
THE NEMETH BRAILLE CODE 

FOR MATHEMATICS 

AND SCIENCE NOTATION 

1972 REVISION 

Compiled Under the Authority of the 

AMERICAN ASSOCIATION OF WORKERS FOR THE BLIND 

ASSOCIATION FOR EDUCATION OF THE VISUALLY HANDICAPPED 

and the | 
NATIONAL BRAILLE ASSOCIATION 

Adopted January 20, 1972 

by the 

AAWB-AEVH-NBA ADVISORY COUNCIL TO THE BRAILLE AUTHORITY 

AMERICAN PRINTING HOUSE FOR THE BLIND 

P.O. Box 6085 

Louisville, Kentucky 40206-0085 

1987 

 



CONTENTS 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Page 

FOREWORD TO 1972 REVISION v 

ORIENTATION (§1-§4) 1 

RULES 

RULE I--BRAILLE INDICATORS (§5-§6)..... 

RULE II—NUMERIC SIGNS AND SYMBOLS (§7-§19) 

RULE HI—CAPITALIZATION (§20-§22) ..... 20 

RULE IV—ALPHABETS (§23-§30) 21 

RULE V—TYPE FORMS (§31-§35) ... 36 

RULE VI--PUNCTUATION SIGNS AND SYMBOLS (§36-§845) 41 

RULE VII-—REFERENCE SIGNS AND SYMBOLS (§46-§48) 52 

RULE VITI—ABBREVIATIONS (§49-§54) 54 

RULE IX—CONTRACTIONS AND SHORT-FORM WORDS (§55-§56) 62 

RULE X—OMISSIONS (§57-§59) 70 

RULE XI—CANCELLATION (860) 73 

RULE XII—FRACTIONS (§61-870) 75 

RULE XIII—SUPERSCRIPTS AND SUBSCRIPTS (§71-§84) 2 82 

RULE XIV-—-MODIFIERS (§85-§102) 97 

RULE XV—RADICALS (§103-§105) ; 108g 

RULE XVI-—-SHAPES (§106-§115) 110 

RULE XVII—FUNCTION NAMES AND THEIR ABBREVIATIONS (§116-8119) 118 

RULE XVITI—SIGNS AND SYMBOLS OF GROUPING (§120-§128) 122 

RULE XIX—SIGNS AND SYMBOLS OF OPERATION (§129-§138) 128 

RULE XX-—-SIGNS AND SYMBOLS OF COMPARISON (§139-§151) 134 

RULE XXI—ARROWS $152-§158) 145 

RULE XXII—MISCELLANEOUS SIGNS AND SYMBOLS (§159-§176) 152 

RULE XXITI—MULTIPURPOSE INDICATOR (§177) 158 

RULE XXIV—SPATIAL ARRANGEMENTS (§178-§184) 160 

RULE XXV—FORMAT (§185-§195) 184 

APPENDICES 

APPENDIX A—COMBINATIONS OF TYPE-FORM, ALPHABETIC, AND CAPITALIZATION INDICATORS .............-.---..----- 208 

APPENDIX B—-INDEX OF BRAILLE SYMBOLS 209   

INDEX 248 

Tl   
 



, 

FOREWORD TO 1972 REVISION 
Sw, 

THE NEMETH CODE OF BRAILLE MATHEMATICS AND SCIENTIFIC NOTATION, 1965 initiated sound principles and 
procedures for the presentation of braille equivalents for the complex signs and configurations of ink-print mathematical and scientific 

notation. The effectiveness of the Code has been amply demonstrated through its application by transcribers in producing a wealth of 
technica] material to meet the requirements of students at all levels of educational pursuits. 

At the time of publication, it was apparent that the Code would require further updating and refinement in order to assure the 
faithful transference from ink print to braille as new modes of scientific notation were introduced. As was anticipated, problems in inter- 
pretation and clarity were encountered when the Code was put into actual use. The comments, criticisms and suggestions from students, 
teachers and transcribers were taken under consideration in the revision of the Code. 

Under the able tutelage of Dr. Abraham Nemeth, the members of the AAWB-AEVH Braille Authority and its Advisory Commit- 
tee on Mathematical and Scientific Notation entered upon a joint effort in bringing forth a Revised Code which could withstand the test 

of use and time. As work progressed, however, it became increasingly evident that, because of the complexity of the subject matter and 

because of the many techniques employed by authors and publishers, substantial research would be required in expanding the Code to its 
fullest effectiveness. In recognition of this fact, the national Advisory Council to the Braille Authority applied for a planning grant from 
Social and Rehabilitation Services of the Department of Health, Education, and Welfare. The American Printing House for the Blind 
was designated as the recipient of the grant, known as the “Braille Codes Pilot Project”, which is geared to bring into focus the need for 
fuller research in all braille codes.. Upon the basis of this study, application for a research grant will be made and, if approved, all braille 
codes will be considered in detail in the endeavor to bring them to maximum completeness and efficiency. 

The 1972 revision of THE NEMETH BRAILLE CODE FOR MATHEMATICS AND SCIENCE NOTATION provides students and 
transcribers with a well-drawn, logical system of braille notation which insures a faithful presentation of signs and usages employed in 
technical texts. The changes which have been incorporated will convey to the reader a realistic picture of the ink-print text and will 
equip the transcriber with the necessary signs and rules of procedure for a more exact braille transcription. 

Grateful acknowledgement is accorded the following persons for their major contribution in the joint effort in developing and refin- 
ing the revised Code. 

Advisory Committee on Mathematical and Scientific Notation 

Ralph E. McCracken 

Dr. Abraham Nemeth 

Mrs. Helen Roberts 

AAWB-AEVH Braille Authority 

Mrs. Maxine B. Dorf (1959- ) Marjorie S. Hooper (1959- ) 

Freda Henderson (1967-1971) Bernard M. Krebs (1959- ) 

Mrs. Alice M. Mann (1967- ) 

AAWB-AEVH Advisory Council to Braille Authority 

M. Robert Barnett Professor Robert W. Mann 

Dr. Natalie C. Barraga Lorraine P. Murin ; 

Robert S. Bray Dr. Abraham Nemeth 

Dr. Charles E. Hallenbeck Dr. Carson Y. Nolan 

Dr. Berthold Lowenfeld Dr. Geraldine Scholl 

Dr. Douglas C. MacFarland Josephine L. Taylor 

 



THE NEMETH BRAILLE CODE FOR MATHEMATICS 

AND SCIENCE NOTATION 

1972 REVISION 

ORIENTATION 

81. Description: 

a. This Braille Code for Mathematics and Science Notation has been prepared to provide a system of symbols which will allow 
technica! literature to be presented and read in braille. The Code is intended to convey as accurate an impression as is possible to the 

braille reader of the corresponding printed text, and this is one of its principal features. When the braille reader has a clear conception 
of the corresponding printed text, the area of communication between himself and his teacher, his colleagues, his associates, and the 
world at large is greatly broadened. A test of the accuracy with which the Code conveys information from the print to the braille text is 
to effect a transcription in the reverse direction. The amount of agreement between the original printed text and one transcribed from 

the braille is a measure of the Code's accuracy. 

b. A careful distinction is maintained between the meaning which a printed sign has and the sign itself. Sometimes the name 
of a sign derives from the mathematical meaning which it has. Simple examples are the plus sign, the decimal point, and the percent 

sign. Other signs have names which are descriptive of the signs themselves, such as arrow, vertical bar, and diagonal line. Still others 

have names in accordance with the way in which they are read aloud, such as is less than, is contained in, or is an element of. Some 

signs have no name at all. Of course, the majority of signs, particularly at the lower levels of mathematics, are signs about which there 
is universal agreement as to their meaning, and these constitute the core about which has grown the modern system of mathematical 
notation. However, at the more advanced levels, technical writers have, with increasing frequency, been assigning new and unusual mean- 

ings to many of the signs which have long been “standard.” 

ce. Although the Code is intended to be as complete as possible, finality can never be achieved by any code. In the course of the 
rapid development in the fields of science and technology, new signs are constantly being devised and old ones modified. At appropriate 
places, rules and suggestions are presented for transcribing signs for which no specific provision exists at present. 

§2. Organization: 

a. In presenting this Code, the needs of both the transcriber and of the reader have been considered. While the rules of the 
Code have been formulated primarily for the benefit of the braille reader, they are nevertheless presented in a manner designed to ease 

the transcriber’s task of following these rules. The problem of transcription is intrinsically more difficult than the problem of reading; 

the transcriber must actually recal] to mind the specific symbols which must be used and the rules which govern their use, whereas the 
braille reader must only recognize the symbols which he encounters and be only slightly aware of the underlying rules. 

b. This presentation is organized into rules. Where appropriate, each rule begins with a list of signs and their corresponding 
symbols for quick reference. The body of the presentation is organized into sections which are consecutively numbered and captioned. 
The sections contain rules, explanations, and examples of the use of the Code. It is intended that the examples be sufficiently definitive 
so that they may be imitated with confidence in parallel situations. The parenthetical descriptions below the examples are intended to 
supplement the actual signs shown in the ink print copy. The examples in this presentation are drawn principally from the central core of 
pure mathematics. Other scientists will find few examples from their fields. Nevertheless, the symbols, rules, and constructions of the 
basic Code apply with equal force to those fields. Following the rules, there is an INDEX OF BRAILLE SYMBOLS the entries of which have 
been categorized in accordance with the standard arrangement of the sixty-three braille symbols. 

ink pri ¢. Throughout this presentation, the word sign is consistently used in referring to a character or sequence of characters in 

Ink print, whereas the word symbol is used in referring to a character or sequence of characters in braille. 

ited 4. In this text, mathematical or literary material which often appears in italics or other type in ink-print textbooks has been 
Printed in regular type. Italic and other type forms have been used only where such type is required to illustrate a rule. 

 



2 ORIENTATION—§2e-§4d 
  

e. Although 41 cells may be used in transcribing technical works, examples in this text have been shortened to conform -to the 

space available on the ink-print lines. 

§3. Interpretation: Jt is important that this presentation be accepted quite literally and that no meaning be imputed to the rules 

and principles which is not expressly stated or directly implied. It may sometimes appear quite arbitrary that a particular sign has 
been classified in a section which the reader's past experience or training indicates is inappropriate. For the purposes of this Code, how- 
ever, the transcriber or teacher must accept the classification as well as the rules herewith presented, past experience or technical train- 
ing notwithstanding. 

In certain situations it may be felt that some constructions are excessively long and there may be a temptation to shorten the 
construction by the use of a symbol of one’s own invention. However, the transcriber is enjoined against yielding to this temptation. 

The Code has been formulated in such a way that the same construction gives the same information to the braille reader from elemen- 

tary through the most advanced mathematics. Therefore, tampering with the constructions presented herein would have the effect of 
destroying this uniformity. Signs which for many decades have been exclusively associated with college and graduate mathematics 
have in recent years been filtering down to high school and grade school levels. Thus, the set operations such as union, intersection, and 
inclusion, which were traditionally encountered for the first time by a mathematics major in his junior year in college, have now become 
fairly commonplace at the fourth or fifth grade level, and are first met even earlier. In addition, grade school and high school mathe- 
matics are now being presented with considerably more rigor than heretofore, and shades in meaning are being preserved and even em- 
phasized by the use of distinct signs having similar, but not equivalent, meanings. In keeping with this spirit, the Code furnishes 
distinct braille symbols corresponding to distinct signs in ink print. In particular, at the lower levels of mathematics, this Code maintains 
a distinction between the horizontal and diagonal fraction lines, and between the dot and the cross which signify multiplication. Signs 
which have separate identities in ink print should be represented by distinct symbols in braille. 

§4. Technical and Non-Technical Texts: 

a. The designation non-technical implies only the absence of mathematical or scientific notation; a work in law or medicine 

may be quite technical in those fields, but must be regarded as non-technical in the sense just mentioned. 

b. Partially technical works include science books written for the layman or textbooks in other fields which use mathematical 
terminology and notation. Such works are characterized by the use of an occasional mathematical sign or a small number of such signs. 
In works of this kind, the mathematical signs may be treated as in English Braille. This procedure is particularly suitable when there is 
no intention that the reader should manipulate such signs for the purpose of solving equations or performing computations. Sometimes, 
however, the replacement of a sign by a corresponding word is not practical, especially when an aggregate of such signs appears in an 
arrangement which is unusual from the literary point of view. In such cases, the transcriber should use the symbols and the rules of 
this Code with a note to the braille reader that this is being done. A list of the mathematical symbols being used should be included at 
the beginning of only the braille volume in which they occur. 

c. Technical works are those in the fields of mathematics, statistics, physics, or chemistry. In such works the symbols and 
rules of this Code must be used. They must also be used in works in other fields which make strong use of mathematical signs and modes 
of expression. In all technical works the transcriber must indicate at the beginning of each volume by means of a transcriber’s note that 
the work has been transcribed in Nemeth Code, giving the year the code was adopted. Even when the Nemeth Code is used, title pages 
must be transcribed as in English Braille without the use of Nemeth Code symbols, except for items which contain mathematical expres- 

sions for which it would be inappropriate or impractical to use English Braille. 

d. It is recommended that machines be set for a braille line of 41 cells when transcribing technical works. 

 



  

Rule I 
  

Alphabetic Indicators 

English-Letter 

German-Letter 

Greek-Letter 

For standard letters 

For alternative letters 

Hebrew-Letter 

Russian-Letter 

Arrow Direction Indicators 

Depresses Nearer Arrowhead by 45 Degrees 

Elevates Nearer Arrowhead by 45 Degrees 

Makes Nearer Arrowhead Point Up 

Makes Nearer Arrowhead Point Down 

Arrow Types: Boldface 

Cancellation Indicators 

Opening 

Closing 

Capitalization Indicators 

Single 

Double 

Carried Number Indicator for Addition 
(varying in length) 

RULES 

RULE I-—BRAILLE INDICATORS 

 



4 Rule I 
  

  

Fraction Indicators 

Simple 

Opening °3 
@ 

Closing :$ 
ee 

Complex 

Opening 779% 
‘e@ -@ 

Closing rnorg 
e 06 

Hypercompiex 

Opening tbo My 
eo -@ -6@ 

Closing fboihoig 
e e ee 

Fractional Part of a Mixed Number 

Opening "3 9 
oe -@ 

-@ 00 

Genera! Reference Indicator 7° 33 
a 

; Level Indicators 
| 

Base Line ‘8 

Superscript 4 

Superscript with Superscript $:: ” 

Superscript with Subscript 78 ce 
oe 8@ 

Superscript with Superscript with Superscript $:e:s 

Superscript with Superscript with Subscript 78 Ste 
or 00 0@ 

Superscript with Subscript with Superscript ‘gs :ecs 
a> @@ive 

Superscript with Subscript with Subscript ‘3S tele 
os +@ 6 

Subscript ‘3 

-e 

Subscript with Superscript 3 

 



  

Rule I 5 

Subscript with Subscript : :$ 

Subscript with Superscript with Superscript ce (2:3 
-@ on 

Subscript with Superscript with Subscript te 18 le 
-@-. +6 

Subscript with Subscript with Superscript eece 
e -e 

Subscript with Subscript with Subscript ele ce 
oe -@ e 

Modification Indicators 

Multipurpose ce 

Directly Over 

First order 3: 
“@ 

Second order 3. 3. 
-e@ -@ 

Directly Under 

First order * 
-° 

Second order oe ee 
“ee -@ 

Superposition :¢ 

Termination os 

Multipurpose Indicator fe 

Numeric Indicator 4 
ee 

Punctuation Indicator 3 
-e 

Radical Indicators 

Index-of-Radical $: 
a) 

Order-of-Radical 

First inner radical ed 
“e 

Second inner radical ee 
eo -@ 

Third inner radical 78 :e 
e -@ e 

™ 

Termination 33 
-e   
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Shape Indicators 

Shape g¢ 
‘e 

Structural Shape-Modification :e 
“e 

Interior Shape-Modification "9 9° 
“e@ -@ 

Filled-In Shape "3 
-e 

Shaded Shape :e 
-° 

Termination ss 
“@ 

Termination Indicator $¢ 
“@ 

Type-Form Indicators for Letters, Numerals, and Compound Expressions 

Boldface Type 4 
@ 

Italic Type 7° 
x) 

Sanserif Type 7s 7@ 
*@ -@ 

Script Type id . 

Type-Form Indicators for Words, Phrases, and Mathematical Statements 

Opening Boldface Type - 
ee@ x 

Opening Italic Type hd 
oo. -@ 

Closing Boldface Type '3 tt 
*@ e@@- 

Closing Italic Type tt 
*@ -@ @ 

§5. Concept of Braille Indicators: Mathematical expressions are represented in ink print by the use of arbitrary signs among 

which are the digits, the lower-case and capitalized letters of several alphabets, the script, italic, and boldface forms of these same letters, 
as well as numerous signs of operation, signs of comparison, signs of grouping, and many other signs serving the miscellaneous require- 
ments of mathematical and scientific expression. Furthermore, mathematical significance is imparted not only by these signs separately, 

but by their collective arrangement on levels above or below a reference line of writing, as well as by their disposition above or below a 
fraction line. With only sixty-three distinct braille characters available, sixty-four if the space is counted, the accomplishment of this 
Code is to make provision for the representation of all these signs, as well as to give an indication of their arrangement. 

It is, of course, impossible to establish a one-to-one correspondence between the sixty-three braille characters and the hun- 
dreds of signs used in modern mathematics. It is also impractical, as a general procedure, to imitate the arrangement of these signs at 

various levels relative to a reference line of writing or to a fraction line. Accordingly, the Code presented in the following pages is char- 
acterized by the use of a system of braille indicators. The braille indicators in this Code play the same role as do the composition signs 

  

 



Rules I-I1—§5-§8a 7 

of English Braille. In both systems, the braille indicators or the signs of composition correspond to no sign in ink print; however, they 
have the power of imparting meaning to the braille symbols with which they are associated. While there are only a few signs of compo- 
sition in English Braille, there are many in this Code. By their use it is possible to represent the numerous type forms and alphabets 
used in ink print and to convey the “two-dimensional” information contained in ink print through the medium of the braille system whose 
nature is essentially “one-dimensional.” 

§6. Spacing with Braille Indicators: No space should be left between a braille indicator and the symbol or expression to which it 
applies. In addition, the punctuation indicator, level indicators, and modification indicators apply both to the material which precedes as 
well as to the material which follows them. There are special spacing rules for the type-form indicators for words, phrases, and mathe- 
matical statements (see §33). Examples illustrating this spacing rule are found throughout the Code. 

RULE II—NUMERIC SIGNS AND SYMBOLS 

Numeric Indicator 

Arabic Digits (Nemeth Code) 

0 1 2 3 4 5 6 7 8 9 

:e e: e: oe ee e: oe eo e: ce 
he e- o “@ -e e- ee eo e- 

Comma (mathematical) 

American > oe 
-° 

\, 
Continental . ‘ \.. 

-@ 

Decimal Point 

American . :@ 
‘e 

Continental ’ e 
-° 

§7. Representation of Arabic Numerals: 

a. Digits are represented in two ways: as in English Braille, and as in the Nemeth Code. The digits in English Braille are rep- 

resented by the letters “j” and “a” through “i”. The digits in the Nemeth Code are represented by the symbols whose configurations 
correspond to these same letters, but which occupy the lower portion of the braille cell. 

b. Even when a work is transcribed in the Nemeth Code, when at all practical or appropriate, all numerals on title pages must 
be transcribed as in English Braille. Numerals at the corners of pages and at the ends of page-separation lines must also be transcribed 
as in English Braille. English Braille numerals must be used when the technique of “keying” (§187) is employed. In all other cases, 
including contents pages, forewords, introductions, page references, footnotes, indices, and bibliographies, the numerals of the Nemeth 
Code must be used. 

88. Comma, Decimal Point: 

a, The transcriber should be alert to the possibility that variant forms of the comma and decimal point are sometimes employed, 
particularly in books published outside of the United States. Although the ink print signs for the comma and decimal point differ from 

 



8 Rule Il--§8a-c 
  

those used in the United States, this difference is not reflected in the braille transcription. However, a transcriber’s note should be in- 

cluded at the beginning of the book to inform the reader of the continental usage in the ink-print edition. 

(1) 1,378 30: fl ee eee. 
oO -- -@ «+ 68 80 

(American usage of comma) 

(2) 1.378 30: fl ee ees. 
ee -- -@ >: @8 oo 

(Continental usage of comma) 

(8) 8.76 8 oe :° 00 00 
eo -- -@ 08 @: 

(American usage of decimal) 

(4) 38,76 13 oe :° 0s cs 
ee -+ -@ 8 @e- 

(Continental usage of decimal) 

b. The comma, American or Continental, which is interior to a numeral, and which is used to partition the numeral into short 
regular segments, must be regarded as a numeric symbol. As such, the comma is subject to the rules for transcribing numerals. 

(1) 1,478 eco. 
e 

(the comma is a numeric symbol, not a punctuation mark) 

(2) 100, 200, 300 Selle let! Sel le let! 18 oe fe Je 
ee -' 69 @0 -6 ee 8° 88 00 -8 ee +--+ 00 68 

(the commas are punctuation marks, not numeric symbols) 

v 

ce. The decimal point, American or Continental, should be regarded as a numeric symbo! only when it is associated with a nv- 
meral. An omission symbol must not be regarded as a numeric symbol. As a numeric symbol, the decimal point is subject to the rules for 

transcribing numerals. 

Oe  Bles 
(the decimal point is a numeric symbol) 

(2) 3.14 “$e (2 0: os 
ee +. -@ +s -@ 

(the decimal point is a numeric symbol) 

(8) 2a, aca oot as or al Mol Ol ee 
ee -@ @- eee we we sae 

(the decimal point is a numeric symbol) 

(4) 184 BAg 7° ae @+ +e @e +e @ 
*@ +s @+ ++ @ +. Of 

Oe ee ee we |e ee te 

(the decimal! point is not a numeric symbol) 

(5) 14 2=— Ore gr ree ge ee gt tt rts 
ee -@ -- @@ -@ @- *@ @- “@ ++ 60 @@ 6@ @@ 

(the first two decimal] points are numeric symbols) 

 



Rule II-——§9a 9 
  

89. Use of the Numeric Indicator: The numeric indicator must be used to introduce one or more unspaced numeric symbols 

under the following circumstances: 

a. The numeric indicator must be used at the beginning of a braille line or after a space. It must also be used after a minus 
symbol which occurs at the beginning of a braille line or which follows a space. For exceptions, see §11. 

  

ql) 27 $e: ee 
eee: ee 

(2) There were 7 balls. ‘tte 8? oe "8 oe $: 9: 8: 8: 6? oe 
-@ > 00 ee ee ee or ee @ @ @ +o 

(3) 1+x+y=0 30. 18 88 8 88 19 9: 73 fe 
ee -- @@ 00 86 08 -@ @- ee ee 

(1 plus x plus y equals 0) 

: (4) y= 2sin x S88 Bw ot Oh Se 
ee *@ ©: eo @: @ + @ ee 

(y equals 2 sine x) 

(5) sinl on et °3 3: 
@ ++ @: oe 

(6) sin? 2x on oe 8 8 38: f° 
Oo +s @ +s @ eee: 60 

(sine squared of 2x) 

(7) 0.3883 ...3... 18 te 1° cs ce co PDold on 3 oe 
@@ 08 +8 +s ts ae @- @: @: ee -:-:; e e e 

(8) logig 2 3: ees ec. ce ‘Se: 
@- @ +s +s of eee: 

(logarithm to the base 10 of 2) 

(9) 41 s° 5° $6 
-@ -@ ee : 

(angle 1) / 

(10) (x = 0) 3. °° eo 9: 13 le ee 
ee ee “@ @- ee ee 6e 

(x equals 0 enclosed in parentheses) . 

(it) ol :@ -: 

(a simple fraction) 

  
 



  

  

  

  

  

  

  

10 Rule 11—§9a 

(12) 1+ 38 Se: oe 
44+5 ee we ee ae 

844 ee. ee ee ee ew 
*@ @60 860 @08 e060 -0@ 

5 + 6 “@ ee ea ee oe OO 

“@ oe e 
*@ @@ -: @- 
ee -@ @e@ -6 

8 OO ee ee oe ew ee ee te gw 
"+ +@ @©8@ 66 00 00 0@ @8 -: -@ 
"OH re we we ee we e ee 

Oise -@i oe 
*@ ee -: ee 
ee -- o8 -@ 

@O -- 6s os oe 0 @ 
*@ e@ @0@ @08 eo - 
7H ee te et ee OD 

*@ -. @-:-- 
*@ @- ee 
ee -@ e888 @- 

(a complex fraction) 

(18) a a 
(1 — x) dx (2x) — 2x ax (1 — x) 

(1— x)? 

1 (= 

+ 1—x 

ee oe 
ee e e 
e-- e 

@> ++ ++ O88 +@ @O@8 ++ ++ -@ @- +s O@ -B ++ +s S©@ @@ ++ ++ -@ @ ++ +s O@ -@ 
ee @- +--+ ++ 68 -@ @@ CO -@ 08 @- -+ O@ +: @+ ++ -8@ @@ 00 -@ CO @- ++ ++ OF 
ee -- ©0@ 08 08 -@ -: ++ 08 08 @- 90 008 80 ©: ©@ -@ -- ++ 08 08 ++ 68 80 68 

ee ee ee ee "ee -e-. 
++ @@ s+ @@ 

88 oe 00 00 00 00 00 00 06 00 00 00 00 00 00 00 06 00 00 00 00 06 06 oe ce ce... 8 
OH ee ee ee ee ee ee ee e@ ee 

- ©@ -@ -@ => 
@@ @- ++ ++ 08 +8 @- 
@e@ -- 68 90 60 - e- 

. 8 oe 06 00 00 00 00 06 00 00 00 00 00 00 00 00 00 ce 00 00 00 ce 00 00 00 oe 00 oe oe oe... tS 
-e@ SO ee ew ee ee ee te we we we te le le ee Oe OO 

*@ -+ @@ 
*@ @- es 
eee 0 

e e ee see e e e 
e ee -@ 80 80 @86@ 66 ee ee 

ee ee @8 -@ see ee ee e 

"O@ «+ «+ oO 
"BO @- «+ oo 

ee -- @8 ee 

(a hypercomplex fraction) 

(14) —1 213 68: 
eo ee -: 

(minus 1) 

(15) —8 72 18 28 ee 
ee es fe O° 

(minus three tenths) 
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b. The numeric indicator must be used after a punctuation mark. However, the hyphen requires special attention (see section 
f below). It must also be used after a minus symbol which follows a punctuation mark. 

(1) “3 dogs” 

(2) Probability-———0 1: oo on on 8: 8 os ot 8 re OS Cl iS te 
"@ @: @: @- oe o: @ -@ 00 00 66 O08 68 

(3) “5 oe. 18 2% 8! 
ee ee -©@ -@ 

(4) “—4 o. 11 18 oe 
oe e6¢ e8 -8 

  

ec. The numeric indicator must be used after a left grouping symbol which introduces a determinant or matrix. It must also be 

  

used after a minus symbol which follows such a grouping symbol. 

qd) 1 2 Se iS 6: Se: tt $e 
-@ -@ @@ -- ee @: -@ -@ 

—3 —4 
+ @e +s +@ ee or tM ee oe | 

+, @@ +: -@ 08 +> +@ ©@ -: Of 
*@ '@ @@ @@ -: ee 00 -0@ -@ :@ 

(2) |; i 72 $e 8: ‘3: 1: $e 
j *@ -@ e@ -- ee -- *@ -@ 

-. @ @@ -s ae eo: 

+ @@8 e@ e6 @8 eo ee 
‘oe -e Or ce e-e 

e- oo er e- 

ee *@ @: ee 
e .-@ ee @e- e@.;-e 

e *. @- 
ee "> @@ 

e e “ee -@ 

e *@ -@ e- 
ee -@e -@@ + @@o 

e e ee ee [ 

7) @ @@ -+ +. «@ OO -s ++ +B «+ @ 
> 08 -@ 00 86 -6 *@ 0@ ee -@ :: 8O 

e@ -@ -@ +--+ ++ @@ “@ ++ = +s @©8@8 -@ -@ 

eo: -@ @c- 7. @ 

ee ee @ ee "+ 08 
. -@ ee 8 ee -@e “ee -@ 

d. The numeric indicator must be used after a section mark, paragraph mark, crosshatch, or asterisk. It must also be used 
after the general reference indicator or any reference symbol. 

(1) 3§4 18 oe 8 lo! 58 oe 
ee -+ se ee: ee -@e@ 

(8 section mark 4) 

(2) 8#4 Soe 3° 8 13 oe 
ee ++ -© 08 @8 -@ 

(3 crosshatch 4) 

(3) 844 See 1° (8 38 es 
eo -- +. @o8 e@ -@ 

(3 asterisk 4) 
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(4) See page 15°. net ee see. sg % ‘Sele: 8 8s (8 oe: [3 ce 
a er er Qe ce oa oe ee -. -@ 1 6+@ @@ ++ oe O® 

(1 follows the general reference indicator; the 1 is raised in ink print) 

(5) 48 13 08 8 0 
or @-.. 

(dagger 3) 

e. The numeric indicator must be used after any of the type-form indicators, or after making a transition from non-regular to 

regular type within the same numeral. It must also be used after the interior shape-modification indicator. 

(1) 8 1° 8 ee 
‘@ @@ -: 

(italicized 3) 

(2) 90 3:3 ce 
-@ @8@ o8 

(boldface zero) 

(8). 18 38 3 oe 
*@ @@ -@ «ee 

(italicized three tenths) 

(4) 95 2 lS: 
(script 2) “ . 

(5) 4356 3 3 oe ce 58 8s ge 
(the first two digits in boldface type, the last two in regular type) 

© @ PME F 
(5 enclosed within a circle) 

(7) 6] sf on 128° 136: 88 

(5 enclosed within a square) 

f. The numeric indicator must be used after a hyphen when the hyphen follows a word, an abbreviation, or a mark of punctua- 
tion. However, also see §11d. 

(1) 1-to-1 correspondence ‘So: 5) oe fo: SS 0: | 88 fe oe Se Ce ot 8 ce te 8 ee 
ee -- ©6868 @: @+ @8@ 660 -: os @* @- @: os @:- @- @: @ oe “@ -- 

(2) hydrogen-3 oo 23 8 Se fe 88 6: : 8S oe 
+ @©@ ++ @-+ @- ++ -@ @@8 @@ -. 

(83) DC-7 ri it 9 88 1. LD ee 
“@ -@ +--+ +--+ 8 886 oo 

(4) B-49 bomber é 8: 5: i266 le a: 7. 8? 8: 88 
e ° ee e0 e @e- 7“. @ e +s +8 

(5) U-288 re il 8 Ll I$ ol eee: 
-@ -@ @8 @0@ 06 @: ++ @8 

(6) (2877-212 B.C.) eee: @: of ee: :8 eo. @- @ ° eo :. °° oe os 
ee ©- #8 ee -@ e8 @8 06 © e e *@ -@ e@ ese 
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g. The numeric indicator must be used after the opening transcriber’s grouping symbol. 

(1) In x?, the 2 is the exponent. 

oo ee -@ :- e ‘9 *e . e e e e- oe: e 00 
-o ‘@ @- e :8 @ : e- ee @ eo- - ee e- e 

eo @: ee 7 @ e ee eee ee ee e- e eo - e- -@ e 

ee : e e e :@ e ee e8 6: 06 *@ +e 
e ee @ oe e e oe: ss "os e ee ee 
e e- @ e ee e oe ee 6: @ e e@e- -@ 

§10. Definition of “Enclosed List”: 

An “enclosed list”, for the purposes of this Code, must meet the following requirements: 

i. It must begin and end with a sign of grouping. These signs of grouping do not necessarily have to be of the same kind. 

ii. It must contain no word, abbreviation, ordinal ending, or plural ending. 

iii, A function name, an abbreviated function name, or a sign of shape and the signs which follow them are regarded as a 
single item. 

iv. An item of the list may be the ellipsis or any sign used for omission. 

v. No sign of comparison may appear anywhere within the list. 

vi. The list must have at least two items. The items of the list must be separated only by commas; the list must not con- 
tain any other kind of punctuation mark (except the ellipsis or the long dash which is used for omission) and the space cannot be the sole 
means for separating items. 

(4) 1,1, —-1, —i Bell: te eS: rig ei: tt 9? 
ee -: .@ "@ ++ 6 @ ee e8 -- -@ ee -- 

(not an “enclosed list” according to i) 

(2) (a,b) go ct: $: :° 48 
ee -- -@ oe ee OO 

(an “enclosed jist”; meets all requirements) 

(83) 4,4+ %, $+ x?) 

@: @@ © -@ +e eB ee ee -- -@®@ -+ -@ -@© @@ «- ee +» -@ +> -@ -@ @@8@ -@ ++ ++ +1 @ 
ee -@@: -- @@ -@® :- “OO +e Bs 6H ee ee te -@ @@ -- oe -: er) - -@ @@ 
@e@ -@ = @: s ee -@ -@ ++ @- @+ @@ 00 8@ -@ @ ++ @- -@ @8 @@ @@ -- @+ +--+ 88 

(an “enclosed list” ; meets all requirements) 

(4) (1, 2, and 8) See: ‘3 o o 00 es 
ee --. +@ ee @ e oe e 

(not an “enclosed list” according to ii) 

(3) hf kin) oc $5 0 Skee 8 at 8B 8 
ee -@ -: oe Be oe ee: e ee 

(not an “enclosed list” according to ii) 

(6) (1st, 2nd, 8rd) See. oe oe :. ‘Se: css (8 00 80's os 
ee -- @: @: -@ eee: 8 oe e ee e- ee 

(not an “enclosed list” according to ii) 

(7) (x's, y’s, 2s) See cs let: te “8 38 5: 6? te fe 8 fl ef es 
ee -09 06@ -8@ @: 8 -@ *@ ©@ -@ @ @: e -@ @6@ -@ 8: @: o@ 

(not an “enclosed list” according to ii) 
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(8) [<£1°, sin 1°] 2 oe 8° ot 3 Se Mo: of eo” 78 305 18 8 8 te 8 Os 
-+ @@ -@ -@ @@ «+s «e+ 5@ 1@ +o @ «se @ OO -s +s 6H +B ee +s CB 

(angle 1 degree, sine 1 degree; an “enclosed list”; meets all requirements) 

(9) (a, b, ...) Sel: 3.0 DDoll lt es 
ee: -® “> 2@ e- 8 6 ee 

(an “enclosed list” ; meets all requirements) 

(10) (x +1,x+4 2, ?, 2,x+ 5) Se oe tal: eee gr: $3 :: 33 :: ee 8 8: es 
ee e068 6 os +@ eo @¢ @: 6 666 ee -e ee -@ ee ee -@ 66 

(an “enclosed list” ; meets all requirements) 

(1) @=1,2,..., 10) se ae: 3 el Sel: thopboiont 1S ol te 08 
ee e606 *@ @- "@@ +s + @ ee e- -6 @: ©: @: +@ ee -: 8 eo 

(not an “enclosed list” according to v) 

(12) (a=1,b=2,e=—4) 

e@- @- -8 @: e- -@ @: O@ «+ «6 ee a ec. -@ 
ee :- oe ee +O Oe e- ere *@ @ o> ee ee ee -» »-@ @@ @6 
oo -- :@ @- ee -- -e oe -@ @ ee eo: +e oe *@ ©: ee ee -6 ce 

(not an “enclosed list” according to v) 

(18) (u,v; x, y) Se ie fs: ‘9 8: fee oo? 10 28 os 
ee -6© 068 -@ -@ @e -@e86 e ee ° -@ 68 e686 

(not an “enclosed list” according to vi) 

(14) (1 2 3) See. 8 6: ‘8 00 ee 
ee :-: ee @-: ee -:- o@ 

(not an “enclosed list” according to vi) 

§11. Non-Use of the Numeric Indicator: It must not be assumed that because a symbol is numeric that the numeric indicator 

must be used with that symbol. The numeric indicator must not be used preceding a numeric symbol under the following circumstances: 

a. The numeric indicator must not be used at the beginning of an item which is part of an “enclosed list’ as defined in §10 
above, even if such an item has been run over to another line. However, if any item in an “enclosed list” is a numeral in a type form 

other than regular type, that item requires the numeric indicator. 

(1) 0, 1] To Se fet: o: 1% os ee e e ee 
ee ee e ese 

(2) (—1, —2, —8) Se ciel tli i tt ee es 
ee ee +--+ -@ ee @- 6§6 ee +: 6@ 

(3) (1 +h, 2+ k, 0) Soe. 8 oe: ee ‘eee 
ee -+ @@ :-: :@ e ee @-: e ee oe 

(4) (0, —1, +2) Se let thet it 18 tt ot 8 
ee ef -6 ee -- +-@ ee e686 ©: 6@ 

(5) (2 sin 80°, 3 cos 60°) 

@. «+» «@ -@ o@ “BO ee ee e@ -@ o- +. @@ @® -@ “Oe ee Ow Om Oe tt Ow 

eee- ee: -@ "@ @@ -@ -@ «+ ee ee ee -: -@ &- -@ @@ -@ -@ ++ ++ +-@ OO 
ee @: @® -+ @ ee -- 8 -' -® -@ -@ oe ee Be Oe ee @- @@ +: -@ -@ ++ 88 

(the numeric indicator is required before the 30 and the 60 because these are not the beginning of their respective 

items)   
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(6) 

(7) 

(1, 2, 8, 4, 5, 6, 7, 8, 9, 
10, 11, 12) 

@- +e oa 
ee @- -. @- +. ee . ee -: @- +. ee . ee -- @- +. 7O «- 
ee: -@ ee: -e se 3@ -@ -@ oe -@ e- -e@ ee -e ‘oe -@ eo -6 

oe ee oe oe we oe es oe 0 @ 
@- -@ e- @- @- «+s e@- e- ee 
. @8 -@ en | + @: @@ 

(the numeric indicator is not required before 10 even though 10 begins a new line) 

(x, 7, 8, y) Sofft tee lB Sel lS 
ee ee -@ ee -@ *@ 068 60 -8 oe 06 

(the 8 in this “enclosed list” is in boldface type) 

b. The numeric indicator must not be used in work arranged in columns and aligned for addition, subtraction, multiplication, 
division, or alignment of a system of equations. 

(1) 278 @: oe oe 
+ 85 @. ee -- 

-@ tee 
oe e- e: 
ee ee -@ 

a8 $8 30 a8 08 68 
(a probiem aligned for addition) 

(2) 426 oe 0: oe 
x 84 -@ @: @- 

Os ce ae 
- @6 00 
@-«. -@ 

oo 68 68 68 88 G8 
(a problem aligned for multiplication) 

(3) 18 r 2 ee. eo ee 
25) 452 77 ee . ° 

e603 83 68 G8 8 G8 a0 a8 
» @e ve oe 

e- © -0© e@ @ e- 
e- -@ @- -@ -@ @: 

(a problem aligned for division) 

(4) 2x— y— 52+ 9=0 oo 8: 3: o. %e :° te 19%: 6 
@e- @6@ 606 ee e6 -@ @@ 60 e- -@ @: ee 

fy— 524+ 28=0 
oe oe - oe Me +h oe oe “@ e@- oe 

Sy — 112 — 48 = 0 So os ce) fe es ce 8: 88 Ce ees 
os OO te ee oe Be ee te we -e@ @- ae 
@- -@ -+ @ @- -@-: 8 e@ ee ae -@ 
-@ @@ @@ -- ++ @6@ @@ -@ :: "@ @- ee 

(alignment of three equations) 

ec. The numeric indicator must not be used after a space if the purpose of the space is to partition a numeral into segments. 
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(1) w = 3.14159 26585 ... 

-0 00 :: ©: 08 0: 0: -e ©: 08 0: see. a 
-@ ©: -@ @- @@ +. +-@ ++ -@ e+ +e Oo @> @- -@ +. -@ ee: @ e 

(2) 947, 147, 592 
Millions Thousands Ones or Units 

er er ry oe te we . 
‘@ -@ @8 eo -: @- 0 e6¢ eo: ee 
ee 8: -0© e808 -@ ss «8 686 e e@@ e 

ee -0@@ eo ee ee -@ ee 8: -@ £0 e e- -@ eo: ee: e6 ® » e 
ve . eo @ ® -@e@-: -@ 08 @ @: 8 e@ -@ @- "@ ee oe eee eo 8 

ee: - @ @- e @- @- e@ -@ -8@ ® eee @ @- @- e -@ 66 @- e ® 

d. The numeric indicator must not be used after a hyphen if the hyphen follows a numeral, a letter, or other mathematical 
expression. 

(1) 65-75 [3 eee: 5 eee: 
ee ©: -@ e8 68 -6 

(2) 8:80-4:45 18 ee (8 ee (8 ee ce: Sec (3 ene 
ee +--+ +-@ ++ 68 +: O8 OO e @ ++ 06 e e 

(three thirty to four forty-five) 

(8) Read section A-12. See oh ee lel el bes 
“OO ve ve Or ve 6+ 6m @ "@ -@ ++ @@ ++ @: -@ -@ 

e. The numeric indicator must not be used in any situation not covered in §§9 and 11. 

(1) x? of 8: 
ee -- @- 

(2) 8 "Soe 8 88 IS 
x “@ ++ @- ©8 68 

(3) r5 Se fee: 
@ +. 5@ 

(remainder of 5 as in a division problem) 

(4) ax® + bx?y + exy? + dy? + ex? + y? —7 

@- 8 -@ ++ ++ +8 © C@ -@: + @@ -@ ©@ @0@ @@ -@ :: *@ @8@ @@ -@ :- ++ -8 ©: @0@ -@ -@ @8 -@ :- 
oe tt 6 OO 6H +! BS 6s «OB +o hm es © oe we we ww ++ +8 °-@ -@ @@ -@ -+ -@® ++ -@ @ . eee -@ @- 

+ @@ ++ «+ ++ @O@ ++ @O@ ++ @ * @@8@ e6@ -:+ 660 @@ ++ @- > @©@ ++ @@ ++ «+ «+ @@ ++ O28 ++ @ + @8 8@ -. @: 

ie :: ee . 
» @@ ee 

(5) x—5 oe: 
ee e808 e 

(6) 2x4 30: 18 8. 8s 
eee: -: -e -e 

(7) 10,000 30: fe fl le le le 
ee -- 08 -8© 08 6@ o¢ 

(in this numeral, the comma is not a punctuation mark) 

(8) |-3] se :: ee se 
*“@ @@ -: : 

(the absolute value of minus 3) 
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§12. Long Numerals: Long numerals that cannot be completely accommodated on one braille line may be divided and run over to 
another line. Such a division must be made after a comma, if present, and a hyphen must be supplied. The numeric indicator must be 

used as the first braille symbol of the braille line to which the numeral has been run over. 

(1) 100,000,000,000,- 3: 
000 oo 2: oS oS 1c 08 08 oS 10 08 os os -0 os 08 os <0 00 

-@ -@ -@ e 
ee 08 e868 se 

(2) 100000000000- Sole le le le le le le le le le lel 
000 eo -+ @8@ 08 088 O88 08 08 068 08 88 88 O88 60 

§13. Representation of Numerals to Non-Decimal Bases:   
a. When a system of numeration is to a base other than 10, a common technique for providing additional digits is to use let- 

ters, either lower-case or capitalized, in addition to the ten Arabic digits. When this technique is used, the transcriber must use only 

lower-case letters. If capitalized letters are used in ink print, the transcriber must indicate this fact in a transcriber’s note. 

(1) 13TE7 13 0: 60 os fe ce 
@@ -+ +s @ +s CO 

(a base-12 numeral in which T represents 10 and E represents 11) 

(2) 8FFE2 ‘3S ee ee. fee. 
ee we oe wa oe e- 

(a base-16 numeral in which E represents 14 and F represents 15) 

b. Another common technique for providing additional digits is to use standard or arbitrary signs to supplement the ten Ara- 

bic digits. Authors sometimes give names to these signs. For example, X (dek) represents 10 and € (el) represents 11. In this case, 
the transcriber must devise one-cell symbols for these signs, preferably chosen from among the letters of the English alphabet, and must 
insert a transcriber’s note to specify the meanings which have been assigned to these symbols. The transcriber’s note must include a draw- 
ing of any sign for which there is no equivalent symbol in the Code. 

(1) 183XE7 13s: co 8S Ms oe 
ee ae we oe aoe ee 

(a base-12 numeral in which X represents 10 and € represents 11. Here the transcriber has assigned °$ to 

Xand *. to€&) “ 

‘¢«. Another common technique is to use an arbitrary set of signs which do not include Arabic digits. In this case, the tran- 
scriber must proceed as in b above. 

(1) @%$ 73%: 3° °s 

(a base-3 numeral of three digits; here the transcriber has assigned *: to@, $°* to%,and %¢ to $) 
oa e Me 

d. The one-cell symbols which the transcriber uses to represent the digits of a non-decimal numeration system must be re- 
garded as numeric symbols. As such, these numeric symbols are subject to the rules for transcribing numerals. 
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(1) t2e4 wiepere 
ee e- @: -: -@ 

(a base-12 numeral; t and e are lower case in ink print) 

(2) 3t.t8 8 ee os -o ose: 
oo -» @ -8@ @- oe 

(a base-12 numeral containing a decimal point between the second and third digits; t is lower case in ink print) 

(3) FA9,B7C.0A 8 ot fs te 12 Si ce 8 8 ie Y: 

(a base-16 numeral containing a comma and a decimal point; F, A, B and C are capitalized in ink print) 

§14. Ordinal Endings: (See §55d.) 

815. Plural and Possessive Endings: (See §39.) 

§16. Numerals in Diagrams: In diagrams which contain numeric labels, the numeric indicator must be used. The space to ac- 
commodate the numeric indicator may often be gained by a sufficient enlargement of the diagram. 

§17. Numerals in Table Entries: In tables whose entries consist entirely of numerals, the numeric indicator must be omitted. 
However, in tables whose entries are a mixture of words, numerals, letters, or other mathematical signs, the numeric indicator must be 
used. This rule applies only to the body of a table and not to the headings. Determinants and matrices are not to be regarded as tables. 
The minus symbol is not numeric so that, if it occurs in a table, the numeric indicator must be used throughout the table. 

§18. Roman Numerals: 

a. Capitalized Roman numerals must be transcribed using the single capital sign before one letter and the double capital sign 
before more than one letter. For the use of the English-letter indicator with Roman numerals, see §28c. 

(1) (1,11, TU, Fv, V. 

ee eM ee oe ee ®t BH ee ss ee 6H Oe eH ee oe ee oO Os ee eee Be eH ee 
-@ os @ oe ee ee Be Be ee oe ee Oe Os Se ok oe ee |e Oe ve “@ +s @ +@ of 
-@ -@ +. -@ “@ -@ es oe 8 @ -O Ott ee te Ow -@ -@ -+ 8 -@ ‘@® -@© @e@ -@ -® 

(2) The letters I, V, X, L, C, D, M are the symbols we use to write Roman numerals. 

os +@ e e ‘le e 2+ @ ee . e-: oe es OO oe 
e+ @ e eee: e e ee. @ e we e e- “@ a ee we 
*@ @@ e e e: e e e e@ -8 66 e e @@eoe -@ e e @- e -@ ® e 

. - @@ -: re y -@ 8: -e *@ 008 08 ©@ e:- 6 e e e- ee 
a ee re “Ore ee -e 6 e- e- -@-:-:- @ *@ ©: @ ee -e css @ e 
*@ -@ -+ +@ ‘@ -@ @- @ +e ee e ee @ e:. @ e ee @ 

s+ +@ @- -@ +@ @- => @- @- @€@ @: @@ ee @: 08 @8 @: @: 8 +: 
eo 08 08 ©: 88 +e +) @@ -@ es es : ++ ++ @@ ++ © @ Cf 
@- -@ @ «+: @ e > @ e - e ee @ e @e.- @- +@ 

(3) VII+ V = XII Torr 32 9% oh 8 2: 8: 70 8: ror 08 gf 4 
*@® -@ @@ ++ ++ oe @ oe ee: "@ @ @@ -- +. 

4 d4+D+UWM=14 (+ MW) 
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(5) WV lott ef ot i: 
-@ -@ ee te @ 

(prime sign follows the Roman numeral) 

(6) M 77 0e e 
‘@@ 6-6 

(bar over M) 

(7) V=6,L=50, 11g! oo: ‘oe. :: 12g: 8: ‘oe: 10 8 00 
"@ ee -@ @-: ee -@ -@ *@ @- i ee -08 of -@ -@ 

(8) Read chapters I-V and XI-XV. 

. ee e- e- ee -@ ee ‘@ oe en “oo we ae ae - ee 

eee -@ oe 6+. @ C@ 08 @- “Oe Or +s eH cs we o- 

e ..: e ° e-: e e- ee e e ee ee 

- @@ -@ ++ ++ ++ @@ @: -@ 

‘eo 10 ee °. oe te fe ce ee es 

(9) 1. $8! Ses 
(D oe: -@ -@ 

(aq) e. ee 
ee e ee 
ee e ee 

e : -@ -@ e 

oe . e- @ ee 
ee @ -@ «+ ++ 8 

oor be de 
IL, oe *@ -@ -- 

-@ eo: -@ ee 
ae @ice *@ -@ 

a 1@ e@ -@ -- 
oe eo: @ -@ 8 
-@ ec. -@ -@ 

b. When a Roman numeral consists of one or more lower-case letters it must be treated as though it were a “single letter” and, 

as such, the English-letter indicator must be used or not used in accordance with the rules governing the English-letter indicator (see 

§§26-28). 

(1) i, ii, iti, iv, v. 

» *@ «s os 86M o@ ee oe 6 @ oO HS ee 0 6 @ @s ae + @: -@ . 
-@ @- a *-@ @: @- es *“@ @- @: @: we *@ @: @- ae -@ @- “@ e@ 
“@ +s «@ “@ es se 1 @e oo s+ 1@ *“@ «+s @@8 -@ *@ e@ -@ -@ 

(2) See pages v and vi. tr oh MM] 88 8! SS Me 8? oe. o es. 0° (8 6 
+O Oe +e oe @ ss ee ee @ @ e6 ee @ee-- e 

(3) fla, $i and §ii. mor: ge ec: 792 rt 6% 68 3° rr of of oe 8 ce 
ss + @ @: “@ @ @- +: ee eo @- *@ -@ 

(4) vit+iv=x oof 8 oo 8: ere 
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(6) Read pages i-v and xi-xv. 

++ @ ++ @@ ee 8: eee -e se Oe ee & ee +: @©@ -@ ++ ++ 08 @ +@ . 
“+ @@ @® -@ e- -+ @@ -@ @- "@ @ ++ -@ @ eo: *@ +) @e «+s -@ ++ @ +O O88 

OO tet se @- se es ee Oe *@ ++ @8 -@ @@ ee "@ @@ -- 68 -@ 00 08 -8@ :86 

(7) 1. 3 e e@ oe 
(i) oe ° 

(ii) e. ee 
ee 6 ee 
ee - ee 

e -e 
ee 8: @- @o8 
ee -: ++ @@8 

(8) 1. 3 0: [3 ee 
i. ee -. -@ -@ 

ii. Ls te ce: 
"go: 1g ee 

eof 0? [8 ce 
“@ «+s ‘9 -@ 

c. When it is questionable that a letter combination is a Roman numeral, treat the combination as if it is not a Roman numeral. 

(4) CL 27 08 2: 8g: 
*@ - -@ @- 

(this combination occurs in a context from which it cannot be ascertained whether CL is a Roman numeral) 

(2) mix eee ee 

(this combination occurs in a context from which it cannot be ascertained whether mix is a Roman numeral) 

d. For punctuation of Roman numerals, see §37, iii. 

§19. Spacing with Numerals: Spaces within numerals must be left when it is necessary to partition a numeral into short regular 

segments, or to achieve alignment. (For examples see §11b and c.) 
L 

RULE IlI—CAPITALIZATION 

Capitalization Indicators 

Single t 
“° 

Double . 
*@ -@ 

(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208) 
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§20. Use of the Capitalization Indicator: 

a. The capitalization indicator must be used to indicate the capitalization of a letter from any of the alphabets listed in Rule IV, 
except the Hebrew alphabet whose letters do not possess a capitalized form. This indicator must precede the letter concerned. 

(1) ya: 3: a gt: 
(German capitalized ah) 

(2) 1 :¢ 2: $$ 
*@ -@ «> 

(Greek capitalized gamma) 

b. For capitalized Roman numerals, see §18a. 

ce. For the capitalization of abbreviations, see §50. 

§21. Non-Use of the Capitalization Indicator: Capitalization must not be used with a letter just because it begins a sentence, if 
the corresponding letter in ink print is uncapitalized. 

(1) x is a number between 2 and 3. 

§22. Effectiveness of the Capitalization Indicator: 

a. The effectiveness of the single capitalization indicator extends only to the letter which follows it, so that if each letter in a 

sequence requires capitalization, the capitalization indicator must be used with each of these letters individually. 

(1) A ABC 3° 68 reborn gio: ee 
. "OBO 6s +H ee eS ice -@ © 

(triangle ABC) 

b. The effectiveness of the double capitalization indicator in Roman numerals and in abbreviations extends to all of the letters 
which immediately follow it. However, a symbo! other than a letter terminates its effect. 

(1) LL.D. . @: 8: 0 :. °S ee 
-e ee e- e @-- ° 

(2) IN+V Trott 9% 0% 0% 19 5: 8: 
“@ +O es oe es OD e ee 

RULE IV—ALPHABETS 

Alphabetic Indicators 

English (Roman) Letter 

German-Letter 
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Greek-Letter 

For Standard Letters :e 
a) 

For Alternative Forms of Letters :e :e@ 
oo ere 

Hebrew-Letter _ 
e.|6.°;8 

Russian (Cyrillic) Letter . 7@ 8 

(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208)   Alphabets 

English (Roman) Alphabet 

Ordinary Ordinary Script Script Sanserif Braille Ordinary Ordinary Script Script Sanserif Braille 

x ee om
 mt 

N
a
 ™
 

ec
o 

t<
 - 

Ne
 

lower-case capitalized lower-case capitalized capitalized equivalent lower-case capitalized lower-case capitalized capitalized equivalent 

a A a Las *: n N n N oN 3 

b B b B B :: o 0 o O Oo 3° 

e c o 6 c *t P P fp PhP P 3 

d D d Q D * q Q gy Q Q 3° 

e E e 6 E * r R ” R R 3 

f F f FF . 5 s 5 SF S 3° 

g G # G G 33 t T é T T ee 

h H h Hw Se u U “ NY u 3 | 

ee ee ee a a A ee 
dD W 

Kh K 

L Y 

M £     
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German Alphabet 

Nameof Ordinary Ordinary Seript Script Braille Nameof Ordinary Ordinary Script Script Braille 
letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 

ah a + § a ®- en nt RN us HX *s 
e- 

beh 5 8 L £& : oh 8 © o O % 
an ; e- 

taeh ¢ € * Le ee peh p 8 7 DZ ee 
e- 

deh d d ae oe koo q o 4 G se 
te oe: 

eh e E -# oO % err ‘ R ~ & & 
eff f e pf oo” se ess 8 S 4 or 9 D Pod 

. e- 

gheh 9 6 7 Y $3 teh t gz 4 Y 2 

heh h 5) 7p fo or Z oe 0 u u “ 4 3 

ee ¥ <«< JF we tao » 8 no Ds: 
e . ee 

yaht i x 7 PoP 32 veh w BW tu Wp of 
ve “@ 

kah f R 4 QP *: iks t x 6 BE oe 
e. oe 

ell J 2 e- ypsilon ee 
L SL 3: ¥ v 7 oe 

em m M ee tset 8 ° ~ WM > Gt 9 ok 

Greek Alphabet (Standard) 

Nameof Ordinary Ordinary Seript Script Braille Nameof Ordinary Ordinary Seript Script Braille 
letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 

Iph: a °- . alpha A ae vw . zeta g Zz 3A az % 

beta B B y 4 BG : eta ” H Ww FC * Z. 

gamma Y r TF J ss theta 6 ® ao we ee 
we ‘3 

delta 5 A ae ° iota ‘ I aL TS 3° 

epsilon € E é é *. kappa K K Mt Kk e-   
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Nameof Ordinary Ordinary Script Seript Braille Nameof Ordinary Ordinary Script Script Braille 
letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 

lambda A A | 4 s: sigma o x or wa °° 
oe e- 

mu oo Mw 4 PE tau rf @ TF 3 
e- e- 

nu y N Y WV es upsilon v Y ce W °: 
o* ee 

xi E z 7 z ee phi ¢ ® P FX s° 
ee 

omicron 0 oO o Oo *. chi x x x X : 
eo: 

pi v tr o IE se psi v ¥ x - °3 
e- 

rho p Pp - P 3 omega wo Q “- ay es 

Hebrew Alphabet 

Hebrew letters do not possess a capitalized form. 

Name of Braille Name of Braille Name of . Braille 
letter Ordinary Script equivalent letter Ordinary Seript equivalent letter Ordinary Script equivalent 

aleph x Ic 8%: teth d 6 3 feh b d se 

veth a D :: yod ° ' of tsadi x 3 ° 
ee on ee 

gimel a ¢é $3 chaph 2 im] e: koph r P + 
<@ e: 

daleth 4 3 es lamed 4 { 3 : resh 4 ’ 8. 

heh n > $3 mem 2p N ee sin v e * 3 
°° °. : 

vav 4 | oo nun 3 J °3 thav n J * 

zayin ’ 4 *, samekh 0 O 6° 
ee . e- 

cheth ni n ee ayin y b se     
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Russian Alphabet 

The Russian alphabet is sometimes referred to as the Cyrillic alphabet. 

Nameof Ordinary Ordinary Seript Seript Braille Nameof Ordinary Ordinary Script Script Braille 
letter lower-case capitalized lower-case capitalized equivalent letter lower-case capitalized lower-case capitalized equivalent 

a nn a 
beh 6 B of Dd ®: ess ¢. Cc c C 3° 

- e- 

veh B B b B 32 teh T T m IM ‘2 
. e- 

gheh r r v TF es 00 y y Y Y °: 
ee 

deh a qn 9") G es eff @ © 9 D 3° 

yeh e E £ 6 °, ‘Kkhah x X zx Lr &; 

theh = K x 29 Wl 33 tach 4 I 4 Y ee 
zeh 3 3 3 or G 3 *; cheh u a L Y se 

oe e- 

ee u u u YU 3° shah uw Wl ub Ww. 
. -e 

kah K K A HK e- hchah uy Ill ee 
<: _“ 4 Ue 3 

ell nH JI A A $: yerih bI bI é&t Pd 
e- ee 

em mM M AL AL ee eh 9 3 9 3 3° 
e- “6 

en H H wn od °3 yu 10 10 10 JO Se 

oh o oO o 60 *; yah A A w GQ 3 
e- -@ : 

peh " n no H 3 , 
e-   
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§23. Alphabets: 

a. Specific provision is made in this Code for five alphabets — English, German, Greek, Hebrew, and Russian. The letters of 
the English alphabet are often called Roman, and those of the Russian alphabet Cyrillic. 

b. Some of the letters of the ordinary lower-case Greek alphabet possess an alternative form. The more common ones are: 

Name of Braille 
letter Sign equivalent 

alpha “ mee: 
“Oe ae 

bets 6 ain 
theta 219 88 v tel 78 

sigma $ mee 4f 
*@ «+ @ 

phi ¢ 119 ge 

When these alternative forms occur instead of the standard forms throughout a text, the symbols for the standard forms should be used 
in braille, and the transcriber should call attention to this usage by a transcriber’s note. The alternative forms should be used only 

when the author has assigned distinct meanings to the standard and alternative forms of the same letter. 

c. Some Greek letters used in textbooks are obsolete. The more common ones are: 

Netter Sign equivalent 

stigma f $e 
= F TE 
koph (or goph) qa O ¢ 33 

sampi D a ° 

§24, Alphabetic Indicators: 

a. Except for the English-letter indicator (see §§26-28), the appropriate alphabetic indicator must be used to specify the alpha- 

bet to which a letter belongs. If the letter is lower case, the corresponding alphabetic indicator must precede the letter directly; if the 
letter is capitalized, so that the capitalization indicator is also required, the alphabetic indicator must precede the capitalization indi- 
cator. 

(1) a 88: 
-@.. 

(Greek lower-case alpha) 

Qf hi gt 
(Greek capitalized sigma)     
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(3) a 1% 3° 
0 @: 

(Greek lower-case pi) 

(4) » 79 19°38 
~@ ce ae . 

(alternative form of Greek lower-case phi) 

(5) 1% 4° 
-© ee 

(Greek stigma; obsolete) 

(6) @ 3°: 
“OB oce 

(German lower-case ah) 

(7) &f yi 8: 
*@ -@ «:. 

(German capitalized ah) 

(3) & rroin@r ote 
‘@ -@ +: ef 

(Hebrew alef sub zero) 

(9) a ee 8 

(Russian lower-case ah) 

(10) A ere 
wee eB te 

(Russian capitalized ah) 

b. The effectiveness of an alphabetic indicator extends only to the letter or, in the case of the English-letter indicator, to a 

“short-form combination” or a lower-case Roman numera! which follows it. When an alphabetic indicator is required, it must be used 
with each individual letter of a sequence of letters or, in the case of the English-letter indicator, with the “short-form combination” 

which follows it. (See §25.) 

Q) ag re Or 19 3: 

(Greek lower-case alpha followed by Greek lower-case beta) 

(2) Ma + Be rp er re er egg eg: 
*@ -@ ++ -@ ++ @@ -@ -@ -+ -@ = 

(German capitalized ah followed by Greek lower-case alpha plus German capitalized beh followed by Greek lower-case 

beta) 

(3) ab is parallel to ed 10°: 3: oo? so 8 8: 8 8 fe 8: os “oe 76 08% 
sO te we -+ @ e- °: -. @ e «+ @- ee “Oe 

(4) iv fee’ 8: 
‘@ >: Ce 

§25. “Single Letters” and “Short-Form Letter Combinations” (See §26): 

a. A “single letter”, for the purposes of this Code, must meet the following requirements:     
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i, The letter must be from the English alphabet. 

(1) a corresponds to a and D corresponds to A. 

+ @ eo ©: @: 0: © -@ 08 @: 08 08 0 ‘ee: a a ee rrr y ) 
“@ +s + +-@ @©@ 68 -8 ©: @+ -@ -@ -@ @- ee -8 ee oe e- -@ +: +o 
“@ +e os) @* @: @- ++ @+ @- @- @- ++ @ @- @: a ee -e@ -@ 

ee @: @- © @: + ee ©- 86 88 -@ -@ @. *@ -> @@ -@ -- 

"+ -@ @@ @@ -@®© ©: @+ -@® : *@ @- eo -@ es es 6H 68 C8 
~- @> @ @ «++ @- @ @ @ +s @ e- @- “@ -@ +s .@ -@ 

(a and D are “single letters”; aand A are not) 

ii, It must be in regular type. 

(1) X isa vector; x is a scalar 

a + oo *@ -@ e- @- @: 68 -@ @: Os. +: @@ *@ +:@ oe: *@ @@ @- @ -@ 
"@ 3B ee te e- @: we @- -@ ++ @8 -@ @@8 @- or e: @- ae @s «es «ee Ge -@ 
-@ -@ -@ @@ + @ ae @e +--+ +--+ @ O @ @ -@ ee s+ @ e @- 

(X is not a “single letter”; x is a “single letter”) 

iii. It must be unmodified. 

(1) KX, x”, Xi, Xa, x?, x 

OO oe ae OO - + se ee eo -- +. ee ++ @ «> ee -@ -> ee @- 
oe ee oe eer oe Me oe Ht eB te ae “> ©@ @- 71 6 
eo @- -@ eee: ©: -@ eo «+ -@ ee -@ e ee +--+ @- e ee -e 

(none of these items is a “single letter”) 

iv. It must not be an abbreviation or any of the words “a”, “A”, “I”, or “O”, 

(1) 11. = 1000 ce. ‘Se: Sh ee ES ‘Se ce ce ce Oe 8 ge 
ee; o- -@ *@ ©: ee +--+ 68 80 ee ree ew 

(the 1. is not a “single letter”) 

(2) From 11 a.m. to 2 p.m. 2 ge ‘36: ©: oe °° oe os Ce 3 ee. 3° os °° oe 
“@ +. @@ -- +s 1. ©«@ ©: +@ @- @: ee @-: eo -@e@ -@ 

(the letters in a.m. and p.m. are not “single letters”) 

(8) If I take i as a variable... 

(the words “I” and “a” are not “single letters’’) 

v. It must be preceded by a space or by one or more punctuation marks in ink print. If this space is not shown in braille, 
the letter is no longer a “single letter.” Whether these punctuation marks are preceded by a space or not is irrelevant. A grouping sign 
is not a mark of punctuation. 

(yx “x (x (x 

:$ ee se 3 eo ee -@ oe *@ 60 ee -6 oe 

(of the above items, the first three are “single letters”; the last is not) 
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(2) x+y eee 8g 
ee e¢ 08 

(y is not a “single letter” since it is not preceded by a space or punctuation) 

vi. It must be followed by a space or by one or more punctuation marks in ink print. If this space is not shown in braille, the 
letter is no longer a “single letter.” Whether these punctuation marks are followed by a space or not is irrelevant. A grouping sign is 

not a mark of punctuation. 

(1) x” x”) x) 76 8 8g 73 8 8 88 7. 38 
"@ ee -@ 60 *@ e8 -8@ 68 08 -@ 60 006 

(of the above items, the first two are “single letters”; the last is not) 

(2) Acos b or Acos b Tr Or 08 oo! 
te cs ll ee: 

(A is not a “single letter” since no space will be left after the A in braille) 

(3) x+y ee 
oo e8 ee 

(x is not a “single letter” since it is not followed by a space or punctuation) 

b. A “short-form letter combination”, more briefly referred to as a “short-form combination”, for the purposes of this Code 

must meet the following requirements: 

i. It must be a letter combination which corresponds to a short-form word of English Braille. 

ii. All of its letters must be lower case. 

iii. It must meet the requirements of ii-vi of a above. 

(1) ed is parallel to ef. 

+ @8 @@ *@ -@ ee -@ © @ 6: @: @ *@ 6: e ee @e- 
@ ss +o @- @: @- +-@ ++ @ @+ -6 @ ee -@ @ @- e@ e@ 

+ @- @> @ «+ @ @+ ++ @ ee: @: a -@ 

(ed is a “short-form combination”; ef is not) 

(2) tothe mth degree = gg 81g 135385 M3 fe 3 85 fe te 
e: ee “@ @ @:- «» Se ee ee |e ee oe 

(nth is not a “short-form combination” according to i) 

(8) AB is perpendicular to CD 

+ @ 7 @ 7@ -@ ee e¢ @@ -: @@ -@ 060 @ 8- -@ *@ @- ++ @©@ ++ @0@ 
oe ne ee | e- e- @> @©@ @: @- -@ @: ++ =+ @ «@ ee -e oe ee we ew 
“Oe 6B oe = 5 @ @> -@ @ -@ +--+ ++ ++ @@ @- @: e- e- *@ +) Oe 

(neither AB nor CD are “short-form, combinations” according to ii) 

(4) lyr. = 12 mo. ‘3 6: oS Se ce 8: ‘Sele: of 88 ee 
ee -: ee @- -@ ‘@ @- ee -: @- @:. @ -@ 

(yr. is not a “short-form combination” according to iv of a above) 

§26. Use of the English-Letter Indicator: Each of the following rules applies, subject to the conditions of §27. 

a. The English-letter indicator must be used with English letters, whether lower case or capitalized, if the type form is other 
than regular type. 
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(1) AB Be i Ml 8 re ct 8: 
*@ -@ -@ ++ -@ -@ -@ =. 

(boldface capitalized a followed by boldface capitalized b) 

(2) ab rg O88 8: 
“OO te +O eH ce 

(italic lower-case a followed by italic lower-case b) 

(3) ig Me 8 le oe f ogre rig 
(script lower-case e followed by script lower-case f) 

b. The English-letter indicator must be used with “single letters” or “short-form combinations” unless specifically prohibited 
by other rules of this Code. 

(1) Z’s A and B are acute. 

ee :-@ -@ +--+ -@ e ee oe e -@ @ e ee 8: -@ @ of 
eo: @ “@ ++ @: e : +@ e *@ ® see OO eo oe 

@ -8 -@ @ @-: e e ee -@ e o- eo @- oe 

(2) The intersection of ab and cd is O. 

e ‘@ @@ -@ @ ee ee eo: “+ @ e ee ee e¢ 
@ e868 e808 08: @-. oe -e@ ee -e@ e e- . see 

e® ee e e» -@e oe eo @¢- ee -@ ee “@ se 

*@ -@ e- eve 
@:- @- . ee 
++ @- @ -@@: -@ -e@ 

(3) Find the sum of then 2’s, 

+ @@ -+ 60 ‘@ *@ @: ee e- -@ * @@ ee -@ -@ ++ -@ -@ «+: 
“+ @ °-@ -@ e- eee we ee @- . “@ @- @- -@ ++ @+ -@ 68 
“@ ++ @- ee e@- 60 6: ee 60 *@ @- *@ -@ -@ @: @- -@ -@ 

(here the shape sign for angle is not an omission sign so that the English-letter indicator is required) 

(4) (h ft, k ft) oe [0 se oes e. 19 °: 8° es os 
ee -@-:-: 8 @e ee *@ @- "+ @ e@ 

(this is not an “enclosed list”; therefore, the English-letter indicator is required with the h and the k) 

(5) (a, 2x, y = 2) see’. !: oe 8 8G k %e es 
ee -@ -: -@ ee @- @0 -6 ee -@ @- ee ee 

(this is not an “enclosed list”; therefore, the English-letter indicator is required with the a but is not required with the 
y or z, as would be the case if the parentheses were not present) 

(6) x-intercept eo: 62 2g 88 8, 88 Gg 
@ 00 «8 @: ©: 6 -:- ee. e- 

(7) n-tuple “3 08 7: 88 8: fe 
ee @®: e¢ 6 ee @- @- «+s 

(8) not-p “sii te 3° 
@- e@ -@ @- 

(9) Exercises A-F 11 ee oe oe oe a? oe Me ‘6 Orr tg 1: ge 
*@ ++ @@ -@ -- e- ° -e@ -e@ ee -e@ -@ -:- 

(10) Exercise 1-a 11% ee gg ee ce ce 8, Seloliie? 
*@ -- 88 @ -. e ve ee eo e 

(11) X-, Y-, and Z-axes. 1 08 r: mgr: 3° troy rr Or 08 Oe of oe 
e@ -8 #@ ee e @ -@ @8 68 e ee @ -@ 68 o@ ee -: @: -@ 
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(12) 

(18) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

(20) 

(21) 

wa ° 3 7. ° 
e- “@ ice 

a ie? 
ab .° 

OO -s se oe 7 @ 
*@ 66 80 60 -@ 
“Oe ee we OO 

e- @- 
@ -: @: 
@ se iae 

1 Se: [8 ee 
a. ee *@ -@ 

b. se ee: 
-@ e ee 
-@ -@ 

e *@ ce 
e6°@ *8 66 
e *@ -@ 

If n, nj, Me, are... 

‘@ ee ee ee -: ee ‘@@- 

ee eo -@ eo @- -@ @ ‘@ °-@ 
@ +. @ 9: e e oe e oe: @ e @ ose e e es 

“x? se My” eo. ie ot 8 fe :¢ eo. je “eis ce 
ee -6@ 06 -8@ ee *@ ee e@ ee -@ 6 

(p is a positive integer) 

@- +: @@8 -@ -@ e- ee @- -@ -@ -@ -@ @- @: +> ©+@ @ @@ 080 -@ 

ee -8 @: o- 8: ve @- -@ @ ©: @68@ @: @- -@ -@ 8660 -@ 06 66 of 
ee -@@.: a) @ se @:- @: OO -+ @ ++ O@ «> @. @+ +s «+ -@ OG 

(p is in direct contact with its left grouping sign; this letter would require the English-letter indicator if the paren- 

thesis was removed) 

(p and q) Siig 82) Sf 1a 83 68 
ee ee. ee ‘ee: ee 

(p and q are in direct contact with their respective grouping signs; these letters would require the English-letter indi- 

cator if the parentheses were removed) 

(i, m, n are in set R) 

(1 is in direct contact with its left grouping sign and R is in direct contact with its right grouping sign; these letters 

would require the English-letter indicator if the parentheses were removed) 

(x-intercept) Se ce 8 5: le og ce an 8 ones 
ee -6@ @©6@ 0©@ ©: @: -O@ ++ ++ @ @: OF 

(the x would require the English-letter indicator if the parenthesis was removed) 

(ab and ed) Soe 8: 8: 3° 16 7° °S os 
e@ -@ «+ ee ee nD 

(these “short-form combinations” would require English-letter indicators if the parentheses were removed) 
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ce. For use of the English-letter indicator with abbreviations, see §51. 

d. For other situations in which the English-letter indicator may also be used, see §28. 

§27. Non-Use of the English-Letter Indicator: It must not be assumed that because a symbol is a “single letter” or a “short-form 
combination” that the English-letter indicator must be used. 

a. The English-letter indicator must not be used with a “single letter” or “short-form combination” that follows a function 
name or its abbreviation. 

(1) cos A eo es ge of: 
o- ©@- e 

(2) are ab 3 °° °: 3: 
oe @ 

(3) etin x e- e@ -@ ee ee oe 

F981 8s 8? eo 

b. The English-letter indicator must not be used with a “single letter” or “short-form combination” that follows a sign of shape, 
provided that the sign of shape does not have a plural or a possessive ending. The English-letter indicator must not be used with a “sin- 
gle letter” or “short-form combination” which precedes a sign of shape when that sign of shape is also a sign of omission. 

a) Za ee ee: 
“os -@ wo 

(2) Aacr $2 688: 88 Be 
-@ @- eee 

@) xOy gree 8s 
oo ‘@ -e@ oe 

(the square is a sign of shape which is also a sign of omission) 

(4) Find the sum of then 2’s. 

(here the shape sign for angle is not an omission sign so that the English-letter indicator is required) 

ec. The English-letter indicator must not be used before any letter or combination of two or more letters in a determinant or 

matrix. 

(I) Ja be 1 Se fF 8h OP Se 
det *@ -@ . oe e e 

chi 1. 8e %S 88 8S ES Se 
*@ +@ ee oe “+ 6@ -@ 

1+ @: ee e: @-- @ 
++ @8@ e080 ee e “+ @8 
“oe - oe oe -“@ e 
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@ ja 4 88 ir 8 du dv 278 " 08 
d d “+ @ @@ ++ +s -@ @e -- ++ -@ ++ @: 
_- = + @©@ -@© €0@ @e :6 *@ @@ 68 -6@ -8 06 
dx dy @ -@ -@ «-. -. 8 ee «. @@ -: -@ 

e ee e@- ee @-: e 
ee @:; -@ @- ee 

e e ee 7+ @@ e -:-¢e 

e- 7) @ 
ee “+ @8 

e -e *e@ -@ 

e ee eo “. @ 
oe e -@ “+ @@ 

e e o? ‘eo -@ 

e ee “6 ee .:: e e 
oe ee ee -: @ ee 60 @ ee 

e e e ee of ee e 

e ee ee ee se e 
ee e ‘@ :@ eo 

e e ee 7+ 00 e -e 

d. The English-letter indicator must not be used with a “single letter” or “short-form combination” which is an item in an “en- 
closed list.” (For definition of “enclosed list’? see §10.) 

(1) (0, a, 1, b, 2) See: err: é: $i: eo: ee 
@e e¢ -@ oe + @ oe e -@ e:- e@ 

(2) {a, b, ¢, a} 23. °: 8: eo; 08 29 38 
-@ ee -: -e +) +e e *@ 00 

(8) (ab, cd, ef) $2 °: 3: 0c: oo ee: 7. Se ok 
@@ -+ «+ -@ Se | . ee 

(4) (a, 2x, b) se ° tf e ° :. ae 
ee ‘@ e ee e - @@ 

e. The English-letter indicator must not be used with the letter “s” when this “s” is part of the apostrophe-s combination. 

(1) x’s, y’s, and z’s. 

f. The English-letter indicator must not be used with a “single letter” or “short-form combination” which is preceded or fol- 
lowed by a comparison sign. 

(1) Ifa=b, then ac = be. 

+ -@ 68 e- ‘@ @- e- -@ @0 e- ee -@ @- e- ee @ ie: 
-) @ @: oe wee @er ee e--;: ee oe oe ee @« ++ -@ O8 
“@ ss ae oe *@ @- se 6@ ee @-: se ee -o @: oe ee | 

(2) a=hb, but c 54 b. 

e- ‘oe @- ee @.@- -@ ee ‘® -@ @- eo -e . 
oe we ae @ rcs @  -. ee oe se ee e -@ ee 

-@ @- ve -@ *> @©6@ ®-: se e- -@ -@ 

(3) 80% of N = 68 See ce 8 le Se 8S IS oe oe 
ee +--+ @@ -: 60 eo ee ee sone 

(4) “x= y" a TS 2% BS ie 
ee e868 eo -@ e808 
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(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

g. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

  
  

In x = 5, x is the unknown, 

ae ee “@ @: “Boe 
oe +@ oe ee ee -@ @- 
-@@: ee -@ @: ee 8 eo 

For some value of s, d = st. 

+ ee ++ 6@ @: @ @ @:e@ 
“+ oe -@ @- re Sere 
-@ oe + @- ee e@- 6 

a, b, and ec = 10 7°: 
oe e 

i=], 2,. 77 . 

nivor 0 73 [8 oe 8. 
@.@-: ‘oe ee 

e X e = e-squared ‘ see: 4, 
eee |e 

pir = q's ‘oe [8 00 oe 
-e@ o- @cr-. 

x + y and —a oo 19 eg 
ee ee @8 

par and ABC ee se 8, se 
e- @ e@- ee 

x% eo eg 
ee -- @6 

a cos B o: oe oe 6? $: 
@- @- @ive 

m Zb ee 9 <0 : 
e “oe -@ 

If n, Ny, Ng, are... 

ad e ee => @@ ee 

‘. @: @: ‘@ -@ "e@ 
“@ of ‘@@ -@ e: e 

§28. Other Considerations Concerning the English-Letter Indicator: 

-@ e ee e eo -: 
oe os 3 @ -@ oe 

oe eo @-: e- @ :-@ 

ee ‘ee -@ -@ -@ -- 
e os 8 @: ee -@ 60 

ee e- @ -@ -@ 

e e- -e ve 
ee -@e :e@ 
e ee ee 

we o > @@ 
@: oe -e@ -e@ 
e- e e e- @ e *@ @: 

*@ @@ @:- -@ 00 
e- ee -:: -@ . 
e@- @ ee @: e 

.- +@ 
‘ee: 
‘ee. 

The English-letter indicator must not be used with any letter or combination of letters which are neither “single letters” 
nor “short-form combinations” in situations not specifically covered (see §§26, 27, 28, and 51). 

h. For other situations in which the English-letter indicator is not required, see §28. 

a. The English-letter indicator must not be used when only one letter or any combination of unspaced letters is in direct con- 
tact with both its opening and closing grouping signs, provided that they are English letters in regular type. When only one letter or any  
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combination of unspaced letters is in direct contact with only its opening or only its closing grouping sign, the English-letter indicator 

must be used (see §26) or must not be used (see §27) as though the grouping signs were not present. However, if the grouping sign has 
a prime, subscript or superscript, the English-letter indicator must not be used. 

qQ) 1. 38! [Bes 
ee. -@ -@ 

(a) 
eo: o- -e 

(b) so: 3s 
@- @: 
ee @- 20 
eo -- 0 

(2) [x], [x], fll $. °° 8. :: oe 08 8 68 :: Se Se S* Se Se 
*@ ee e e ee 6 oe s e @e@ ++ -@ e 

(8) (ab) + (cd) se’: 8. os so ce’: 8 os 
@@ -- ++ 68 @@ 6@ -- -+ o@ 

(4) (pis a positive integer) 

@- +s 60 “@ -@ e- ee @ -@ -@ -@ -@ @: @- “+ +@ @ ee ee -@ 
ee -6 @: @: @: 6 @- -@ @- ©: 68 @- @: -@ *@ 00 -@ @0@ @0@ 96 
ee -@ @- 7s @ @- @ @ «+s @ +s BO ce @- @+ ++ «s+ -@ O8 

(5) (p and q) se os 8 8 88 88 
ee -@ @: ee -@ @: 80 

(6) (1, m, n are in set R) 

@ ++ @. “+ @@ -: + @@e -e@ @: oe “@@- -@ oe ee Ge + @ 
ee -@@::: “OO ee ae -@ -@ -@e@ -@ -@ ® -@ ee “@ ++ @©@ 66 
ee -@ @.- *@ -@e@ e +@ @: e- ae @e: e: oe. @- "“@ -@ ©: e@ 

(7) (x-intercept) se ce) |: le os ce 8 6 O° os os 
ee -@ @8 @@ @:- ©: -@ ++ ++ ©: O O88 

(8) {ab and cd) se ie °. 8: 3° te 78 88 oe 
@@ -@ ++ +. ee *@ ++ > C8 . 

(9) {x |x has the property R } 

"@ @:- 60 e- oe @: @: -+@ :@ ee @: @:- e@ 86 -8 ee se es @r +8 -@ 
++ @@ -: ee of @e@ -: @- e- @- @@ -@ @- 608 @0 °@ *@ +: @O@ ++ 68 
*@ ee e6 “@ ee ce ee ee @- @: @ @: -@ @ o8 “@ -@ @- -@ @@ 

(because of the such that sign, which is a comparison sign, the x's do not require the English-letter indicator)     (10) (“x= y”") se if. 9 ¢: "3 8 ees 
ee -@ 06 o@ +@ @: ee -@ 8 60 

(11) Solve for x (x > y). 128 [6 8 8) fe 88 oof be ff arr oS os 8 0s 
-@ @: @: @: of ee e e0 ee ee @e. ee ee -@ -6 

(2) G =1,2,..., n) Se oe ee: 3. !: Se: u o °*S es 
ee -; -@ @- ee -- -@ ee o- e e e:- 6 e e@ 8 o@ 

(18) (ab = ed) 3. °: 3: 0 ¢: oo 3 os 
@O@ -+ «s “@ @: oe 2s O@ 

(14) 8] of 8 es ie ©: 8 8: 
@-> ++ @@ «@ «- 

(closing bracket has a subscript and a superscript; therefore, the English-letter indicator is not required with the s) 
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b. When only one letter or any combination of unspaced letters -has a plural, possessive or ordinal ending, the English-letter 
indicator must be used (see §26) or must not be used (see §27) as though such endings were not present. 

() xs ge ge 
*@ 00 @- 

(2) x’s 19 om 8 tt gt 
*®@ @@ -@ @- @: 

(3) nth 16 3 of Se 

(4) 2nth $6 3 68 Se 
oo e- 0: 8. -:- 

(without the th ordinal ending the English-letter indicator would not be required before the n) 

c. A lower-case Roman numeral must be treated as consisting of one letter even when it consists of more than one letter. The 
English-letter indicator must be used or must not be used in accordance with the rules for any letter (see §§26-28). A capitalized Roman 
numeral] of one letter is subject to these same rules. For capitalized Roman numerals of more than one letter the English-letter indica- 
tor must not be used. 

§29. Letters in Diagrams: When a single English letter in regular type is used as a label in a diagram, the English-letter indi- 
cator is required if the letter is in lower case, but must be omitted if the letter is capitalized. 

§30. Letters in Tables: When letters appear in tables, whether as entries or headings, the English-letter indicator must be used 
or must not be used in accordance with the rules contained in §§26-28. 

RULE V—TYPE FORMS 

Type-Form Indicators for Letters, Numerals, and Compound Expressions 

Boldface-Type ‘3 
-e 

Italic-Type 7¢ 
-e 

Sanserif-Type 1 oe 
*@ -@ 

Seript-Type :¢ 

Type-Form Indicators for Words, Phrases, and Mathematical Statements 

Opening Boldface-Type Dori tg 
@e- -@ b 

Opening Italic-Type noire 
"@ @- -@ 

Closing Boldface-Type 3 i 
-@ [ 

Closing Italic-Type morro 
"@ -@ @: 

(For combinations of capitalization, alphabetic, and type-form indicators, see Appendix, page 208) 
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§31. Type Forms: Specific provision is made in this Code for five type forms — boldface, italic, regular, sanserif, and script. 
Except for regular type, these type forms must be specified by the appropriate type-form indicator. 

§32. Use of Type-Form Indicators with Letters, Numerals, and Compound Expressions: 

a,. Subject to the provisions of §34, the appropriate type-form indicator must be used to express the type form of a letter. The 

type-form indicator for a letter must always be followed by an alphabetic indicator. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

*@ ++ @ 
a se 8M ice 

*@ -@ ce 

(italic English lower-case a) 

A ere ie 
"@ -@ -@ +. 

(italic English capitalized a) 

a 23%: 
-@ -@ :: 

(italic German lower-case ah) 

a 3. %: 
-@ -@ -- 

(boldface English lower-case a) 

A ee 8 
*@ °-@ -@ ee 

(boldface English capitalized a) 

a . ¢ . ° e-: 

‘oe... 

(boldface Greek lower-case alpha) 

a -@ -@ @- 

3:3 :: 

(boldface German lower-case ah) 

a : : : “eo: ° e- 

tec. bi it 

(boldface Russian lower-case ah) 

(script English lower-case a) 

“@ +s +e @ 
A TM ree 

ee 0S eB ee 

(script English capitalized a) 

wn -@- e- 

(script German lower-case ah) 

K Morro ©: 

(script Hebrew alef) 
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a) b ba 
(sanserif English lower-case h) 

(14) OH r2or@ te tt ge 
*@ -@ -@ *@ =. 

(sanserif English capitalized h) 

(15) abed 8S 3 ie 82S rg TET re SS 
(regular a, italic b, boldface c, script d) 

b. Subject to the provisions of §34, the appropriate type-form indicator must be used to express the type form of a numeral. 
The type-form indicator for a numeral] must always be followed by the numeric indicator. If a numeral to be transcribed by using type- 
form indicators contains more than one digit, and is all of one type form, the type-form indicator and the numeric indicator must be used 
only before the first digit. If there is a transition from one type form to another non-regular type form within the same numeral, the 
new type-form indicator followed by the numeric indicator must be used before the first digit of the new type form. If the transition is 
to regular type, only the numeric indicator must be used. 

(1) 0 13 (3 ce 
+@ 00 ee 

(boldface zero) 

(2) 9 9 3 6: 
++ @@ @- 

(script 2) 

(8) 345 18 18 ce 8 e: 
-@ ee -- -@ -@ 

(345 in boldface type) 

(4) 8.5 8 3 oe 8 os: 
*@ @@ -:- +@ -@ 

(3.5 in italic type) 

@ -@ ++ +@ -@ +s me Bae 

(5) SAF 1d oS 88 8 oS Sr fe 
(italic 3, boldface 4, script 5) 

(6) 485 8 (Bee 8 oes: 

-@ 08 -@ 08 -: +e 

(boldface 4, regular 3 and 5) 

c. Subject to the provisions of §34, when a numeral is joined to a word or an abbreviation by a hyphen and the whole expression 
is printed in non-regular type, the appropriate type-form indicator must be used before the numeral only, but affects the entire compound 

expression. If there is a change in type form after the hyphen to regular type, the hyphen must be preceded by the literary termination 

symbol <: :: (dots 6,3). If there is a change in type form after the hyphen to non-regular type, only the appropriate type-form in- 
*@ oO: 

dicator must be used after the hyphen. 

(1) 45-ohm 8 8 on ol ti fe Se oP “ ! 
°@ 06@ -@ -@ @@ @- ++ @ | 

(the whole expression is in italic type) 
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(2) 45-ft 13 8 eee... 8° oe 
*@ ©@ -@© -@ 08 +: @: 

(the whole expression is in boldface type) 

(3) 45-ohm gS ee ei ii ti Me Se Oe 
:@ 08 8 -© © ©: e8 ©: :- @: 

(45 in italic type, ohm in regular type) 

(4) 45-ohm 9 8 ok ot 1 8 oe Se CP 
‘@ @8 -@ -6© 08 -@ @+ +: @: 

(45 in italic type, ohm in boldface type) 

d. When a type-form indicator is used with letters, its effectiveness extends only to the letter which follows it. Thus, except 

for regular type, a type-form indicator must be used with each individual letter of a sequence of letters. When a type-form indicator is 
used with numerals only, it is effective until terminated by a space, a numeric indicator, or any non-numeric symbol. When a type-form 
indicator is used with a compound expression, it is effective for the entire compound expression unless terminated by the literary termina- 
tion symbol :: :: (dots 6, 8), or another type-form indicator. 

*@ ©: 

§33. Use of Type-Form Indicators with Words, Phrases, and Mathematical Statements: 

a. When the ink-print text uses the convention of showing labeled statements such as theorems, definitions, axioms, lemmas, 
etc. in non-regular type form, the body of such an item must be transcribed using the corresponding type-form indicators, but the labels 

themselves must be transcribed as though they were entirely capitalized. If, in the body of the labeled statement, a word or phrase is 
singled out for special attention by using a non-regular type form for the purpose of definition or other elaboration, such a statement 
must also be transcribed using the corresponding type-form indicators. When the passage to be transcribed is entirely of the same non- 
regular type form, it must be preceded by the appropriate opening type-form indicator and followed by the corresponding closing type- 
form indicator. These type-form indicators must be separated from the enclosed material by one space. If material in non-regular type 

other than letters or formulas constituting a mathematical expression is embedded within a larger body of a different non-regular type, 
the embedded materia] must be transcribed using the appropriate type-form indicators in accordance with the procedure described above. 
If it becomes necessary to use two of these type-form indicators consecutively, they must be unspaced from each other. 

(1) Theorem 15. A triangle is isosceles if its base angles are equal. 

*@ @- @- @: @8 “@ -: :@ -® os @ :@ @: -@ @- 60 68 6: @- :@ -@ 
+. @ - e *@ oe: -@@ e -@ ee oe see. ee @8 @: +: @ 06 @: -@ eo: eo: 

@ -@ e@e@: @ e ee e 6-6 e ee -@ e e e- @ es Be es 1+ @- 

°@ :-@ @- -@© 26 ©- @- @: -@ -@ 6@ ee -@ @- @:. +6 @: e@- 08 e8 @- @: :@ *@ @- 
@- @ -@ @ ++ -@ @ -@ @: e@:- @: -- @ @- +s @ -@ +. -@ ©@ @: -@ @- -e -e 

ee: eo: e e-: ee @- @e ice oe @e ee Oe se @ e . 

@- @€@ @- @: @ =: “@ -: 
-@ @e@ -: ++ @ eo wee we 
>. @- @@ -: @- -@ -°@ -@@: 

(in ink print, “Theorem 15” is in boldface type and only the first letter of “Theorem” is capitalized) 

(2) Definition. x + yi = a + bi, if and only if x = a and y = b. 

(in ink print, “Definition” is in boldface type and only its first letter is capitalized) 
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(8) Definition. We say that zo is a zero of order n of the polynomial f(z) if and only if... 

++ 06 © oe . e + @@ -: os ee ew 7. +@ @: -@ @: of -@ @ ce ‘e@ -e e: 
“+ -@ @@ -@@ e@ -@ e@ rr rs + ©@ -@ @- +. -@ ee . . e- e- oe 

@ -@ :: + @ ee -e e°@ a @ -@ :- e + @@ e- ee ee os @ 

ve -@ e ee @- e-: e @- 20 60 ee “@ soe e-: e 
soe -o eee -6 ® e@ 08 -8 oe e :-e “9 sos eee 
ee ed ee -8 @- oe e sore ew ee- *e@ -8 @ ee ee 

ee 6: @©- €0 06 ©: 08 -@ ©: @- ee @: @: ® @ ee ee @®: 08 ©: ee 2 66 
sos ‘@ -@ -@ e: e- @- ee -@ 606 @- @o- e-: *@ -@ @: -@ eo: @- 

@- @: @- @@ @- @: @ ae e- ee ee eo - ee @: @: 8: ee ve 

-e 

@: @- @: “@ -@ @- 

(in ink print, “Definition” is in boldface type and only its first letter is capitalized) 

(4) Definition. A set which can be put into one-to-one correspondence with the natural numbers is called a countable set. 

(in ink print, “Definition” is italicized and only its first letter is capitalized) 

b. Subject to the provisions of §34, when the ink-print text shows a boldface word or phrase within an unlabeled item, or when 
it shows an italicized phrase which either begins or ends with a mathematical expression, the appropriate type-form indicators must be 
used according to the rules in a above. When the ink print shows an italicized word or an italicized phrase which both begins and ends 

with a word, the rules of English Braille concerning italics must be observed. However, this does not apply to a compound expression (see 

  
§32c). 

(1) L.C.D. stands for Least Common Denominator. 

ss @ ee a oe ‘ e 20 e ee -@ 2 @ -e oe "+ @@ ©: 60 
| i “+ @ ee : ee -@ e@ e- ee oe ee oe oe @ @e ee ee ee ee ewe ew 

i *@ @- e @r. -@ @ -- +@ e ee 8 ee *@ ®8- -@ *@ @- + @ *@ @@ @: @: @: 

| ee 8 eo 6 ee s 9 @ e soe 

e e e @: e ee @ ee 08 e oF 
e e e e- @ e* @ e ee 

| (2) The angle AOB is said to have a vertex O. 

ss ®@ ee oe e@0@ ee @ @e- e e- - e- e e *@ 06 ss @- e- 
oe ee + @ ++ *-@ 00 @ 6 e- o- e e- eo -@ ee oe oe 

e@ @- e eo ee @- +s @ oe ® @ @- +B cs o- @- «+s @- os oe 

@- 8 -© @- ee oe © 6@ ee e 
e eo ee e @ -- -@ -@ 88 
e e ee ® -@ @ = *® e eo © 

(83) G.C.M. stands for greatest common multiple. 

vs ee ee e@ ee -e ee -8@ @6¢ @- ‘@e- -@ "@ ++ @@ @- @@ 
ee se ee e wo. e- @- ee . ee ee oe @--. ee ee te “@ 
see we e ee: e e ee @- ee “@ +s Os SO +s @ *@ 68 @:- @: @: 

-@ @@ ©: @ e @ @@ @- @: «: 
+s 4+ +s @+ @@ @- ©: @- -@ @@ 
‘© @: 08 © @ @ eo. - +8 
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(4) The ordinary operations of addition and multiplication are associative in the set of real numbers. 

e :@ e- ee @ oe @- @8 @6@ -- 8 -:@ oe: @- -+ -@ ++ O88 ee 
e- -@ 08 -8@ -@ -@ -6 ‘@ 8: @@ +: -@ @: ee “> @@ @- -®@ -@ eo: 

e e 06 e ++ @ e ee @- © +@ -@ @ @: ee A en i ee 

ee @- @- @ -© 00 6: @ee- oe ee@- @- :-@ :-© @ 068 -© @- :-8© -@ ©: @- 
a carl e® e808 @ ee: 6 oe ae -o -@ -@ s+ @+ @- “@ «+ @: ++ @@ @- @- -@ -@ 
e ee @: @ e oe: + +@ @ @- ae Oe O Se es ce be Be es O@ «es e-: 

:@ @e- e e- e *@ @€@ @: €@ 06: 660 -@ :: 
e- e -@ ee oe ee 6 e os +@ ++ 5+ @+ 00 @- 08 
ee e . e ee e ‘© @: 60 @- ++ +89 @ +@ 

(5) Ifacbh = boa, then the operation is commutative. 

@ e e e@ e ee e- ee: @- +@ @: @ «> -@ 00 :@ @- e@ 6 -- o@ 
ee ee we @& . eer i ee ae Me te te we ne e- -e e- -8@ © @@ -:. -6 
-O@ -@ -@ ee ee +e 6@ 6B ee ‘@ e- os 8@ Os oe ee e- ee eo -@ -ee- 

-@ e e ee @- ee e @e: @- 
ee: 6 we we ae woe eee eo: -e@ ee 

“1 @ -@ @€@8 @- 66 © e ee :: e 

§34. Non-Use of Type-Form Indicators: 

a. A type-form indicator must not be used when a letter or a numeral is printed in regular type. 

b. When any material, mathematical or literary, is printed in non-regular type that has no mathematical significance, the 

variant type form must not be represented in the transcription. Frequently, it is the practice to print the letters of all formulas through- 

out a book in italicized type. This practice must not be carried over to the transcription unless the author has specifically distinguished 
between two meanings of the same letter, assigning one meaning to the letter in regular type and another to the letter in italic type. In 

addition, a variant type form is often used, particularly at the lower grade levels, for the sole purpose of attracting the reader’s atten- 

tion. Such variant type forms must also not be represented in the transcription. 

§35. Boldface Type: 

a. When certain signs of operation or comparison are printed in boldface type, this Code employs the device of placing dots 

4-5-6 before the corresponding symbol. The specific signs to which this technique applies are listed in appropriate sections throughout 
the Code, and the transcriber must not use this technique with any other sign. When used in this way, dots 4-5-6 must not be regarded 

as the boldface type-form indicator but as an integral part of the symbol to which it belongs. This technique has been used only when 

the distinction between the regular and boldface forms of the same sign has mathematical significance. Dots 4-5-6 are also used as part 

of the technique for representing filled-in shapes (see §108). 

b. Boldface type, used in many texts to identify letters as vectors, must be preserved in the transcription. When both boldface 

type and arrows of uniform construction are used in conjunction to represent vectors, the arrows themselves must be omitted from the 

transcription unless the author calls special attention to them as a notational device, but a transcriber’s note must be included indicating 

their presence in the ink print copy. 

RULE VI—PUNCTUATION SIGNS AND SYMBOLS 

Punctuation Indicator 

Punctuation Marks 

Apostrophe ; 

Colon 
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Comma 

Literary , e: 

Mathematical , tt 
‘e 

Dash 

Short _— an 
ee oe 

Long — Plodpothoit 
ee 80 66 e@ 

Ellipsis u 
e e- ¢ 

Exclamation Point ! ee 
e: 

Hyphen - 2 
ee 

Period ee 
-@ 

Question Mark ? .. 
ee 

Quotation Marks : 
j 

Left inner ‘ thot 
e@ ee i 

Left outer “ ;.. 
oe 

Right inner , , 6 
ee @ 

Right outer ” le 
oe 

Semicolon ; ;: 
°- 

§86. Modes of Punctuation: Since numerals are represented by symbols in the lower part of the cell, and since these symbols also 
serve as punctuation marks, it is necessary to formulate rules concerning punctuation so that the meanings of such symbols are unam- 
biguous. This Code employs two modes of punctuation — mathematical and literary. 

§37. Use of the Punctuation Indicator: Subject to the provisions of §38, the punctuation indicator must be used before a punc- 
tuation mark and after any symbol of the type listed below. In all these circumstances, the mode of punctuation is considered to be 
mathematical. 

i. After any braille indicator. 
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(2) Velocity. to 8: fe 8: Sn 88 of ok 88 8: Me 8S 3S oe 
+ @@ ++ @- @- -+ ++ @: @O8 -@ -@ -@ -@ -@ 

(bar over “velocity”) 

ii. After any numeric symbol written as in the Nemeth Code. 

(1) 0. 3 ie [Ses 
ee e868 -@ -@ 

(2) “49” gS ee ce 8 cs 
ee 00 ee *@ @e@ 

iii, After a Roman numeral, 

(1) I, II, Il. te fl et trot gt ot Lt tr ott ot ot o® 58 oo 
-@ -@ -+ -@ *@ -@ ss +s 3 @ “@ +O se ee ae e 

iv. After a dash or ellipsis, when these occur in a mathematical context. When the nature of the context is in doubt, the 

punctuation indicator must be used. 

(1) 24=64+——_. 73 a. ee 0% 13 oe 5? Proll ti oll i$ eo. 
ee @:- -@ *@ @- ee @: oe ee e268 e808 026 -8 -@6 

(2) 1,3... . Ss: See . ay 
ee . e ee . e e e- e -®6 

vy. After any reference symbol. 

(1) note*. %3 Se os “oe 12 18 58 ee 
@ @: Oe se . ee -@ -@ 

vi. After the general omission symbol. 

@) 5x 38= 2 30: 18 8 be 9 ¢: se 8 oe 
ee -@ +: ee ‘@ @- ee -@ -e 

vii. After a “single letter.” 

(1) a, b,c Sli oe vo 87 3 ee 
“@ ++ «@ “@ se e -@ @ -@ 

viii. After a sequence of more than one letter in which each letter has a separate identity, provided that such a sequence is 
not an abbreviation. . 

(1) A ABC. e° 

ix. After ordinal, plural, or possessive endings which are joined to numerals, letters, or other mathematical expressions. 

(1) 1st, 2nd, 3rd, 4th. 
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(2) 

x. 

(1) 

xi, 

(1) 

xii, 

(1) 

xiii. 

Q) 

(2) 

(3) 

(1) 

(2) 

X’s, Y’s, and Z’s. 

oe ee @@ -@ +s eM oe - @@ -@ -@ ee wee Oe eH te 6@ ow oe 
Birr oe eH te @ oe "Oe e  +O Bo ee Se oe e- *@ +s -@ +-@ => @- -@ O@ 
*@ -@ 60 -© @ ©: -@ -@ ‘@® 06 -@ @- @- :-@ ee -@® -@ ©© -@© @ 6: -@ -@ 

After any word or abbreviation which is not on the base line, if the punctuation which follows is on the base line. 

1Bseven- 13 e. ce eo oe. fe 8 12 Oe 
@e@ -- ++ +-@ @ ++ @@ ++ @- -@ -@ 

After any modified expression. 

x. oo 8. 8 os 
ee -@ -@© -@ 

After the radical symbol. 

“/” ” means “square root.” 

oe oO OB ee ee -- ee -@ -' +@ ©@ @® -@@- @- @- @ -@ -e > 
eo -@ -@ -@ ss @ -@ @- @:- @:- O©@ +--+ -8@ -@ ee -0@ -@ 68 of -86 

- 00 @- -@ 8 @ +s @ @: ee @: © e8 8 -:- @> @- @: @- -@ 68 

After any symbol of shape or shape modification, operation, or comparison. 

“M+0 =A” o. 38 oe 7 82 8 ¢: 3° 68 38 le 
ee -@ -@ 68 -@ -@ @- *@ @: -@ o8 

The “+” is used for addition. 

oo 0 @ “@ *@ +e -e@ -@ e- -©@ o@ ee @ +s +@ +s OM «es 
«+ @ @- -+ -@ -@ ee: @: -° @- @: ee "> @6@ @® -@ -8@ @@ 
-@ @6 ee e@ -@ ee o @: ee @: -@ ee ee ee 2 cee 

Real numbers may be compared by “<”, “=”, or “>”, 

en ee @- e8 ©: 68 -0 ee e- cf + ++ 6 -@ 00 e- oe tte Be eM ee ee 
-* @€@ @: @- errant - @8 @- se oe Oe e- oe - +@ @- e- -@ ® -@-+ -@ -@ . 
*@ @- +: @- @- ee ®@-: -@ @- @- +--+ 08 eo: ee @- ©: -@ + @86 ee - @- -@ @@ -@ 

© 8  8@ Oe +S ee ee ee: @- ee eH te | tt ee 
@o es +e 8 @ -@ . -@ 06 @- ++ @+ -@ -@ 0@ 
ee ee @-. -@ 08 -® e- ee -8 -:+ -89 @8@ -@ 

After any symbol of grouping whether brailled or drawn in. 

(“8”). oS 0. [So 8 le os fe oe 
ee -6© 8 86 @0 -@ ©8 26 e -@ 

(LCD). Se -. 21 8: 88 88 68 58 ee 
. ee -@ -@ @: --: @ -@ -@ 
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xv. After any abbreviated function name or unabbreviated function name, provided that the latter occurs in a mathemat- 

ical context. 

(1) “sin” and “cos” are circular functions. 

xvi. After any of the miscellaneous symbols of Rule XXII. 

(1) 100%. 30: ce te 1% fe 13 oe 
ee ee ee ee -@ e 

xvii. After a comma, hyphen, or dash, provided that if these were removed and the space which they occupy were not pres- 
ent, one of the conditions i-xvi would apply. 

(1) 0,” ‘8 fe +: [8 fe 
ee eo -@ @ ee 

(2) (—“1”) oe ss) iS 0: 18 0: 18 fe os 
ee Ge G6 6 08 88 -- -6 68 08 

§38. Non-Use of the Punctuation Indicator: It must not be assumed that because a punctuation mark occurs that the punctua- 
tion indicator must be used. The punctuation indicator must not be used under any of the circumstances listed below. In all these cir- 
cumstances, the mode of punctuation is considered to be literary. 

i. At the beginning of a braille line or after a space. 

(1) “24 is a two-digit numeral.” 

  

se 6B te es :@ -@ e- '@ -@ ©. -+ 08 :@ @@8 -@ -@ ee @:- 08 08 @: o: :: 
@:- -@ @: @@ @-. ©: oe ee @0@ -@ -+ °-@ @- 860 8: C8 "@ ++ ++ @@ ++ 8 O68 °@ 
ee ee @- -@ o< @- oa @> +O @. OB -6 ee +e ee we @- eee: -@:+-@ -+@ 

(2) "49 ‘3 oe ce 
e ee -8@ @- 

ii, After any numeric symbol written as in English Braille. 

(1). Copyright 1970. 1h 88 88 ce Se 3%: 0° 88 68 ce 
. *@ -+ @ 6 @e@ -+ @: @O -- «ee we we ew 

(item on a title page) 

iii. After a dash or ellipsis, when these occur in a literary context. 

(1) The four fundamental operations are _—, ——-, and ——. 

“®@ ee 8: @- ee @- 68 068 8: +: -@ @- @: @- @0@ 68 -- 80 -@ *@ o- 
a ee: ee ee @ «+ +@ *-@ ++ +-@ @O@ + + @ *@ @: @@ -: -@ . -@ -e@ ee ee we we Be 
*“@ ee «+ © @ @- OO @- +s 68 6 @ Me te we e@- @ -@ -@ @ @: @e ose ee e€6 ee e868 :: 

ee oe 
se ee we te ws oe ne ee oe | e- oh ee ee ee OO 
ee ee @8@ 808 :- ee 60 068 8 -: ee ee e068 e808 ee -8@ 

(2) five and three are.... ge e385: % s° “3 8. fe fe $% loll oll ee 
+ 8+ @@ -- ee *@ @ «2 oe @ «6 e- @: @: -e 
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iv. 

()) 

(2) 

1) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

Vv. 

(1) 

vi. 

(1) 

(2) 

Rule VI---§38iv-vi 

After a word or abbreviation provided that the punctuation is at the same level as that word or abbreviation. 

e.8. 8e ee e800 
se eM ee ee 

p. 27. eo. oe 13 0: oe (8 0s 
eo -@ ee @ eo -@ -@ 

LCD. rrorr 3: oe °8 og 
-@ -@ @- a “@ 

mi./min. oe oe on 8 8 oe ae 88 te 
e- ‘e@ -8@ @ e- e- -o@ 

{Wed., Thurs., Fri.} 

*@ @ ee ee oe ee @: @: e oe -> @@ @- @c ar) 
+. @@ +--+ ©0 @- 80 @- ss 9@ +5 08 © ee @- “+ @ ee 6 ee -- ee 
-@ @@ -8@ -@ -@ -@ -: *@ -© 0@ @: @ @:-- -@ e- -®@ -@ @@ 

Axreg. potygon a: os -6 oe 0 88 oe os [oe ‘see es 
-@ ©: -@ @: -@ ®@ ©: 6 e ee -: @- 6 

2 quarts. 8: ssf: (3 es 0° oe 
ee @ e ee @ @:. @- -@ 

three”) $3 $b: TS da fe fe le ak 
ee -@ ee e os ee 00 

5-cent. 18 0: 1: 88 8! 08 0s 
ee @ ee :: e @: -®@ 

x-intercept. oe sg 08 88 ff fn 8° 08 oe 
-@ 680 00 @: @: es . e ee -® 

d-off. 3 e: ? 13 2) Se 8° ee 
@ +> @ @ ee e@ ee :: -@ 

rate < time. 8. %: oS fo 19% od ct OF 8s oe 
@- +e @e te +s +o @ e- “@ 

After any unabbreviated function name which occurs in a literary context. 

The principal trigonometric functions are “sine”, “tangent”, and “secant”. 

-@ ee @: -: 08 : ee @- @- -@ @- @ @@ @- 860 @: @8 @- ee: e@ ee 
eo: @- @©@ -@ -- @ @ ++ @ eo e068 6 ee -e@ -8 -® -@ 008 @¢0 @ oe 

e ee @> @- @ +s ++ @ e- e- . “« @ @- @® @ -+ @ e- ae 

ee ©: ee Se ee -e eo°@ se @ise Os ss oe ee ee ee :: ‘ ee 
i -@ @- e e e- @ -@ -@ -8@ @ e: e ®@ 80 @- of ee . 

ee @-: @ @: @- e ee @ @- ++ o8 ee @ es eee ee ee 

+. 5@ © 0 @- 08 -@ -- - 
@: @- -@ :: -@ 008 -@ 08 
OO Oe +s 4s e- 6 eo -@ 

Before a comma, hyphen, dash, or ellipsis. 

0, 1, 2 Set: ge. C: 3: 
eee *@ ee -- -@ ee ¢ 

1’s, 2’s, and 3’s. 

-e@ -@ *@ “@ “@ ce *@ ee -@ -@ *@ +-@ 

-@@ -@ e- :8 @ *“@ ++ @- e- -@ ee -@ e- -@ e@ 
ee *@@ @-: e ee @ *@ @- @: e ee ee -@ @ e- -@ -@ 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11)   
vii. 

tuation indicator. 

(1) 

(2) 

(1), (2), (8). See. es: Seo. os :: Se 00 ce 10 08 
ee -. #8 -e@ eo 8: 08 -6 ee -- 08 -68 -@ 

{pennies, nickels, ..., half-dollars} 

-@ @ ee -- ee ee e ee @0e0 @ e- @ e * ee e e @- @@ :- 
+ ©@ @- @- -@ @ -@@: @: “@ @ se +s 1 @ e eo; e- ee @- @+ =. 
*@ @@ @- -@ @ +s +s @e ite Oro ee ae Be ae @ e . e e e oe @» «+ @@ 

eee: @ e-: e@ -@ -@ -@ 
"@ © ©: @ :@ @ +: o@ 
7+ @: @ e- @ e- -@ 6@ 

Transcribed, 1970, by 

* -@ @ ©@+ 80 -@ @@ @: -@ @: @@ :: "@ @- -@ @@ -@ :: e@:- ¢6 
+: @©0@ @@ -- -@ @+ ++: @©@ @: @- @- O- ‘@ +> @ O88 00 @ e- -@ 
-@@- @- Oe Oe | ee ee me ee -- see ae -. @8 

(item on a title page) 

xy-coordinates. oo oe oe 8 on 88 in 8. ok fe eo” co 
ee e060 66 e- 6 e . e . © os @ -@ 

Exercises 30-40. 11 Me 88 8S 88 of ok fe 0? 8 ee -) oe fe [8 ee 
‘e+ 0 . e+: 6 ee -- 08 ee -6© 08 -6 -8 

1-, 2-, and 3-dimensional spaces. 

"Ore ee ae “Oe te ee ee “@ 1s +e Oo e ee -@ ee @ e- e®0e6¢@e ee e- @e-. 
eee) +@ @e te ee e- -@ @@ ' -@@ oe os + @ e- e e- -. °-@ @ ee 
ee -. 20 -6 ee ©: eo -8 oe ee -+ oe -: e- e@ -@e- e- e e- se ote *@ 

One-, two-, three-dimensional spaces. 

"@ °-@ @ es eee: @ e ee -@ 08 e@ e008 8 e 
“ee 6M OB +> @ ee e@ -@ -- @ -@ @@ -@ -@ -- +O @+ ++ Or ++ + @ e 

“@ ++ @:  @@8 «: ee: -@e- ee *@ @: +e 6s OM +e +s @s +e +e @ e 

eee 6 ee @- @ -: 
e oe: ‘oe ee 
e e- “. @ *@ 

65—76 :$ eee. -: :: 18 eee: 
eee: -8@ ©8 08 08 88 6 

Use only 0’s and 1’s—use the binary system. 

e ‘@ @- e eee ee e- @ -. e ee “@ ose @ -. e “+ @ ee- -e@ 
eo: -@ e -@ -@ -@ @ -+ @ e- . e- @-. oe ee ae + +@ e- 

@ @0@ @- -: e eo ¢@ ee se e@ e@@¢: @ ee ee -: e@ @: @ ee 0 @@ @- . ee 

e 7+ +@ OF °@ @@ -@© @- @@ :: 
e -e- 7) @- -@ ++ +@ ++ @@ 

ee: @ o@ @: @@ @: ++ @: :+@ 

Before any except the first punctuation mark in a sequence of punctuation marks which requires the use of the punc- 

Probability—“0”. ++ @@ @ e 
7+ @ @@-@ @: @- @: -@ -@ ++ ++ @ +-@ -@ -@: 
“e@@ @: @- «+ +e ++ + @+ +@ @8 O08 C0 O88 OC 80 -6© 08 -8 

0.” “Oe mB eee 
‘@ -@ -@ @@ :@ 
ee e¢ -@ -@ 6 

§39. Plural and Possessive Endings: The apostrophe-s combination may be joined to numerals, letters, and other mathematical 

expressions to form their plurals or possessives. Wher, in ink print, the apostrophe has been omitted, it likewise must be omitted in the 

transcription. The choice between the singular and plural form of a word is sometimes shown by enclosing an “s” within parentheses. 

(1) O's. 8 fe te i of f8 
eee “@@- eo -@ 
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(2) A’s, B’s, and C’s. 

a e- -e x) shee Oe Oe fw oe eos -e -@ -@ 
-e «+ 3@ e- “O +s @ +-@ os OS eo: e -@ e- -@ oe 
-@ @-: -@@ eo: e "@ -@ ++ +8 @+ O: e ee e e -@@ e- -@ e 

(3) 1s, 28, and 8s. 36 tL! Sel et 3° 8 ceo 3 ee 
eo -: @- e ee 8: @- e ee ee -+ @ e -@ 

(4) %s ro 788: 9% 88 8 tt et 
++ @@ -@ ++ -@ -@ -@ @- @: 

(the plural of x with a superscribed tilde) 

(5) x's oo en 3c: fe 
ee -@ -@ @: @- 

(the plural of x with a superscribed horizontal bar) 

(6) 4 land2 g* 4° ae $6: 3° $8: 
-@ -@ @- ee «; ee ee @- 

(7) & ABC and DEF s° 68 6° pM ori gir ee ge Sr Mer ge 
*@ @- @- "@ se e . e ee @ire e e 

(8) xs ee os 8 i: 
ee -- @ -8 ® @- 

(the plural of x squared) 

(9) es ee tn ot 8 i 8? 
+) ©@ ++ 6+@ @ @- 

(the plural of ¢ sub i) 

(10) The c,’s, co’s, ..., Cn’S. 

-@ @e = -@ ++ +m ee ee -- -@ ++ -@ ae ee ee -e *@ -@ + 
++ @- oe Oe +O ee Be ee os @ +B es we we oe e-e -e e -@ ee 
-@ oe i 2 ce ee] os @- -@ @- @: e e e- 6 e oe eoe- -@e@ eo -@ -@ 

(the plurals of c sub 1, c sub 2,..., ¢ sub n) 

(11) principle(s) So Se eo ft ot 8 8. eee os 
@- @: @- +s +s @ @ eee: 00 

§40. Colon: It must not be assumed that the colon must be followed by a space as is generally the case in English Braille. 

(1) 3:30 18 00 (8 00 58 00 -e 
ee -- -@ ++ @O@ -- 98 

(2) £:(x, y) 10 of 8 oe Se he: °3 os 
*@ ++ +@ ++ 8 8 -@ ee ee 

§41. Comma: 

a. When a comma is used as a mark of punctuation in a situation in which the mode of punctuation is mathematical, the comma 
is referred to as the mathematical comma. Otherwise, the literary comma must be used. 

(1) 1, 8, 5, and 7. Bes: ‘Sees tees ts 8? “Ose 
ee e@ e@ 60 e . e 3 oo 

ee -- -@ ee -- -@ ee -@ -@ ee ee @0@ -@ -@ 

(2) “x, y” ol ie 88 C: 70 738 38 ce 
ee -@ e@ e -@ @@ e@ e060 

(8) “3”, o. 8 ee cS le :: 
ee e@ *@ @@ :@ 
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(4) 4-, 5-, and 6-sided polygons. 

. ee eee . ee “O@ ee oe om ee ee ee @: @: 60 66 @ ee -@ :: 
-@@e@ +. -@ @ +e oe e- -@ @@ -- ©: @ -@ @- ®: -@@ -0@ @@8 -@® -@ @: se 
ee -@ ee -e eo -@ ee -@ ee ee @- 08 @- ++ ++ +6 @: @- @- 68 ++ @+ @- @: +6 

(no space after comma in ink print; in braille, space required after a comma used as a punctuation mark) 

(5) 4-sided, 5-sided, and 6-sided polygons. 
ad 

@- @- @:+ @8 ++ @+ O@ @ +@ 

(6) ie, o° es Se oe a: 
hee |G ee em ee 

(7) (xy) Se oe: “3 os 
ee @ °@ ee oe 

(8)  (-8,2) Se i) oe :: o. es 
ee ee :: -@ ee: 6 

(no space after comma in ink print; in braille, space required after a comma used as a punctuation mark) 

b. No space must be left after the comma which is used as a numeric symbol except for the purpose of achieving alignment. 

(1) 1,000,000 oe li ote le le ll le le le 
ee -- -@ @2@ 8@ e8@ -@ 08 68 @e 

(2) 947, 147, 592 
Millions Thousands Ones or Units 

oo er a a er or ras ee ne ke 
*@ :-6@ 00 @e -:: e- 0@ ee -:-: e- -:@ @- 
ee @- -9@ 8e -@ rs + 880 -@ *@ @: @- 

ee -:-@e@8@ @- -@ @- @@ -@ "> @@ @: -@ 0@ -@ @- e e oe: + @- 606 e@ -@ e 
4 @. e- @ -@ -@ @- + ©@ @@ @- @: @- @ -@©@e e@ 00 Cr ee 8 

ee: .: e e- e e e-: o@ -@© -@ @- @0@ @-: e e- @ e o- +@ 80 @- eo. @ 

  

§42. Dash (Long): The long dash must be preceded and followed by a space. However, no space may be left between the long 
dash and any of the items listed below, provided these items apply to the long dash. 

i, Symbols of punctuation other than the hyphen.   
ii. Braille indicators. 

iii, Symbols of grouping. 

iv. The symbols for decimal, dollars, cents, percent, pounds (sterling), and primes. 

(1) The opposite of —— is multiplication. 

*@ @®- e080 @e¢@: -@® -@ -@ @: e-: a ee we oe *@ -@ 
oe @ -@ @: @: -@ @- ©: 68 -@ ee rr + @ 
“ee o@ @- @: @ @ Bs ++ OS ee ee ee e088 08 08 e- 

ee @:- @ e e008 6 *@ 60 ee 
tone eo @- © @ @ -:: '@ 00 
e oe @ e e- @ vo of e ©: e   
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(2) 5-——=838 Sel Pholiorioit 9%: 8 ee 
ee -@ 68 ee eo 60 ee *@ @- ee -:: 

(the minus is not one of the listed items) 

(8) The opposite of addition is ——~. 

“+ @ -@ 6: @® eo e+ ee -@ ee “> @@ @ -@ -@ e e- ee ee ee te OD 
-@ 00 @- @: @ @ BO. +s Be «se ee se 8B es Ow Os s+ @ ee 08 00 ee -@ 

(4) — 2 moo eel el IS 29: el 8 ee 8 
16 = 3 "@ 0 of ee ee @: ++ -@ 0@ -@ @- ‘@ 6: @ oe 

(the opening fraction indicator applies to the dash; the fraction line is not one of the listed items) 

5 —, 4, 6, 8, —— Qi be ee ae we oe se ee sos .: : Thott tess 3 

6) ¢ 0 es EN BN OH eS 
(the opening and closing grouping symbols apply to their respective dashes) 

(6) $2 + §3 = $—_ oof as 1% 2% oo oe 9: m8 floliboriont 
+ @ © O88 ++ @ ce -®@ @- «: @ 00 60 80 60 

(the dollar sign applies to the dash) 

(7) 2¢ + 8¢ = ——¢ SelM tg ee ieee 

(the cent sign applies to the dash) 

  (8) 2%438% = % ol if le ie ce 18 le :@¢: loli oti ir i@ te 
ee @- --> @o@ 68 --: 7+ @@o -@ @- ee ©60 e8 ee :-: 6 

(the percent sign applies to the dash) 

(9) £24 £3 = £— eos gs 9 8 8: oe 198: eg: rboiioiiot 
thoes @: ee. ae -@ ©: ++ @ €6 @8 e@ ef 

(the pound (sterling) sign applies to the dash) 

(10) A 8-ounce and a 5-ounce weight can be replaced by a —— -ounce weight. 

+) @ "@ +: ++ @: C0 0 @- oo @- “@ +s ++ @ 68 00 @- -@ 6: -@ @- :@ oe te 
ae ee -@ @@ -: ©@ -@ +--+ -@ @ «es ‘@ @- -+-- @@ -@ «+ -@ ee -8@ @:- @- ee we e 

oe re ee -- @@ -© @: +s =. eo: ee -@ ©8 -@ @: «+ «se *O@ -+ +e + @ @ @-: 

@- @6- e868 ©: @- 60 e@ oe @ re -> @ @8 e@8 @- -@ @ -@¢@ “@ «es 
Ce -© @- @- ++ +: @- . oa eee wee “+ @@ -@ +>: -@ ee -@ 6 e ee ee 

oe © Or «ss oe Be ee -- ee e808 e8 es ee -8@ @ «ee “Oe +s -@ @ +o 

(il) 4% = —~ 1S ee 1% fe 9%: rg iboiioiion 
ee -@ -- o@ -@ @- "@ ++ ©8 660 68 606 

(the decimal point applies to the dash) 

(12) 12’ = ——" ‘Sele: 8% Plot rbotboiior: 
ee -- @ @- -@ @: ee 080 08 66 @:- @: 

(the double prime applies to the dash) 

§43. Ellipsis: 

a. Any dot or series of dots in print which represents an omitted term, entry, or line is an ellipsis. It must be represented in 
braille by a minimum of three dots. 

(1) 1,8,5,..., 16. ell ee ll Se LE LD Lb tl 1S ot et 18 ee 
ee -: :@ ee -: -@ ee -@ -6 o- 8 @- -@ ee -- -@ -@ e 
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(2) Mary, Sally, .... 72 0e 78 8G: 11M il Sg: oe 
e°e e eo -- ee *@ 66 e e es e 

(8) a, ar, ar’,..., re MLM Se 8M Se 8 ew: . o ee 
“@ ee e e- e - Ms ee we e e- @ e e@ -@ 

(4) Byr Arg wee Aan 

@o1 Paeo «.- Ban 

ant Ane aoe Bon 

Os Os Oe ee te @- se ae oe ae ae @- ++ +s @©@ ++ -@ +s -@ 
oe 68 @@ ++ @ @: 7+ @: @: we ee ae -* ©@ @+ -@ -@ «+ «+s @@ 

ee ee ae e e e e “oe e ve e ee 

e eo @e ae e ee ee e- -. @@ -- e e 

oe e e- @: ©: ve ee: eo -@ ee 
e ee e oe @: @- e e e os ee: @ ve eo ee 

e e- aa -@ ‘@ 
ee os os ee 

eo ee 6 e e e e e e e e e- @ e e e * e ® e e os eo eo 

e e: @ os @@ e > @O8 e ee ee -- e 
ee “@ e°@ ‘@ -@ @ ee -@ -@ -@ ee 

e@ ee -@ @ ‘@ @: @ s e e ee: 6 oe @ e@ 

b. The ellipsis is subject to the same spacing rules as the long dash. See §42. 

(I) x+y+.... eo 79 93? fii ott i$ 
ee e080 06 ef @- @: @: -@ +@ 

(the period applies to the ellipsis) 

(2) 1, 3, 5,..., 15. Bel! 8 ee :: or eto Phodb bio nt gc: 0! [8 oe 
@e -:. -@ @e@ -+ -@ ee :@ :@ @: @- © -@ eo -: -@ -@ -@ 

(the comma applies to the ellipsis) 

(3) Pe tee pS ooo. et 8 8 le et te se ig oe 8 8 8: 8 ie 8 
Qi ee ne em ve ee Cw ee te | UB CU e- e » ee ee + ©-@ @- 

(the base-line indicator applies to the ellipsis) 

(4) (...,-1,0, 1...) seb ii flog. i: tec: e.:.: Dloit it eg 
ee @- @ 8 -:@ ee «+ +-@ ee -@ s+ +@ @:- @- @- @@ 

(the opening and closing grouping symbols apply to their respective ellipses) 

(5) 12¢ + 14¢=...¢ oe et em 8 ns oe 1% 88 9%: Prorio ip re ee 
OO Oe 6s 6 ee OH 8s e@ te oe -@ @- @: @- @- se «- 

(the cent sign applies to the ellipsis) 

§44. Exclamation Point: The exclamation point is represented by the same sign of ink print as the factorial sign. The context is 

usually sufficiently clear in regard to this distinction so that the possibility of doubt in choosing the proper symbol is small. 

§45. Hyphen: The hyphen is represented by the same sign of ink print as the minus sign. Since the corresponding braille sym- 

bols also coincide, a minimum of decision-making in this regard is required of the transcriber. A space must be left between a hyphen 
and an adjacent dash. 
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RULE VII—REFERENCE SIGNS AND SYMBOLS 

General Reference Indicator :@ @e 
ee 
-e@ 

Asterisk * 1° 3 
+ @@ 

Dagger 

Single t 73 oe 
-e@ 

Double t $:3 33 
e@-e. |e 

Paragraph Mark 1 792: 3° 
ae «@ @- 

Section Mark 

Single § err gf 
+ -@ @- 

Double §§ err gk 8 rr gt 
oe 6@ @+ ++ «-@ @: 

Star + 3° 8° 
-@ @: 

§46. Reference Signs and Symbols: The reference signs of this section must be represented by the symbols listed above and Eng- 
lish Braille symbols must not be used. Some of these signs are also used as signs of operation and in that case the rules governing signs of 
operation apply (see Rule XIX). When it is certain that a symbol in the above list is to be used for reference purposes, the superscript 
position, if indicated in ink print, must be ignored in the transcription. 

When a reference sign occurs for which no provision exists in this Code, such as darts, pictures, etc., the transcriber must 
devise a suitable symbol with an explanatory transcriber’s note. Whether a reference symbol exists in this Code or has been devised by 
the transcriber, such symbols are subject to the rules for signs and symbols of reference. 

(1) A Cantor* setis... 

(the asterisk is a reference sign, and its superscript position must not be indicated) 

(2) fxg eo. 8 is 8s 
os ee OB ee 

(the asterisk is a sign of operation)   
§47. General Reference Indicator: When reference to a footnote is denoted by a numeral, usually in the superscript position, and 

no other reference sign is employed, the general reference indicator immediately followed by the numeral of the printed text must be 

used in the transcription and the numeral must not be represented as being in the superscript position. 

(1) Find the index! of the radical. 

(in ink print, a 1 appears in the superscript position after “index”; it refers to a footnote)   
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§48. Spacing with Symbols of Reference: 

a. When a reference sign which calls attention to or introduces a footnote is attached to a word or mathematical expression, the 

reference symbol must follow that word or expression with a space between. If such a reference sign is unattached its position relative 

to its surrounding material must be preserved, and a space must be left on either side of the reference symbol. However, if there is punc- 
tuation which applies to such a reference, no space should be left between the reference symbol and the punctuation mark which applies 

to it. 

(1) *Irrational numbers... 

(in ink print, the asterisk precedes “irrational” and is unspaced from it) 

(2) Irrational* numbers... 

(in ink print, the asterisk follows “irrational” and is unspaced from it) 

(8) * Irrational numbers... 

(in ink print, the asterisk precedes “irrational” and is spaced away from it) 

(4)... sets.* . 18 
* oe 

(in ink print, the asterisk follows the period but the period does not apply to the asterisk) 

(5)... sets*. boii on fe ese 19 38 38 oe 
e- @- @-: e- o> @ @ "> @@ -@ -@ 

(in ink print, the asterisk follows “sets” and is unspaced from it; the period applies to the asterisk) 

b. The symbols for the section mark, paragraph mark, general reference indicator, star, asterisk, and dagger, when the aster- 

isk or dagger does not call attention to or introduce a footnote, must be unspaced from the letter or numeral which applies to them. All 
reference symbols, whether or not they call attention to or introduce a footnote, must be spaced away from the words to which they 

apply. 

(1) 31, fla : ar par ar pee err gee: 

(2) A Cantor’ set is... 

(in ink print, a 1 appears in the superscript position after “Cantor”; it refers to a footnote) 

(8) *10. 386: ie Ses 
/- @@ 0 -: o@ -@ -@ 

(asterisk denotes a problem for extra study and is followed by the problem number) 

(4) 1%. 30: 19 8 38 oe 
ee -- ++ @o@ -@ -@ 

(asterisk denotes a problem for extra study and follows the problem number) 
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(5) 1 Sa ee hf 
eo --: -@ -e +. 0 

(asterisk denotes a problem for extra study and follows the period; the numeral 1 applies to the asterisk even though 
there is an intervening period) 

(6) * For extra credit. es 

(this is a footnote) 

c. The placement and indentation of footnotes are subject to the rules for footnotes in the “Code of Braille Textbook Formats 

and Techniques.” 

RULE ViI—ABBREVIATIONS 

§49. Abbreviations: 

a. Abbreviations must be regarded in a broad sense to include the following items: 

i. 

(1) 

(2) 

(8) 

(4) 

(5) 

(6) 

(7) 

(8) 

ii. 

(1) 

(2) 

(3) 

Universal! literary abbreviations of the type commonly listed in a dictionary. 

11 AM. ble 11 el ee °° ee 
e@ -- ee <@- e@ -@ @: e 

The year 1 A.D, 7: 4° *s°. fs 8 12 O. oge °s 
-@ ee ee e- ee "@ ++ +O e . 

1/x vs. T 36:38:90 s. 0° oe te os 
ee -- -@ @ ee eo 6- e 6 ee: 

viz, 8: 9% as 
ee - @@8 -@ 

Ph.D. o° 80 ee |: “8 ee 
@@. -- -@ “+ 6@ 

Oct., Nov., Dec. 12 e888 ce “3 °. 3: eee 
*@ @- ++ @ e ee: 6 ee -e e 

Mon., Tues., Wed. oe 88 8 tee os’. fa 0° coe 
<@ @:- @: @-: e e°e ee -: @ “@ 

110 W. 110th St. 1S ele! le :: 08 ee 1S 0: 8 le es 
ee -: + ee ‘oe - e oe ee @- 

Abbreviations of measurement. 

1 yd, 8 e: °s oS es 
eo --: ee -- -@ 

C. stands for Centigrade oe fe 7° $e 6° ss 1198 8 
e an | @- @e@ @- ee a 

980 g. 18 fee: fe) 88 ee 
ee 6 ee 0 1. e 
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(4) 1000 m :3 tote ee - ee 
e- -@ -@ -@ e 

eo - ee 80 08 ee 

(5) 1 light-yr So) Sh ef 8. ok Fe 8S Se 
ee --: e- -@ @- ee @ e@ @- 

(6) 25 sq. ft. i ee: o° oe ce 8° 0s eo 
oe e- -e ee. -e . Oe 

(7) 100 mp.h. 18 0: le fe oe oe 8° ce 80 ce 
ee -. 8 8 e -ee6 -@®-:-- -@ 

(8) 60 mi./br. See :o 6 f8 ot oe 38 2° Se se oe 
eee: ef @- ++ -@ -@ @ ++ @ -@ 

(9) 6 ft-lbs. ‘3 ee ° ee ec: ° :: ve oo 
eee _ 0 e® e6 6 “+ @ *e 

iii, Acronyms. 

(1) FORTRAN 7: $28 68 82°: %8 
e@ -@ 6¢ 6 e- ee; 

(2) ASCAP rioii @1 ge eee: ge 
=O Oe BS ee we we 

iv. Personal or geographic initials. 

(1) I saw Mr. M. and Mr. N. 

os 5@ “@e- -@ > @@ @- -: ++ @©@ «> ee -. @@ 6 ae ee 
.. @: ee. -:+ ee os ee @@ 08 ae ee @@ + ©) 6@ 00 e 
+@oce @- ++ +@ “@ @: @: -@ ee e ee *@ @- @ “@ e@°e e 

(2) G. B. Shaw 1 88 oe S: oe 7: 09 ©: 38 
“@ es 6 @ @e-:-- e “@ @e.- -@ 

(8) Washington, D.C. ti ee 82 88 8 os fe 8S oo: 11°83 oe 2: 8? fe 
‘ee *@ 00 ©: @- @: :: *@ oe +O ee rw 

v. Initials of agencies, organizations, etc. 

(1) RCA rior ge 08 8%: 
*@ -@ @e ee ee 

(2) B.V.D. 11 8) ee 5: 8) ee 5: 8S oe 
*@ «+ +-@ -@ C8 -@ -@ +: +@ 

(3) The B & O Railroad. 12 9! te 2 8! °° te ti 8 1t Se 8! 08 8: Se fe 8: 8S oe 
*@® ee ‘e@ -@- ee -@ -@ @- OO 6s ee @ e- + 6 @ 

vi. Special abbreviations confined to a particular field or even to a particular book. 

(1) led 2. 7° °S 
@e ee ee 

(means “least common denominator’) 

(2) L.U.B. 7: 8: oe 
ie 8: 8 © 00 se: Se 

(means “least upper bound”) 
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(8) SAS Droth @f % 6? 

(means “side-angle-side’’) 

(4) CIPA 128 8: rrr: gee: 
“@ ++ @ -@ -@ @ oe 

(means “Closure Property for Addition’’) 

vii. Abbreviations formed by the use of initial or principal letters of a word, phrase, or name. 

(1) Va. 123: 8 ee 
-@ ee -- -e 

(means ‘“Virginia”) 

(2) nstangles = 383 g% Sag 8 3 SBE tes? 
-e@e- ee -@ oe Oe +e Ge oe @ 

(“st.” means “straight’”) 

(8) PL/I ret 88 ol 8 hr ot 
oe -@ e: @- «-@ @- -@ «> 

(means “Program Language I’) 

(4) 1/0 te it ot 8 8 i 
-@ -@ ++» -@ @ -@ -@ @- 

(means “Input-Output”) 

(5) d-c te "Sil te 28 
-@ +--+ @@8 -@:. 

(means “direct current’) 

b. When a letter or sequence of letters does not represent a word or phrase, it must not be considered as an abbreviation and 
must be transcribed according to other rules of this Code. Abbreviated function names, as well as model numbers, serial numbers, etc. 

must also not be considered abbreviations and must be transcribed according to other rules of this Code. When there is doubt as to 
whether or not a construction is an abbreviation, it must be treated as if it were not an abbreviation. 

(1) Vitamin A. 82h okt oe e oS ee 
@ ee e- e- @ e e *@ -@ 

(2) Blood types are A, B, AB, and O. 

"> @ e e: @ oe 'e@@ eee e ee oe e + @- @- e- 
7+ @ e e e e e -@ @- ee e e -e@ @ +> @- oe e- 
*e e oe: @ e ee @- e e “@ e e @ -@ «. e @-: @c: e 

ee e- -@ 

e: e -®@ -@ 66 
ee es @e-.§6;:@ e 

(8) sinx woe *s Of 
@- +s @ ee 

(4) Serial no. GE96F12. 

. *@ ©0@ -@© ©: @- eee: -:: oe OO 4 Be we te oe ee OM te te “@ oe 
+ @* @@ @- +: @: -@ -8@ @0 ++ @©@ -- +@ -@ -@ @@ -: ©: -@© @- @ -@ @@ 

“@ @ +@ ++ +: @: ®@- e- -@ Ot eM te ot Be Se eB et oe ee | *@ -@ 
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Capitalization with Abbreviations: In an abbreviation, whenever letters are capitalized in ink print, a single letter must be 
preceded by the single capitalization indicator, and a sequence of more than one letter must be preceded by the double capitalization indi- 
cator. 

§51. 

(1) P.M. 11 oo oe 5: 88 oe 
-© @- -@ -@ @- -@ 

(2) EST 12 oir %% 6% 08 
*@ -@ +--+ @- @- 

(means “Eastern Standard Time”) 

English-Letter Indicator with Abbreviations: 

When a period follows an abbreviation, there are four possibilities to consider: 

i. The period applies to the abbreviation but does not end a sentence. 

ii. The period ends a sentence but does not apply to the abbreviation. 

iii, The period both applies to the abbreviation and ends a sentence. 

iv. It is doubtful whether the period applies to the abbreviation. 

In the case of ii, the English-letter indicator must be used or must not be used as if the period were not present. In case iv, 
the period should be considered as applying to the abbreviation and the appropriate rule must then be applied. 

The use or non-use of the English-letter indicator with abbreviations does not depend upon the braille symbols with which the 
abbreviation may happen to be in contact, such as grouping symbols, braille indicators, fraction lines, the hyphen, or the slash. 

b. The English-letter indicator must be used before an abbreviation which consists of one letter or of a combination of letters 
corresponding to a short-form word provided the abbreviation is not followed by a period which applies to it. 

(1) 10g+10g=20¢ 

(no periods apply to these abbreviations) 

(2) We know 32°F = 0°C. 

“. 5 @ @ + @ *@ +e 8s em Owe @ es +) @@ -@e- “@ -- -@ -@ @ oe ee -- 
“. @@ -@ *@ ce -@ @@ @- -@® +s «- “@ -+ @: se ee *@ -@ -@ +. -@  @@ 
"@ -@ -- oe @ @e@ -. @- ++ -@ -@ “@ -@ «es -@ @- ee ee -- -@ e -@ @c- -@ 

(the period ends a sentence and does not apply to the abbreviation) 

(3) 1 light-yr ‘Se: 8 et 8 oe. fe 8 oe 
ee -:- @: ++ -@ @ @@ -@ 08 @: 

(no period applies to “yr” whose letters correspond to a short-form word) 

(4) lat. 30°20’ N 8: 8. 8 ee) 8 oe co 8 8 8! lew fe 3 
@- «+ @ +o @e@ -: @@ :; @ -@ ++ @ 60 © e ee 

(no period applies to the “N’’) 
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(5) C1 = 1000 ce 3° oe os: 8 8 Bel le te te ON 
709 -@ @ @- *o @: ee -+ 08 ef ee 

(no period applies to the “‘1’’) 

(6) (m) eo 0 °° os 
ee -0 @: of 

(the presence of the parentheses has no effect upon the decision that the English-letter indicator must be used) 

(7) Chm? = 100 em? Sooo ST kel ele NBS 
-@ -@ -@ @: «++ @ “@ @- ee -- 8 e@ ae @e ee @& 

(no period applies to the “m”; the presence of the superscript indicator has no effect upon the decision that the 
English-letter indicator must be used) 

(8) m cm 3 te 88 18 88 88 1g 18 81 Og ee oe 8 98 ee cg 
em mm *@ -@ @- @: +: © @80 -- -© -@ -- @- ©: @: @ ee 

(no period applies to the ‘‘m”; the presence of the fraction indicator and fraction line has no effect upon the decision 
that the English-letter indicator must be used) 

(9) I/O means “Input/Output.” 

oe 6 @ Oe em ee te w@, eo -- 08 -@ +s ++ +-@ ©@ @©@ @ -@ -@ -@ >: @+ 8+ -@ O@ @- -@® =: >. 
“@ +) @- -@ ++ -@ +. -@ +) @: -@ @- @: +--+ @ -@ @- ++ @@ -@ ++ ++ -@ ++ @O@ @ +. 08 @ -@ 
°“@ +-@ ++ $8 @- -@ -@ @- @- ++ @: @- ee -@ -- @- ©: @©8@ @- §-@ @- +@ @ 8@ @: @: 060 @: -@ 2@ 

(no period applies to either abbreviation; the presence of the slash has no effect upon the decision that the English- 
letter indicator must be used) 

e. The English-letter indicator must not be used. before an abbreviation which consists of one letter or ofa combination of let- 
ters corresponding to a short-form word provided the abbreviation is followed by a period which applies to it. The English-letter indi- 
cator must also not be used before an abbreviation whose letters do not correspond to a short-form word. In this case, whether a period 

applies to the abbreviation or not has no effect on the rule for the non-use of the English-letter indicator. 

(1) 100° C. = 212° F, 

@ce ‘@ -@ @- os. @@ +s ee “@ -- -e@ @@-: ee 
"@ @ -@ -@ -@ +s «=. en 1 eee ‘@e:e e @ vee ry ee 
ee -> @0 @8 -: -9 -@ “@ es +O *@ o- ee @- e ve e -® e e 

(the periods apply to the abbreviations) 

(2) Does 1 km. = 1000 m.? 

+ @©@ @- @- -@ “@ ee e:- @e -: -@ @- ey @@ -s «. 
o. +-@ -@ -@ @ -2 @- re Tt) wee -@e- -@ -@ -@ + 60 @- 
Ot Be ts Ow ee -: eo: @- -@ -@ @- ee -: 68 60 e8@ @e- -8 6@ 

(the period applies to the “m’’) 

(8) 1 light-yr. a oo 8. 08 .. 88 Ce oe 
ee -- @- -+ -@ @ 60 @@ ©: -@ 

(the period applies to “yr” whose letters correspond to a short-form word) 

(4) (m.) oo °° ee es 
eo e@- -@ e806 

(the presence of the parentheses has no effect upon the decision that the English-letter indicator must not be used) 

5 . ee e+: -@ @ +. +e 

8 SeFes 8 sd 
(the periods apply to the abbreviations; the presence of the fraction indicators and fraction line has no effect upon the 
decision that the English-letter indicator must not be used) 
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(6) 1 km = 1000 m ‘8: e: 0 09: 30: le le ce 73 °° 
eo -- e- @: -@ @: ee -- 66 68 ee i] 

(the abbreviation “km” does not correspond to a short-form word) 

(7) 100 cm? = ? m? ‘30: fe ce 8 88 oe So: ol 88 oe iS 
ee -- 8 68 76 @ +O +e we -@ ©: ee @- -@ +s @ 

(the periods apply to the abbreviations) 

§52. Punctuation with Abbreviations: Abbreviations must be punctuated in the literary mode, provided that the punctuation is at 

the same level as that abbreviation. (See §§37 and 38.) 

(1) ie, eo” oe “se cee: 
ae eB re eH ee 

(2) (eg., ---) Se °o ee ss ce 0: DDoll lt es 
ee +s -@ ++ +B ee @- @ @- ee 

(3) 9 ft? 18 le 8° es oe (ee. 
ee @- oe @e +@ - @- 

(4) 3 gal., 2 qt., 1 pt. 

“Oe ee @ Qe re ae “@ ee -@ -: ee -e@ ee -e 
-@ 08 ee -: @: 68 @-: -@ @- . ©@ e808 £0 @- ‘@ @ + ©8@ #0 
ee: te ee |e em ee eee. @- @ -@-- oe @: @- e 

(5) Ares. potygon oo os eee ees ee )|6e ee es. 8 88 88 
*@ o- . e- oe ee -“@ -o @ e e- ee e- ee: 

(6) 3 gal, 2 qt, 1 pt. 

oe ee ee @- @: -: “@ oe ee e er. ee e 
°9 ee @e@ -: O- Oo -@ @- ee e008 8 e- e@- 26 ee 

ee: tne Drone eee: °-@ oe -- e-e@ e 

(7) (a= a.) So °: oe 7 ee oe a8 
ee... -e ‘@ @- ++ +@ @@ 

(abbreviated form for angle = angle) 

(8) Turn to Chap. IV, (p. 27). 

+ °@ @ @+ e286 + ee @ @: @@8 -- ae ee oO we oe e@- ee -- oS ee | @«--. 
++ @@ +> @@ -@ OO ss ss +s @ OO sees Oe Or ee eo 8: 08 '@ @: 008 68 -@ ee 
-@ © @060 @- @: @- *O@ -O@ ++ So wo “@ -@ +--+ @©8 -@ ee 6- -@ ee @ ee 00 -0© -@ 

(9) Refer to Vol. I, pp. 30-35. 

-+ @: @ 680 6@ see Be Se Se ee oe ee ae @iae ee ee .: “@ ee ae *@ - 

"+ @@ -@ @- @@ ee «+ @: -@ ©: 68 sO ee Se ce e- @- 60 -@ 60 +: @@8 @ *@ 60 ‘@@- +e ts @ e: -@ e8 8: @: e-e e e- @: -@ ee ee ee -:: -@ -@ -@ 

(10) 60 mph = 88 ft./sec. 

*@ : ee ee 6: *@ @- “OB rtioee ee -® -+ -@ -@ @ @- oe . 
-@ eo - *. @ @8 see *@ @: @: @®- 00 «8 -@ -: @ -° ee 
ee 6: 60 @- @ ve *@ @: ee 60 of o- -@ -@ @: @ ee -@ 

§53. Contractions in Abbreviations: No contractions may be used in an abbreviation which is in direct contact with any of the 
items in §55a. The abbreviation “in.” or “in” usually meaning “inches” must never be contracted. The “‘st” contraction may only be used 

for abbreviating “street” or “saint”. It must not be used for any other abbreviation, such as “st.” for ‘‘straight”. 

(1) 16 in. 
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(2) 15-in Sel el ii 8? 88 
eo +> -@ 08 ++ @- 

(3) 28 min, ‘3 8: ee oo 8 oe 
ee 8. -: e e- -@ 

(4) nst. Z's oS) ef eS ce Sk 8 et 
“@ @: @.- @: -: *@ -@ ee @- 

(5) Read Chap. V. 7: See: °3 729: 9: 8% oe to 11 8 5S ee 
"OO ee ae “@ -@ ++ @ +@ -@ e oe “@ 

(6) {Ariz., Ark., Conn.} 18 Se 5: 3S of 8s oe 8: 1218 %! eee: oo os ee :* os 
‘@ @@ -@ @ +. 08 -@ +: *@ @- @ -O es @ ++ @ +@ -© ee 

(7) {Wed., Thurs., Fri.} 18 Se 5: a8 8° ce ec: 12 93%: Se 8? ce oe: 1: 3f oe of ce 5° os 
‘@ of -@ -8@ -8 -@ :: -e@ -@ 08 © e ‘eee “@ +> @- +> »-@ +8 OO 

(8) x-min. 19 28 1. 88 le ce 
@ 80 e0@ 6 e . 

(9) 6 min./360 sec. 3 ee ee :e ee 3 ° ee e060 :e e °° °e oo 
eee eo. 6: 6 -e0@e ee e oe -e 

(10) 1 hr. °8 e: Se 00 00° oe -e OT le 00 ce 
60 min. ‘@ ee +s @- +@ ©: @ we o- © -6 0 

(11) 6 min/360 sec is ee s eo $3 $ ee ee : ° fet 

(12) _Lbr re a 
60 min @; . e eo ee e e ee 

(18) Spert. eum tr ot rn Oe 8: Se od oe te ok 8 8 ergs sees ss le: 
(period at the subscript level) 

(14)  statvolt-cm/statamp-oersted 

°®@ @ -@ @ @: @- -@ -+ @© 060 -@ -@ -8© -© @- -@ @- O80 08 -+ © @- 8+ +6 08 
se ++ @@ @> -@ @O- @@8 -- -- ++ +O ++ @ O88 ++ O8@ -+ +> @ ++ -@ +8 O@ -> @: 
@- ++ @- 08 ©: @ @- O88 ++ @- -@ ©: @- OF ++ @- ++ @ 8+ O8 @: ++ @: @ -@ 

§54. Spacing with Abbreviations: 

a. In transcribing abbreviations, the English Braille techniques of transposition (writing an abbreviation in front of its num- 

ber) and condensation (using braille abbreviations shorter than their ink print counterparts) must not be employed. 

(1) Turn to Chap. IV, (p. 27). 

++ ©@ @ @ ee se os @ @ @@ oe ee ew Os ee e- ee -- OO ee ee 6m te ee 
++ @@ ++ @@ -: @@ «- +s +s @ O80 ee ee 8: oe '@ @+ @80 66 -@ o8 
-@ @ @8 @- @: @- -@ +@ ++ @: -@ *@ -@ ++ @68 -@ oe @: -@ ee @:- @68@ 08 -@ -@ 

(2) Refer to Voi. II, pp. 30-35. 

b. No space should be left between an abbreviation and its period, if present, and a slash line or any symbol of grouping, 

indicator, punctuation, or fraction line which applies to the abbreviation. A space must also not be left between two compo-   
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nents of an abbreviation when no space appears in ink print. A space must be left on either side of an abbreviation in all other situa- 

tions. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(18) 

(14) 

(15) 

(16) 

  

60 mph = 88 ft/sec 

"@ te ose ee 08 @- ‘@ @- se ee -@ 
-@ @@ -@ -. @ ee ary -e@ - @ e- 6 
ee 8: 60 @. @ +e *@ @- ee e808 e8 + @ 

(yd)? =9yd Bo, S 8 OS HE: °: 
ee -- eo -- oe e- e 

v60 ft 18 00 -e o° os ee 
@- ©: ef +) @ +e 

thr. "Se eo 08 00 |° oe ce oo le oe 
60 min. -@ +2 @- -@ @- @ ee eo @e -@ 

Axreg. polygon Oo. 0s 10 ce (0 98 00 oc es. os 
-@ @- oe ee ow ee ee ee 

60 mp.h. ‘8 eee «= 8 ce 8° oe ce oe 
eee ee @- -@ @ +O +s +B 

42 ft. bm. Bese: 82 eS ee 8: oe oF oe 
ee -@ @- eo -@ -e@ @: -@ 

8 ft. = 1 yd. See SS ee 36 
ee.:- e: -e a  ) oe 

Q, = U; — pe. 33 0° ee 
@ @- *@ e 06 ee 

6 yds — 2 ft 3 oe *3 8 ee i$ 6: 3° 
ee @-; @e@ «+ @ ee ee @- . 

A rectangle h ft long by k ft high. 

e - @ @0 °@© @ ee 00 @: 6 e ee -: 
ee -@ ++ oe e ee . e @ ee e- 6 

e 2 oe . e os @ 

e -ee oe 
ee 8: 6 ee 
ee . e6Uc:;€e 

4yd2 ft1lin See 3 °s 38 8° es 
ee -@ ee --: ee 8 s. @ 

N 85° W : ee e -. -@ :@ 6 wees 

e ie e ee ee %. ° eo -@ 73 ‘e 

(2x — 3y) mi. soe. 8 tl ce fk oe | Of 8” oe 
ee ©: @0@ 60 +: 80 08 @- ++ -@ 

© -@ @: ee 
@ > -@ ae 

e Oe se ae 

@ ee ce -e 
“eo -@ *@ : e 
oe e- ee -- e 

-@ 
-@ 
ee 

eo 0: ee 
ee -@ -e 
ae eo: eo. 

eo ce :: 
-@ -@ e0 
ee oe °@ 

ee > Me oe 
©: e@ -@ ee 
@- -@ +. -@ 

-@ 
eo 
eo 

e eee e: ee “+ @ oe -@ 
e oe: -@ ee e- -e@ “° e- ee 

. eo *o ae ae ee “eo @ . e- 

‘e :@ oe 
‘ee e- -@ 
ee ee e- 

-° 
oe 
-@ 

(the closing parenthesis does not apply to the abbreviation; the abbreviation must be preceded by a space) 

$ br 

(the closing fraction indicator does not apply to the abbreviation; 

25 Sq. Ft. 

the abbreviation must be preceded by a space) 
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RULE IX—CONTRACTIONS AND SHORT-FORM WORDS 

§55. Non-Use of Contractions and Short-Form Words: 

a. Contractions and short-form words must not be used in a word, part of a word, or abbreviation when it is in direct contact 

with any item listed below. They must also not be used before or after the space which immediately precedes or follows a sign of compari- 
son. In the case where transition to another braille line has been made, contractions must not be used if they could not have been used 
without the transition. In the case of an expression containing a hyphen or dash, only that portion between the hyphen or dash and the 
item with which direct contact is made is subject, to this rule. 

i. Any braille indicator other than capitalization indicators or the italic sign of English Braille. 

  

(1) B,even :3 e: ee -e o °° :. *. -} 
ee -- ee ee -:e 

<7 (2) 4-ampere Seo 3: 138 8: 82 88 fe Se Me 
ee -@ @@ -@ -: @ e- e-: 

(8) velocity ro 8: Pe 8: Fe 8 of os 88 8: 2 
oo ee -. @ €08 -@ -@ 

(4) prod soot 8s 

(in ink print, a picture of a church) 

(5) ge ee +9 90 9, 09 0, ae 
“O ++ +@ -@ @- @ +> 3 @ 

(6) inch-pound? tg 7227 oh me 8: 8 88 8: 
e- +@ 8 @: @- 68 @- e- 

) distance _ yaye CPCB AT GT ER TE TE tt ts 

ii, Any numeric symbol written as in the Nemeth Code. 

a )| (1) cos [2 Are csc (~- 

iii. The genera] omission symbol. 

(1) ten ? four = six es °- 

iv. Asingle letter. 

(1) aare sin x + barc tany 

eo @- © oe °@ -@ 66 eo -8 @ e- + 08 
oe +e OB: ee @-.; we ee > @@ 

- @s ee @- +. @ ee ee os * 

oo 
ee 
-e 

' 

e @e@ :-@ eee: -8 ee e ‘@@ 
soos 8S 8 ee ee e 

e e e ++ @8 ee e-: 

‘ 

Se ts OM +s 6s 1@i ee ee He we Cw Cw 
ee -.: -@ * 5@ ++ @- O- +8 68 oe 
ee ee e°e eo: @ e > ©0@ @@ -- 08 

@ @- °@ @ se 
oe ee oe 

ee: e- ee 

-@ @- 08 ee 
ee... . 
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. y. Any sequence of more than one letter in which each letter has a separate identity. 

(1) xy sine z oo ee oe gt 8°, °, 

vi. Any modifier symbol. 

(1) heat . ss e. ©. ©: -6 ee 
=“ eo cece cee ce ers se es 

vii. The radical symbol. 

(1) v four 13 8° ceo: te oe 
@ ++ @©- e808 @ -@ 

viii. Any operation symbol. 

(1) nine — seven = two ek 8 te tl on fe 8. 88 8 9%: 
e e- ee @-: ee + @ eo 

(2) ergs/cm’ fo ee ceo 8 8 8 88 CS oe 
a2 @: ++ @- -@ @ +s @ oe 

(3) 60 min./hour 18 ee -0 oo leg oe (8 so Be oe °: ee 
eee: 60 @- @ -@® -@@ os @ ee @ 

(4) | statvolt-em/statamp-oersted 

"@ @- -@ @+ @: @- +-@ ++ 88 O@ e -@ e@ -8 6 ee ee e0 ' @ e 
+ 6s @@ @- -@ @ O@ -s «+ ee 6 +) @+ @@ «+ @ fee |e te ie 
@. +--+ @ ee - @- @+ @@ +> @+ -@ @: @: @- +5 @- ++ @+ @+ O68 @: 

© dice 4 PRP HI RT GRE I 
time 

(6) seven + three of 80 8. 86 88 1 ok Se Se Me Me 
e- -.+ @@ ®@- eee: :- oe 

(7) people who travel by bus/people who travel by car 

ee @: @-: *@ @- © @- @ @ e ee ee: 8: -@ 
e- ‘o -@ ee @e@ -: 8 +6 6 e -@ @ ++ @ 

oe: ‘@ @ e- ee :: @ ee -* @€@ 6 

*@ -@ @@ ©: @: 00 © e ee °@ e e @®- @- @ te 
*@® -> @ ‘@ -@ @:- @ e -@ e ee oe eo. -@@ ‘eo 
“@e- ¢ +“ @ @: @ -@ 6 ° ee - @ ee 

ix. Any comparison symbol, even though there is a space between it and the word, part word, or abbreviation. 

(1) lL hour = 60 minutes Se $. 7. °°: Se 12% ‘3 ee Je 
ee -- “+ @+ @6 @- "® ©: ee @- 66 

(2) Let 3x = the larger number 

@- @- -@ "@ +> @o@ oe @- ee: @ e @ e060 08 
1 @ +@ e *@®@ @@ :: ene ee ee e e @ ee oe e 
*@ @ «+: @ ee -: ee -@ @- @e se oe @- @ «ee e- 

(3) seven +- three = ten 

*@ @- @: @- 08 -@ -@© @ @: @ @: *@ @- *@ @- 06 
@: -@ @+ -@ -@ ++ ©@ @@ 908 -@ -@ nd ee :-@ -@ 
@ ++ CH +s @- O88 Os ++ Se +e ce -@ @: @ ++ @: 
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(4) Copy and replace (J by = or >& to make a true sentence. 

(5) It is a fundamental principle that =’s added to =’s are =. 

+ 0 -@ -@ e- eee: e8 c@ ©: -- @8: @ eee. ee -© 08 @- © -@@- e e 
see e--@- oe o +e 6B ++ -@ @@ +--+ @ ee e-.-.@ e:-e e ee ee - ee 
"® 60 on - + 8 @- ee: e ©- @ o- -- e: © @r ve ee wo 

‘ee -e e @- +: e@ -@@ ee @-s +e e e- ee. -e 
hee +@ ° ee @- ee -e e@:-e ee -e ++ +-@ @@ 
‘@@ -@@- @ -@ -@ ee e eee oe ee. e   b. Contractions must not be used in abbreviated function names in any context. In addition, contractions must not be used in 

unabbreviated function names which appear in a mathematical context. In particular, the word “arc” must not be contracted when imme- 

diately preceded or followed by mathematical symbols, whether spaced or unspaced. 

(1) sin x ow et 8 ee 
@- ++ @ ee 

(2) cosh x oe no? Se ee 
e- @ oe ee 

(8) sine x + sine y of oe 8 fe oo 7% oe 48 98 8 °3 
e e-. ee 660 @ e ee 

4) cos (arc Tanx+Z) 8 8, ge ee gee: gg eg tee eg ese eas cet “ +3 maeel BE & oS eB ole 
(5) 2 aresin x 7901 0 Be of ge ge 88 ee 

ee @- e + @: ee 

(6) Arc Sine x 720: ge oe tro? 0? 8S Me se 
“@ ++ @e ae -@ Oe. +s @ ce ee 

(7) Arc ACB is a major arc. 

“+ @ @ ee +2 @e ++ O88 +> OF '@ -@ a ee e- -8 ©: @- ‘@ @e@ -:-: 
> os @@ ts ee ee eee he we eo @: ee se se OO @ ee -@ ->+ @@ 
e e- e e e a e . e °@ 

ce. The contractions for to, into, and by must not be used before any of the items listed below. When the contraction for into 

may not be used, the contraction for “in” may nevertheless be used in “into” unless otherwise prohibited. 

i. Before any of the items in a above. 

(1) From a to z. 7: ge 6? ese te fe 38 oe 
‘ee ‘@oee oe -@ ee e 

(contraction not used according to a(i)) 

1 1 2 From = to =, ++ @@ ee -> -@ ++ -@ -@ @: ee -- e e-e . 

(2) a” 3 oT SN SS he he Ss ab bes 
(contraction not used according to a(i)) 
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(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

Decompose (3 ABCD into & ABC and DBC. 

> @@ @: 60 ©@ 06 66 @ -@ @: eo @: 7) @ @- + @@ ++ @@ 
or 58 -@ ++ -@ ++ @- +o @ -@ eo: 6 ye eee Ge oe we we Ow 
"Ore te ee Be Os Ss + BS «se -@ @- "Oe 8H ee eM te em ee 

“+ +-@ @ ee -e@ -@ + @- ++ @ ++ OO ee + @@ +: @: ++ O@ -@ ce 
-@ @8 -@ 6: ee @: eee we Be ee ae e- oe 6] ee Ge «ee oe ow OB 
e- @: @: -@ @- @: “Oe 6M ee | ive ee “H+ se 6B ee 1@ ee Owe Oe 

(contraction not used according to a(i)) 

From a tow. 7: ge 29%: es °e 1° 68 33 oe 
"@ es “@ «se e@: @- *-@ -@ -@ -@ 

(contraction not used according to a(i)) 

From—10tol0. 12 $f ts Sal lg eS fe Sot fe iB oe 
“Ove ee e8 -- o8 e@- @- ee -- 0@ -@ -6 

(contraction not used according to a(ii)) 

22 & 3 is equal to ? x 11 

"@ te ee +e @® @e te -@ -@ @: @@ @- @- @: oe @- OO -@ + =e oe 
*@ @> @- ++ «+ C@ e- @- *@ @@ -+ -+s @: ee -@ @@ -- «s+ @ @: 
C0 @- @- ++ «@ ce es @s «* @: @@ -+ @- @- @- @O@ = s+ «Boe ae 

(contraction not used according to a(iii)) 

the imaginary part denoted by i = (0, 1) 

-@ -@ e@8 @: oe :- @ e¢@ ee ee @- @@ @- e@ ee 
e-: @ «+ +s @@ -@ -@ -@ eo @ -@ -@® -@ ee 
oe oo @s +e «se @ @ C8 e . @- ©. 6 e 

e- ee -@ -@ @- er ae a | 
@- -@ e- se oe ee -@ :- @> 66 
s+ @@ oe “@ oO: ee eo -@ + @0 

(contraction not used according to a(iv)) 

AB is parallel to CD 

a ‘@ -e oe -0© @- ©: ©: e- @: -@e- ++ @@8 +> of 
ee ee ee |e ee: @- e@ -@ + @ @® -@ e@- ee -e6 ae ee we 0 @ 
"O41 6M oe + @: @: @- ++ @: @ .+ @- e e -@ e 

(contraction not used according to a(v)) 

Divide by V3 . 123 08 85 8 8 eS! 888 oe 88 IS oe 
“Ot os BO ee ee ae =. @@ @- «+ ©-@ -@ -@ 

(contraction not used according to a(vii)) 

From — 10 to +10. 88 Ll 8 el te ok Ce le 8 oe 
“Ose ee e8@ :- o8 e- @- eo ++ @@ -@ -@ 

(contraction not used according to a(viii)) 

If =’s are divided by —’s, the results are =. 

e ee ‘9 @ -@ ‘@ ee ee eo. ee ee e ee e.°@ “@ @ ise -@ 
e e- oe -e e- e e “e@@ - @ e: -@ e ee eo: 

e . oe -@ 6 e- e oe ee -o ee ee¢ *@@ e "@ ee 

@- @- -@@: @ -@ -@ @:- @: @: “@ @ -@-. 
ee -@ @: +: @ 68 e@- ++ @@ -®@ os rs 6@ Of 
@- +» @- @@ ©: @ e- oe Be te "@ @- -@ -@ 

(contraction not used according to a(ix)) 
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ii. Before any abbreviation which consists of one letter or a combination of letters corresponding to a short-form word. 

(1) Turn to p. 27. 11 eso: Oe 2S es ce ee ‘2 0: ee :8 ce 
"@ © 808 © @- e- @: e- -® ee 8 08 +8 -@ 

(2) Convert mm to m. 7 oe 3: 32 68 ee ee ose te °° be 
“@ ++ @0©@ -@ @- e e eo. oO @e@:.-. 

(8) Convert days to yrs. ‘1 ee 8: 08 00 te "3 0° es "eo oS Se 0° ce 
-@ ++ @@ -@e- sos OF e: @- eee: @: -e 

fii. Before any Roman numeral. 

(1) Chapters I to VII. 7:0: @: 8° 68 38 6° te lie? os eo Trott $: 28 6f 8 oe 
“@ -@ ++ @ @ +o @ "@ -@ e- @: @- “@ -@ @@ -+ «s+ +@ +@   

iv. Before a dash or ellipsis. 

  (1) 20 added to equals 30 

-e oe @. +. -@ @- @- 68 @: @- @ e @-- 
-@@ -e ee @ ee -@ se ee eee -@ @@ +> ++ @ @: -@ ee -e@ 
ee @ ee -@ e @: @: eo @e@¢ @0@ 60 os @: @@ ++ @+ @: eo +--+ 68 

vy. Before any reference symbol. 

(1) §25 to §27. ort of 18 els: es ce ort of 18 a: ce 53 cc 
s+ -@ @- 06 @: -@ @- @: os ©@ ©: @8 © ee e 

vi. Before a “single letter”. 

(1) the imaginary part denoted by i = (0, 1) ! 

-@ -@ @8@ ©: @@ -: -@ O@ “+ @@ ee @: 68 68: -8@ 68 
e: @- +s «+s @@ -@ -@ -@ -8 @: “@ -@ -@ -@ O68 @: 
oe se @ +e +s @ @- OO -+ @- se ee © @- @ +e 

e- ee -@ -@ @- Qo ss oe +. @ 
e- -e e- on ore ee -@e@ -: e: e6 
7+ @@ o- -@ @- ee ee -e 7+» @8 

vii. Before a sequence of more than one letter in which each letter has a separate identity. 

(1) AB is paralie] to CD 

  
viii. Before any word, part word, or abbreviation in situations in which contractions are not permitted according to any of 

the other rules of this section. 

(1) people who go by car + people who go by train 
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(2) the number of people who travel by car + the number of people who go by train 

(“by” cannot be contracted before “car” because the ar contraction in “car” cannot be used) 

(8) The area is divided into in?. 

ix. Before any modified expression. 

(1) The change from x to y. 

“@ @: @- 60 68 @- ee ee @-: "@ @-: ee @:- -@ :: 
ao . + ++ ©-@ 08 -@ e- os «®@ . -@ -@ -@ 
-@ e@ Oe Be ee ne we ee -@ e e- ee -@ -@ -@ 

x. Before any abbreviated function name or unabbreviated function name, provided that the latter occurs in a mathematical 

context, 

(1) y is proportional to log x. 

+ eo -o -@ eee: 6 eee: @ ee 6 e -@ @- e: e868 ee 

*@ -@ @: @- @- @2@ -@e@ -8@@6 e .:@ e ee -@e e -@ oe oo e@ ee 
-@ 60 os @ ee: @- @ e- @ e e@ @- e @- @-: @ ss ee e 

xi. Before any grouping symbol. 

(1) From (1) to (5). 11 Oo See: os) ee ee 8. oe -8 Oe 
a ee - @@ @ @- ee -8 68 -8 -@ 

xii. Before any of the miscellaneous symbols of Rule XXII. 

(1) Change to %. 1292 92 99 88 fe lee Ce 12 le 58 oe 
“@ +O 6s Be ee we @- @: -. @@ -@ -@ 

(2) Change the money into $10 bills. 

" @: @- 60 @6@ @- °@ ee >: @: 60 o* +@ @- e e of e *@ @- @ e . 
se se 8s 68 OO -O e- ne ee | -@ ee -@ e e ‘@ e @- @: @ e- ee 

BO +O +s Se ee ae ee @: -* @ e@8 e:- @: @o- e ee -_ eo @ eo -@ 

d. The st and th contractions must not be used for ordinal endings when these are attached to numerals, letters, or other math- 

ematical expressions. If an ordinal ending is composed of only one letter, follow the ink print. 

(1) Ast, 2nd, 3rd, 4th. 

-@ e -e e eo ee -- e ee @-+ -@ @- -@ -: 
‘@ @: 0: 00 -@ -@-- © ee ee -e @ 00 co be -@ 08 
ry e- 8 -e eo oe: -: +e oe ° ee -e 8 e -e 

(2) ith, jth, kth, ..., (n-1)th. 

e -ee- +: ‘ee eo -e@ ©: ee e -e e:: 
© ©: 08 ee © 08 ce ve e -+ 0@ ee ee -e ®: 60 08 00 -© ce 
e eo ee -e e- ° ee: @- ° @:. ©: @: -e eee: ce eee. e -e 
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(8) 2nth 13 0: °S os se 
ee@ @: @- @: . 

(4) 1st and 2d. oe et ek 3° 30. 88 3S oe 
‘ ee -- @: @ ee ee @- ++ -@ -@ 

e. The one-cell whole word alphabet contractions for but, can, ..., you, as and the one-cell lower-sign whole-word contrac- 
tions for be, enough, were, his, in, was, whether capitalized, italicized, or neither, must not be used when these words are in direct con- 
tact with any grouping symbol. The contractions, whole-word or part-word, for and, for, of, the, with, whether capitalized, italicized, or 
neither, must also not be used when in direct contact with any grouping symbol. If any punctuation intervenes between a grouping sym- 
bol and any contraction of the types mentioned above, the rule still applies. When this rule precludes the use of a contraction in one part 
of a word, no part of the word may be contracted. 

(1) (and, in addition) $.°: 3 9S o: Le ©: fe 0° fe 88 os 
e we |e te ae e- oe 6B ice e@e- ee 

(2) (that is) S$. of fe: 8 eo 0° of 
OO @ ++ oe @ . e 66 

(3) (not-p) So 98 fe ok |: le 88 8 

(4) The x (in the example above) represents an integer. 

  
-@ ee e eo e@ e @- 660 @ ee 06 @ e e:. @ eo: -@ 
e- e ee 6 -@ e a) eo: @ e “+ @ eo ee 

o ee e ee ee e- ee "+s @8 e e- 6 oe - 60 ee 

® 00 @- @ -@ +--+ +8 -@ o- ee ++ +©@ @: @@ @@ :- 
ee -@© ©: @0@ -@ ©: @: O88 @- se -@ 68 -@ 80 80 86 

-+ @ . e ee eo: e: @. @: +s «es -@ -@ 

(5) (of course) se 8 fe 8! fe Se Seo eo os 
e *@ @: «+: ~+ +@ @: @ ++ O@ 

(6) (Formally a polynomial) 

@> ++ @@ @- @- 660 ©: @ e- ee e- ee @- @- 66 0268 @- 08 -@ ©: @ *@ 
-@@ +> @: -@ @@ +s ©: @ e- -@ oe ® -@@- -@ -@ -@ ++ @ ++ @ eo 
e@ -@© +: @- @:- @- e @- 00 oe @- @- @+ O08 @: @- @: ++ ++ @: 68 

(7) (officially withdrawn) se fe 37 oe ot Ot? 2: 8: 8: 88 os 73 oe 8: od 8S 8 
CO BO be re ce ee ee e- @- e@ ee --. @ e ee 

(8) (“Can you find the answer?”) 

@> -@ ++ ++ 28 @> @O@ ee ee -- 0@ *@ @- @@8@ -@ -@ @@8@ +--+ ++ -@ 
@@ OO: ee ee ee tw -@ e: -e -@ e- ++ +@ @: 0 00 @- -@ 00 
ee -@ @@ -@ -: ++ @: ee ae De oe ee "+ @+ @+ +-@ -@ @©0@ 60 @@ 

(9) (“in addition, x 4 0”) 

ee: -@® -+ -.@ oe @ ++ «-@ +s C@ «es ee *@ -@@: , “@ se -@ 
ee -@@- ee: -@ «> @@ @- -@ -@ 6: oe we ae oe -e9 @e e@ e@ 
eo -@ 68 :: @ se eH he OH MH ce oe ee; -@ @- oe 08 © 08 #0 

(10) (“Of course not!”) se se. 5: fe 88 88 Se Se we fe | 8S fn ok oe co os 
ee @ @@ -@ @: +: 2 ee Oy @- @- @: @: 68 66 

(11) (Give the command) fe... cee 8. fe e eo eo, oe fee: oe 8 8s 
ee -@ -- +: 68 :- ee oe @- @. @- «> @ +s 6@ 

_ £. Contractions must not be used when they are likely to be mistaken for mathematical expressions. 

(1) Use the f to find the volume. 

* @: -@ @: *@ @- @- -@ ++ @@ +: @@ :@ @: @- @- @- 88 @- 
: * +@ eee -@ e- eee -0@ -6 e: . 
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(2) Can C = 100? 11 oe O: eg ree 0%: 30: fe fe 8 8: 
“@ ae oe @o; *@ ve -@ @- ee .: ee 606 *@ ee 

(8) a=b, butb ~c. °: 0%: 3 $3: °%: of :. ee 8: 0° Se ee 
ae -@ @: e eo @- oe e ee: e 

(4) We see that c = d. 72 08 % eo” %e “es os ce °. ee ee 128: 8 8 ee 
“@ -@ . e «oe @e «se : e- -0@ @- eee “ee 

(5) Let this be an angle in standard position. 

++ @ e e -@ e ee :@ e ee e ee 00 @ e @ 66 @ ee 
++ @ e ee + @@ 60 8 eo: e *@ *@ 60 6 e e e- e 
‘@@ e ‘ee e- e e- e e e e ee @ 

ee @: @ :-@ +: e 
eo: -e@e e- -@® e 66 
e e- @o +) *@ @ e 

(“this” is spelled out because in immediately surrounding text in ink print the Greek letter “theta” (@) also appeared) 

§56. Use of Contractions and Short-Form Words: Subject to the conditions of §55, the use of contractions and short-form words 

of English Braille must be used. 

(1) 1 light-year 3 3: 08 8: 08 f: 88 88 8 
oe @- +. ee ee 08 e 

(2) not-p “3: ie 8° 
@: ee -8© @: 

(8) x-intercept ro 2S 55 le 68 88 8% [88 8 
-@ e@ 08 ©: @: -@ +. © @ 

(4) unary, binary, ..., m-ary. °. 98 8 8S of: Ss: 36 (8 °8 eo: Dioll tie! 79 8 rs 18 8 oe 
ee @: @- e@ -:: +2 @- @- @@8 +> @- @: o- -@ @- 80 @: e808 -@ 

(5) 4-off sale se. 8 6 8: 8 ge of 8: 3: % 
“@ ++ @+ @- @©@ @8 O8 -- e- e of 

(6) 9-inch ote ll ie % 
oe @- 668 @: -@ 

(7) hydrogen-3 se °s “8s ee ce ese... le ee 
«+ @@ -+ @- @- . ee ee -- 

(8) 360°-interval ‘gee cn ce ce 8 le fl le epee. fl 8. 
ee +. @+ @@ -+ +-@ -@ ++ O08 © @: -@ @@ ++ @- 

(9) ?-ounce Se .. Se fe 78% 
ee e8 -8@ @: . . 

(the omission symbol replaces a question mark in ink print) 

(10) (ft.-pound) ces os ee te! 8 ee 
ee -: @- -@© @©@ @- -@ - > o8 

(11) inch-pound? ro M2 rr 3h Se 8 8 8 ke: 
ee: -@ e080 @: @ ee @- se e- 

(12) 60 min./hour Sco te 88 ln oe 18 18 Se fe 8: Se 
ee @ ee e- @ -@ e°@ eo e6e8 

(18) (rate) x (time) = (distance) 

@- @ @- -@@ -+-@ -@ @- @ «+» -@ -@ -@ @-: @- +--+ -@ -@ @ -®@ 
ee @@ -: @8@ -@ @@ -> +: 08 -@ 86 08 oe se ee e808 @@ +: -@ o@8 

  

 



70 Rules IX-X—§56-§57 
  

(14) energy = mass x (speed of light)? 

@- @@ @: ©: 68 8 *@ @- ee 6: -6@ -@© -@ @ @ +8 08 @:- 68 e- e *e@@ -@ e e 
"@ -@ -© 00 6e -8 thoes Te tt @ @ +s +s 68 O Oe @: ee @: ©: © 08 00 0 © 
oe Oe ++ @ +s Of *@ @: @- ++ @+ @ ++ -@ 68 @ e e ee e oe @@- 08 e 

(15) (people who travel by car)/(100 children) 

e@- e868 ©: ©: 0@ ©: @ e e- -@ @- @+ @- @: @: +: @@ -@ e@ -@ e@3@e oe @- 6 e 
eee '@ -@© ©: @: e e :@ ee ee@ -: @- -@ @- -@ +s -@ O88 e ee @ . “@ ae 
eee 8° @- @- & @e- @- @- ++ 88 + + @- ee -- @ 60 e e ee ee se “@ 6 eo 

(16) {Mary, Sally, Jean} °* 3. oe see Oo 8 ose. so os 
e ee ee e ee e°o “@ oe @er e *@ ee 

(17) {Wed., Thurs.} 12 86. 8 88 ase So: Se ee oe 22 08 
-@ ee e -@ e -:e e@ -@e6e8@- @ *@ e@ ee 

(18) The hypothesis about ab is untenable. 

-@ @- 00 008 © -@ -@ -6@ :@ eo e@ eo- e- e e e ee e e “Ose 

+ @ ee -@ @- -6@ @: @+ @ oO: _* @ ers @ e ® eee eo -@ ee 
“@ ee "+ @©8 @- @- @@ @- +: @- Ors se e eee 68 e ee -@ 

(19) The abbreviation for “sine” is “sin.” 

e e ee: @ e e ee ee @ -: @ e@ :-@ e eee -@ ° 
os @ e ee e . e e e -@ e e e eo e e e "@ -@ 66 -@ 
-@ 06 e @- ee @ @- ee ee 6 @- ee eo; eee @- -+@ @ ee : 

(20) Turntop.92 «2 88 So 88 Ste ee Blast Bee 
‘@® ® 0660 8 ®- e e e "oe ee 6 e -o@ 

RULE X—OMISSIONS 
General Omission Symbol ee . 

§57. Omissions: A large number of signs are employed in ink print to denote omitted mathematical or literary material. When a 
question mark, either by itself or in combination with hyphens or dashes, or a blank space is employed in ink print to denote omission, the i 

general omission symbol must be used in the transcription. The number of general omission symbols to be used must be the same as the 
omission signs in ink print. When a dash is used to denote omission in ink print, the long dash must be used in the transcription. If an | 
omission sign is used in ink print for which this Code provides no representation, this sign may be represented by drawing it in, or the : 
transcriber may devise a braille symbol to represent it. In all other cases, the omission symbol which is used must correspond to the 
sign which appears in ink print. All of these rules apply unless work is spatially arranged for computation, in which case see §58.   

Q) (D9 =27 Bah sb See TS 8 les 
ee @e@ @@ -: :: “@ @- eee: o0 

(question mark occurs in ink print) 

(2) 92in. = ? ft. ? in, Stee: 0? °S oe 12 9: 33 $° oS co $3 0° °S os 
ee @: @: os @: 6@ -e@ o- ee o. @ -@ ee s. @- +e 

(question mark occurs in ink print) 

(3) 7X 2214 ‘See 8 8 6: 888 ew: oe 
ee e606 ae “@ ©: ee oe ee -@ 

(question mark occurs in ink print) 

(4) 7+ ?%?=10 se 1 ee 09: ‘Se: le 
ee ee o8 “eo: ee -- e@ 

(question mark occurs in ink print) 

(5) 7-2 =65 ‘See :. oe 8 8S 8 
“— ee ee eo ee ‘@e- ee -e 

(a dash occurs beneath a question mark in ink print) 
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(6) 9—5=-?- Sg tre: oie 8g 
ee @- 008 :@ “@ @- ee 

(a question mark is preceded and followed by a hyphen in ink print) 

(7) (6, )+( ,15) = (7, 18) 

eee ee -6© -@ @- of :- ss ee @ ‘ee: . se ee 
eee: :: ee 00 -: 68 @o :: @- @: 06 nore ee ee -: e- o@ e6 
eo -0 -@ ee @0@ e6 08 68 -e@ “+ +@ 06 ‘@@- ee ec -8 ss +s @O 

(blank spaces occur in ink print) 

(8) 5X 25= i yereeneer tary we 88 
ee -@ -- -09 @ oe -@ @- ee 

(a blank space occurs in ink print) 

(9) five x —— = fifteen 

@e -@ @: @: -@ @: a a "@ @- ee -@© 60 -@ 6 e- 00 
@: @: @: -@ ee ts sete ee see @®- @® @- ee -e -e -@ 

. ee oe aoe 6 ee ee e080 60 -@ @: ae oe oe oe. 8 ee eo: 

(a dash occurs in ink print) 

(10) 2, 4, 6,..., 10. 

oo re +O ee ae se ne we oe 7B ee oe eBiee 
-@ @ «es -@ eo -:- *@ ee -:: ee ee we we -@ @: -@ -@ ee 
eo 8: -@ ee -e -@ ee eo: -@ e- @: @ -@ ee -- e606 e@ -@ 

(an ellipsis occurs in ink print) 

(11) The quick brown fox... . 

(an ellipsis occurs in ink print) 

(2) O+F0=5 sf oe 12 8° 8? 8°: ‘Se. 
*@ -@ @@ -@ +> -@ @- ee -@ 

(a square and circle occur in ink print) 

(18) 5 xX 7 ~ 35 18 0. 8 8 oe on, *e 3 eee. 

(an extended tilde occurs in ink print) 

§58. Omissions in Work Arranged Spatially for Computation: In work arranged spatially for computation, only the general omis- 
sion symbol] may be vsed in braille regardless of how the omission is denoted in ink print. In addition, the number of general omission 

symbols to be used must be the same as the number of omission signs which occur in ink print. 

(1) 40 oo -e 
+70 “© 6@ 

229 cee ee 
++ @@ -@ 
ee ee 68   

(question marks are shown in ink print) 

 



72 

(2) 

(3) 

(4) 

  
  

642 

(dots are shown in ink print) 

Rule X—§58 

ee ee e- 
22? e: 8°. 

453 + @@ 80 ee 
+ @©6@ 60 ee 
ee e868 68 66 

oo $5 68 38 a8 ae 
oe 0: ee 
*@ -@ + 

(question marks are shown in ink print) 

800 oe fe fe 
+500 +: ©@ 00 

? @ ee ee ee 
“) @- -@ -@ 
ee -@ 08 oe 

a5 65 98 88 8 ae 
ee 
ee 
ee 

_ (a question mark is shown in ink print) 

651 eoele 
xX 252 e- -@ 

ood @ 8: . 
ooe5 tf ole 82% 8 

ooed 

rr RTE 
ee es ee -. 
ee e088 e808 @: 
ee oo ee @- 

ee 66 ee oe 

ee 08 e868 @- 
ee 66 06 -¢e 

ee e0@ ee .«- 
ee ee 08 @- 
ee 00 ef @. 

$8 $5 68 8 a8 ae a8 as 
ee 60 68 e8 ef6 
ee e808 66 80 08 6 
e@ 08 88 00 68 @
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(5) 144 ©: 00 ee 
6 ) 864 core ce 

=: so es es ee ee 
°° ve Me te ee oe 

ee ee -8 ©: @@ 68 
@- @- ©@ @: -@ 

ee 
ee 
oe 

(dots are shown in ink print) 

§59. Spacing with Omissions: The general omission symbol should be spaced in the same manner as the material which it re- 

places. Other omission symbols must be spaced in accordance with the rules governing the spacing of those symbols. 

RULE XJ—CANCELLATION 

Cancellation Indicators 

Opening -@ 

Closing ee 

§60. Cancellation Indicators: The cancellation indicators must be used to show the extent of a mathematical expression which has 

been canceled in ink print. A spatial arrangement must be used when cancellation is represented in braille. Whenever a fraction or any 
of its parts is canceled, a spatial arrangement must be used for that fraction. Items which are individually canceled in ink print must be 

represented as individually canceled in the transcription. 
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(1) 1 

y ao oo se 
“@ eo -@ 

"3 os ce oo oe (8 
-e see ee es OD 

"@ 88 e08 e060 

*. oe oS 08 
- @@e 

ot 

OK 1 we 
DB ~ 5 e ee ee 

5 e- @- ee 
@ -@ -@ 

OS ce 0c oe ce Js 9 ¢: Se: 8 8 38 
@ive et ee «+ OO -@ @- “@ -> @: -@ 08 

m3 93 3 
i er 
-@ eo 
ee -@ 

(3) eT _ 1 

et¥t(y +z) ~ yz 

-@ @: @8 -@© 08 -6 
@: @@ ++ «+ -@ 
*@ @0 of 60 ef 90 

  

CY ey -@ @- ee -. -@ @@ -@@: -@ 
*@ 80 08 GeO 60 66 80 80 068 06 68 08 80 -@ ore *@ @- +s +B es +O +O 
oO re we ee ee ee te le ee le lt ee OD -@ @- “@ => @: 68 6@ o8 08 

(4) 8 9 9 12 
BELL 86 a? 3° e: 8: 

—3693 
_ -@ ‘. ee ae ‘. ee ed : ee .: ee 5809 Seahawk ons 

oe ee eo “ee ee 
ee oe e- e: 

@6 00 08 00 GO C8 08 OF SO CO OO 80 00 60 Ce Oe 

-e oe ee e- 

6) a of S253 60 25 38 
KEz -@ 0@ -@ -8© 06 -@ 

SO ce 00 cs ce os os co -e 
Ore ee oe we we ee we OO 
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RULE XII—FRACTIONS 

  

Fracton Indicators 

Simple 

Opening °$ 
-e 

Closing ‘3 
ee 

Complex 

Opening 1: 8 
-@ -@ 

Closing i8 
e@ e@ 

Hypercomplex 

Opening 22or1 ag 
*@ -e@ -@ 

Closing 4 
e oe ee 

Fractional Part of a Mixed Number 

Opening $s 

Closing 3 cs 
-e@ 00 

Fraction Lines 

Used with Simple-Fraction Indicators 

Diagonal line or slash / 73 :° 
*@ @- 

Horizontal — :e 
°. 

Used with the Fractional Part of a Mixed Number 

Diagonal line or slash / 7$:° 
~@ @- 

Horizontal — :@ 
°. 

Used with Complex-Fraction Indicators 

Diagonal line or slash / ri orgse 
“@ -@ @- 

Horizontal] —. 7: +e 
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Used with Hypercomplex-Fraction Indicators 

Horizontal — poor re 

Used with a Spatial Arrangement 

Horizontal (varying in length) —— ee 00 co 00 ee 

§61, Simple Fractions: For the purposes of this Code, a simple fraction is one whose numerator and denominator contain no 

fractions except possibly at the superscript or subscript level. 

862. Use of Simple-Fraction Indicators: 

a. Simple-fraction indicators must be used, except in the case of mixed numbers, to enclose a simple fraction whose numerator 

and denominator are separated by a horizontal fraction Jine in ink print. 

  

qd 1 °3 e. cas oe 33 
3 3°: ve 

(2) xt eo -@ ee e:: -@ 

oo 9 18 8 8: 8 es 

(8) a+b eee: © ©: -© of -@ 

c 3 ott ee 82 et li ed 

(4) x? oe og as 8 8 18 ce 8 8: C8 
2 -@ @@ -- -@ ++ @- @8 O88 -+ Oo @ ee 

(3) mte= SME Pee GH ketenes ests 
b. Simple-fraction indicators must be used to enclose a simple fraction whose numerator and denominator are separated by a 

diagonal line in ink print, when the expressions on either side of the diagonal line appear at different levels relative to it, or in different 

type size than is normal for the purpose for which these expressions are used. 

(1) a+b pel 8 gg ee ce eg Tea Se BS TS hak 
(in ink print, the numerator is written near the top of the diagonal line and the denominator is written near the 

bottom) 

(2) 8x/y *@ ++ ©80 08@ -@© -8 08 -6 
-@ ee -@ -: -@® -: -@ -@ 
ee -+ -@ 68 -@© ©: 28 0@ 

(in ink print the 8, x, and y are at the same level, but the x and y are in smaller type than the 3) 

§63. Non-Use of Simple-Fraction Indicators: 

a. Simple-fraction indicators must not be used to enclose the fractional part of a mixed number, 

(1) 43 ‘Sos (8 Soe 85: 358 
ee -@ -@ -@ ++ @- 6@ @ 00 

(2) 28/4 x $0: 18 8 oe 13 8 oe 8 8 OP 
ee @- -@ -@ --: eo: -@ -0 66 60 

b. Simple-fraction indicators must not be used to enclose a simple fraction whose numerator and denominator are separated by 

a diagonal line in ink print when the expressions on either side of the diagonal line appear at the same level relative to it, or are of the 
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same type size as the surrounding mathematical text. Sometimes the expressions on either side of the diagonal line are not the terms of a 

fraction at all. Even when they are, the transcriber cannot always be certain of where the fraction begins or ends. Accordingly, it is 

better to avoid the use of indicators altogether in these cases and permit the braille reader to make a judgment based on the same infor- 
mation that is available to the sighted reader. 

Q) 1/3 Se: ce i? ee 
eo. ee. 

(in ink print, 1 and 3 are at the same level) 

(2) xi/2 8 8 ol 8 8 
@@ ++ «+ -@ @ @: 

(in ink print, 1 and 2 are at the same level; although the 1 and 2 are in smaller type, they are of normal size for print- 

ing superscripts) 

(3) x3/2 oF ig 8 as 8 et 8 ie 18 8 es: 
ee -> -@ ++ © @+ @@ +: -@ @- @- 

(in ink print, the x and 2 are at the same level and are of normal size for printing base-line signs) 

(4) x1/2/7 eo te: 8 8 8: fe 18 5? be 
OO «6 +s 1 @ e. @. ++ »-@ @ ee 

(in ink print, 1 and 2 are at the same level and x and 7 are at the same level; each pair of signs is of normal size for 

printing at its respective level) 

(5) a+b/e+d Or 2 gr 1g re ee 28 8g 
«+ @@ +--+ -@ @- ++ @@ <-> 

(in ink print, all letters are of normal size and at the same level on either side of a diagonal line) 

(6) (a+ b)/(c + d) so. 8 ol es ie 8 ce f° 8 os 
ee -- 8 +: 00 -@ ©: 8 -: o8 +: c@ 

(in ink print, all letters are of normal size and at the same level on either side of a diagonal line) 

(7) VY(a) 72 9? 13 59 Se 88 68 
“@ «+--+ ©+@ @- O08 @- 68 

(the expressions on either side of the diagonal line are not the terms of a fraction) 

(8) 1/81/70 Se: 13 9 cee: 18 38 oe Jo 
@e@ -- -@ @: «++ ++ -@ @- O8 O8 

(the expression represents a date) 

§64. Mixed Numbers: For the purposes of this Code, a mixed number is an expression which begins with a numeral and is fol- 
lowed, usually in smaller type, by a simple fraction whose numerator and denominator are both numerals. The fraction line of this sim- 

ple fraction may be either horizontal or diagonal in ink print. The mixed-number indicators must be used to enclose the fractional part of 
a mixed number. An expression is not a mixed number if it contains any letter, even though such an expression is of the same form as a 

mixed number in evary other respect. 

(1) 43 13 ce is “8 eo oe ce 
ee -@ -@ -@ ++ @- O@ @ ee 

(2) 43/8 19 oe (8 "8 co cs fo. ce ce 
ee e @ -@ :-:. ee: 66 e@ e868 

3 ee e@ -- -@:: 

BE oe 3 OP os Se 8 
(this is not a mixed number; fraction in smaller type than the x) 

(4) xavs ee ee -- -@ -@-: -@ 

oo 13 °F 18 or Se a8 
(this is not a mixed number; fraction in smaller type than the x) 
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(5) 8 1/y ‘8 oo Sse: fa 58 28 38 
eo: -@ -+ -@ @- 08 ef 

(this is not a mixed number; fraction in smaller type than the 3) 

. 

§65. Complex Fractions: For the purposes of this Code, a complex fraction is one whose numerator, denominator, or both, con- 
tains at least one simple fraction. A fraction is not a complex fraction if the only simple fractions it contains are at the superscript or 

subscript level. 

§66. Use of Complex-Fraction Indicators: Complex-fraction indicators must be used to enclose a complex fraction. 

1 3 + @@ ©@ +) -@ 6+ 1B te tm ee ee ow 

OF ob E Sas Br re 8 
5 

2 1/2 + @@ +) -@ *@ s+ ++ +-@ es +@ OB +s -@ -@ -e ) 

OMe OBS GSG USE Be Seba g 
23 

3 2/3 +. @@ +> ee oe eM ee e-e soe -e@ 

OSE SES bee bee tah 
4 5 +) @@ «+ «+ «-@ ++ -@ 08 ee: e-e -@ 

oe to eo foo: 88 18 18 88 8: Se (Sos fe os 
43 

(5) 3/4 12 3 oe [3S io 0s if 6 ° 
5 ‘ee -@ e@@:. +8 ee: s ® 06 

(6) 1 3 "+ @©@ @©@ -+ -@ ++ -@ ++ «@ es 06 oo e -@ 

3/4 ro TREO SS ce Bor Se or ok ok ce ak 

§67. Hypercomplex Fractions: For the purposes of this Code, a hypercomplex fraction is one whose numerator, denominator, or 
both, contain at least one complex fraction. A fraction is not a hypercomplex fraction if the only complex fractions it contains are at the 
superscript or subscript level. 

(1) 

a
 

~»
 

“I
on

 
fa
te
| 

(this is not a hypercomplex fraction) 

§68. Use of Hypercomplex-Fraction Indicators: 

a. Hypercomplex-fraction indicators must be used to enclose a hypercomplex fraction. The use of a linear arrangement within 
a spatial arrangement is preferable to an arrangement which is entirely linear or entirely spatial. 

(1) 1 +) @€@ -- e@ ee -@ ce @ -@ ++ +@ @ee -- -@.:. e -3e a) 
1- -) +@ @- oe -@8@ ++ @@ -@ -@ ++ «++ @ @ -@© ee -: @: e -e -e 

4 °@ -@ +: eo -8@ @- -@ -@ 0@ -@ @ :-; @ -@ -+ @- -@ -@ 60 -@ 68 

12 yO -e@ 
5 *@ €0 O88 O86 60 68 88 66 66 60 O68 606 88 80 O86 80 08 80 08 80 68 Ge OC -e@ 

=z e Oe ee ee ee ee ee ee eee ee ee eo ee 

*@ +: 
*@ @: 
ee -@ 

(preferred method of transcribing a hypercomplex fraction) 
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2) @_x) < (2x) —2x £ (1—x) 
  

  

  

  

(i—x)° 
2x \? 

1+ (73) 
+ @@ @- -- ++ @@ -@ @©8 @@ -@© 860 860 -© @: ++ 00 -@ 

“+ -@ 08 ® ++ oe. @@ -@ -@ -- -@ ++ -@ ©8 @- -+ @8 
"@ -@ @@ -- @@ 68 @8 -@ -: @- ++ @8@ 680 68 ©: 80 68 

*@ -- @©8 008 e868 -@ 60 60 -@ @: ee - 
 ) 6@ @- e+ Oe BH ee CH ee ee @ =. @8 
ee e808 @- @0 -@ e ee ee ee ee @e@ 06 

ee eo -@ e 7o 
ee @ ++ @@ e°@ e 70 

e° ee ee 68 06 e oe ee 

SO ee ee ee e 

*@ 66 6@ 60 06 60 08 68 0880 88 008 680 C8 66 86 682 028 O88 :: :: 
e Oe ee ee ee ee ee te ee ee le lee OS Oe OO 

‘@ +s +-@ @ @8 +> O08 -@ +--+ ++ ©@8 -@ -@ -@ =: 
| *@ @: > 88 -@ @- ++ ++ @+ ++ ++ «+ O28 +@ @- 
I ee -: 6 602 -8© ©: 08 @- -: 08 08 00 68 :: @: 

(preferred method of transcribing a hypercomplex fraction) 

(3) d d 
(1 — x) ax (2x) — 2x ax (1 — x) 

(1 — x)? 

2x \2 

1+ (T=) 
++ @@ ‘+ @o 

e@ e -e@ -@ 
-e “@ ee 

@- «+ +s @©@ -@ @@ -- «+: -@ @- ++ @O@8 -@ = @@ @@ +--+ «+ -@ @+ «+ ++ O@ -@ 

eee: -- +: 0@ -@ 08 C@ -© 08 ©: -- 08 +: @: ++ -@ 68 08 -@© C8 @: -: +: 8 
eo -: ©8 08 e8 -@® -- ++ 08 08 @- 88 898 @€8 © C60 -@ -- -+ 00 68 -- 60 8 08 

ee e@ ee e06 
‘@ -- “@ +. 

:: oe "+ eo   OO ee ee ew 
° 3 OS O06 68 CO CO 86 26 08 Of 80 08 88 CO C8 08 88 28 C8 00 88 088 08 00 20 00 - es 

+ ©@ -@ -@ 
ee @- -+ ++ ©0868 -@ & 
ee -- e@ 80 08 -. @ 

oe OP ee ee ee ew ee ee ek ee ee os -@ 
Le e 3 CO 66 CO 0H 08 68 00 Of CO 08 CO 88 C6 CO 00 86 08 C6 08 68 06 CO GO 68 08 08 88 C8 ce: °@ 
. . Pe ee ee ee ee we ee eee ee te ee ee ee tt ew we Oe 

“@ oe ee 

-@@: :-- 
ee @- 08 

e e@e-. 06 ad @ -@ -e 
e ee - ee e808 e868 00 ee ee 

ee oe eo -@ oe eo e6 e 

*@ ++ «+ of 
-@ @ +s ee 
ee +--+ 08 @@ 

(complete spatial arrangement) 
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80 

(4) a—» Zo (2x) — 2x 4 (1—x) 

qd — x)? 

2x \? 

1+ (F=y) 
++ oe eoe: - ee -e 
ee > e @- ++ ++ 08 +@ 

e@ -68@ -@ e@ -@ ee * @©@ @0@ @@ -@ -+- @: 

-@ @: - @8 -@ -@ +. +e ee em ee 
o + +s @@ @ +. +s C8 -8 @- -@ +s -e->- 
"@ @- @0 -- ©@ @@ @©@ -+ @-+ ++ +8 o@ 

(complete linear arrangement) 

b. Hypercomplex fractions of higher order may be transcribed in the manner suggested by a above. It is only necessary to use 

dot 6 the proper number of times before the fraction indicators and their matching fraction line. 

§69. Continued Fractions: A continued fraction is one in which each denominator, except possibly the last one, is the sum of a 
whole number and a fraction. A spatial arrangement must be used for each fraction. In this case, each fraction line must have propor- 
tionately the length shown in print, and fraction indicators of any kind must not be used with a continued fraction. 

(1) VB =-14 1 

2-4 1 
24 1 

2 + 

“@ -+ 08 ‘9 @ e 
'@ @- ee . ‘ee: 
e@-e- -@ ee ee -: 60 

870. Spatial Arrangement for Fractions: 

  

+ @@ -- 

a. Whenever a fraction is transcribed spatially, all fraction indicators, except for continued fractions, must be shown, and each 
fraction line must have precisely the length necessary to cover the longest expression to which it applies, and the terms of the fraction 
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must be centered on their fraction lines. The runover of an expression which is too long to be centered on the fraction line which applies 

to it may be effected at suitable places in accordance with the rules for runovers, but each portion of the divided expression must be cen- 
tered on the fraction line to which the expression, as a whole, applies. 

b. In general, the linear arrangement for fractions must be used when not expressly forbidden in the case of continued frac- 
tions. However, when fractional notation is first presented to the reader, as in the lower grades, or when there is any other special need, 

any fraction may be represented spatially. 

  

      

e e: 
24 4 oe ee @: 

OO ss se ae -e 
-@ @@ 08 @0 o8 ® 
(OB ee ee ae ee 

*@ ++ -@ 
*@ @- ++ Co 
ee @- ee e 

(2) x 72 °° 
y -@ @6 

ee . -@ 

*@ e868 60 -@ 
‘@ -e ee 

+. 06 
“@- 
“@ e@ 

(3) distance -. .@ :@ @- 
rate = ———— 

ee ee -- -@ 
time 8 @: -@ +s 

e e@e -@ @ oe : e 
ee ee e as -@ 020 @8 60 60 

e ee re ee 

-@ 
e@ ee 

e- 

4) 5280ft 60mi tlh 1 mi 88 ft (4) ft 60 mi ‘ it = =" = 88 tt/sec. 
1 mi lhr 60min 60sec 1 sec 

oe ee -e e ee e “@ +: e e ee 
°@ @: @- @ -@ eo: e °@ 8@ e e -@ @- ee ee e e 
ee -@ @- 80 80 ++ @ eee ee e ee -: ee e e 

OO te ee we ee OM ee OM te ee we eG OM ee ee we ee we ee ow 
*@ 88 88 08 60 066 00 68 00 -©@ -@ 68 66 08 60 06 60 -@ -@ 80 60 08 00 09 68 -@ -8© 6O 60 86 80 08 60 08 -8 
Ot ee ee ee ee ee OH Mt ee we ee BH BH ee ee ee ee OH eH tt te te te le le OW 

e ee ® e e . e a4 ee e ee: ee 
e e e ee ee eo -6 se e ee e e “@ 

ee e oe . ee @ ee e- @ ee @ oe e oe 

e ee -@ 
-@ @- @- eo: o@ 
ee e060 of s+ @> 

e®e- OO eee we ee we ee ew ee: ee -@ e -@ e@ @: e@ . 
oe *@ @€@ @@ 08 80 e6@ 66 -@ ve *@ @- @- eo: o@ @ -+ @ +o ee 

ee: -@ oe ve oe oe oe oe ee ‘eo e-: ee ee ee ee e- e e- e oe *@ 

6 oe *@ @: ee 

+@ @- e; ee 

ee -- @r «es 

ce. For spatial arrangement of fractions in connection with cancellation see §60. 
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d. For spatial arrangement, of hypercomplex fractions see §68. 

e. For spatial arrangement of continued fractions see §69. 

RULE XIII—SUPERSCRIPTS AND SUBSCRIPTS 

Level Indicators 

Base Line : ° 

Superscript ‘3 

Superscript with Superscript 3 ‘3 

Superscript with Subscript : : ° 

Superscript with Superscript with Superscript $ 3 3 

Superscript with Superscript with Subscript $ $ “¢ 

Superscript with Subscript with Superscript ‘3 ‘¢ ‘8 

Superscript with Subscript with Subscript :'$ ° ‘$ 

Subscript :e 
-@ 

Subscript with Superscript ‘$ :3 

Subscript with Subscript ‘$ ‘$ 

Subscript with Superscript with Superscript 2 12:8 
tects cs 

Subscript with Superscript with Subscript e:8 le 
ee 

Subscript with Subscript with Superscript ‘eo le ce 
‘ee 

Subscript with Subscript with Subscript ce le ce 
“e e.:e 

Contraction for Comma and Optional Space at ° 
Superscript or Subscript Level “e 

§71. Nature of Superscripts and Subscripts: It is characteristic of mathematical expressions to employ signs, usually in smaller 
type, which are elevated or depressed relative to the base line. A sign which is elevated relative to the base line is called a superscript; 

one which is depressed relative to the base line is called a subscript. When an entire expression is at the superscript or subscript level, 

it should be written without an indicator in braille, but its position must be explained to the readér by a transcriber’s note.   
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(1) In x?, 2? is a superscript. 

om eo -e.. ‘@ce @- ©. 0: ©: @- -0 0 eee. -: -e ° -e 
+s +@ o8 6@ @: ee -@ @: -@ @- @ @: ee @ ‘oe ee e oe e e 
-@ @- ee -- @: -e oe e- eo: +: @ ee e: -e e- e ©: © © -@°0 e 

e- -@ @- @0@ @©@ -@ 08 © +-@® @@ :@ :: 

+ @: -- @- ©@ © ++ 8 ©: ©: 08 00 
@: e@ @- -@ @- +: @ ++ ©: @ -@ 

(2) In x,, , is the subscript. 

eo -- ee :: :+ oe ++ ++ @@ © 00 0: ©: -0 -0 00 eoe- -e 
-e ys @ Oe -e@-e ++ ne 6 @ 6 @ © 08 -@ 8: @- e e@- eo -@ 08 

ee. ee -e@e- -e ee -e 6 e- e- @:. -e e @- @- © @ -e@ 

:e@ e iad ee e e@ ee @- @eoe -@ -: 
eo @ e- @- ++ @ @ +> @©@ @ ee ee ee 
ae e ee e- ee ee e ee e- e- e- oo 

(3) The sign for degree is °. 

-@ *@ -@ @@ @8 ee -@ @@ @- @@ @- @: @: -@ -@ -@ @: -@ . 
e: ©- @: ee -e ee ++ -@ -@ @@ ee -e -@ e- 8: +s te *@ @@ 

e ee @ ss «> @ ee +O te ee ee Ge te ne o. @ -@ -@ -@ -@ 

++ @: @: © @ © -@ ef . eee. e 
+: 18 @ -@ @- eee -° @- ee -6 08 

oo: @- oe oe e- e- @- @ © -e@ 

§72. Hierarchy of Superscripts and Subscripts: Superscripts or subscripts may carry superscripts or subscripts of their own; 

the latter are then referred to as superscripts or subscripts of second order, and are thus distinguished from the former, which are called 

superscripts or subscripts of first order. Second order superscripts or subscripts may, in turn, carry superscripts or subscripts of their 
own, which are then called superscripts or subscripts of third order. While it is theoretically possible for a superscript or subscript to 
be of order higher than the third, this situation rarely arises in practice. 

§73. Level Indicators: A level indicator other than the base-line indicator identifies the symbols which follow it as representing 
a superscript or subscript. The base-line indicator identifies the symbols which follow it as representing signs on the base line. The 

degree of elevation or depression specified by a level indicator is always with respect to the base line; the symbol] which precedes the indi- 
cator, if it represents a sign at some other level, plays no role in this regard. 

§74. Orientation by Level Indicator: 

a. The effect of a level indicator with one component is to direct the reader’s attention upward or downward from the base line 

according as that component is the superscript or the subscript indicator. 

(1) x? ee ee. 
ee -- @- 

(x squared) 

(2) y* 3 8 os 
@@ -+ «se 

(y cubed) 

(8) x* ee -@ -@ -@ 

oe sof! es 

(x carries an asterisk as a superscript) 

(4) x"? elle! 
oe -- eee: 

(x carries minus 2 as a superscript) 
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() xm ie 
ee -@ :: 

(x sub a) 

(6) xX» oe te: ee. 
ee -e@ eo e- 

(x carries minus 2 as a subscript) 

b. The effect of a level indicator with two components may be analyzed as follows: 

i. The first component directs the reader’s attention upward or downward from the base line according as that component 
is, in itself, the superscript or subscript indicator. 

ii. The second component then directs the reader’s attention upward or downward from this new position according as the 
second component is, in itself, the superscript or subscript indicator. 

Qa ‘Secs 8 8 ce 
@- ++ @@ ++ «+ oo 

(n carries a superscript x which carries a superscript y) 

(2) xP oe 8 8 8 8 8: 
@O +: @e +s eB te 

(x carries a superscript n which carries a subscript a) 

(3) X,2 8g 8 ie SY: 
eo -@ @- -@ -- 

(x carries a subscript n which carries a superscript a) 

Gn 3 ig 88 i 3 88 
eo: -@© 08 -@ -@ 66 

(n carries a subscript x which carries a subscript y) 

ce. The effect of a level indicator with three components may be analyzed as follows: 

i. The first two components direct the reader’s attention from the base line to the position described in b above. 

ii. The third component then directs the reader’s attention upward or downward from this new position, according as that 
component is, in itself, the superscript or the subscript indicator. 

(1) SS SS sss 
@ ++ OB +s +s OO +s «es +s OD 

(n carries a superscript x which carries a superscript y which carries a superscript z) 

(2) ” ee -@ 28 -@ -© 00 -@ -@© -@ © -@ :8@ -@ -@ :- 
e “@ °-@ +s & . . . -@® -@® -@® -@© -@ -@ -@ +s e® -@ -@ -e see 

n” Oe es OO +e 8 OM ce 8 et ee @@ oe te we ee @s Bs oe 

(the ellipsis indicates the presence of superscripts of increasingly higher order; the dots are printed obliquely) 

(8) yy 8 8 8.8 fe 8 8 le 8: 
CO +: C8 ++ ++ O@ +s «+ +@ oe 

(x carries a superscript y which carries a superscript z which carries a subscript a) 

Ow Ue tan saan 
(x carries a superscript y which carries a subscript a which carries a superscript n) 

 



  

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 
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\, ee -@ @@ -@ +: @- -@ ++ +s +@ 
i *@ -@ -+ -@ -@ ++ +-@ -@ -@ @@ 

Oo ++ OO > +B es +e -@ ew oe 

(n carries a superscript x which carries a subscript a which carries a subscript j) 

n 

x ee -- @- ++ -@© @+ ++ -@ -@ @@ 
‘arm ** ©@ +-+ -@ -@ ©O@ -@ -@ -@ -@ 

@@ -@ ++ -O@ +s O: +B te ee Oe 

(x carries a subscript a which carries a superscript r which carries a superscript n) 

ee -> @ ++ -@ @@ ++ -@ +> @ 
X np -) *@ +s -@ -@ -@ -@ -@ -@ @- 

a ee -@ +) -@ es Os -B «> -@ee 

(x carries a subscript a which carries a superscript n which carries a subscript b) 

x @@ -- @@8 +> ++ wo ++ «+ 1 @ O@ 
Pom o) +O @ -@ -O@ +s -@ -O@ +O ee 

a ee -0 @: “@ -@ =. -@ -@ «++ @- 

(x carries a subscript p which carries a subscript a which carries a superscript m) 

n @@ -+ @8@ -+ ++ @@ ++ ++ «eo @ 

Ry *@ -@ ++ -@ -@ -@ -@ -@ -@ -@ 
z @- -@ €@ -@ -@© 06 -@ -@ -@ 60 

(n carries a subscript x which carries a subscript y which carries a subscript z) 

n, 88 ie 88 fe te 88 fe fe fe Se fe te te te i 
Ya ©: -6 00 -@ -© 00 6 -@ -© 00 -@ -@ 0 -8 ©: @: @- 

(the ellipsis indicates the presence of subscripts of increasingly higher order; the dots are printed obliquely) 

d. The effect of a level indicator with more than three components may be analyzed in the same manner suggested for level 

indicators with two or three components. 

875. Left Superscripts and Subscripts: A superscript or subscript may occupy a position to the left, as well as to the right, of the 
sign to which it applies. The words left or right are then used with the words superscript or subscript to make the distinction in 

position. 

A right or left superscript or subscript is represented as such merely by preserving the relative horizontal positions of the 
superscript or subscript symbol and the symbol to which it applies. Each must be preceded by its appropriate level indicator. 

amples below. 

(1) 

(2) 

(8) 

(4) 

Left superscripts or subscripts of the third or higher order, although rare, are treated in the manner suggested by the ex- 

n ot 8 88 
+ @6@ «+ @ 

(x is a left superscript to n) 

“x sci. ee 
+ @6@ ++ 66 

(the minus sign is a left superscript to x) 

“+ @@ +--+ ee 
on “@ ++ -@ -@ 

“@ @@ -- @- 

(x is a left subscript to n) 

-+ @@ +. e@ +: 
xy “@ >. -@ -@ -@ -@ 

-@ @8 -. 6 -8 £0 

(x is a left subscript to n, y is a right subscript to n) 
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(5) 10* Selle ZS tl See 
@e@ -- @O8 ++ ++ @O@ ++ -@ 

(10 to the minus 4 power; the minus is superscript to the 4) 

(6) na, 3S fo fl ig oe 

(n sub a is a left superscript to x) 

(7) an, 30 8 IS 8 le 88 
oO +e 8s @e +e OO 

(a is a left subscript to n, the combination is a left superscript to x) 

(8) aX +. @@ +> -@ @ +: @@8 
n *@ -@ -@ -@ ++ -@ ec. 

-@ @- -@ +> ++ «se Of 

(n to the a power is a left subscript to x) 

(9) aX “2:8 @: 1g ee ee 
in “@ -@-- -@ -@ -@ 

“@ ++ +s +@ @- ++ CO 

(a is a left superscript to n, the combination is a left subscript to x) 

(10) xn ~. @@ ‘oie Sie % 
y “Ore e.-;@)6h8lUS 

*@ 0@ -@ -@© ee -: @- 

(x sub y is a left subscript to n)   Q1) mig ce S$ ce fhe 8 
, *@ -@ ©@ -@ @@8 -- @- 

(y is a left subscript to x, the combination is a left subscript to n) 

(12) pe ex 3°. :3 308 3 
@ se oe oe ce we BO 

(p carries a right superscript b and c is a left superscript to x) 

§76. Direct Superscripts and Subscripts: A superscript or subscript which occupies, respectively, a position directly over or under 
the sign to which it applies is called a modifier (see Rule XIV). 

877. Numeric Subscripts: The subscript indicator must not be used to indicate a numeric subscript provided that all of the fol- 
lowing conditions hold: 

i. The corresponding numeric sign must be a right, and not a left, subscript. 

ii. The corresponding numeric sign must be a subscript of first order, and not of higher order. 

iii. The sign with which the numeric subscript is associated must be an abbreviated function name or a letter which has a 
separate identity. In the latter case, this letter must not be any letter which represents a numeral in a non-decimal base. Otherwise, 

the letter may be from any alphabet and in any type form, and may be modified by one or more primes, or a superscript. In the case of a 
two-letter abbreviation for a chemical compound, the abbreviation must be treated as if it were a letter. 

iv. The subscript must consist of numeric symbols only, and must carry no superscripts or subscripts of its own. 

Ql) x4 ee: 
eo: 

(x sub 1; subscript indicator not required because all conditions i-iv hold)   
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(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 

(18) 

(14) 

(15) 

X11 oF ele: 
@@ ss ee 

(x sub 1 1; subscript indicator not required because all conditions i-iv hold) 

Yi Bi: te 
“O@ *@ ce ae 

(German capitalized ah sub 1; subscript indicator not required because all conditions i-iv hold) 

xy eo: 
ee @- 

(x prime sub 1; subscript indicator not required because all conditions i-iv hold) 

X"2 ee lig! 
ee @: @- oO: 

(x double prime sub 2; subscript indicator not required because all conditions i-iv hold) 

3X ‘eee ee 
*@ «e+ 2s OD 

(3 is a left subscript to x; subscript indicator is required because condition i does not hold) 

Xiy eo a ef le lee: 
ee -@ +: -@ -@ «: 

(x sub i sub 1; subscript indicator is required because condition ii does not hold) 

logs x ee 
ee 

(log to the base 2 of x; subscript indicator not required because all conditions i-iv hold) 

12; Solo! lees 
ee -- @- -@ 08 

(12 sub 7; subscript indicator is required because condition iii does not hold) 

(CO3) 9 Se 1. 8 i 8 ee oe ee. 
ee -e@ -- -@ @- ++ 08 -@ @- 

(the carbonate radical taken twice; subscript indicator is required before the 2 because condition iii does not hold) 

NaCOs pet gh tts fees 
(sodium carbonate; subscript indicator not required because all conditions i-iv hold) 

-@ @- @ @- @@ ++ =: 
Sevens @- -© @- -@ -© -© 0 

e * @@ +. @ -@ =. 

(seven sub 3; subscript indicator is required because condition iii does not hold) 

x. OO = se ee oe 0 @ 
1; ot @- -@ -@ 60 

ee: + +O +O ee 

(x sub 1 sub j; subscript indicator is required because condition iv does not hold) 

x @@ +--+ ++ ++ -@ OO 
on ) *@ @ °'@ -@ -@ 

ee -@@- -@ -: @: 

(x carries a subscript 2 which carries a superscript n; subscript indicator is required because condition iv does not 
hold) 

Xe eel 
ee -@ @- @- 

(x sub 2 prime; subscript indicator is required because condition iv does not hold) 
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(16) Xe4% ee Oe: 
oe -@© @: 08 @: 

. (x carries a subscript of 2 plus k; subscript indicator is required because condition iv does not hold) 

(17) x12 Te ee 8 8 
ee -@ -+ +-@ @: @- 

(x sub one-half; subscript indicator is required because condition iv does not hold) 

(18) 3X1 lo oe ee. 
“@ +e => @O@ => 

(8 is a left subscript to x, 1 is a right subscript to x; subscript indicator is required before the 3 because condition i 

does not hold) 

(19) Ax, Sr tg OF 8: 
“@ ++ +@ @@ -- 

(A sub x 1; subscript indicator is required because condition iv does not hold) 

(20) X10,000 Oo ol te ll le le le 
ee -- @8 -@ 00 68 08 

(x sub 10,000; subscript indicator not required because all conditions i-iv hold) 

(21) X12 ee ie ee, 
ee -- -@@- 

(x sub 1.2; subscript indicator not required because all conditions i-iv hold) 

(22) Xe oo 8 ee 
ee -@ @- 

(x sub .6; subscript indicator not required because all conditions i-iv hold) 

(28) oa et le 1S 8S le 8 le: 
-@ le e. @@ «+ @ +s +s «@ @ 

(the summation from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold) 

ome PLE seen ay 
(the product from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold) 

(25) 3AFi¢ ‘3 cc °. oo leo. oe 
OO ee ce oe te @ ce BS 

(A and F represent a numeral in base 16; subscript indicator is required because condition iii does not hold) 

PO PT too dx ig ag Se ae SS cE ce gs co SE ce SP Se 5S a oS SS 
(the integral from 0 to the square root of 1 — x? of f of x dx; subscript indicator is required because condition iii 
does not hold) 

§78. Comma at Superscript or Subscript Level: A commonly occurring superscript or subscript notation is the one in which two 
consecutive items are separated by a comma with an optional space following the comma. In this configuration, the symbol e° (dots 

*® 

2-4-6) must be used to replace the comma and the optional space used in this way. This contracted form must not be used to replace a 
comma and the optional space which follows it in a configuration which is on the base line. 

(1) Xyye eo leet et ote. 
ee -@ ++ -@ +: -@ @: 

(each comma is followed by a space in ink print) 
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@ MEE heg 
(the comma is not followed by a space in ink print) 

(3) X21,2 et el el. 
ee -@ :- -o @- 

(the comma is followed by a space in ink print) 

(4) P, 1. oe in 88 ce fe OF 8? 28 
ay le 8. (8 oo [8 [8 ee ce os 

(the comma is followed by a space in ink print) 

(5) Xn-1, n-1> Xn-1, us Xn, n-]} 

(the comma and space between the items on the base line cannot be contracted) 

(6) (x,y) 3. °°: *S os 
ee ee -e ee ee 

(the comma and space between the items on the base line cannot be contracted) 

§79. Circumstances Determining Changes of Level: The symbols and situations listed below have the following effect in deter- 
mining changes of level. 

a. A level indicator terminates the effect of a previous level indicator and initiates the level implied by the new indicator. In 
the case of the base-line level, the previous base-line indicator may only be implied. 

QQ) x? +1 oF ge le cf: 
ee -- @ -+ @@ -- 

(the superscript indicator terminates the previous implied base-line level and initiates the superscript level, the base- 

line indicator terminates the previous superscript level and initiates the base-line level) 

(2) x+y? ee re 8 8S 8 
ee -@ -- -+ @@ @@ :: @- 

(the subscript indicator terminates the previous implied base-line level and initiates the subscript level, the base-line 

indicator terminates the previous subscript level and initiates the base-line level, the superscript indicator terminates 
the previous base-line level and initiates the superscript level)   

(3) e* ee ks Sel ek te 
2 “Os te OM ++ +s @+ ++ @-+ @ C8 

{the superscript indicator terminates the previous implied base-line level and initiates the first-order superscript level, 

the second-order superscript indicator terminates the previous first-order superscript level and initiates the second- 

order superscript level, the base-line indicator terminates the previous second-order superscript level and initiates the 
base-line level) 

(4) Anta tn. tomn's = gm 

“ @- +-@ @8 -@ @8 -@ 6@O e:@e e ee -@ @e@ -08 e -@ 
tee wm eB te Ow ee tw ee ee we -@ 00 -@ “@ oe -e@ -e@ -@ e e- 
“@ ++ +. @ C8 @ e8 @- e-e- e- + @- @- + @- oe Mt oe ee e- 

“@ @- e@- -@ @e se 
eae ++ 6@ ee ee 
“8 @- te ae Os @ 

(the superscript. indicator which follows the n preserves the effect of the preceding superscript indicator; otherwise, 
the punctuation indicator would terminate the effect of the previous level indicator and initiate the base-line level)   
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b. The punctuation indicator terminates the effect of any previous level indicator and initiates the base-line level. In addi- 
tion, the comma, provided it is not a numeric symbol, terminates the effect of any previous indicator and initiates the base-line level. 

However, the comma, when it is a numeric symbol and the contracted form ,* (dots 2-4-6), preserves the level that is already in effect. 

(1) x’. oF 3 3! 18 oe 
ee -: @- -@ -@ 

(the period is at the base-line level) 

(2) x?, x oo se tl 88 LS te 
ee -. @ -@ OG «6 ae 

(the comma is at the base-line level) 

(8) «10,000 ee 3 e ft ec: : e@:e86hUCO 
@e@ «+ ++ 88 -8 88 68 60 

(the comma is a numeric symbol and preserves the superscript level) 

Moms Migatetat 
(the contracted form for a comma and optional space preserves the subscript level that is already in effect) 

(5) Pasa... 1: 8% 16 8S co te ol te 08 9S ts le ot lee? pholnoit 
"@ @- -@ @ -@ -@® +--+ -@ = e- -8@ @eo- -@ -@ @- @ @- 

(the contracted form for a comma and optional space preserves the indicated subscript level) 

c. A space or the transition to a new braille line which is followed by literary text or unrelated mathematical text terminates 
the effect of any previous level indicator and initiates the base-line level. However, if a space occurs between the parts of an abbrevia- 
tion or phrase, the appropriate level indicator must be restated before each part. 

(1) 2p? is always even. Sele ee let et 8 8 ok fe 8: ew: oe 
ee @- @ +: @. 7. @ + @: «@ “> @@ -@ -@ 

(the space before the literary text terminates the previous superscript level and initiates the base-line level) 

(2) 3 X 10* ergs ‘Soe 8 flo fe (8 oe) Se 8 
ee = ++ +@ ++ @@ +> -o “@ «+ @ 

(the space before the literary text terminates the previous superscript level and initiates the base-line level) 

(8) 6.696 x 10° mph Soe if be to oe 28 Sl a te 80: 88 88 Se 
e@ @- -@ @ ©: @- -+ -@ ++ 08 -> ee e: e@- 

(the space before the literary text terminates the previous superscript level and initiates the base-line level) 

(4) (x? y?) se oe iS a: "3 8 eo: fe os 
ee oe -- @- eo -- ©: +: 06 

(these items are entries in a matrix and hence unrelated; the space terminates the previous superscript level and ini- 

tiates the base-line level) 

(5) Ares. potrgon: oo 8 0 Se %e 83 ce = to 8 Fe 8: 83 88 fe 8S |S oe 
"@ @- -@ @ = ee . *@ ©: @- @- @@ -- @ @ +-@ -@ 

(level indicators are required between each part of this abbreviation to show that they are both at the subscript level) 

(6) Aregsar pire She te te SS SSS re Sh eS Ee 8 
*@ @- -@ @- ++ ++ @O@8 @- - @. *@ @- @- @ O88 -+ ©: @- 

(level indicators are required between each part of this phrase to show that they are both at the subscript level) 
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d. The space which immediately follows a symbol of shape, an abbreviated function name, or an unabbreviated function name, 
provided the latter is in a mathematical context, preserves the level that is already in effect. If these items carry a superscript or sub- 
script, the space which follows such a superscript or subscript reinstates the level that was in effect before. 

(1) By ape 8. leo. os rfp ori gi orn ee 
. *@ -@ @: “Oe 6B ee eM ee 

(the space preserves the subscript level at which the triangle appears) 

(2) sin x ee 8 ee 
@ +s @ eo 

(the space preserves the base-line level of sin) 

(8) cos? x eee oe gett 

(the space reinstates the base-line level of cos) 

(4) esm* fe feces Ce 
se ee De te @ ee 

(the space preserves the superscript level at which sin appears) 

(5) ere xticms Sst lS te 
ce ne |e ee @ ee @@ -- -+ @ @: ee 

(each space preserves the superscript level at which the abbreviated function names appear) 

(62) etx egos ce gi eg ee 
+ @0@ 80 ©: @- ee 

(the space preserves the superscript level at which In appears) 

2 @: -@ @@ @: -@ 4 “8 ;. ee 

(7) esos? x 98 rr gt 3: 8 58 8: ee 

(the space reinstates the superscript level at which cos appears) 

eo -@® -® -@® @6@ -® -@ :: ee -@ -@ -8© 08 -8 -@ :- ee 
e e -e (8) esto x + sin? y eg eh hs ek ee 8 8 oh hh SS 

(each space reinstates the superscript level at which the abbreviated function names appear) 

() gh SBS est: 
@ 6+ @ @e «+ +s 5 @ @ 

(the space reinstates the superscript level at which log appears) 

(10) Vina em, » gig hr Oe gee ok ee as 
-@ @@ -@© @- -- 8 eee- -: eo: e@ 

(the space preserves the subscript level at which max appears) 

e. The space which occurs in a numeral for the purpose of dividing it into short regular segments preserves the level already 
in effect. 

(1) @3-14159 26535 e- 

f. The space which precedes an ellipsis or long dash preserves the effect of any previous level indicator. The space which fol- 
lows the ellipsis or long dash preserves the level that is already in effect. However, if such a space is followed by literary text, unrelated 
mathematical text, or a sign of comparison, this space initiates the base-line level. 
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(1) xi + 124+ 1/8 4...4+ 1/0 

@C@ -@ ++ +O +s +m +H te BS ee +Be wo e+ -o ve ee ne *@ +. +8 -@ CO 
oe §@ @ +e Oe +B ts Oe t+ w+ +o +s OB -- we ee we ) @ *-@ es @® 
@@ -+ ++ @@ -- -@ @- ©: O©@ ++ -@ @- +: 8 @: @- @- ee -- -8© @ @-: 

(both spaces preserve the superscript level) 

(2) 8... Sn ee: rboidont eo feces 
@- os @> @: @- e@- -@eo- 

(both spaces preserve the implied base-line level) 

(83) 1083+-— is equal to 105. 

i See ee eB ee Ow oe we ne :@ -@ @- e080 @: @- @: *@ @: “OH ce we te |B ct eB oe 
-@ @®- -@ -@© @@ -:-: ee ee we oe e- @- *@® @@ -- ++ @ ee -e -@@- -@ -@© @- -@ 98 
eo -- @@8@ +) «++ O8 ee 80 68 6e + @ *s @- @@ +> @ e- @- ee -- @@ +--+ -@ -@ -@ 

(the space before the dash preserves the previous. superscript level, and the space following the dash terminates the 
effect of the previous superscript level and initiates the base-line level) 

(4) 10°+—- = 105 Se: fe See 8: ‘Se: fe 8 ee: 
@ee@ -+ @@ +5 ++ 08 ee ce 8 ce *6 @: ee -+ @@ ++ +@ 

(the space before the dash preserves the previous superscript level, and the space following the dash terminates the 
effect of the previous superscript level and initiates the base-line level) 

wi 

g- The space or transition to a new braille line which is followed by a comparison symbol terminates the effect of a level indi- 
cator already in effect and initiates the base-line level. The space after a comparison symbol preserves the level that is already in effect. 

(I) xt+y?+2=9r? ge ek Sel eh eS 
ee ++ ©: ++ © © +--+ 6: -+ 08 @ ++ @: -@ @- 

(the space which is followed by the equals symbol terminates the effect of the preceding superscript level and initiates 

the base-line level, the space after the equals symbol! preserves the base-line level) 

(2) 2 < 3 Seaccge 1°: ‘See cee 
ee e@- -- e8 ++ @- ee -- -+ 0 

(the space which is followed by the less than symbol terminates the effect of the preceding superscript level and initi- 

ates the base-line level, the space after the less than symbol preserves the base-line level) 

(3) log_ a ee -0© @- @ e808 -@ -: 08 o- °e@ @- e- 
Qq% =@q ee -@ @: -e @ -@ -© of o te ee ve 

@- +s @ @ +s +s 6 @ @: oe -@ @e@- 

(the space which is followed by the equals symbol terminates the effect of the preceding superscript level and initiates 

the base-line level, the space after the equals symbol preserves the base-line level) 

(4) i of fe *: 798%: °: 
ana Oh ee -@ ee. 

(the subscript indicator before the equals symbol keeps this symbol at the subscript level; the space after the equals 
symbol preserves the level that is already in effect) 

  
(5) (1 — sin? x)? = cos* x seo. fi ete 8 8 of os ise. 

e ee @- -: @--: e ee eo +: @- 

‘8 @- eo @- -@ -@ -:; ee 
eee "+ +@ © -@ o@ oe 
‘© @- 7) Os @ +e 2 @ ee 

(the transition to a new braille line before the equals symbol terminates the previous superscript level and initiates the 
base-line level) 

h. Any symbol or situation other than those in a to g preserves the level that is already in effect. 

 



  

Rule XIII—§80a-b 98 

§80. Use of Level Indicators: 

a. A level indicator must be used before any braille indicator or grouping symbol whenever this braille indicator or grouping 
symbol applies to a level other than the one currently in effect. 

QQ) Vx? + y? oF ot ik 8 8 Se ie 88 
e- ee -+ © -> @@ @@ -+ @ ++ »@ 

(the termination indicator applies to the base line, therefore the base-line indicator is required) 

(2) vee MoS Sh 8 8 SS 8 8 58 88 
. - @> @@ -+ ++ @ ++ @2@ O@ +s «+ Be +e -@ 

(the termination indicator applies to the first-order superscript level, therefore the superscript indicator is required) 

(3) 1 30 8 8 8 ol le 8 
x2 -@ ++ @ @6@8 -+ @ +> o@ 

(the closing simple-fraction indicator applies to the base line, therefore the base-line indicator is required) 

++ @@ @@ @- @6@ @©8@ -@ ©@ -@ -@ -: -@ ++ -@ ©: @8 @O8 -@ @O -@ -@ -@ ss ss «+ 5. @ 
(4) x > +@ -@© ©@ -@ -- «+ -@ @e +. ++ @ =. e.- se 2s +-®@ -@© @©@ -@ @- -@ +: -®8 

a(=) “@ -@ ++ ©@ -© ©0808 @: 80 8 ©0@ -6© @- -+ 08 08 -@ 66 @: O08 028 060 +: @ +. e 6 

x 2 

1+ (5) + y 

(the closing complex-fraction indicator applies to the base line, therefore the base-line indicator is required) 

(5) x? oe 88 Sol a 8: % 88 
-* @@ +--+ @- «+ -@ -@ -@ 

(the directly-over indicator applies to the base line, therefore the base-line indicator is required) 

(6) xy vf Se fe ol 88 Se. fe es 
ee +: @ ++ +-@ @@8 ++ @ «++ -@ 

(the opening and closing cancellation indicators apply to the base line, therefore the base-line indicator is required) 

(7) (x? + y?) eof foe. eo 8 8 8 eo. fees 
@e@ @@ -:' @:- ++ @@ @@ +--+ @+ ++ 68 

(the closing parenthesis applies to the base line, therefore the base-line indicator is required) 

(8) a) oF 8 85 OF 13 18 88 5S 8 
ee -- @@ @- +: ++ @ +. of 

(the closing parenthesis applies to the first-order superscript level, therefore the superscript indicator is required) 

b. The superscript indicator must be used to restate the superscript level when two superscripts are consecutive but one applies 
to the expression which precedes it and the other applies to the expression which follows it. Similarly, the subscript indicator must be 

restated when two subscripts are consecutive and one applies to the expression preceding it and the other applies to the expression follow- 
ing it. A superscript or subscript indicator must be restated before a modified expression which is interior to the superscript or sub- 

script expression, provided that the multipurpose indicator is also used. 

Q) pra ge gg: gees. gs 
e- oo . -. @: 

(2) P,Q 78% ore Me ge 
*@ @: -@ ++ -@ +s +e tw @- 

(3) Py 2@ 11 8 es lee fe 1) 88 
-@@-. +s -8 @ 1) 6@ @ 

4 A 7+ @- ++ ++ @@ @- -@© @ @©@8 -@ +: -» 68 @ -@@: ee 

Oo Any lg et is SB oe ce ba tt 8 
(the subscript indicator after the plus sign must be restated before the multipurpose indicator) 
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c. The appropriate level indicator must be used before each part of an abbreviation or phrase which is at a level other than the 
base line. 

(1) A jegutar potyzon so. os (0 se ‘eee: 8: S80 co: See: ce ee ee 
‘@ @- ee ee ae e°@ e e oe e. eo 

(2) gutot+n...tomn’s 

ee: -@ @@e *® @@ *@ e808 oe ee ae *@ ‘@ @- *@ e@ @ ee *@ e ae -“@ 

oe 6H MH ee MB ee oe ee ae -@ ee -e ‘@s- -@ -@ -@ -@ -- @- 
+ @- @©@ ©: @8 @-: e- @:- @- +“) @ @- 7+ @ oe) @ ee e@e- @- 

d. Whenever spaces are left for the purpose of achieving alignment, level indicators must be used as though such spaces were 
not present. 

(J) ax#— xP + x4 1 508: ; elie it 7 eg: 
Sx? + 4x? — 10x + 7 @: 8 ++ ++ ++ oe ee -- @: +: of eo ee ve 

5x? + 12 ++ @@ -@ ++ +s -@ ++ @O@ -@ ss + @@ -@ oe 
ee -: -@ ©C@ -@ -- O68 ++ §@ @: -@ ++ @ -@ cs ce ee 

— 2x8 — 6x +s @@ ++ +s ++ 8 -@ CO +--+ @- + 08 -- ©8 08 oe oe 

38x® + 8x? — 15x + 20 ot Sele Lr 
-@ 8 -+ @ ee :- 8 

+ @@ -@- + ee oe +. @@ 
+s @ ++ +@ @O@ -@ oa ee :: 
ee @- e@8 -: +: oe ®- ee 

e. The appropriate level indicator must be used before any symbol! or situation in which a change of level is required but the 
change is not effected by any of the conditions of §79. 

(1) 360°-interval : 
e 

(the base-line indicator places the hyphen at the base-line level) 

(2) f ; of 8°: ‘8 ee: 

(the subscript indicator before the equals symbol keeps this symbol at the subscript level; otherwise it would be at the 
base-line level) 

(8) t= b—a 

-@© -@ -@ +: -@ .. 
ee +: 660 -@ ee “OS te ae 
ee ++ @@ -@ @- ‘@ -@e@- 

(the subscript and superscript indicators before the first two equals symbols keep these at the subscript and super- 
script levels respectively, while the space before the last equals symbol! places it at the base-line level) 

(4) emt=aany oo et ee 8 ee $78 %: °: ie 8: *s 
ee ee |e ee we oe os 6 @ @ oe oo er ry) 

(the superscript indicator before the equals symbol keeps this symbol at the superscript level) 

6) Po, 12 $8 tg of le Sees le ti lili 68 te te 88 
n °@ @: -@ @: -@ -@ ++ «@ @ @: @: ® -@ -@ @: 

(the subscript indicator before the ellipsis places the ellipsis at the first-order subscript level) 

 



Rule XTTI—§80e-§81¢ 95 
  

o, or ae oo. . . . . oo ve oe oe (6) P? ... PB 98 ol 28 8 Ble elleliiiii. ot a te 
OO ee te eH te oe tH ee ee Be we Cw -e@e- -@ 

(the base-line indicator places the ellipsis at the base-line level) 

(7) (1 — sin? x)? cos? x Soe. 1. oft ee 88 8: oe 3s Se: 
ee - ee o- -- @ e- ee ee -- @: 

+ @©@ @- -@ -@ +s ee 

@ «+ -@ @- -@ @: ae 
" @ @ «s+ @ ee 

(it is assumed that this expression has had to be run over to another braille line at the place indicated; the base-line 

indicator at the beginning of the braille line places cos at the base-line level; otherwise it would have remained at the 

superscript level initiated on the previous braille line) 

§81. Non-Use of Level Indicators: 

a. The base-line indicator must not be used to return to the base line from a numeric subscript if the subscript indicator has 
not been used before the numeric subscript. 

Q) (+1) ee 8 oe: 8 ele 
@e e@ -: @@ :: @ 

(base-line indicator not required before the plus symbol) 

(2) (X1¥1 + X2¥2) eo to. fo. 8 og 88 8: 8 
ee e@ -- 8@ +: 0@ 08 @: 08 @: 08 

(base-line indicator not required after any of the numeric subscripts) 

b. The base-line indicator must not be used before a right enlarged grouping symbol if this symbol either is separated from its 
preceding material by one or more spaces, or if the material which precedes the right grouping symbol is not the end of an expression. 

  

(1) u= x? 95: 3. 8°: 2%: ef 3: ary) 
v= x? 4 y? ‘© -@ ee ee ‘@ @- oe. o- ‘© -@ 08 

. ee- ee -o:-. *@ @@ -@ +: ++ -@ er +m 

‘9 ‘eos ce ‘ee: oo 8 8: 8 ew oe 8 8: fo le fe Be 

@ jo mse HERING Ba Beane g(x, y) xk — y (e+e: : . : 

e -@ ee e 
eo ee: -e@ ee 

e -e eo ce -@ -@ 

+) ©: €8 ©: eo -. ee -e ee -e ‘ee +: @ 
- @@ e8 oo. :: -@ e@ +7 *@ @- @@ -- +=: Cf 
© -@ ++ ©8 e8 -e oo ce ee -: © ++ @ -o -@ 

-. @ of es @@ ++ @ 
: ee ‘@ +: -@ eo 
ee eo oe -@ 0 

c. A level indicator must not be used before any closing grouping symbol which is drawn in. 

qa) jia2.i ‘$e: ‘38: Se: 
x y Zz ee we ee oe ee ae 

x? y? 2? ee °3 *. 
ee ee ee 

ee -@ :- eo -@ o- -6 
+s 5@ @- *@ -@ @ :@ -@ © 
ee -- @: ee -: @ ee -: @ 
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d. A level indicator must not be used to change the level if any symbol or situation specified in §79 has already effected the 

change to the desired level. 

§82. Simultaneous and Non-Simultaneous Superscripts and Subscripts: 

a. When an expression simultaneously carries a superscript and subscript, the subscript must be indicated first, even if the 
subscript is numeric and does not require the subscript indicator. However, if this sign carries one or more primes in addition, see §83. 

(i) xi eee es ig 8g 
ee -8 -+ «+ @- 

(x carries simultaneously a subscript of a and a superscript of n) 

(2) 9 1: 8 OB te Oe 
“OB +s ee @ +s OB 

(x carries simultaneously a left subscript of a and a left superscript of n) 

(3) x? ee: 3: 
C@ ++ «+ @- 

(x carries simultaneously a subscript of 1 and a superscript of 2) 

b. When the same expression carries a superscript and a subscript which are not simultaneous, the relative horizontal positions 

of the signs must be retained in the transcription, but the base-line indicator must be inserted before making the transition to the other 
level. 

(1) am 8 BB ce te ot 
- @ «++ -@ @- 

(the superscript is closer to the a than ‘the subscript) 

(2) a,” Org M8 8 8 88 
“@ @- ++ ++ @ 

(the subscript is closer to the a than the superscript) 

(3) "x 3 oo: te te 8: le 28 

(the left subscript is closer to the x than the left superscript) 

(the left superscript is closer to the x than the left subscript) 

(4) vx 

(5) x1? ef el le 8: 
ee -+ «+ ss @: 

(the subscript is closer to the x than the superscript) ‘ 

(6) xe ee tig 82 16 18 8: 
OO O- +O ss ee oe oe 

(the subscript is closer to x prime than the superscript)   
§83. Primes in Addition to Superscripts or Subscripts: 

a. The prime symbol must never be preceded by the superscript indicator. 

MQ x ee: 
p
e
e
 

he
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b. When an expression carries one or more primes in addition to superscripts or subscripts, the prime symbol or symbols must 
be indicated first unless such symbols do not occur at the beginning of the superscript or subscript, in which case they must retain the 

same position as in ink print. 

qa) x ee i. %: 
eee -@ -- 

(2) x? wer ge 
eo e- -- @- 

(3) x’? ee te 8 8 8 
CO @: -B se ae 

(4) x"? ee rr tt gt iS ee 
@8 @- OO: «+ os ae 

(5) x" eer; rg 9:8 
@e @- ++ ++ 6@ 

(6) x” eos es: 
ee -- ++ 08 @- 

(7) A 2M rg OE 8 8g :: 
*@ 6+ +O SO ss ce > @@ @: 

(8) An ri oOr ori rg 2 Me 8 8 cs 
“@ ++ @: »-@ @O@8 «+ «es > oe 

ce. For primes in other roles see §172. 

§84. Plurals and Possessives: For plurals or possessives of mathematical expressions which end with a superscript or subscript 
see §39. , 

RULE XIV—MODIFIERS 

Modification Indicators 

Directly Over 

First order $: 
@ 

Second order 3:3: 
-@ -@ 

Directly Under 

First order ee 
‘eo 

Second order oo ef 
oe -@ 

Multipurpose ‘6 

Superposition :@ 

Termination $$   
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Modifiers 

Are 

Concave upward —_~ 3°: 
“@ ce 

Concave downward we 3° :: 
ee 

Arrow 

Barbed at both ends —s 8° 0° #0 oe ce 
*@ *-@ ++ oe @ 

Barbed at left — oc of oe ee 

Barbed at left and dotted at right — * “ eo eo *: 

Barbed at right 

Contracted form —> 3° 
e@6°8 

Uncontracted form —_— < ee ee Se 

Dotted at both ends o—_—» of °: ee ee”. 
*O +O ee ee By 

Dotted at left (no barb) —— °: *: oo oe 

Dotted at left and barbed at right _——-> °° : 3 oe oo Se 

Dotted at right (no barb) — °: ee oe : 3 

Hollow dot at both ends o——0 of 8 fee ee 8 8: 
78 -O@ +O ee te Ow e 

Hollow dot at left (no barb) o——— a. 3° o.oo ee 
“@ *@ +O ee oe 

Hollow dot at left and barbed at right o> a. 9 8. 68 ce ce 
*@ -@ -@ one Be 

Hollow dot at right and barbed at left <0 3° ot co oe? *: 
“@ +O: ‘ee 

Hollow dot at right (no barb) —_ o° wo ee. 
7B se oe 0@ e 

Bar 

Horizontal (macron) — *. 
eo 

Vertical e-   
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Caret (circumflex) A 38: 
. *® -@ 

Inverted v 73 ee 
-e@ -e 

Left-pointing < os: 
e +e 

Right-pointing > 7. 7 
-@ -e 

Dot ° °: 
-° 

Hollow Dot ° 2% 
“e@ -@ 

Question Mark ? 3 8: 
*@ 06 

Tilde 

Extended ~~ 055% 
. e -e 

Simple , ~ 12%, 
-@ 

Triangle (equilateral) A e. oe 
*e@ oO 

§85. Modifiers: A modifier is a superscript or subscript which occupies, respectively, a position directly over or directly under 

the sign to which it applies. The modifiers in the list at the beginning of this rule are those most commonly used, but other modifiers 
must be treated in the same manner. 

886. Modified Expressions: 

a. The Five-Step Rule for Transcribing Modified Expressions: The components of a modified expression must appear in the 
following order: 

i, Multipurpose indicator <4 

ii. Expression being modified. 

iii, Directly-over indicator $: or directly-under indicator °¢ 
-@ -e 

iv. Modifier. 

v. Termination indicator $$ 

These five components may never be separated from each other by transition to another braille line. The termination indicator terminates 

only the modified expression; it does not affect the level at which the modified expression occurs. 

(1) x vo fo 88 88 88 
> 66 -@ -8 -@ 

(x with subscribed bar)   
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(2) x+y ro 2 3S 82% 88 
f + €@ 008 @@ -@ -@ -@ 

i (x plus y, with superscribed bar) 

i (83) lim f(x) tes ot 78 08 88 3° 3 le Se s° 80 °° os 
x0 +. @- ++ @+ -@ 68 *@ @- ee 08 -e ++ 8 @@ 60 

(the limit, as x approaches 0, of f of x) 

(4) x? 10 8 3 al ce 82% 8S 
++ @@ -+ @- ++ -@ -@ -@ 

(x squared, with superscribed bar) 

(5) x’ 19 88 5 Br 8% S88 
- @@ @: -89 -69 -@ 

(x primed, with superscribed bar) 

Om cele h te 3 
: (x sub 1, with superscribed bar) 

  
(7) xX to me ig 8S 8 8: 8S 8S 

«+ @@ -@ @- ve -e@ -@ -@ 

(x sub n, with superscribed bar) 

b. When the expression being modified is a single digit or a letter, lower-case or capitalized, from any alphabet, and in any 
type form, and when the modifier is the horizontal bar directly above such a single digit or letter, the digit or letter, followed by the bar, 
serves to express the modification. This construction should be regarded as a contracted form of expression and must be used whenever 

applicable. If the modification includes a superscript, subscript, or prime, the five-step rule of a above must be followed. The five-step 

rule may be used in conjunction with the contracted form without fear of confusion. 

qQ) x ee 8, 
ee :@ 

(x with superscribed bar) 

(2) x+y oe me 8 83% 
ee 8©@ ©8 @f 6 

(x with superscribed bar plus y with superscribed bar) 

(8) xy oo en 8 
ee -@ e8 

(x with superscribed bar, times y) 

(4) xyz ee ee fe fe 
oe eo 0 o8 

(x, times y with superscribed bar, times z)   (5) x? oo el 8: 
ee -@ -. @- 

(x with superscribed bar squared) 

(6) x’ oe 9,   
(x with superscribed bar primed)   
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(7) %& ee flee. 
oe -@ -@ :- 

(x with superscribed bar, sub 1) 

(8) & we ee 8 88 
ee -8@ °@ @: 

(x with superscribed bar, sub n) 

() ZB ig ts te fe 
13 (8 fe ee ce 

(boldface capital Z with superscribed bar) 

(10) 3.54 1S oe 8 0: ee % 
ee ee “@ “6 -@ -@ 

(3.54, bar superscribed to the 4) 

ay GASH ORR NG EEUUGE ESN EHN GS 
(a with superscribed bar times boldface capitalized A plus b with superscribed bar times boldface capitalized B, the 
whole expression with superscribed bar) 

(12) AL ro% rg 8% 
‘@ ++ 56 08 -e@ 

(A with a right subscript of x with superscribed bar) 

(18) _ 11 Or rg eee, 8 ee, 

¥+¥ to}: 8 ee (0 ee os '8 

(A with a right subscript of x with superscribed bar plus y with superscribed bar) 

(4) ef es ger ee 
:¢ tl ee Je 

(e with a right superscript of a times x with superscribed bar) 

(15) 3s een gt 8? 
ee -@ -@ @- @- 

(the plural of x with superscribed bar) 

§87. Modifiers of Higher Order: 

a. A modifier of the second order must be preceded by the second-order directly-over or directly-under indicator, and a modifier 

of the third order must be preceded by the third-order directly-over or directly-under indicator. The termination indicator, however, must 
be used only once, after the last modifier symbol. 

(1) ax=3 ++ @6 -@ ©@ @: @: @: @: @- -@ @- 

x+y fee ce os Se 8 fe ce: ‘ee: 
  

(x plus y superscribed by a bar, which in turn is superscribed by a equals 3) 

    (2) x+y te 07 19 0g 08 OL 08 08 8: 2°: Se O88 88 8: 9 736: 88 
ans > @@ @@ 08 :-@ -@ -@ -@ :: -@ @- @e@ ++ +-@ +O +O +s -@ @: ee @- -@ 

b=2 

(x plus y subscribed by a bar, which in turn is subscribed by a equals 8, which in turn is subscribed by b equals 2) 

b. <A modifier of order higher than the third must be treated in the manner suggested in a above. 
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ce. A modifier, to be of order higher than the first, must be associated with the same expression as a modifier of lower order. 

In §86b(11) above, the long bar is not a modifier of second order because no modifier of first order is associated with the same expres- 
sion as the long bar. 

§88. Simultaneous Modifiers: When a mathematical expression is simultaneously modified above and below, the modifier below 
must be indicated first. The termination indicator, however, must be used only once, after the last modifier symbol. If the modifiers 

involved are of order higher than the first, they are treated as described in §87. 

  
qd) x + y e: @ "ee. -e ee 
  

(x plus y, with subscribed and superscribed bars) 

  

(2) 1 
— = 1 

2, an 

7@ :: -@ e¢ ve ‘© @: -@ «+ @: «+ @@ @@ @@ +: -@ ++ -@ @@ ++ -@ -@ @- *@ oe 
oe e-: * *@ @- @ ++ 6@ 0@ -@ @8- -- ® -@ -@© -@ -@ wee -e@ @- 
-@ -ee- ‘ee: cee: ee ++ -@ -@ @@ -@ -@ +» @ @ «+ OF ++ OF “@ @-; ee -: 

(the Greek capitalized sigma with subscribed n equals 1 and superscribed infinity sign) 

(3) b=? 
x+y 
axz8 

- oe :@ oe oo e@- ee ee 8: :@ @- “@ ++ @ B+ @ BO @: -@ @- “@ -- 8 
“eo -@ “@ te te we . -@ 00 @- *@ 6: @ @: ae ne -@ ©: es 
:. @0 ee e@ :e *@ -@ -@ «+s ‘ee: @@ ++ -@ -@ -@ +O > “@ @- eo @- 

(x plus y subscribed by a bar which is in turn subscribed by a equals 3; superscribed by a bar which is in turn super- 
scribed by b equals 2) 

§89. Parallel Horizontal Bars: Parallel horizontal bars must not be regarded as the equals sign or the identity sign when they 
occur above or below a mathematical expression other than a comparison sign. Furthermore, the bar which is more remote from the 
mathematical expression being modified must not be regarded as a modifier of second or third order; the double or triple bar must be re- 
garded as 2 single modifier. 

w= 02S. % MS 88 
- @€@ -@ -@ -@ -6@ 

(x superscribed by double horizontal bars) 

(2) z to ey ee 8 8: 88 fe 88 
—_— + ©@ -@ -@ -@ -@ -@ -@ «@ 

(x subscribed and superscribed by double horizontal bars) 

(3) x 10 oe me eg es: 8 88 
= s+ @@ -@ -@ -@ -@ -@ -@ 

(x subscribed by double horizontal bars and superscribed by single horizontal bar) 

(4) x ro 02-87% 8 SS 

(x subscribed by triple horizontal bars) 

§90. Binomial Coefficient: The two expressions which constitute a binomial coefficient must be separated by the directly-under 
indicator. The expression which follows the opening parenthesis and precedes the directly-under indicator corresponds to the upper sign 
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in the binomial coefficient; the expression which follows the directly-under indicator and precedes the closing parenthesis corresponds to 

the lower sign of the binomial coefficient. 

k ee @- e e: ee 

(the binomial coefficient with n as the upper sign and k as the lower sign) 

M (2) REGS 

(2) (&) se Ss eee eS: te 08 -0 08 
as @re Ore ee om te Cw ee ee OD 

(the binomial coefficient with g sub j as the upper sign and a sub j as the lower sign) 

§91. Modified Expressions in Superscripts and Subscripts: [If a modified expression is part or all of a right superscript or sub- 
script, the multipurpose indicator must be preceded by the appropriate level indicator. This will automatically be the case if the modified 
expression occurs at the beginning of the superscript or subscript; but the appropriate level indicator must be restated if the modified 
expression occurs at an interior position of the superscript or subscript. If the contracted form for a modified expression is used so that 
the multipurpose indicator does not appear, the appropriate level indicator must not be restated. 

(1) Ar rif te te 88 82 8 8S 88 
“@ «+ -@ ++ @©@ -@ ++ -@ -@ 

(A carries a subscript of x with superscribed tilde) 

(2) Apiy 1: % te 1g O82 8% BS he re OS Se SS 
“@ ++ -@ ++ @O@8 -@ ++ -@ -@ 68 -@ +: O8 -@ +: -@ -@ 

(A carries a subscript of x with superscribed tilde plus y with superscribed tilde; the subscript level after the plus sign 
must be restated before the multipurpose indicator) 

si) 

(8) As ls Or rg oh ye eg 
"@ ++ -@ @€@ -@ e@ 08 -@ 

(A carries a subscript of x with superscribed bar plus y with superscribed bar) 

§92. Plural Modified Expressions: (See §39). 

§93. Modification by Superposition: When one sign modifies another by superposition, in deciding which is the basic sign and 

which is the superposed sign, the following hierarchy, in descending order, should be used as a guide: 

i. Integral sign 

fi. Operation signs 

iii. Bars — horizontal and vertical 

iv. Shape signs 

v. Comparison signs   vi. Signs not covered above 

A sign belonging to a category lower on the list must be regarded as superposed on a sign higher on the list, and the super- 
position transcribed accordingly. If two signs belong to the same category, it is permissible to represent the superposition in either 
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order, provided that the same order is used consistently throughout the entire transcription. The components of a sign compounded by 
superposition must be joined by the superposition indicator and transcribed unspaced, and without transition to another braille line. The 
termination indicator must follow the second component. (For other examples, see “Comparison Signs Compounded by Superposition” 
pages 140-141, and 148.) 

1 -e- eo ee O DP CIP ER 
(integral sign with superposed rectangle) 

(2) -Ee mee oe as 88 
"@ +--+ -@ -@ -@ 

(horizontal bar with superposed square) 

(8) = ote gs 
to li te 0! %S 

(dot between bars of equals sign) 

(4) or 8g et 8s 
*@ @: «+ +S +s @- + @ 

(equals sign with superposed inclusion sign) 

®e Paporgys 
(inclusion sign with superposed equals sign) 

6) ¥ soc eset 8s 
Se fe 1 8 1 88 

(angle with superposed arc) 

§94. Interior Modifiers with Signs of Shape: See §111. 

§95. Are: 

(1) A Te i: 0: oe gee: Bs 
— “ =@ «+ ©+@ «@ ++ «@ 

(A with subscribed arc concave upward) 

(2) AB teri lira gs gee gs 
oe Be we ee tw Cm te Cw 

(AB with superscribed arc concave upward) 

(3) A te ii 01 Oe ge cs 8s 
— erg i le M0 8: 88 

(A with subscribed are concave downward) 

(4) AB te 12 fr: gs ee ges: gs 
— os +O ee BM es we Cw eh UCC w 

(AB with subscribed arc concave downward) 

§96. Arrows: Arrows must not be regarded as modifiers when they occur directly over or directly under a comparison sign. In 
that event, they become a component of a sign of comparison compounded vertically.     
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When a right-pointing arrow with a single shaft of ordinary length is in regular type, has a full barb, and is not part of a 
more complex construction or compound modifier, it must be transcribed in its contracted form. If such an arrow is in non-regular type, 
does not have a full barb or shaft of ordinary length, is part of a compound modifier, or is itself modified, it must be represented in its 
uncontracted form. 

—_ 

(1) AB te 12 Orr 8: 8: 88 8. Ss 
os +O +s «Boe +O 6S Oo -@ 

(AB with superscribed arrow barbed at right) 

<—— 

(2) AB te 12 02 22 8: 8: 8% of oe ce 88 
«6B ee eB ee Bw eH OBS ee ee 1 @ 

(AB with superscribed arrow barbed at left)   — 
(3) AB te 11 8 15 8: 8! So oo es ce 8s 88 

+ 8B ee OM he ewe Owe wm ee ee Ml 

(AB with superscribed arrow barbed at both ends) 

ce 

(4) AB te 11 M2 22-8: 8: Se 6? cc oe °: 88 
oe Be eB te wm we tH te ee 8 w®™ Ow 

(AB with superscribed arrow barbed at the left and dotted at the right) 

-—~e 

(5) AB te 12 8 15 8r 8: 88 8: oe we 8: 88 
eB ee eH ee em wm CH te te Cwm Ow 

(AB with superscribed arrow dotted at both ends) 

0 

(6) AB te 12 Mr ot or oh 8 8 oe oe 2 8 88 
oe 46@ ee eM ee te Oe we ewe es tel Ow ww 

(AB with superscribed arrow with hollow dots at both ends) 

—— 

(7) AB te 2 SIL 8. 8. oo 8. oe oe oe 
2H eH ee OH em eH ee te Cw 

(AB with superscribed arrow dotted at left) 
  

> 

(8) AB to 12 M52 8: 8: 8% 8 ok ce MO 8 
eB et eB ee em ow CH ee ee |e 

(AB with superscribed arrow dotted at left and barbed at right) 

c xR’ 4 (9) AB te 12 02 52 8: 8: SY ok oe 9: 88 
eB ee ewe ee ew ew re te Ow Hw 

(AB with superscribed arrow dotted at right) 

(10) Xfe¢y 77 @e “0 88 os co To 2. 2% 9 8 eee 7:8 
-o@ 806 8B re ee Be "Ses +-@o -@ +s -o -@ e@ 

(arrow with superscribed f hollow dot g between X and Y) 

§97. Horizontal Bar: 

a. The horizontal bar must not be regarded as a modifier when it occurs directly over or directly under a comparison sign. In 
that event, it becomes a component of a sign of comparison compounded vertically (see §147). When the horizontal bar is itself modified 
by a dot under it or a caret directly over or under it, the combination is a modified sign of comparison (see §146). When the horizontal 

bar is itself modified by a dot over it, the combination is a sign of operation. 

b. The horizontal bar is often used to indicate the recurrence of one or more digits in a decimal numeral by placing it over the 
digits which recur. 
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c 

§98. 

§99. 

a. The dot is frequently used to indicate the recurrence of one or more digits in a decimal numeral. 

Rule XIV—§97b-§99a 

3 73° oe fo 
ee -@ -- -@ 

(decimal point 3, with a bar over the 3) 

(2) 7128 188 le ea ol ol os 85% 88 
ee -@ -: 08 ++ © 08 °@ -6© :@ 

(decima! point 7128, with a bar over the four digits) 

(8) 8.5729 Boe fel ee co os to 82% 88 
ee -. -@- ee -> @+ @- -@ -@ -@ 

(8.5729, with a bar over the 29) 

When the horizontal bar occurs over or under the integral sign, or over or under the abbreviated or unabbreviated function 

name for limit, the bar must not be treated as a modifier (see §171 and §118, respectively). 

Caret: 

MF ie Mpa CER; 
(x with superseribed caret) 

(2) +% 

(equals sign with superscribed caret) 

(83) * 79 0h 8 og 88 Ss 
+ @@ -@ -@ -@ -@ 

(x with subscribed inverted caret) 

(4) = 79°: 3: 528: 3s 
‘@ @- -@ -@ -@ -@ 

(equals sign with superscribed left-pointing caret) 

(5) = 6 

(equals sign with superscribed right-pointing caret) 

Dot: 

pose, a dot is usually placed in print over each digit of the recurring sequence. 

modifier. 

(1) 8 $8 oe 858 8s 
e@ -@ -- +: -@ -6 -@ 

(decimal point 8, with a dot over the 3) 

When used for this pur- 
In braille, however, only a single dot must be used. as a 
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(2) 186 SS celee el tl gg 
ee -@©.-: +s +s -@ -@ -@ -@ 

(decimal point 185, with a dot over each of the three digits) 

(3) .186 8s ce ce el Sr 8s 
ee -@ ++ «+ ++ -@ -@ -@ -@ 

(decimal point 185, with a dot over the 5) 

b. Although there is theoretically no limit to the number of dots which may be placed over or under a single mathematical ex- 

pression, in practice the number rarely exceeds three dots. However, as many dots must be used in the transcription as are present in the 

printed text, except in the case of recurring decimals as in a. 

M yo itt git ess 
+ @@ -@ @ -@ -@ 

(x with two dots over it) 

(2) "3" 7o 78 8: oo: 8: $8 
x i? oe * ‘@ -@ -@ °3 

(x with three dots over it) 

(3) x rote 8s 
° ee -@ -@ -@ 3 

(x with two dots under it) 

§100. Hollow Dot: 

QQ) & e731 ee: gs 

(equals sign with superscribed hollow dot) 

§101. Question Mark: 

(y= ro 288k ot 8 
+ -@ @- -@ -89 ee -@ 

(equals sign with superscribed question mark) 

(2) = re oe 8 8: 88 
? *@@:- -@ -© @@ -6 

(equals sign with subscribed question mark) 

; §102. Tilde: The tilde, simple or extended, must not be regarded as a modifier when it occurs directly over or under a comparison 
sign. In that event, it becomes a component of a sign of comparison compounded vertically (see §147). When the tilde, simple or ex- 
tended, is itself modified by a dot or a caret directly over or under it, the combination is a modified sign of comparison (see §146).   
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RULE XV—RADICALS 

Radical (square root) Vv :$ 
rw 

Radical Indicators 

Index-of -Radical 3: 
-@ 

Order-of-Radical 

First inner radical 7° 
-e 

Second inner radical ee 
-@ -@ 

Third inner radical eee 
e@ -@ e 

Termination $$ 
-@ 

§103. Simple Radicals: The most commonly occurring radical is the square root. 

a. When the square root sign has a vinculum (horizontal bar) which specifies the extent to which the radical sign is effective, 
the transcription of such a radical is accomplished by the following three steps: 

i, The radical symbol :3 

ii. The expression to which it applies (radicand). 

iii, The termination indicator $3 
*@ 

(1) v2 $0: 88 
e- @- -e 

(2) vVx+y +@ @0 -@ e8 os 

o° ce cc os “8 

@ VOFT OIE CDE R 
(4) Vx? + y ‘@ ee -@:- ‘@ ee -@ oe 

ef ee (8 8 eo ce oo: 38 88 

5 -@ @€e@ 00 -0© 08 -@ oe 

© o° (8 ee 0: os es eo 

(6) 3Va 13 eo 8 8: 88 
ee: @ +. 8 

™ Vx° @ 08 ee s oe 
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b. When the square root sign occurs without a radicand, as when attention is being called to a sign in ink print, or when the 

extent to which the radical is effective is not indicated in ink print by the vinculum, the termination indicator must be omitted. 

(1) The V means “square root.” 

-@ "@ ee - ee e ‘+ +@ ©8@ @ °-68 @ e e -@ cad 
e- °@ eo: e°e e- + @@8 ++ > e ee e @ e080 ee 8 

e ee - e ': @ e ee eo. 6 0: e e e- e ee 

(2) V(x+y) 798, 08 79 98 C8 

(no vineulum in ink print) 

§104, Index of Radical: Radicals of index other than 2 require a specific index. The transcription of such a radical is accom- 

plished by the following three steps: 

  

i, The index-of-radical indicator 

ii. The index of the radical. 

iii. Then proceed according to the three steps in §103a. 

(1) ¥2 8: 00 (Se: 8s 
"@ «+ @: @ -@ 

(2) 3Yx+y $00 8: ce 18 oo 52 88 88 
@ee -- -@ ++ @ ee o8 e@ -6 

(3) Wag: 83 8 8: 88 
-@ eo: o- ss 06@ 

(4) m+ Pp q ©: oe -@ ee .¢ ee -© 20 00 

§105. Nested Radicals: Occasionally, radicals are nested one within the other. The first inner radical is then regarded as having 

a depth of order 1, the second inner radical as having a depth of order 2, and so on. In such cases, the order-of-radical indicator <:* 

(dots 4-6) must be repeated before both the radical symbol and its associated termination indicator as many times as it is necessary to 

indicate the depth of that radical. If one of the inner radicals is associated with an index, the proper number of order-of-radical indica- 
tors must be placed before the index-of-radical indicator rather than before the radical symbol itself. The order-of-radical indicators are 

provided for the purpose of enabling the reader to keep track of the depth of the radical to which it applies. 

(1) Co Jey Lo 1, Veny hs 3 oo -0 10 1g 00 0 08 10 og -0 ©. Oo 

  
(the square root of the sum of three terms; the first term is x, the second term is the square root of x plus y; the third 
term is z) 

Wet wry + y 

“@ ++ @: @O@8 +: @: «+ O8 -@ *. se eo ee oS e@- if oe 4 : 3: + 0@ °3 ee es oe e 

(the cube root of the sum of x squared, the cube root of x squared plus y squared, and y squared) 
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(8) V/ Wx = ¥ Wx 

-@ -@ @- ++ -@ 08 -@ 80 60 -@ @- @- ++ +@ -@ -@ @@ -@ 66 06 

oe Tee ee eS ee Ee aS SE 
(the square root of the cube root of x equals the cube root of the square root of x) 

(4) 3 ce 78 59 78 9S 18 8 28 8 ee ce 8 8s ce gs ss 
x+ Vy + vz o° 00 ce (co: os ce 0 eo a8 eo ee 0 88 Se 

(a nest of three radicals; the outer radical contains x plus the inner radicals, the first inner radical contains y plus the 
second inner radical, and the second inner radical contains z) 

RULE XVI—-SHAPES 

Shape Indicator 3° 
° 

Interior Shape-Modification Indicator ‘3 s: 

Structural Shape-Modification Indicator : : 

Filled-in Shape Indicator 3 
“e 

Shaded Shape Indicator . : : 

Termination Indicator ss 
“@ 

Basic Shapes 

Angle < 3° ef eo 6 

Are 

Concave upward —s 3° °: ee: 

Concave downward nS sfc: 
"ee 

Arrow 

Left-pointing <—- °: e ee ee 

Right-pointing 

Contracted — 3° % mee! 

Uncontracted _ °° oe ee <0 

Down-pointing | °: ee ee “eo 
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Up-ointing | $2.2) $6 se fe 
Circle O ge ee 

-e 

Diamond © 3 °3 

Ellipse (oval) Cc) gee, 
“e@- 

Hexagon 

Irregular Q eee, 8e 
*@ -: 06 

Regular © 8? 3s 
*@ @: 

Intersecting Lines x 3 3° 

Is Parallel To | | eee. 
e-> @- 
*@ @- 

Is Not Parallel To A :¢ 3° 8: 
o- -0 @: 

Is Perpendicular To eo ce 
*. 3: 

Is Not Perpendicular To © ee ee 
A a8 

Parallelogram Z_/ 2 38 

Pentagon 

Irregular CY eo ee ce 
e ee: 8 
@@ «. 

Regular CO) ee -- 
e:- 6 
-@ -@ 

Quadrilateral a | g° se 
-@ @- 

Rectangle C_] / 2 3 

Rhombus L/ or AN 3 3 

Square [] 8° 5s 
-e@ -@ 

Star Ww sos! 
-@ @- 

Trapezoid LN eee, 

 



  

112 Rule XVI 
  

Triangle 

Inverted 

Regular (equilateral) 

Shapes with Interior Modification 

Angle 

Circle 

  

Angle with interior arc 

Angle with interior clockwise arrow 

Angle with interior counterclockwise 

arrow 

Circle with interior arrow pointing right 

Circle with interior arrow pointing left 

Circle with interior arrow pointing right 
over interior arrow pointing left 

Circle with interior arrow pointing left 
over interior arrow pointing right 

Circle with interior arrow pointing up 

Circle with interior arrow pointing down 

Circle with interior arrow pointing up 

followed by interior arrow pointing down 

Circle with interior arrow pointing down 

followed by interior arrow pointing up 

‘Circle with interior cross 

Circle with interior dot 

Circle with interior minus sign 

Circle with interior plus sign 

Square 

  

Square with interior diagonals 

> 
2 

©
0
D
O
C
@
2
S
S
C
O
O
O
O
O
O
 

P
E
P
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Square with interior dot 

Square with interior horizontal bar 

Square with interior vertical bar   
Square with interior northwest- 

southeast diagonal 

Square with interior southwest- 
northeast diagonal 

N
Y
U
B
A
W
 EI
 

‘ 

Shapes with Structural Modification 

Angle 

Adjacent angles be or = of ot 8 8 88 

Alternate exterior angles 

Alternate interior angles 

Complementary angles se 9 1@ ef ge ee   Corresponding angles oe .© -0 08 08   Exterior angles 

Interior angles 

Obtuse angle ge 58 8 8, 98 

e ee -0@ @- e 

Right angle ge 58 8 8 8s 
@ -@ e . e 

Straight angle 

Supplementary angles ee 50-0 50 90 9¢ 

Verticle angles 

Triangle 

Acute triangle 

Isosceles triangle 

bo
p 

XR
T 

O
O
H
A
H
E
W
S
 

Obtuse triangle 
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Right triangle —_- oe -0 -@ e- ee ht trian IN ssf 5 de 
Scalene triangle L—m. 3° os 8 of os 

/ §106. Basic Shapes: A shape is a sign which is in general a miniature picture or diagram of the object which the sign represents. 

A shape is represented by using a letter, numeral, or even a configuration of dots which is suggestive of the shape. The 
shape indicator must precede the shape symbol. A symbol of shape must be used only for the representation of the corresponding sign 
of shape; it must never be used to represent the word or phrase which is the name of such a sign of shape. 

M@ CO 38s 
>@ @- 

(2) O 3; °° 
*@ 

3) O oe: ee 
*@ -@ 

OO es 
6) 7 s° ot 

“e@ -@ 

(6) —~> o: 6 
‘@e 

(1) xd oe 8 8 ee 
ee *®@ -@ 

(8) Z ABC = Z DEF ee -@e 8 @+ ee BO +s OF -@@.- ee -@ + @@ +: @- ++ O@ 

°e te te ll te Mola ‘ee: °e 6 re hg he 

8107. Other Shapes: Signs of shape which do not appear in the list of Basic Shapes must be represented by the use of one or more 
letters suggestive of the name of the shape being represented. Care must be exercised not to use an alphabetic symbol to which a mean- 

ing is already assigned in the above list. In addition, the transcriber must supply a note of explanation to the reader concerning the 
name of such a sign of shape and must supply a drawing of the shape if possible. If a combination of letters selected to represent a sign 
of shape is contractible, the contraction must-not be used. The shape indicator must precede a shape symbol constructed in this way. 

a) CG seers   (in ink print, the drawing of a moon) 

@ -S nes 
(in ink print, the drawing of a church)   

§108. Filled-In and Shaded Shapes: Any of the closed shapes in the above list, if they are filled in or shaded, must be represented 

as such by using :$ (dots 45-6) or -:* (dots 4-6), respectively, preceding the shape symbol. The shape indicator must, in turn, 
-@ -@ 

precede whichever indicator has been used. 

(1) > oe: cs 6 
@c-- 

(filled-in ellipse) 
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(2) eB so 3% 

(shaded ellipse) 

§109. Polygons: The list of Basic Shapes contains the shapes for regular polygons up to six sides. Any regular polygon with 
more than six sides must be represented in the manner suggested, that is, by using the numeral which specifies the number of sides. An 
irregular polygon, that is, one which has at least two unequal sides, two unequal angles, or both, must not be represented in this way. 
It must be represented as specified in §107. 

oO te 
(regular octagon) 

(2) C) so ele: 
*@ ++ @ 

(regular polygon of 12 sides) 

© @ 8a: 
(filled-in regular octagon) 

(4) oA so oe 
*@ @- «- 

(an irregular octagon; a transcriber’s note with a drawing is required) 

  

§110. Shape with Structural Medification: When a sign, which is a special case of a more general situation, is used, (for example, 
right angle is a special case of angle), or when two or more signs of shape are combined to form a composite sign with a more detailed 
structure, (for example, two angles are combined to form adjacent angles), the shape which is formed in either of these ways is called 

a shape with structural modification. 

The modification is indicated by a letter or combination of letters suggestive of the nature of the modification. The symbol 
used for indicating the modification must be preceded by the structural shape-modification indicator and followed by the termination indi- 
eator. This combination must directly follow the symbol of basic shape which is being modified. 

Shapes with structural modification not shown in the list of Shapes with Structural Modification. must be transcribed in 
accordance with the principle suggested by those shape symbols. The transcriber must supply a note of explanation to the reader con- 
cerning the name of the structural modification and must supply a drawing if possible. If a combination of alphabetic symbols selected 
for a structural modifier constitutes a contractible combination, the contraction must not be used. 

(1) A 3268 32 32 83   
(an isosceles triangle; without modification the shape symbol signifies triangle) 

@ Jy Sf o0 22 68 88   
(adjacent angles; without modification the shape symbol signifies angle) 

8111. Shape with Interior Modification: 

a. When a letter, operation sign, or other sign is placed inside the basic sign of shape, the shape which is formed in this way is 
called a shape with interior modification. 

 



  

116 Rule XVI-—§111a-§114 

The modification is indicated by using the symbol which corresponds to the modifying sign. This symbol must be preceded 

by the interior shape-modification indicator and followed by the termination indicator. This combination must directly follow the sym- 
bol of basic shape which is being modified. 

M @)  osttegarcp ns 

2 & oo St ig of co 8s 

wo e-J &. oe (8 oe oe 
. "© © -@ 0 8 -@ 

(4) £20" oot ee tcc tgs 
*@ -@ -@ e@ ee ee e -@ e 

b. If two or more interior modifiers, arranged horizontally, occur inside the same basic sign of shape, the corresponding symbols 

must be separated by the multipurpose indicator, but the interior shape-modification indicator must be used only once, before the first 
modifying symbol. The entire combination must directly follow the basic symbol of shape which is being modified. 

M QD) SES ep thee te stp tee ea 

ce. If two or more interior modifiers, arranged vertically, occur inside the same basic sign of shape, the corresponding symbols 

must be transcribed successively, without intervening spaces or indicators, beginning with the symbol which corresponds to the upper- 

most sign and proceeding in descending order. The first modifying symbol must be preceded by the interior shape-modification indicator, 

and the entire combination must directly follow the basic symbol of shape which is being modified. None of the interior signs may be 
regarded as a modifier of any of the others, and the technique for representing modified expressions does not apply. 

OG «NATE SP SE ae oa fo Sf st os ae 83 

§112. Shape modified by Superposition: When a sign is superposed upon a sign of shape, the shape which is formed in this way is 
called a shape modified by superposition. Superposition may be distinguished from interior modification by noting that in superposition 
one of the signs extends beyond the boundary of the other. Whereas, in the case of interior modification, one of the signs is confined 
within the boundary of the other (see §93). 

(1) D 8, 2 ge e8 s 

(a vertical bar extending beyond the boundary of a circle) 

@ |) soe8 388 5 88 
-@ «+ -@ -@ -@ -@ 

(a circle with a vertical bar through the center extending as far as the boundary of the circle) 

§113. Drawn-In Shapes: It is often better for the reader to have shapes drawn in than to have them represented by the elaborate 

braille constructions specified in this rule. However, it is not possible to formulate specific rules concerning which form should be used 

and, therefore, the decision is left to the experience and judgment of the transcriber. 

§114. Plural of a Sign of Shape: The plural or the possessive of a sign of shape is sometimes indicated by placing the letter “‘s” 
on the inside of the sign of shape. When this form is employed, the braille transcription is effected simply by placing the lower-case 

letter ‘“‘s” after the shape symbol (see §39). 

(1) 0 ot st 
(in ink print the “s” is inside the triangle shape) 
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§115. Spacing with Symbols of Shape: 

a. When a sign of shape is followed by its identification such as a letter, sequence of letters, or numeral, there must be a space 

between the shape symbol and its identification. In principle, the spacing rule which covers symbols of shape which are identified are 
the same as those which apply to function names and their abbreviations. 

(1) Z1 soo 88: 
*@ +®@ ee -: 

(2) 4 ABC $° 38 rr fr ir gi ou: ee 
*@ @: “O@ +e §-O + * +H oe 

(3) OR 3° ee Se 
oe ee ee- 

(4) InA ABC, ZA = 90°. 

ti ote 3° os reMr ore grr een: 3° f° 12% 10%: 3 te 10 18 2% 8 13 oe 
*@ @: “6 @: "Oe 6H te e@ te Cw -@ -@ "@ ce -@ @- ee ©: @8@ ++ -@ -@ -@ -@ 

(5) 4\ UVW and XYZ os et ek 8 
*@ @- @: -@ @@ -@ 08 -@ -@ ee -@ 0668 -@ @@ -@ 0@ 

(6) LA se 6% 5° 8. 83 1% 
°@ -@ -@ ®- °-@ *“@ ve 

(7) 4 ABC ef 58 8 ge se os ck Me 8 nin gir: 
-@ -@ -@ e@ :-6 e @- 7 +@ e e@- e 

(8) Zx + Zy ge ge oe 8 ge gees 
"oe -@ ee ee e e eo 

(9) Zi + 228 Fe 8a 8 88k Se 
°o -@ eo -+- 020 ®:- -89 -@ ee -- 

(10) AABC “3 3° 63 ro@r oir gic: oe ce ge og yr: sec: 3g cs 
“AEFG e e° e e “@ e ee e @ s+: e ee 

(11) m ZABC eoge ce rr Mor groin 
e- -@ -@ *@ +O ee ® 

(12) Z90°+ 2120° se 5° Ste ce 122% 8 re ro 8h ot Sel et ie 18% °: 
“@ -@ e@ @- e@ -:: *@ -@ ++ @@ -@ -@ @e@ -+ @- @@ -- ‘@ -@ 

b. Shape symbols which represent omission must be spaced in accordance with the omitted item which they represent. 

qd) 0% 8° oe 1° le 
*@ -@ >: 08 

(the square represents an omitted numeral) 

(2) $A 7° 0° $¢ 6s 
: ‘ e 

(the triangle represents an omitted numeral) 

, 4 _ gh 18 ce (8 [8 ee 8 oo le ce 98 ‘3 ee te "8 8) os oe 8 cs 
‘ (3) 6i5 = 3 ee @- -© 6 -@ @- ++ © -@ 08 ee- eo e: -© -@ -@ @- © @ oe 

(the triangle represents an omitted numeral) 

(4) 1day = 240 Ser BO Sh Sel ek tt 
ee -- os es O08 -@ oO ee @- -@ ae 

(the diamond represents an omitted word or abbreviation)   
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(5) 

(6) 

(7) 

xOy=yOx ee sf oe fs 8 8 88 88 oe OP 
oe -8 -@ 00 *@ e: ee -@ -8 66 

(the square represents an omitted sign of operation) 

2+4A7 30: if ee) SP 8 13 be 
ee e@- e868 -6 °® @- ee e6 

(the triangle represents an omitted comparison sign) 

2+ 8=V 130: 3% te 2%: 7° 3° 
oe e- ce -: :@ @- 0 -e 

(the inverted triangle represents an omitted numeral) 

Symbols of shape which are either comparison symbols or operation symbols must be spaced accordingly. 

for oN 
(the arrow is a comparison symbol) 

lim f(x) :. 8: e° oo ee oe oe e. 7: 933s oo 86 oe 6 

xm 7 8: 8. 8! fe oe fe 8: ‘oe Se ce °. SS 00 ce 

(the arrow is a comparison symbol) 

AB 1 CD meri: 8: ss 11 9 rr Sg 
"@ rr -@ ee -@ @- “@ ee -@ es 

(“is perpendicular to” is a comparison symbol) 

AB #¥ CD f2@lorn g: 7° 3° 8: 17 08 rr Og 
“Oe eH oe ee: -@ @- “Oe 6s +o 

(“is not parallel to” is a comparison symbol) 

x Oy ee ge oe 9 ge -e oe 08 

oo eo |: 38 fe ce 8s es 

(the circle with interior plus symbol is a symbol of operation) 

xMy oe ee fe oe 8 

(the filled-in square symbol is a symbol of operation) 

In any case, a symbol of shape must be unspaced from any braille indicator which applies to it. 

c. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

d. 

(1) 

(2) 

Abbreviation 

amp 

antilog 

—_ 
AB te 12 Mr rr 8. gs se te 8s 

7° e e @ -@@- e 

1101, + 1000 Sel el lee: 16 8° 8 tn 8 0 le te te ee 8 
> > ee... OO hl Ot te Oe ee 08 08 0 -e -:-: 

RULE XVII—FUNCTION NAMES AND THEIR ABBREVIATIONS 

Function Name Braille Equivalent 

amplitude eo: ee $e 
os. @: @- 

eo. e@ antilogarithm °: *$ os o* :: ce ee 
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Abbreviation Function Name Braille Equivalent 

are arc °. 36 °° 
© @e ae 

arg argument *- 3.33 : 

colog cologarithm °° °, 3: ‘ HH 

cos cosine eee. se 
ee: 

cosh hyperbolic cosine ee % “ $e 

cot " cotangent coe. cs 
@:- @: 

coth hyperbolic cotangent ee % 3 Se 

covers coversine ooo. 8: os 8s 6? 
@- ee e- @- 

csc cosecant oo 50 oe 
@e- 

esch hyperbolic cosecant oe 3 oo Se 

ctn cotangent oe 58 eg 
@- 6 

ctnh hyperbolic cotangent °° 3 ‘3 Se 

det determinant es *: oe 
. o> @ 

erf error function *. 8. 3° 

exp exponential o, oe ge 
++ ©@ @- 

exsec exsecant ett te 
> @©@ @- «- 

grad gradient es 5 8: eg 
ee De te oe 

hav haversine oe, °: 8: 
oe ee 

im imaginary part ee 
"+ @ 

' inf infimum 67 oe ge 
eo: 

lim limit s: 50 9 
@-; e- 

lim upper limit e.g: 40 ¢8 
-@ e- e- 

ad 
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Abbreviation Function Name Braille Equivalent 

lim lower limit eos: 52 00 
*e@ 6 e- 

In natural logarithm g: ° 
@- @ 

log logarithm $s: °. 33 
@> @ o- 

max maximum eo: te 
, e ee 

min minimum °° 3° ° 

mod modulo on 88 8S 
@> @ «ss 

re real part $e % 

sec secant e* Se ¢ 

sech hyperbolic secant ° °e °° 3s 

sin sine of ot 88 
@-.-. e- 

sinh hyperbolic sine ° °° ° oe 

sup supremum Pd e: se 

e ee 6. 

tan tangent 63°: 8g 
@> +s @ 

tanh hyperbolic tangent 3 °: 3 Se 

vers versine $: % Se 6° 
ee @- @- 

§116. Contractions in Function Names and Their Abbreviations: See §55b and §56. 

§117. Numeric Subscripts with Function Names and Their Abbreviations: See 877. 

§118. Modifiers with Function Names and Their Abbreviations: The bar which occurs over or under the function name “limit” or 
its abbreviation “lim” must not be treated as a modifier; the combination must be transcribed by means of special symbols for upper 

limit $3: $: 49 9% oor 8: 8: 4% 89 2% 68 = or lower limit ** &: 49 8 or 99 8: 58 of 28 G8 Other modifiers, 
“@ @: +: @: 7O@ @+ 6s @e ++ @& <@ @+ «+s @ *@ @. +s @ +s @ 

however, must be transcribed in accordance with the techniques for the representation of modified expressions.     
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@ Mm to eke Soe HR Ki Bekok 
(2) lim fi Cx) ++ @@ @: -@© @0@ 00 08 ee @- ++ @68 @6 eo -- @@ -: ©: @@ -@ 

ae SENN Hak aes cs ob cease 
(3) lim f(x) “+ @ +@ 08 @6@ 08 ee @-: *@ ++ @@ ee @- 06 :@ 

x0 8 ol ole fe ce fee os os ce 2: 88 ee se 

§119. Spacing with Function Names and Their Abbreviations: 

a. A space must be left after an unmodified function name or its abbreviation. If the function name or its abbreviation carries 

a superscript, subscript, or modifier, the space must follow the superscript, subscript, or termination of modifier. 

(1) sin x oo os ee 
@- ++ @ ee 

(2) cos? x oe 8 a? iS a: ee 
e:- @: - @: oe 

(3) et" fe See ce oe 
os e s+ @ ee 

(4) are AOB *: 3. of rpo@r orn My rh 8: 
o. @ ae *“@ cs. @ @: “@ ce 

(5) log, x 3. “ees ce”. ee 
@ > Ot Hive ee 

(6) lim f(x) of: eo eee ee ee 8g gs gf 8. 88 C8 
x90 + @- ++ @- -@ 08 -@ @- ee ee -e ++ ©0 @@ 06 

b. If two or more consecutive function names or their abbreviations occur, the space between them may either be omitted or 

included in accordance with the ink print copy. When there is doubt concerning the presence of a space in ink print between the function 
names or their abbreviations, a space should be left in the transcription. 

(1) aresin x o: oof 5e ce os eo 
tier te et oF ee 

(no space in ink print between arc and sin) 

(2) are sin x $9 ot teste 
oe Be ee @: ++ @: ee 

(space between arc and sin clearly shown in ink print) 

ce. The expression which follows or precedes the function name or its abbreviation must be spaced in accordance with the other 

spacing rules of this Code. 

G1) sinx + y af oh S88 8 
@- +: @ ence ef 

(in ink print, there is a space on both sides of the plus sign) 

(2) sin «/8 oe 28 8 oe 38 ie oe 
@: «+ @ -@ @- -@ @: =. 

(in ink print, there is no space on either side of the diagonal line) 
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(3) sin 80° cos 45° + cos 30° sin 45° 

@ -@ ee . -@ -@ @: -- @@ @- :@ *@ se ee 6B Oe @: 
eo: 8. -@ *@ @@ -@ -@ +: ++ -@ ++ -@ @: ‘@ @e8 @- -@e-- .-- 
ee «> @- ee -- @@ >: -@ -@ -+ ++ @ @: ee -@ -e@ +: | -@h fe 

-@ eee: -@ *@ ++ «+ ©-@ -@ @ ++ -@ -@ O@ ‘@ ce es:-e.e 
. oe ee 2 @ @ -@ @@ -@ -@ -- ++ -@ @: @ -@ -@ @@ @: -@ ++ =: 

* @@ +: ©: @: ee -- e@ -: -@ -@ ++ @- «+ @ ee -@ -@ +: -@ -@ 

(in ink print, cos 45° and cos 30° are preceded and followed by spaces) 

(4) sin x + 3cos y 30: ot oo? 88 oe hy eh me P °s 
ee @- 8: +--+ @: ee ee -- ++ @+ @: ee 

(in ink print, there is no space after the 2 and the 8, and there is a space on both sides of the plus sign) 

(5) sina cos y ov et 73 oe: 7 eee °3 
@- «es BO se oe @e @ oe 

(in ink print, there is a space on both sides of the a and the y) 

(6) Vi — cos? x 8 me me a? 8 ef 8s 
@ ++ @@8 -: @- @ «+ @: ee -e 

(in ink print, there is a space on both sides of the minus sign and the x) 

(7) 1 : eo -. -@© e@ © -@ -@© -+ 08 @: -@ ‘@ @: -@ @- ee @- -© -@ ee 
—  —- cos = tan. sin +O @: +s +e ewe wo CMe ltt OS Oe oe ae ee :- -@ +. @: @ -@ 
cos “@-: @ “. @ e@: ©@ e@ -: @: @: -@ @:- @- «+ @: -@ @- +s @ 

(8) 1/cos — cos = tan - sin 

RULE XVIII—SIGNS AND SYMBOLS OF GROUPING 

Normal Enlarged 

Parentheses (round brackets) 

weft ( 3 338 
Right ) 33 ry 3   Brackets (square brackets)   Left [ 08 oll Se [! 88 ++ +@ @@ 

Right ] 238 oars 

Boldface Left [ 2° 86 
e ee 

Boldface Right ] 3° 68 
-6 ee   
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Normal Enlarged 

Braces (curly brackets) 

ret 333 38 

Rent 3 3 338 
Vertical Bar 

Single | 38 S ee 

Double | BS te 
Boldface Single | ‘3 Se 

-o-8 

Boldface Double | $3. 3 oe 
e :-@ -@ e 

Angle Brackets (angular parentheses) 

*@ -@ @ °@ *@ +> @- 

Left < ‘ete 88 to le te 88 
i . . -e@ . . eee 

Right > att oe 8 8 
Barred Brackets 

rel LL Cobh Spi h 

Right 1 4a big 
Barred Braces 

vert iL Bodh S258 
Rient I 333 bo 8 

Half Brackets 

Upper Left for © ‘¢ :$ ss ‘° ‘3 _ gs 

Upper Right Tort 2828 3s e8 = es 

Lower Left [ or & :e ‘8 33 :¢ ‘@ ‘ ee 

Lower Right | or 4 ‘¢ ‘8 3 :° ‘ - 23 

Transcriber’s Grouping Symbols 

Left wo oe oe oe @ 

6 te oe: 88 

Riek Be 328     
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8120. Symbols of Grouping: 

a. The grouping symbols listed above must be used everywhere in the transcription, whether for literary or mathematical pur- 
poses. The grouping symbols of English Braille must never be used except to enclose literary material on title pages. If a grouping sign 
occurs which is not listed above, then in the spirit of the Code, the transcriber must devise a symbol whose first component is ¢@. for 

the opening grouping symbol and must use the same device but with last component ,4$ for the closing symbol. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(1) 

(12) 

(18) 

(14) 

(i.e.) se 0: cf “eee cs 
ee -» §'@ +s -8 68 

(8.8.8. = 8.8.8.) Se o° oc *. oe 
ee @- -@ e 

e- . ee e868 ee ee -- 08 -@ 
ee . Oe ce ue + @ «-@ @- 
ee -@ -@ @- + @- @: ++ @ @: 

*@ @@ ©: @: -@ -@© 06 @: @: 
«s «2s 4s @- ©8 @+ @: @: -@ 
*@ © 08 ©. @- ++ @ oF «> 

{Wed., Thurs., Fri.} 7 3. 5: 68 8! 
*@ @@ -@ -@ : 

{Mary, Sally, Jean} 3.5: 08 38 
-® @6o ee 

(seven)? + 1 Se ee fe 8: oe 
ee @-; ee e 

(light-year) Ses. 8 8. os 
ee @- "@ ©: 

(x-intercept), (xy-plane) 

@- ++ @@ «+ -+ -@ @8@ @8 @: ©@ -@ -; 
ee -@ +: ++ -@ 68 @©8 -: -@ @- 80 
ee -© ©@ ©@8 @:- © -@ ++ ++ @: @: 

(“Two” is not the same as two.) 

@ > +B ee «+s +m +o Se «> -® -@ 
ee -@ @- -- 08 86 -8 -@ eo: @: 
ee -6© ee @e- -@ 8: 6@e +s @- 

(5-inch stick) Seo. tl ie °: 
ee -@ ee @: e 

(Bar-x) Se 2. 8 ii te % 
ee e e- ee e@ ee 

(1-to-1) See. 1: od Me 2 8 
ee -' @@ @: @ ee e@ 

(rate) < (time) = (distance) 

ee 
ee 

ee 

Ore Seve @-.. -@ 
@: ©8 -+ 00 © ef ee 
@- -@ ++ -@ @ -@ ee 

e e@ :.+ e@ @- ee 

e -@ 0@ ©: ©: @ 

eee e ° ss eee: -e ‘@ -e 
*@ ++ 00 @ C8 @- ®- 08 ©: ee -- eo 
-@ e8 ©: @ eo. e e: @ -© ee 

° oo -e ee -@ -@ 
e -@e eee: : + @@ 

ee © ee e-- eo: -@ ee 

e: 

ee -. c8 ©: ©: 8 @- -@ 
» +O +s @ @ ‘@ -@ 08 

ee ee ©: 0 e: eo 

@e- eee: e -@ -@ 8 e 
e “e e ee 08 -@ of 00 
e Ce oe e- -@@ @ ee 

-@ 
ee 
ee 

@- ++ -@ -@ @: -e@ 
eo 08 08 -: -0 08 
ee -@ 6: -e ee 

eee: @- -@ -e ‘e@-e 
eo :: -© 08 ©: ©- 08 ve 
@- e8 @-e@ ee: 0 

@: ©8 -@ © -@ ee ee -e 
ee cee /- @: -@e@ ee 
ee ee -- e ee 
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(15) (a-z) So 0 0: tl te Oe os 
ee -e -: ee oe ee ee 

(16) (VI-IX) Sei2 ri Sr et rior tr ot! OF 68 
ee -@ -© 6@ -- @@ -@ -@ ++ 88 O@ 

(17) (x + y)(x—y) @: @@ -6@© @8@ -@ @: 80 -: 08 -@ 

b. Although signs of grouping most commonly occur in pairs, this is not always so. If an opening grouping sign occurs without 

being followed later by the corresponding closing sign, or if the closing sign occurs without having been preceded by the corresponding 
opening sign, this situation must be preserved in the transcription. 

(1) I 8 ok te fe iS. 
0 »> @©@ -@ @@ «: «=. 

(closing bracket with 0 as subscript and 1 as superscript) 

§121. Horizontal Grouping Signs: When a horizontal grouping sign occurs over or under a mathematical expression, it must be 
regarded as a modifier. It is recommended that the horizontal grouping symbols be drawn. However, when they are to be represented 
in braille, the modified expression must be transcribed according to §86a. The left grouping symbol must be used when the modifier is 
directly over and the right grouping symbol when the modifier is directly under. 

QQ) x+y ++ ©@ -@ 00 @- -© ©: ee 

19 ee cc cs “eo oes 8 

(2) x+y “+ @@ -@ 00 00 -@ -@ 00 
a 12 oe ce os 0 ees “8 

oT 

(8) x+y ro TSS Se SE 
++ @©@ ©@ 08 -@ +. 08 0 

(4) x+y +> @@ -@© ©@ 00 -@© -@ 00 

12 oe ce os 0 |: 88 ss 

(5) x+y oe -@ ee 

eo 00 os 

(6) x+y oo -8 ee 

oe ce ce 

§122. Boldface Brackets: Boldface brackets are often used to designate the integer function. 

m fd Zt gets ts 

§123. Half-Brackets: The upper half-brackets (left and right) are commonly used to represent the ceiling function. The lower 
half-brackets (left and right) are commonly used to represent the floor function. These signs are also used for miscellaneous purposes 

in many fields of mathematics and science. 

(1) Ifx = 3.5, then (xy = 8 and [xl = 4. 

  

 



  

  

126 Rule XVII—§123-§126 

(2) Any 28 te 83 52 5S 68 oe? 
oo °-@ @> «+ «» O@ «= 

(8) Ta; a2... Oa 8 be fe fw: rel tt Sl te 88 te If fe os 
ae es OBS se oe «+ @- ee: @:- @: oe 6B Ss +e +s 0 @™e OO 

§124. Vertical Bars: 

a. Double boldface vertical bars are usually read as the norm of. 

@ Well 8 Se 3 se st: 33 

b. Single vertical bars are often read as the absolute value of, but are used for other purposes. 

M |x} oes ° e 
-@ ee -e 

(2) F ee ‘8 32 s° 

8 ee -+ ve ee *® 

@ lao 8S leks bas   

§125. Transcriber’s Grouping Symbols: The regular transcriber’s grouping symbols in the above list must be used to enclose any 
transcriber’s note which has been inserted into the text (see §186b). These must not be used to enclose a list of transcriber’s notes 
which appears at the beginning of a braille volume. The same rules which govern punctuation and contraction of expressions contain- 
ing grouping symbols also govern transcriber’s notes. For use of enlarged transcriber’s grouping symbols see §184b. 

§126. Use of Enlarged Grouping Symbols: When a system of mathematical expressions is arranged on two or more lines of ink 
print, and a sign of grouping is used to unify the system, the corresponding grouping symbol in the transcription must be indicated as en- 

larged by the use of dot 6 to indicate the enlargement. Among such systems of mathematical expressions are: systems of equations, 

determinants, and matrices. Each braille line which contains any part of the transcription of such a system must also contain the en- 

larged grouping symbol and these must be vertically aligned. If only the left or only the right member of a pair of grouping signs is 
present in ink print, only the corresponding grouping symbol! must be represented in the transcription. However, when it is advisable for 
any reason to do so, for example, to save space by avoiding runovers, the enlarged grouping symbols may be drawn. 

(1) ane 25: gg oe 18 98 19 9: 80: 8 ti 08 1S ce 
-@ -@ @@ e860 @@ e6 *@ @- ee @:- -@© -@© @@ -@ -@ 

x—yo= 

y ©: 0@ +: of ‘@ @- "Os «-@ es -@ 

le le 88 ee co oe fee: es os (e (ees   (a two-line system of equations enclosed within braces, equations are accidently aligned; in ink print, period is centered) 

  

(2) b tt Se 2%: o: 2: Se 2% ors rl ol 88 lS ee 
a = ad — be. -@ °s oe °: -@ °3 -@e- an od ee °: :$ °s 

e d 
++ @: ef ee --e: 
7. @@ -: *@ +: @@ 
-@ -@ es oe 2@ -@ 

(a two-by-two determinant enclosed within vertical bars; the equals sign and the ad — bc are centered in ink print) 

x, if x < 0 3 19 9: orl ge te 88: o° 3s? ee Me 3: 
(3) you | = oe ‘ee. 1l le Se ‘8 ee -e eo. 8: ee el lee: os es 

0, if x > 0. 
oO te Se ee ae -@ @e ee "@-- as 
ce oes O88 +O se @: @-: oe + @- -@ -@ -@ e@ 

*@ @8 @8 -@ sete ee *@ + ee 68 -8 -@ 

(a two-line system unified on the left by a left bracket) 
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i cos@ sina 0 

: (4) x = | —sina cosa 0 

0 0 1 

ee “@ @- “@ ++ @- 88 ©: -6 e3°@ *@ e@ ee ee e- e 
oe ee ae se ote OO ee es eo: ee -@ *@ ee 
ee “@ @- ss *@ 08 e e- e e- eo: e ee ee e@ ee 

@ s+ @ ++ +@ -@ 0@ e ee @- e ee “@ ee e “@ 
-+ @@ -+ @: @: e oe 6 @ -@ -@ ee 
-@ 66 @08 @: ) 6 6:-lU@ “+ @ e e ee o@ e@ 8 

*@ ++ @ -@ ss “@ ee +O oe eM ue ow 
+ os @@ -@ -@ -@ -@ *@ @+ ++ «+ @8@ 

-@ 080 68 o8 ee e0 @C@ -s «++ +-@ @ 

(a three-by-three matrix enclosed within large brackets) 

100 Se 1 oe se & le 3 le Se se e 8: o° [8 ee 
e@:-e.|[:e e ee ee e06 ee 06 ee -@o e e @ @- ® e 

(5) 01 07 =L 
e- ee. -@ ee. ‘6 e: e 

001 10 8 te Ses ose os es eo 8 eo 'e 

ae @e 8s Be hte @ e+. “@ 5 ot Be ee we 
++ @@ +> @@ -@ -@ -@ -@ -@ @- ++ @@8 -: 00 
*@ -@ -@ -@ 06 @ ee ee ee -+ -@ -@ -@ -@ 

(a three-by-three matrix enclosed within double vertical bars)   §127. Non-Use of Enlarged Grouping Symbols: Signs of grouping must not be indicated as enlarged in the transcription when 

the corresponding signs in ink print are made large such as for the purpose of covering a fraction, binomial coefficient or other material ‘ 

occupying a large amount of vertical space. No signs, except grouping signs, may ever be shown as being enlarged. 

  
1 2 @- 08 08 -@ 06 -8 @- -@© 8 -@ -@ -@ :-: 

” (243) BS 3 oe 0 08 6: 0s oo Se 08 88 °° 8: 

2 @:. 0@ -@ @- 60 @: -6 

” (*F*) $8 of eso! fo! 88 

(3) Vvx 

4 f d. -@ ©@ @@ ©: 08 -@ 00 @@ -8©9 @: O88 -: -8@ +8 @ee --: -@ 

OP TENE Sebo ot bs So oo af ab 28 oF ce a8 

§128. Spacing with Symbols of Grouping: 

a. Spaces may be required to be left after an opening enlarged grouping symbol or before a closing enlarged grouping symbol to 
preserve the vertical alignment of such symbols required in §126. 

(1) (2x+ y= 9 ort 8a 8 8 Pe °3 28: to 1% 5: 68 
*@®@ -© 00 @: @8 ee ee -@ 8: @e- -@ -@ e868 

x — 8y = nt 
“@ ss @ ee -. ++ @@8 *@ @: ee ee eB ee Cw 
os +s O8 oo ++ @@ -@ es ae @:- @- ++ »+ @@ 
"@ -@ ee ee e@ -- 68 *@ @- os 6s 2-@ +8 O88 

(a unified system of two equations in which vertical alignment is required) 
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b. A space must be left between an opening and closing grouping symbol when there is a blank, not representing omission, be- 
tween the corresponding signs in ink print. 

QQ) {} 2° Se 7% 63 
*@ ee *@ ee 

(the empty set) 

RULE XIX—SIGNS AND SYMBOLS OF OPERATION 

  
Ampersand (and, logical product) & 733° 

-@ 60 

Asterisk * °:3 
ee 

Back Slash (divides, is a factor of) \ 3°: 
-6 -@ 

Circle with Interior Dot © oe oe 8 se of. 88 
@ e e :@ e 

Circle with Interior Plus @ eo 78 33° 38 3s 
-e ‘@ -@ e@ -@ 

Circle with Interior Minus OQ 37 78 33 se :: 8s 
“@ @ -@ e@ -@ 

Dagger 

Single t 3 83 
“oe -@ 

Double t o's se 
@ -@ -@ 

Division (divided by) > ore 
“@e- 

Dot (and) . °: 
-e 

Fraction Line (over) 

Diagonal / 7$ 7° 
-@e- 

Simple — :° 
e- 

Diagonal Complex / r1oig ie 
*@ -@ @- 

Complex __ 1: e 

*@ @ 

Hypercomplex — trois 
@ -@©@ 

Hollow Dot ° :@ 6. 
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Intersection (cap) n 2 9¢ 
. “oe °@ 

Logical Product (and, meet) A 2 ee 
se 6@ 

Logical Sum (join, or) Vv 9 :¢ 
+> 08 

Minus 

Regular _ tt 
oe 

Boldface _ 8c: 
-@ ee 

Minus Followed by Plus 

Boldface Minus Followed by Boldface Plus —+ Stig gt 
-@ @@8 -:- -8@ 68 

Boldface Minus Followed by Regular Plus — + Site ct 
-@ @0@ -+ 8 

Regular Minus Followed by Regular Plus —+ tite i? 
ee -: @@ 

Regular Minus Followed by Boldface Plus —+ roome igre 
ee -- -8@ 66 

Minus or Plus = aed 
ee 66 

Minus with Dot over (proper difference) => an 
e@ ee 

Multiplication (times) 

Cross (cartesian product) x 7° 8: 
:e 

Dot . °: 
:e 

Number Sign; Crosshatch; Tic-tac-toe; Pounds (weight) # 7° :3 
-@ e@ 

Paragraph Mark q bd 
7. ©+@ @: 

Plus 

Regular + 7¢ 
ee 

Boldface + 73.:¢ 
*@ ee 

Plus Followed by Minus 

Boldface Plus Followed by Boldface Minus +— oe ie 8c: 
*@ @@ +. -8@ @0 

Boldface Plus Followed by Regular Minus +— 38 et: 
°@ ©@ -- O88 

 



  

  

  

| 

| 

130 Rule XIX—§129 

Regular Plus Followed by Regular Minus + — rg: 
ee +--+ 66 

Regular Plus Followed by Boldface Minus +— eg 8 ot 
ee -@ ee 

Plus or Minus + @ ee 

ee eo 

Section Mark § for: 4? 
+ +@ @: 

Slash (per, over, divided by) / "9:8 
-@ @: 

Square 

Filled-In Square E e¢ 8 35 
*@ -@ -@ 

Hollow Square Oo $° oe 
*® -@ 

Star 3 $¢ 6° 
-@ @-: 

Tilde 

Extended ~ err % 
+ -@ -@ 

Simple ~ 2% 
-e 

Union (cup) U ee 
*@ 60 

Vertical Bar (is a factor, divides) | $e 
-@ 

§129. Ampersand: When the ampersand is used in literary context, and without reference to the specific nature of the sign 
itself, it should not be regarded as a sign of operation, and, accordingly, the rules of English Braille apply. Otherwise, the symbol in the 
above list must be used. 

(1) AT&T Shorr ©: gS Sh rr 8 
“@ -@ -+ @- 88 -@ @- 

(literary context) 

(2) The & often denotes logical conjunction. 

(specific attention is called to the nature of the sign) 

(83) A&B rer ig stg: 

(mathematical context)     
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§130. Asterisk, Dagger, Double Dagger, Number Sign, Paragraph Mark, Section Mark, Star: The asterisk, dagger, double dagger, 
- number sign, paragraph mark, section mark, and star must be represented by the symbols provided for them in this Code; the English 
Braille symbols must be avoided even when the corresponding signs are used for purposes of reference. 

(1) fe gs¢ 7° 3 38 
es ee @@ ce 

(2) 38%4 13 oe 3° 58 5S ee 
ee -- +: 8 @e@8 -@ 

(3) x* ee 3g es 
ee . ee 

(4) x#y oo 8 gee 
ee -0@ 8 oe 

(5) 243 80: 1° 8 58 ce 
ee 6 -@ eof @ oe 

(6) R# tl be 8 8 8 
*@ ©: *@ e@ 

(7) ATB 20; re ri ger: 8: 
*@ +s ee Oe S. - we ee 

(8) A§B rp o@r re rt ge rt 8: 
“BS te ee ow Os eH te 

(9) AB 720: ge ofc: 8: 
"@ +s 6+-@ Oe -@ ee 

§131. Fraction Lines: For a complete discussion of the rules governing fractions see Rule XII. 

§132. Intersection, Union: When the intersection sign or the union sign is modified by a superscribed bar, a subscribed bar, or 
both, the combination is no longer a sign of operation but a sign of comparison compounded vertically (see §147). 

These signs are frequently modified below, and are consequently printed wide enough to accommodate the modifier. The 
variable width of these signs must be ignored in the transcription. Superscripts or subscripts which are sometimes attached to these 
signs must be treated in the usual manner for handling superscripts and subscripts. 

(1) ANB p1 ep ye ee rs 8: 
“@ «+ +@ +O ©@ oe 

2 oe -@ @e@ @8@ -@ @: "@ @- *@ +: @- O08 @@ -: *@ @- 

(2) (1x. og le le le 2! rrore to ce 1 SB ee 8 eC: 

(3) AUB 1: @r re erg: 
-@ ++ +-@ @@ -@ -- 

§133. Logical Product, Logical Sum: When the signs for logical product or logical sum are modified by a superscribed bar, a sub- 
scribed bar, or both, the combination is no longer a sign of operation but a sign of comparison compounded vertically (see §147). 

(1) xAy oo -0 00 es 
ee -- -@ 66 

(2) xVy oo -@ -0 08 
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§134. Minus Followed by Plus, Plus Followed by Minus, Minus or Plus, Plus or Minus: When the signs for plus and minus are 
combined either vertically or horizontally, the combination must be regarded as a single sign of operation. Its components must not be 
divided between braille lines in the transcription. 

(1) 

(2) 

(8) 

(4) 

+2—+8 cre 
eee 

—34+—5 1218 
eo ee -- 

xy ee oe *@ 

oe oe oe 

xy coe: 
ee ee ee 

§135. Multiplication: The two common multiplication signs, cross and dot, must not be used interchangeably in the transcription. 
The cross is sometimes modified below. 

(1) 

(2) 

(3) 

§136. 
used. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

3 x 10 8 ee 8 fl 8 fe 
ee an ee 

x-y eee: 88 
ee s ee 

x A 79 8 1 oe ee: e or: @: ogc: 8: ee 
aed * rer ‘@ -@ -@ «. ae 7° -e Te i 8g *@ ce 3 ie 

Slash: The slash must be represented by the symbol provided for it in this Code. The English Braille symbol must not be 

  
and/or os 88 8 8 fe Se 

oe =. ©+@ @- @ e- 

The rise/run ratio is 3. 

“@ e -@@ e eo: @ ee e- @ *@ -@ @ e e a @oes 
eo; eee ee: e e > @@ «ses ee ee @- e e e *@ 6@ e@ 0@e 

e@ ee e- @ @- © 80 @- o- @ +s @ e ee . “6 

1 watt = 1 joule/sec. 

*@ «s ‘@e -@ -@ -6@ o- *@ +s -@ @:- @ @ e “@® -@ -6@ @ ee --: 

+@ @- ee -: 00 ef tee -@ @: ee -e:: @ -@ -+ @ -@ +: 
ee --: ‘Os @ @ -@ @- ee -. -+ @- 08 @ -@ @- @- + +6 

c/o 70 8 8 8 8 Me 
*@ -*« -@ @: -@ @- 

(abbreviation meaning “care of’) 

volt/amp $2938: 8 ke tl eee 
eo @: @ e “@ @: o. @- 

60 mi/hr Sec ce) 8 ot 8 8 Se Se 
eee. ee e. © @ ee 

7/4/76 ‘See 0 1) ee cs eo ee 
ee ee @@e@- -@® -8@ @ eee 

(a date) 
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§137. 

§138 

Tilde: This sign of operation is used predominantly in logic with the meaning of not. 

(1) ~pP 77°, 3° 
ee oo a 

(2) ~PVeayer ome ge ee ee os ee 8 ee 8, 
. *® @: oe -@ @- ee e@ 6: 

(3) ~~ TVR og 8 rs oS 8 ht Se 
ary “@ ce ae “8 -8® @- . ee e 

Spacing with Symbols of Operation: 

A space must be left on either side of an operation symbol under any of the circumstances listed below. 

i. Between a comparison symbol and an operation symbol. 

(Ql) x=—y eee ag 
ee ‘ee: oe oe 

ii, After a function name or its abbreviation and before a symbol of operation. 

Q) sn—x gt tS se 
@- ++ @ eo ee 

iii. Between an ellipsis or dash and a symbol of operation. 

(1) 14+2+...4n 30. if et ce Plorioil 1° eg 
ee@ -- 26 @: @@ @- @:- @- ee @- 

(2) 10———=8 Sel lel: Phothotiont 109: ‘$e: 
eo -- 8 e@ ee 80 68 08 -@ @- ee 6 

iv. Between an abbreviation and a symbol of operation other than the fraction line or slash. 

(1) lyd+2yd=8yd S68: 3 8 9 4: *3 °s 2%: 8 ee °3 °3 
oo. oo... oo e- oe: -@ @: oe .- oe -- 

(in ink print, there is a space on both sides of the plus sign) 

v. Where required according to Rule XXII. 

@ Mh+t gg es sg GE BS bs 

A space must not be left on either side of a symbol of operation in any other situation. 

@) ab erg: 8: 
oe +O -@ ee 

(2) x ®y ee ce ce -@ ef 0 cf ee 
oo fo 5: 18 fe oe °S os 

(3) 12-38 Sele 8 of ee 
ee @- -@ @- +. 
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(4) fog a7 8%: S$ 
oe 6B] HB oe 

(5) sinx—siny of a? 88 oe oh oe 88 %3 
@- ++ @ ee ef @- + @ ee 

(in ink print, there is a space on both sides of the minus sign) 

(6) xOly of Se oe 88 
ee -@ -@ ee 

(7) O+A se os 3° 8% os 
*@ -@ @0@ -@ @: 

(8) rate x time so: os eo 8 8 ok oe 88% 
Ov +s @ ae - +@ @: e- 

(9) miles /hour oe oe 88 888 8 Se 
@- ++ @- ++ @ -@ @ ++ @ @O8 @: 

(10) quotient x divisor + remainder = dividend 

ee 6: @- -@ -@© @: @@ -@© -@© @: e@8 : @:. -@ -@ @: @: +@ @ @:- 66 @: -@ 608 @0@ @- @- 
ee oe . ee @-: *@ -@ oe ae ve “@ eo: e- e- *@ @@e . ee -@ aos aa ee; -@ -@ *@ ee 

ee e8°¢0 @ «se +s @ @ *@ ++ ++ @©@ -> @ @ @ eo @: +--+ @: > @ -. @ 

ee -@ @: -@ @@ ©: O88 68 
-@e 8 e+ -@:e -@ -@ 
se oe OB F- + @- 

(11) 3 x seven? + 4 x seven! + 5 & seven? = B4Bseren 

“@ +s +O Os OO: UW@:lhlUBlC OM Mt tt CMe @ @- -@ @- @- @- O88 -®@ -- ++ +@ ++ +-@ @ -8 @ @:- @8 O28 -@ >: 
-®@ ee + +) @- -@ @ -@ -@ -8 @: -@ -: O8 +“ © @- *@ @ +@ -@ -@© @ +@ +--+ @- ++ +s @ °+@ @- -@ -@ -@ -@ 
ee .:-- - 6@ @- ++ @©@ ++ @ ++ @+ +s O@ -@ - +O @ ++ OO -s Oe «se +e +s OO -@ - +@ @ ++ @©@ ++ @ + of 

-@ @- *@ ++ «se oe 2s 6@ @O @ OO C8 
one -@ 08 08 ©: -@ ©: -@ @: ee 
*@ o- ee -. -@ -@ -@© @ ++ @@ «+ @: 

(12) (2n + 8)|8 seo. 8 :° 00 08 ce ee 
ee @:- @- 8 :: « oe 

(18) 3 ft? + 3 ft? = 6 ft? 

"@ors CO -@ @ ++ +e -@ee ee -e8 -@ :: e- -@ oe ee -@ -@ :: 
‘@ ee @- @@ -@© @ ‘@ :: o@ @- 6@ -6@ @: oe -@ e@ @- @@ -8 @- 
ee :: 7. @ ~ @e 8+ OB ee oe @e ee @ e- ee @- + @ . @ 

RULE XX—SIGNS AND SYMBOLS OF COMPARISON 

Simple Comparison Signs 

Are 

Concave upward — ge ¢: 
“@ +e 

Concave downward — se: 
*e@°e 

Arrow 

Left-pointing <— 8. eo: ce ee 
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Right-pointing 

Contracted —_—> 3° fe 
-@@ 

Uncontracted —_ * oo os se 

Down-pointing ge °° oe ce “Oo. 
7O +O ee ce @ 

Up-pointing of 8; 09 08 Se 

Two-way 

Horizontal <> So 2° 0s of “oe 
78 Oe re oe we 

Vertical | °: *: . ee ee se 

Equals (is equal to) 

Normal = 0°: 
‘@e 

Boldface = 3° 8: 
-e eo @-: 

Greater Than (is greater than) 

Normal > 7 8: 
-@ +s 

With curved sides > 9% 6: 
*@ -@ «5s 

Identity (is congruent to; is identical to) = ‘3 : 

Inclusion (is contained in; is a subset of) Cc 3°: 
-@ ee: 

Less Than (is less than) 

Normal < °°: 
; + @- 

With curved sides < 1g 8%: 
“@ +> @ 

Membership (is an element of; belongs to) € orEor€e 10% 

Parallel To (is parallel to) ll $° 3: 
*@ e@- 

Perpendicular To (is perpendicular to) i 3° 3° 
. 

“oe 

Proportion (as) ‘ee 
‘@@ 

Ratio (is to) 
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Relation (is related to) R 11 Se 
"e@ @- 

Reverse Inclusion (contains; in logic, implies) > 73% 6 
. *@ -@ 

Reverse Membership (contains the element) 3o0r 3 or 3D ey: 
oe 6@ 

Tilde 

Simple (is related to; is similar to) ~ 18% 
1 6@ 

Extended (is related to) wn ri Me 
os +@ -@ 

Variation (varies as) « 73 38 
. -@ @¢ 

Vertical Bar (such that) Se 
‘o 

Modified Comparison Signs 

Equals Sign 

Caret over A te 1% %: 8: :8 8: 88 
= *. 6 @ *@ -@ e -o 

Caret under (is projective to, . = ‘9 19 0: 08 19-8: 8g 
projective correspondence) vr 1@ @- Oe ee 

Degree sign over (is equal in degrees to) ° 6 19%: 8: ee: gs 
= . ee “@ e@ -@ e 

Dot over (is approximately equal to) , : te 1% 9: 8: 9: 88 
. -@@ “e eo -@ 

Dot over and dot under . te 10 0: 08 Og: Oe: 8g 
. e@°@ *e e® -@ oe es 

Equilateral triangle over A 7%: $: 3° 08 88 
= e- @ -@ @ e 

Inverted caret over V 76 17%: 8: 78 8° 88 
= +. +6 @ eo -@ -@ -@ 

Left-pointing caret over «< ‘2 199: 8: 2 8: 88 
— + +@ @ e e eo -@ 

Question mark over ? re 8 8 $2 8S 6: 88 
= ee e -@ -@© o@ -@ 

Right-pointing caret over > te 8 9: 8: te 88 88 
—_ +. +O @ e -@ 6 -e 

Two dots over and two dots under 2 te (2 87 98 Or Or or 8: Oe: 88 
ae oe ee eo oe eo :-@ e e eo 

Vertical bar over 79 18%: 8: oe gs . — "+ +@ @- -@ +-@ -@ 

Horizontal Bar 

Caret over a to 6 8: 338: 88   
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Caret under (is perspective to, ZT te 86 7? 33 8: 38 
perspective correspondence) 1 1@ 5@ -@ -8 e@ 

Dot under - 6% ot 8 8s 
‘© eo -@ e 

Simple Tilde, Dot Under ~ 76 17% 88 8: SS 
oe ee Oe OCOD 

Comparison Signs Compounded Vertically 

Arrow Combinations 

Right-pointing over left-pointing _ °° oo ee ce °: : oo 00 

Right-pointing with upper barb over — 8° oo oo 1% 80 3° :: 6” ce co 
left-pointing with lower barb —_— Ore re ee Oe OO re re ee 

Right-pointing over boldface left-pointing _ °° ee es Se ¢ : ° ee ee 

Left-pointing over boldface right-pointing <— S° 0° co coe 8 ee eee 
e -6 oe e Sse ss @ 

Boldface right-pointing over left-pointing — °° ‘8 ee es Se S °° oe ee 

Boldface left-pointing over right-pointing _ S° 38 6° ce co 8° ce oe eo 
—_> 7) e Oise +s s@ +e +s @ 

Boldface right-pointing over boldface left-pointing — 8° SS ce co Pe 3° 5S 6° ce oo 
— “OO te ee Oe Hh OS 6B ve ae 

Boldface left-pointing over boldface right-pointing —_ ° ‘$ : ee ee °: ‘3 oe ee se 

Long right-pointing over short left-pointing —— > =o gs ss ce 8s 8° 0° oe 
<< “Ore te ee Oe ee wm ee 

Short right-pointing over long left-pointing —_ °° oe Se ° °° ee ee es 

Equivalence (is equivalent to) =< © $3: :: 8: 
-e@ -@ -@ 

Greater Than 

Bar over greater than (is equal to or greater than) > or > o,f: 
“@ -@ e- 

Bar under greater than (is > or > 7 6: Me 

greater than or equal to) ~ "ers se 

j i = @e- e Equals sign over greater than sors ° ° 

(is equal to or greater than) ee -@ 

Equals sign under greater than > or > eeu? 
(is greater than or equal to) = “ e ‘ee 
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Inclusion 

Bar over inclusion (is a subset of) _ 83: 
Cc -@ -® e- 

Bar under inclusion (is a subset of ) < 3 ‘6 : *s 

Equals sign over inclusion (is a subset of) = er rg gf 
. Cc *@ @- -@ @- 

Equals sign under inclusion (is a subset of) c ‘8 é : 3 : 

Intersection (cap) 

Bar under intersection n ooo 8, 
— e e -@ 

Equals sign under intersection n eee cee: 
= e ee 6 @ 

Less Than 

Bar over less than (is equal to or less than) < or < “3° 
“@ +: @ 

Bar under less than (is less than or equal to) <ore te 21% 
++ @ -@ 

Equals sign over less than = or Z eee 
(is equal to or less than) @@: e 

Equals sign under less than < or & oc 
(is less than or equal to) = o -@e 

Logical Product (meet) 

Bar over logical product _ *, 10 oe 
A e :e 

Bar over and bar under logical product 

[>
| e- e@ ee @: 

-@ + +@ 
-® “ee -@ 

Bar over and equals sign under logical product A ., 908 ee 
= e °8 +08 @ 

Bar under logical product A ° “ *. 
& ‘oe !e 

Equals sign over logical product = 79 9: 79 ee 
A ee e 

Equals sign over and bar under logical product = :@ eee 
A ‘ee ‘ee 

Equals sign over and equals sign under logical product = "@ © :@ ee 0 @ 
A oe -@ ee 

Equals sign under logical product 

\|
> e 
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Logical Sum (join) 

Bar over logical sum TF ese ce 
e - @@ 

Bar over and bar under logical sum Vv mee ee 
vv ‘@ +: 60 -e 

Bar over and equals sign under logical sum v eee ee 
= e ee ee 

Bar under logical sum v ee 8%, 
oe e 

Equals sign over logical sum = ee; ee 
Vv ee. -: ee 

Equals sign over and bar under logical sum Vv eer re re 
ae -@@ +. e8 -@ 

Equals sign over and equals sign under logical sum = eo: -@ -0 0 @ 
Mv ee : 08 -ee@- 

Equals sign under logical sum Vv :@ -@ -@ @- 
= ** @@ -@ @ 

Reverse Inclusion 

Bar over reverse inclusion 5 3 te 
eo -@ -@ 

Bar under reverse inclusion > 3% ot Me 
—- *@ e +o 

Equals sign over reverse inclusion Ss erg et 
e -s -@ 

Equals sign under reverse inclusion > 38 eo: ie 
= ee a) 

Tilde (is related to) 

Bar over double tilde = mee me re 
e -@ “@ 

Bar over single tilde _ oe % 
~ -@ -e 

Bar under double tilde = ome te te 
_ e a e 

Bar under single tilde ~ 7° . *. 
_ ee 

Double tilde = eee 8 
+ @ - -@ 

Equals sign over double tilde = eer eee ey 
~ ee “eo -@ 

Equals sign over single tilde = 790; 9% 
~ ee e 

Equals sign under double tilde ~ ee; ee ee 
= e *@ -@ @ 

Equals sign under single tilde = ee,iee 
ee -e@@e   
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Union (cup) 

Bar under union U me 
~ -©@ eo -e 

Equals sign under union 70 70 50 @: 
= *@ e@ -8@ @- 

Comparison Signs Compounded Horizontally 

Arrow Combinations 

Up-pointing followed by down-pointing { | 8° 8: co ce eo ok 8” oe ce ve 
“OO et ee Be te eM tH ee te ws 

Down-pointing followed by up-pointing \t go 8 og ce Po 1a 2° 8: be ce 
“OO ee te |e te eh HM te oe we 

Up-pointing followed by boldface down-pointing ff S° S$: ce ce Co eo 8 18 oe co eo 
“OO ee ee Oe te em wm MR te te & 

Down-pointing followed by boldface up-pointing \{ eo. °° ec ae fe 8 8 8. 18 oe 08 6 
OO re he Mt te we wm eh te ee we 

Boldface up-pointing followed by down-pointing 1) oo. (8 00 ce eo te 8) | oe oe oe 
OO HS te et Be te ew eH tt ee we 

Boldface down-pointing followed by up-pointing \{ of 88 8 ce ce oe ce eo. Oe oe 8 
*@ 8 OB ee te Oe te 6 @ eH ee ee @ 

Boldface up-pointing followed by 87 8: 18 ce co 80 ce oe 8” 38 ce ce eo 
boldface down-pointing +@ -@ -@ ee ae @e ae “OO -@ -@ +s «se @ 

Boldface down-pointing followed by 3. 88 18 oe ce eo eo 8 oe. 10 oe Oe 6 
boldface up-pointing =O -O 6B ee ee Be 6s 6S 6B eH 6s +e @ 

Greater Than 

Followed by less than >< ° 3: é te :: 

Followed by equals sign followed by less than >=s< ool ie 8 Sl ig te 8: 
*@ ce -@ @- ++ ++ @ 

Less Than 

Followed by greater than <> te Ol te I% 8! 
oe Be te eB te 

Followed by equals sign followed by greater than <=> To fl) te 19 8 te 8 8: 
8 Oe et 8 @ Oe +e ew oe 

Comparison Signs Compounded by Superposition 

Dot 

Between bars of equals sign = ere *: 33 
“@ e- -@ 

Within inclusion sign e *. 79 8:3 %: gs 
“@ es eH ee BO Cw 

Within reverse inclusion sign > eo: 79:8 7% 3: ge 
*@ +s +O Oe +s wo   
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Equals Sign 

Through inclusion sign < :@ eo: 79 5855 9: 88 or 78 ig 8: 18 18 8: 8s 
*@ @: +s @ e- :@ -@ e “@ @ e 

Through reverse inclusion sign > 19 0: 29 58 5% 9: BS or 78 78 gs 18 8 8: $$ 
“oe @e- oe @ *@ ee -@ -@ @ *e @ e 

Greater Than 

Nest of two with straight sides > 9g: 18 2% 8: $8 
(is large compared with) , Ore te Gree 

Nest of two with curved sides > 79 7% 5: 19 8 79 8: 88 
e-:e.:-: - 9@ +-@ es 31 

Horizonta) Bar 

Through inclusion sign < m8 8 re 8: S$ 
*@ «ss @ -++ @- -@ 

Through reverse inclusion sign > 58 38h 6: 88 
“@ +e @sesees. 6 °@ 

Less Than 

Nest of two with straight sides « te 8: iM 18 8: 88 
(is small compared with) rh 

Nest of two with curved sides << 9g 9: 19 8 8 8: 88 
e - @ -® - @ -@ 

Vertical Bar 

Through shaft of right-pointing arrow ++ oe :¢ = oo ce Se ss 

Through shaft of left-pointing arrow +t $s, :° sf ° oo ee es 
i oe tO Gt ee 

§139. Negation: Comparison signs may be negated by a vertical stroke or by an oblique stroke in either direction. However the 
negation is effected in ink print, the symbol -:* (dots 3-4) must be placed unspaced before the comparison symbol being negated. | 

{ e- 

i Qi) sé 019 8: 
} oe: -@eoe- 
t 

i (oblique negation sign in ink print, from lower left to upper right) 
' 

(2) = 90 8: 
e -@ee- 

(vertical negation sign in ink print) 

OF ttt. 
(oblique negation sign in ink print, from upper left to lower right) 

(4) W 1° 3° 3: 
ee: *@ 8: 

(oblique negation sign in ink print, from lower left to upper right) 
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(5) x 8%: 
Oro se @ 

(oblique negation sign in ink print, from upper left to lower right) 

6 -@ -@ >> -@ @: 

(6) x oe. ie 8 lee: 

(vertical negation sign in ink print) 

§140. Arrows: A detailed discussion of the construction of arrows of many types is presented in Rule XXI. The arrows in the list 
of simple comparison signs are those which occur with the greatest frequency. 

If a right-pointing arrow has a full barb and a single shaft of ordinary length, is in regular type, and occurs by itself, it must 
be represented in its contracted form. If such an arrow is in nonregular type, is itself modified, or occurs as part of a more complex modi- 

fication, it must be represented in its uncontracted form. 

(1) BeA 1: $: S° 2° ce ec 9: 
“@- -@ aeons “@ «+s 

(2) A+B i o%: $7 % 7: 3: 
oo "@ @: @ i: 

(3) AoB 2% 8° 6” oc ce fe ng 
-@ -s *@ +-@ +s te “e 

(4) KA25Y 28g BE oe oe 80 8: 88 58 8S 8S 88 °3 
“eo ee oe owe . e soe ere 68 e e68 

§141. Identity: This sign must not be used for is congruent to in geometry if another sign is employed for this purpose in ink 
print. 

(1) f(x) =0 sf Se 8° 8 38 ‘3 le 
. ee @ eo “@ © ee ee 

(2) 2 = 5(mod 8) 3 6: $3: ‘Se. set fe 8s) 18 oe os 
ee 8: e@@- ee - @e @: @: +: ee -- 68 

§142. Membership: This sign must not be mistaken for the Greek lower-case epsilon, even though it is sometimes referred to by 
that very name. This sign is generally used when speaking about sets and the elements of which they are composed. When the Greek 

lower-case epsilon is used in the same textbook, the publisher usually makes a sufficient distinction between the two signs to prevent this 
confusion. 

(J) xéeA ee 70 ¢, n% 
ee wae *@ ss 

(x is an element of A)   §143. Relation: When a letter or other sign is used between two expressions to show that they are related, the letter or sign used 
in this way must be regarded as a comparison sign. As such, it is subject to all the rules governing comparison signs and symbols. The 
letter R is frequently used in this situation. 

(1) aRb °: 11 868: 
ae oe @- oe 

(2) adb eo 8 8: 
. @ -@ 
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$144, Tilde: When the tilde, simple or extended, occurs with a dot or caret directly over or directly under it, the combination is 
a modified sign of comparison (see §146). When it occurs directly over or directly under another simple comparison sign, the combina- 
tion is a comparison sign compounded vertically (see §147). 

(lj) x~y ee 79% °3 
ee se) + @ ee 

(2) x wey ee err Me *3 
oe 1 8 Oe ee 

§145. Vertical Bar: In addition to its use as a comparison sign meaning “‘such that,” the vertical bar is used in several] other ways 
in mathematics. It has already been listed as a sign of grouping and as a sign of operation. It is helpful to know that when the vertical 
bar means “such that” it is usually part of an expression within braces used ‘for set notation, or in association with one of the quantifiers. 

However, it may also appear in other situations. ‘ 

(i) {x] |x| < 10} sete Uf. US 8. Sel ie 8 88 
"@ e668 eo e -@ oe e o> @ ee -- 68 +6 08 

(2) Choose x | x = y?. 171 ee oe Me ee Se ee 98: "3 36: 18 ce 
-@ ee e- @ ee “@ ee e°e ee +--+ @ -@ -@ 

(3) jjjx=—x« mss ss cn th 8S: "ee 
x ++ ©8 -0 -@ of -® ee -@@- ee ee 

§146. Modified Comparison Signs: The modified comparison signs in the above list are constructed in accordance with the rules for 
the représentation of modified expressions (see Rule XIV). Modified signs of comparison other than those in the above list must be con- 

structed in accordance with the same principles. 

§147. Comparison Signs Compounded Vertically: The transcriber must represent a vertical arrangement of simple comparison 
signs as an unspaced horizontal succession of the corresponding simple comparison symbols, the first symbol corresponding to the upper- 

most sign. The braille reader must interpret a succession of unspaced simple comparison symbols as representing the fact that the cor- 

responding signs are arranged vertically in ink print, in descending order, the uppermost sign corresponding to the first symbol. Com- 
parison signs compounded vertically not shown in the list must be transcribed in accordance with the above principles. 

  
§148. Intersection, Union, Logical Product, Logical Sum: The intersection, union, logical product, and logical sum signs, when un- 

modified, are not simple comparison signs, but operation signs (see §132 and $133, respectively). 

§149. Comparison Signs Compounded Horizontally: The transcriber must represent a horizontal succession of comparison signs by 
placing the multipurpose indicator between the unspaced corresponding comparison symbols. Comparison signs compounded horizontally 

which are not shown in the list must be transcribed in accordance with the above principle. 

§150. Comparison Signs Compounded by Superposition: Comparison signs compounded by superposition in the above list are con- 
structed in accordance with the rules for representing superposition (see §98). Comparison signs compounded by superposition other 
than those in the above list must be constructed in accordance with the same principles. 

8151. Spacing with Symbols of Comparison: A space must be left on either side of a comparison symbol. However, a space must 
not be left between the comparison symbol and any punctuation symbol, grouping symbol, or indicator which applies to it. 
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Q) x-y ve ge 8 °3 

  

| ee °e es 

(2) x=y ee 0°: °3 
ee *@ @- ee 

(8) 2 *O@ ++ »-8 @8 66 ‘e @: *“@ ++ @+- ++ @8@ @@ @- ++ 68 

, Bn le te 8. le ee ‘ee: os cc ete oe sl ee 

(4) (a, b) = (ce, d) if and only if a = c and b = d. 

ee: @ oe e- e *@ -@ @- @- @@ -: ee -@ ‘@ se ee @- 08 @©- @e¢6 e@ 6 

$3 Le °: ss Sie: $8 cote :° 38 eo: ¢@: 36 of ot 8. ak eo: ¢@: 

ee *@ @- ee ee e- -e @- ee -@ -> 
| oe te :. oe 3. e- le :. -@ -@ es 

(5) x>y ee 1% 6! 3 
ee "@ es ee 

(6) xX CY bed 3. °: 119g 
@ o@ “@ +s @: *@ oe 

(O U A “+ *@ -@ @@ -+ @- e®--e ee ee e 

ACF io le we fe ce: of oo 8S le 

(8) > ay; Le ‘S 7m :° “ °° te S: es *s °: ‘e eo. os 

(9) AB x 1M ih gt 
“@ ce ee | ee 

(10) 1:2::3:6 36: fee 8 ee eB ee 8 8 Be 
ee... we we ee o. -@ @: ee -- ee ae ee @-: 

(Doatbibsetdrd te teal Rigg Mp ee 8 
! (12) xay 1833 38 
: ec -@ e ee 

(18) {all x | each x < 6} ee,e: 8:8 ee 85 e, 0: ee 8; ee f° Soe 2 8 

-@ 60e e- @ ee e ee e eee e@ 66 

(14) The unit interval = {x | 0 < x < 1} 

e e ee e e -@ 66 ee eo 6 e 

© ee coe: °: or eet oe 1? 8? Se ° 

i :@ 8: *@ @- ee e- or +. @- @ ee on a ++ 3@ 

‘ee: te 08 ee °3 os os 8 6! 18 ee 8 gl iS oo?! fe 88 

(15) The symbol for less than is “<.” 

7s 5 @ *@ ©0060 @@ @- @- ee e@ e ee -@ @ ee 6 ee e e : e e se 
oe @ @: -@ -+ @- -@ @ ee e e°@ eo: oe e e e e- e eee -@ 
*@ 00 @: @@ @- +: @: @ ee e°¢ e e: @ -@ -- @ e ee e e ® ee 

(16) (<, =, >) Se ce 8c! eer: 77 8: 68 
@e +-- @: -@ ‘@@- -@ "@ ++ 08 

(17 r=b oe i 108%: e: gee ge 8: 3: if 38 Se 8 8 og ee ) fi tee Ri ie: sd bie Sas lab So 
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RULE XXI—ARROWS 

  

Arrow Components 

Arrow Direction Indicators 

Depresses nearer arrowhead by 45 degrees Le 
e 

Elevates nearer arrowhead by 45 degrees 73 

Makes nearer arrowhead point up ¢: 
© 

Makes nearer arrowhead point down oe 
-e 

Arrow Shafis 

Curved ( or ) ° 3° 

Dashed __ eo oe 

Dotted eee eo. 8le 

Long double =— oo ce co 
ee 08 oe 

Long single oo oe oo 

Ordinary double __ oe be 
— ee ce 

Ordinary single __ oe oe 

Short double —_ oe 
— ee 

Short single _ ee 

Wavy ~~ :e 08 6 
e- e 

Arrow Types 

Boldface :$ 
@ 

Regular (no indicator) 

Arrowheads 

Barbed left full , < Pd 
@ 

Barbed left lower XS : 3@ 
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Barbed left upper é :f “ 

Barbed right full > Se 

Barbed right lower ? am ce 

Barbed right upper . 70% 
toe: 

Blunted left full f 33 

Blunted left lower L S $3 

Blunted left upper C :¢ ss 

Blunted right full 7} 33 

Blunted right lower j 7 ss 

Blunted right upper 7 :f ss 

Curved left full € :: 

Curved left lower t 7 :: 

Curved left upper ¢ od s: 
in 

Curved right full ) ss 

Curved right lower 7 _ Ss 

Curved right upper \ ;@ 8 
- 0 

Straight left full } ss 

Straight left lower [ S ee 

Straight left upper l 1¢ 8, 
1r of 

Straight right full { ee 

Straight right lower ] : ; ee 

Straight right upper | -@ @- 
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§152. Contracted Form of Right-Pointing Arrow: When a right-pointing arrow in regular type, with a single shaft of ordinary 
length and a full barb, occurs by itself, it must be represented in its contracted form §° ®, . If such an arrow is in non-regular type, 

-@ @- 

is modified, or occurs as part of a more complex modification, it must be represented in its uncontracted form S° 2c ce °o 
oO «+ ee @ 

§153. Arrow Components: There is a large class of signs in the form of arrows which differ from each other in several ways. In 
the above list, there is presented an assortment of arrow components from which such signs are constructed. The entire construction is 

a simple comparison symbol. 

§154. Six Steps for Construction of Arrows: Arrow components must be transcribed in the following order: 

i. The shape indicator. 

ii. The arrow direction, if it must be indicated. 

jii. The arrow type, if it must be indicated. 

iv. The left arrowhead, if any. 

v. The arrow shaft, if required. 

vi. The right arrowhead, if any. 

(1) | 3. 0. ee. 06 ce ce 
“@ @ -@ -@ «+ «++ @ 

(arrow, two-way vertical, boldface, barbed arrowheads at both ends) 

@ e>9 35 35 8 98 38 ° ee 

(arrow, two-way horizontal, regular type, curved arrowheads at both ends) 

@ AQ 8 ages 
(spear, northwest, blunted arrowhead) 

§155. Arrow Directions: It is possible to represent eight arrow directions by making proper use of the direction indicators. 

a. The two horizontal directions, right and left, require no indicator. 

QQ) — see, 
"eo: 

(right-pointing arrow, contracted form) 

(2) —» S° ce oo ve 

(right-pointing arrow, uncontracted form) 
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(3) <~— 8° eo: ce 00 
“8 BH ee te 

(left-pointing arrow) 

(4) <>» o° o. 08 00 'e 
7@ @ hee @ 

(two-way horizontal arrow) 

b. The two vertical directions, up and down, require the directly-over indicator or the directly-under indicator, respectively. The 
directly-over indicator “makes the arrowhead point up”; the directly-under indicator “makes the arrowhead point down”. If a vertical 
arrow is printed with one arrowhead, it must be transcribed by using the appropriate symbol for a right arrowhead, and not a left one. 

Of heen 
(arrow pointing up) 

(2) | so os oe Se 
“@ -@ te ce @ 

(arrow pointing down) 

(3) { Sf S: ao ce ae %s 
-@ +O -@ +s +s @ 

(vertical two-way arrow) 

ce. The four oblique directions require the superscript indicator or the subscript indicator: The superscript indicator “elevates 
the nearer arrowhead (if there are two) by 45 degrees from the horizontal position”; the subscript indicator “depresses the nearer arrow- 

head (if there are two) by 45 degrees from the horizontal position”. 

M7 dees 
(arrow, northeast) 

Qo» $258 8o oe oe 
"OO +> +B se 

(arrow, northwest) 

MO yeah 
(arrow, southeast) 

  
Oy fges ‘@ -@ -e@ 

(arrow, southwest) 

(5) $° 33 6° cs ce “es 
N\ oie ee oe oe oe 

(arrow, northwest-southeast) 

(6) oe -: -@ ;- .. 8. 

if * 13% 08 98 Ge 
(arrow, southwest-northeast) 
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§156. Arrow Shafts: An arrow shaft may be curved, dashed, dotted, straight or wavy, single or double, long or short. 

a. If an arrow shaft is curved, the direction of curvature is indicated by a left arrowhead or a right arrowhead. A curved arrow 

shaft followed by a right arrowhead represents a counterclockwise arrow; a curved arrow shaft preceded by a left arrowhead represents 

a clockwise arrow. 

(1) » So: ca % 
*@ -@ @: @- 

(arrow, counterclockwise) 

(2) C ee oes 
-@ -@ -@@- 

(arrow, clockwise) 

b. Most arrow shafts are single. An arrow with a double arrow shaft is sometimes called a spear. 

(1) ee se ae e * 

> fo se see: 
(spear, right-pointing) 

Q = $° a? be ao 
"@ -@ 008 66 

(spear, left-pointing) 

3) &> S° 3° ce co ve 
%o fe oe coe: 

(spear, horizontal two-way) 

  
c. Where the length of an arrow shaft has significance, the length is indicated by the number of repetitions of the braille arrow 

shaft symbol. The list distinguishes three lengths, but other lengths may be indicated by repeating the braille arrow-shaft symbol a 

suitable number of times. 

(1) >» 8° oe ve 
“@ ++ @: 

(short arrow, right-pointing) 

(2) << oo eo. oe 
*@ -@ +. 

(short arrow, left-pointing) 

(3) <> 3° 62 oe fe 
(short arrow, horizontal two-way) 

(4) 8° ce 0s ce ‘0 
Oct ee te |e 

(long arrow, right-pointing) 

(5) <— 8° 0° ae 60 00 
ee ee   

(long arrow, left-pointing) 

@ a+ Beha os se fs 
(long arrow, horizontal two-way)   
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§157. Arrow Types: Most arrows are printed in regular type. In that case, no indicator is required. If an arrow is printed in 
boldface type, the boldface type indicator is required. 

(1) ep 8. 38 ee es ve 
*@ -@ se we @: 

(boldface arrow, right-pointing) 

(2) = eo. (8 0: 0s oe 
*@ *-@ +-@ +e ee 

(boldface arrow, left-pointing) 

@ ar bape hs 
(boldface arrow, horizontal two-way) 

§158. Arrowheads: 

a. Most arrowheads are barbed. However, arrowheads also occur as blunted, curved, or straight. They may occur at the left 
- end, right end, or at both ends, of the arrow shaft. 

O47 teak 
(arrow, right-pointing ; blunted arrowhead) 

(2) 3°83 oe oe [- oes one 
(arrow, left-pointing ; blunted arrowhead) 

(8) oe oe + @@ 

ae 3332 66 08 33 
(arrow, horizontal two-way ; blunted arrowheads) 

(4) ee we ee oe 

= 0 ee 38 
(arrow, right-pointing ; curved arrowhead) 

On Paes 7° 

(arrow, left-pointing ; curved arrowhead) 

Oe ekaas “@ ee 

(arrow, horizontal two-way ; curved arrowheads) 

(1) _4 So os os Se 
Oo et ne 8 @ 

(arrow, right-pointing ; straight arrowhead) 

(8) ee @> ee os 

b— "og of 8 
(arrow, left-pointing ; straight arrowhead) 

@M Li tae ee te 
(arrow, horizontal two-way, straight arrowheads) 
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b. An arrowhead with its upper half only, or its lower half only, may also be present. 
barbed, blunted, curved, straight, left or right, full, lower half, or upper half —- may occur. 

Oo — a 
(arrow, left upper barb only) 

@ — yee 
(arrow, left lower barb only) 

® = teeth 
(arrow, right upper barb only) 

4) —> So se oe 2 Se 
*@ «+ os »-@ @ 

(arrow, right lower barb only) 

(6) 2s So 22 oo ce ce 3% Se 
-O 8+ BS er oe ee we 

(arrow, upper barbs only) 

(6) ~ so i ef ce ce |: %e 
“@ -@ -@ ++ «+ +-@ @ 

(arrow, lower barbs only) 

(|) #7 so 8 oo ee oe 5: fe 
“O65 ©@ es 8s ow we 

(arrow, left upper barb and right lower barb) 

(8) wos oft of oe oe |? Se 
*@ -@ -@ 

(arrow, left lower barb and right upper barb) 

(9) <> oo if ef ce eo Se 
“Oe eM te we we 

(arrow, left upper barb and full right barb) 

(10) <> 8.) eo. 00 00 ce 
*@ +O Ooh te we 

(arrow, left lower barb and full right barb) 

qd) ¢s oo oe: oe oe! 8 
=O BO ee we we we 

(arrow, full left barb and right upper barb) 

a2) gy $9 so oa oa 1% 
*@ -@ +s es 1@ @: 

(arrow, full left barb and right lower barb) 

(8) ¢>9 o. oe: 08 ee eo 
os +e @ 

(arrow, full left and right barbs) 

151 

Any combination of arrowheads — 
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RULE XXTI-—-MISCELLANEOUS SIGNS AND SYMBOLS 

  
  

Angstrom Unit A : 8 .: 

At @ ro9: 

Caret (circumflex) A 738: 
-@ -@ 

Cent ¢ eee 

Check Mark w ed 3 

es @- 

Crossed d at : : 

Crossed h i 1¢ 85 

Crossed Lambda x 27° 8: 
o. 6@ @: 

Degree ° 10 @. 
oe -e 

Del (nabla, gradient) Vorv 79 ge 
-e® -@ 

Ditto Mark " oe 
ee 

. e- 

Empty Set 

Represented by Zero with Vertical or 6 or Sg 
Oblique Bar Through It ‘© ee 

Represented by Facing Braces { \ 7° 8, 7* 3g 
@ ee e 8 

Factorial ! ee 
ee 

Infinity co 2 gg 

-@ oe 

Integral 

Single :@ 
fo 

Double / / oe 

 



  

Rule XXII 153 
  

Triple 

Lower 

Upper 

‘Integral with Superposed Circle 

Integral with Superposed Infinity 

Integral with Superposed Rectangle 

Integral with Superposed Square 

Partial Derivative (round d) 

Percent 

Pound (sterling) 

Prime 

Quantifiers 

Existential Quantifier 

There exists, for some 

There exists uniquely for exactly one 

Universal Quantifier (for all, 
for each, for every) 

Since (because) 

Tally 

Therefore 

Normal 

Negated (it does not follow that) 

Vertical Bar (end of proof) 

da J 

Jl or d 

vory 
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§159. Angstrom Unit: The angstrom unit must be treated as an abbreviation and spaced accordingly. 

° OB Ht te te et ee -@ o@ -@ @: “@ -- *@ ++ @ 

(1) 1/10,000n»=1A eo 8: 80: 8 ek fe ee os os fee: toe ee fle St 

§160. At: Except for punctuation, indicators, or symbols of grouping which apply to it, a space must be left on both sides of the at 
symbol. 

(1) 3 boxes @ 27¢ 13 oe $: 7. 88 8% 8? 70%: Se: oe 2? 8? 
ee -- ++ @- @86 - @: eee ee 6 ee oe 

§161. Caret: A caret must be unspaced from the symbols to which it applies. 

(1) 85, 78 18° 8 0: 10 8: ce oe 
eo -@ :-- -@ -@ -© o@ -- 

§162. Cent, Dollar, Percent, Pound (Sterling): In transcribing these signs, the corresponding symbols must occupy the same posi- 
tion, left or right, relative to the symbols to which they apply as is the case in ink print. These symbols must be unspaced from the sym- 
bols to which they apply. 

(1) 10 Set et tt 
ee -- @@ -: ae 

(2) x¢ oe rece 
ee . . 

(3) $2.98 :e e :. -@ - é 

++ @ @ -@© @ @e@ 

(4) $x 19 40 08 

++ @- ee 

(5) 7% ‘Sse 58 ce 
oe eo -: ee 

(6) x% 98 8 
oo +: oe 

(7) 85 98:5: 
-' @ -@ 

(8) &&x 10g: ee 
+s @+ @@ 

§163. Check Mark: Multiple check marks must be written unspaced from each other. Except for punctuation, indicators, or sym- 

bols of grouping which apply to it, a space must be left before and after a single check mark or a sequence of two or more check marks. 

(QQ) “milk cs oe oe 8: 8: 
+ @- @- +s @- @- 

(2) () eggs se 7° 3 8s eo eee” 
ee: @- 6@ «+ @@ @- 

(3) + bread eg 8 cs 8: Se 8: 88 
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§164. Crossed d, Crossed h, Crossed Lambda, Crossed R, Partial Derivative: These symbols must be unspaced from each other and 
from other mathematical symbols and symbols of grouping unless rules which govern these other symbols require a space. 

(1) R(PiP2, P3P,) ert Be Se ts 8% 8k ts 8% er: 2: 8° os S° co os 
7. -@ @- ©@ -@ @ ++ -@ @ @ -@ -@ @-: @e- -@ 080 

ee @ ee -@© -@ 808 ee @ee @ ee . ee -8 

(2) 4x, 9) Sir i@ er ch hee 8 8: 8 sa ce 8 SE 

Q7u ee -@ ee -@ + @ ®@ -© 00 08 -@¢ @68 66 -@ 

(3) xy 8: 8 8 8s 8 ok ol ll 8 oe 1. it 08 os 

§165. Degrees: When the hollow dot is used with the meaning degrees, its position at the superscript level must be indicated in 

the transcription. 

(1) 90° + 90° = 180° 8 le ce te 8 8 te 8 le te 1S 8: 28: Se ete 8 8 8: 
ee @- e@ -: -@ :-@ +: 08 @- 08 ++ -@ -@ -@ @- oe - @@ 0@ -- -@ -@ 

§166. Del: When del is used as an omission symbol, the spacing required is the same as the symbol it replaces. Otherwise, the 

de] is subject to the spacing rule of §164. 

Q) VYVu+t+vyv :@ gee: 0-0 gee: 

§167. Ditto Mark: Ditto marks must be centered below the material which they duplicate. Except for punctuation, indicators, 

or symbols of grouping which apply to it, a space must be left on both sides of a ditto mark. 

(1) 2 goes into 2,1 36: ss ce cee ‘oe 08 ve Set: ‘oe: 
ee @- a en @- @- @- ee @- -@ ee -: 

iy a tr 4,2 aa :'$ oe 4 ° 

ee oe @- ee ee e e ee 6 

sm 6,8 : ee ‘3 60 
ee @ @- ee ee . ® ee 

§168. Empty Set (null set, void set): The transcriber must not mistake the zero with a vertical or oblique bar (o or g ), mean- 

ing empty set, for the lower-case Greek letter phi (¢) to which it is similar. When the empty set is represented by the zero with a vertical 

or oblique bar in ink print, the corresponding braille symbol :$ :, must be used and is subject to the spacing rule of §164. When 
. -@ eo 

facing braces are used to represent the empty set in ink print, the corresponding braille symbols <:° $5 :® 5$ must be used and 
these are spaced as grouping symbols. “@ oe "@ ef 

(J) AU®P=A rere eg 2%: roe 
‘@ ++ +0 008 -@ of ‘@ @- Oo: 

(2) {even integers} N {odd integers} = {} 
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§169. Factorial: The factorial symbo] must be unspaced from the quantity to which it applies. 

(1) on! "3 8: 
e- ee 

(2) (n—k)! se °s -. 8 oso 
C0 ©. 08 ©. 00 oe 

§170. Infinity: The infinity symbol is subject to the spacing rule of §164. 

(1) lim f(x) + @+ +-@ 68 60 60 ee @- “+ @08 e060 ee @:- o¢ 8 

se OS Sige) fk BOZO BS ce 8 

2 0 +@ ++ ++ -@ ++ 68 ++ 8 @: C0 -0 C8 00 

(2) ft ax $3368 18 3 83 18 8 88 ce 88 8 ce 

§171. Integral: The bar over the integral sign, or the bar under the integral sign, must be transcribed as shown in the above list.’ 
The technique for the representation of modified expressions must not be used in these cases; other modifiers, however, must be tran- 
scribed in accordance with the technique for the representation of modified expressions (see Rule XIV). The integral, modified or un- 

modified, must be unspaced from the symbol to which it applies.   
  

(O femae gig tbs ce gg So eb TS 

| (2) j roo 8S 1g 82 52 $8 88 82 Sa ok os os ee 
i £(x) dx ++ @©@ -@ 66 -@© -@ 086 -@ -- 860 880 00 :: 086 

| ° 
| (8) 7° _ Sot io 8 8 8. 8 So Se Oh ok OS 8S: 13 fe [#00 dx=0 oft $8 0 83 Fe ce ek 

(4) D oo -® +: @ ee: ee ©: e8 -6@ o8 oe *@ @- “@ +e 

ft@dxso Tee ee ee Bs 

x=b +s ©@ 80 @O "e@ @- e: @ oe '@ oO: o> @@ e@8 6: -@ ®@ ee -@ 
(5) *@ @-: ee oe oe ae oe e- ve we oe e- ee 6 ee @0@ e806 *@ ee 

[ f(t) dt +7 €@ -@ 80 -@ @- 11 ee ee ‘ee 7. +8 eee: of -: o- 

6 7+ +@ -@ @@ +--+ @- 660 @8 @: o8 -:: ee -@© 6@ -- @- 

© [f tay aa $5 So io 8 8898 8 SB cc ce RSE PS: 
R 

7 ++ +@ +@ -@ @@ ++ @- 08 08 ©: oe --: eo. @- -@© e@ +: e@- 

O fffroyoa MSHS LEKI Ba Bahk 
R 

oo 8172. Prime: The single and double primes are often used to denote feet and inches, respectively. They are also used to denote 
minutes and seconds, respectively, whether of time or of angle. Prime symbols must be unspaced from each other, and from the quan- 
tity to which they apply. 

@) x eel: 

(2) x” oo: 
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(8) x” oe: 
eee: @ e 

(4) x? eo ll Ze: 
ee @ ++ @ 

(5) x4 ee ll le et 
eee “@ 

(6) x4 ee le: 
eo @ ". 

() G@tv=u+V ce 8 ek ES Be gre: 
ee 08 00 08 eC @- *@ @- eo 8: 06 66 @- 

(8) x oe ee 
ee -@ @ 

(9) 58” ellie: 
ee -© @- 60 @: 8 

(10) 20°80"10" (Se: fe ce 8: te ee ce tte: cee: 
@0@ © @0@ +--+ -@ -@ ++ ++ 08 @+ ++ 66 @- @ 

§173. Quantifiers: The existential and universal quantifiers must be unspaced from the quantities to which they apply. 

  

1 -@ e8 ee -:- ee ++ @ ee -- -© 08 -@ 

a dux< 5 ebook gk hel ES at ob as 

. e . “+ 06 . e e380 eo 

@ Fix=—x Esse ss fs SS Se ek as 

(3) YxeA ro gece ee et: 
++ @8 ee sone -@ ee 

YuxX x—y 4 YY ~$p3=353 

e@ ee ee . @ 0@0@ -- @@ -: ++ @@ @@ -- @0@ -@ @@ -8@ 66 -© 

So 1 co 19 2.80 8 08 18 ce [3 08 ce cc 0. ce oo oS os 
-@ @- ee ee :: 26 -@ 6@ -@ 08 -6 

oo. 8 oe oo oS 0. os os 8 of 

§174. Since, Therefore: Except for punctuation, indicators, and grouping symbols, the symbol for since and symbols for therefore, 

in its normal or negated form, must be spaced from the material to which they apply. 

(1) °,, AB = AC 7° :e ro@ror: $3: 0 ¢: rp Or orp ee 
oe @s "Oo eB ee -@ @. "@ +e eB ice 

(2) .°, AB= AC oe ro@ior: g: e ¢: 2 o@ rr ee 
-e -@ oS rs -@ @- “@ ++ -@ ee 

§175. Tally Marks: Tally marks must be grouped in braille as they are grouped in ink print. However, the cross tally which some- 
times appears in ink print must be treated as just another tally mark. Groups of tally marks must be separated by a single space from 

each other and, except for punctuation, indicators, and grouping symbols, from surrounding material. However, transition to another 
braille line takes the place of this required space. Transition to another line of braille must never be made from one tally mark to another 
within the same group. ‘     
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Ol 24 
(in ink print, there is no cross tally) 

    
(2) 73:3 8:8 :8 73:38:38 :8 AHT III SUPE GS ebs cs 

(in ink print, the first group of tallies has a cross tally) 

(3) FTTTET TELAT tH SSS SS Ss ss ss $:3:8 
-@ -@ -@© -@ -@ -@ e e e em68e€e e e e e 

(in ink print, there are no cross tallies) 

(4) LET LAT LT HT I 
-@ -@ -@ -@ -@ “@ -@ -@ -@ -@ *@ -@ -@ -@ -@ e e e -@ e e e 
-@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ -@ e@.:-0@ -8@ -@ -6@ e-e 
-@ -@ -@ -8© -@ “oo -@ -@ -@ -@ "@ -@ -@ -@ -@ e e @ -@ e e e 

(in ink print, the first four groups of tallies have cross tallies) 

| §176. Boldface Vertical Bar: The single boldface vertical bar meaning end of proof must be spaced from any surrounding mate- 

rial. 
| 
| 

(1) PROOF. (b+ c) — (a+ c) = b— ais positive. | 

-+ 0@ e: e e ‘@ @@ -@ :- @- ©: -@ 028 -@ -@ @- oe: e 
~+ @: @0 e@ ee ee ee @- -- +: @ + @@ ++ +s ++ OF ee owe @ se iae 

eo -@ @®: ©: @: 6e@ -6@ ee -- @@ -: 00 0@ 08 -: @@ ++ o@ -@ @- 7s OO + 

| -@ -@ ee @: -@ -@ -@ -6© @: @ -@ @- 
eo: 8 @- - e- 060 @ . e@ 06 -@ oe 

| 7 @ eo @ e + @ ee e -@ -@ 

| 
RULE XXIII—MULTIPURPOSE INDICATOR 

Multipurpose Indicator - 

§177. Use of the Multipurpose Indicator: The multipurpose indicator must be used in the situations below for the specific purposes 

described and, when used in these situations, it must not be regarded as the base-line indicator: 

i. The multipurpose indicator must be used before a modified expression as an indication to the reader of impending modi- 

fication. See Rule XIV for additional information and examples. 

ii. The multipurpose indicator must be used between a letter and a succeeding numeric symbol to indicate that the corre- 
sponding numeral is not a subscript to the corresponding letter. However, when the letter represents a numeral in a numeration system 
to a base other than 10, it must be regarded as a numeral and, accordingly, the multipurpose indicator must not be used.   (1) x6 

(2) x6 
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(3) 32 ell et le 

(4) T1B4 ‘8 os 0: “es ee 
ee @e- ae oe -o 

(a base-12 numeral; in ink print, T and E are capitalized) 

iii. The multipurpose indicator must be used between a numeric subscript and a numeral, if the latter is on the base line.   (1) ¢o10? + ¢,10 + ee PF rg ee fe Se ee a fe as te eG: 
+) @@ ++ +s OH 6+ Oe ++ OM ++ ++ +s ++ O@ OO ++ @: 

(2) 2n,5-8/? — n,b-1/2 

-@ ee ae oe -: e@ -e-:. ee -- . 8 e *@ -@ «- 
-e © 7@ @ e@e- @ +> @@ -@ -+ @- a eo e ° *@ +s @ 
eee e- -@ oe @e-:- @- ee @- @- * °@ ee *@ ©: @: 

iv. The multipurpose indicator must be used between two symbols of comparison to indicate that the corresponding signs of 
comparison are printed horizontally and not vertically (see §149). 

vy. The multipurpose indicator must be used after the decimal point symbol to indicate that the symbol which follows it is 
not numeric unless that symbol is the comma or the punctuation indicator. 

(1) O.ajay ... Se fhe Ml -e e e e: tt 
ee ee @ss e- e e-e 

(2) O.a,a2 ... Se he rh el he 
@0@ @@ -@ +: +H te te 1H e @- @: @ 

@ dat eed ol tes 
(the general omission symbol represents a question mark over a dash in ink print) 

(4) 34+ .4=34 3 ce 8 ie 8 8 oe 12 9: 13 ee |” oe 
ee -:- -@ -- o@ -@ -@ *@ @: ee -- -@ -@ 

(5) (8.) oc ee :* fe os 
ee -- -@ ++ 0@ 

(6) 1. Mo le 8 8 le 8 
—— “@ ++ «HB es @+ SO =O ++ O8 

2. 

vi. The multipurpose indicator must be used between a tally mark and the punctuation indicator. 

MID WI SS Ses BE: 
(in ink print, the first group of tallies has a cross tally) 

vii. The multipurpose indicator must be used between two vertical bars of which the first is a closing grouping symbol and 
the second is an opening grouping symbol. It must also be used between two vertical bars which are grouping symbols of which one is 
shorter and/or thicker than the other. 

Oomol IH IER: 
c@) Used 83 83 $2 85 $3 24 8 4 TEE 
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@) ifs 3g Sg ce 8355 Se ce Fe Fs 

Ob. RNESHEN Sn 2   

viii. The multipurpose indicator must be used between an operation symbol when it is represented by a symbol for a regular 
polygon and a numeral which follows. 

(1) 90) 14= 28 3 fe So ce tee ee | EY: 8 0: ee 
ee @e- *“@ -@ ss oe -@ *@ @-; ee @: oe 

(2) 9 M18; 13 le fe ee 0 8o 18 oe 10 0: oe (8 oe 
ee @- -8 ee -@ -@ e . -@ ee 

ix. The multipurpose indicator must be used between two symbols for the tilde to indicate that they are written horizon- 

tally, one after the other. 

() ~-~T ee ef 

RULE XXIV-—-SPATIAL ARRANGEMENTS 

  Division 

Curved Division Sign on Left, +s 

Separation Line Above ) ee ee 9° 

e- 
-@ 
e- 

| 
Curved Division Sign on Right, oe be oe 

Separation Line Above ( tee ee 

-e 
e . 

i) 

Curved Division Signs on Left and Right, oe oe oe 

Separation Line Above ( or ore 

e *@ 

e e- 
e -«@ 

Straight or Slant Division Sign on Left, wee ae 

Separation Line Above | or / eo 00 ee 

Straight or Slant Division Sign on Right, te eee 

| Separation Line Above | or \ oe Se ee 
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Straight Division Signs on Left and Right, | | ee 
Separation Line Above . 

-e 
-e 
e 

Curved Division Sign on Left, ) ° 
Separation Line Below e- 

* 

Curved Division Sign on Right, ( 
Separation Line Below 

+ 

Curved Division Signs on Left and Right, ) ( * 
Separation Line Below o- 

* 

Straight or Slant Division Sign on Left, | or \ 3 
Separation Line Below “e 

3 

Straight or Slant Division Sign on Right, 
Separation Line Below __ or _/ 

ee 

Straight Division Signs on Left and Right, | | 7: 
Separation Line Below “e 

ee 

Vertical Line Used in Division Arrangements 7s 
(varying in length) ad 

Separation Line (varying in length) oe 

Carried Number Indicator for Addition 

(varying in length) —_ se 
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Square Root / eo eo ee 

  

-@ 
-@ 
e- 

Synthetic Division ‘3 
-@ 

Straight Line on Left, Separation e 
Line Below :3 

8 93 33 

Straight Line on Right, Separation "3 

Line Below ad 

-@ 
@ 
“0 

oe oe 00 

§178. Addition and Subtraction: 

a. Ina spatial arrangement for addition or subtraction, the numeric symbols, fractions, abbreviations, interior signs of opera- 
tion or comparison must be vertically aligned with digits under digits, commas under commas, decimal points under decimal points, frac- 

tions under fractions, abbreviations under abbreviations, signs of operation under signs of operation, and signs of comparison under signs 
of comparison. However, if these are deliberately misaligned in ink print as in an exercise requiring the student to make a suitable cor- 

rection, this misalignment must be preserved in the transcription. 

  
b. The plus, minus, or dollar symbols, if the corresponding signs are present, must be placed at least one column of cells to the 

left of the widest column of numeric symbols which appears in the part of the arrangement above the separation line. Subject to the rules 
above, symbols of operation and dollar symbols may be placed in the same position as shown in ink print. 

ce. The separation line which appears in addition or subtraction must be made one cell longer at either end than the over-all 
width of the rest of the arrangement.   (1) 508 alles: 

2876 "@ @0@ ce 

59 Ls 

+ 427 $: Se 88 8° 
3870 

eo: -e 
ee 

-@ te 

ee 88 8: 88 

| ob 9 98 30 O83 a8 a8 
| of 8. 83 08 
| (in ink print, the plus sign is further to the left than any term in the problem or the answer) 
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(2) 

(3) 

(4) 

(5) 

(6) 

35.50 ooo: fe: fe + 77.25 "7 ee 70 ee 
112.75 oe ce tele. 

ee e8 e8 -@ @: -@ 

(in ink print, the plus sign is further to the left than any term in the problem or the answer) 

8.704 oe 2 es lees 
—.915 ++ -@ 8 @8 -0 

2.789 : eel 
ee *@ @ +s -@ 

(in ink print, part of the minus sign falls under the 3, the rest extends further to the left) 

5 ee -: -@ :: -e 

8 18 fee: Se os 

3 2 8S oe 5° oe 58 
+ Z ee 8 +: © -@ £0 

(in ink print, the plus sign is further to the left than any term in the problem) 

7 -@ . -@ -@ 
1= e °@ e “@ -@ 

8 -@ -© @©C@ @+ 60 -@ e868 

4 “@ ce 3 @@ -+ -@ ++ -@ -@ 

+67 ooo: (8 e Se eo: os 8 os | 

(in ink print, the plus sign is further to the left than any term in the problem) 

3 Ib. 12 oz. 
+ 1b. 8 oz. 

4 lb. 20 oz. = 5 |b. 4 oz. 

oe @: @- => ee ae @- @  «. 
ee e@- @:- @@ ee: @- ‘@ -@ 60 
ee @- ++ «@ -s @- @- e@ -e6 

"@ +. e- eo e eo 

“+ @ eo e@- oe e “@ e@ ee 

ee -: Ores e ee @- 0@ e 

(in ink print, the plus sign is further to the left than any term in the problem) 
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(7) 4x 4+ l4y — 32 oo 78 8 8 oe 8: oo "es 
17x — 9y + 202 +@ 08 0 +: -0© 06 08 + © 

— 6x — 2% 7) @@ «. -+ @@ +e :.: “+ @ 

16x + by + 15z o. 88 ce ee 8 eo os ce 8: os os 
7+ 66 os @ 

oe ee :- oe @: -@ 
ee e- ee ee @- ee 

ob 35 68 G5 ad ba ad ba a8 ba ao oa eas 
oe + ee -@ * @@ -@ ++ +s @: 
@ @ se ee > *@ ++ @+ @ -@ 
++ ©+@ ©0 086 -@ @@ o@ ->: -89 68 

(in ink print, the minus sign is further to the left than any term in the problem) 

  
(8) $9.00 Pr 

+1.00 11 8! of fe es os 
$10.00 ‘e.. leas 

oe Oe ee om ew 
ee -- -@ 00 66 

So c0 00 00 00 00 00 00 86 
OB ee te eB te oe 
“+ @ @- -@®@ -+ -@ -@ 

+ @- ++ @8 -@ @@ @Oe 

(in ink print, the dollar signs and the plus sign occupy the same position as in braille) 

  

(9) $7.45 8 of ee 8 wee: 
10.92 + @ ee -@ -@ -@ 

+84.00 re 

$102.37 el es feo! 8: 
7) see |] oe oe 
oe @- e@ -- -@ -@ 
ee ee -@ -6© 68 e@6 

oe 08 00 00 ce 00 00 00 00 00 
@ -@ oe “@ ee ee 

e@- @ -© @- -+ 68 oe 
e ee @ *@ ++ @8 

(in ink print, there is no space between the dollar signs and the following digits, and the plus sign is to the left of the 
first dollar sign) 

(10) $10,000 9 ot ol le te la le 
— 9,000 ++ @: ++ @@ -@ @8 08 o8 

$ 1,000 . . 
oe ‘@ +s +@ -@ -@ 
ee @- +@ 88 08 oe 

oo 68 98 08 08 08 08 a8 08 08 
-@ -@ .e 
+. @ @- +5 «@ -@ -@ 

+ @ “+ *+@ @©8 @8 0@ 

(in ink print, the dollar signs and the minus sign occupy the same position as in braille) 
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d. Carried Numbers in Addition: When carried numbers appear in an addition arrangement above the columns to which they 

apply, the transcriber must insert the indicator for carried numbers between these carried numbers and the arrangement to which they 
apply. The carried number indicator must have the same length as the separation line. 

1 oo oe 

(1) 254 ele: 
+176 

130 bo so oa oe oo os 
ee e6@ e808 e868 @@ 66 

3! eles 
e- eo -e6 

-@ we 
“+ @- 08 806 
ee -- @e8 6 

(in ink print, the carried numbers are in small type directly above the columns to which they apply) 

e. In an arrangement containing fractions, fraction lines must be vertically aligned, each numerator must be right justified 
in the column reserved for numerators, and each denominator must be left justified in the column reserved for denominators. Fraction 
indicators must also be vertically aligned and must be right-justified in the columns reserved for both opening and closing indicators.   

(1) 3 "Se fo et ce 
8B ‘@ ++ @ Ce 08 1 

+4 3 5 88k 
ee -@ -@ @ e080 08 

7 Looe 
Bb ae a8 a8 08 28 88 8 
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(4) 45 0: 8 8S ol 58 oe 53 58 
6 eo -e e@@- @- e@ ee 

2 +3 :¢ Saif es 8 
ee *@ @ e- oe 

  

492 ol te 12 Sal fee 8 28 
3 eo -@ -© ©: @- ++ -@ 08 

1 4 = e oe e oe @ «> e ‘8 

+43 oo 3 3 138 8 8 eg 
143 = 15 eee ne ne we we ee et ee ee we ee 

8 oo ee ee oe ce ee ce ce ce ce ce ce 
++ +@ @@ ++ 5@ +e em Oe @e- -@ 

® ee e@ -@© @e@ -: 6@ -@ -@ oe * e e 

*o @ -@ +> @ «++ +68 O8 ee: ee e 

g. In an arrangement containing polynomials, terms must be vertically aligned. In each term, symbols of operation, coeffi- 

cients, letters, superscript indicators, superscripts, and base-line indicators must also be vertically aligned. When the base-line indicator 
is required, it must be placed in the first possible position consistent with this required alignment. Within each coefficient and super- 
script, corresponding symbols must be vertically aligned. 

(1) axi— x? 4+ x+4 1 0 8 See le: tel et? ee :e ° 
8x® + 4x? — lox + 7 @- @@ +: ++ + 0 ee -+ © ++ ee ee 

3 5x? + 12  ) @@ -@ «+ «+ «@ 38 ee -@e -- : ae oe :@ oe 

7 2 7 o OF ae 8 oe 8 oe 8S oe 8 8: 8 aa 8! ek ce ee 88 
2 8x? + 8x 15x + 20 +) ee eee ee * ste: 

fe. ee 8 8: tf oo °. 8: 

ee ee OO -B ee oe oe +. @@ 
-* @+ ++ «@ 08 -@ we ee --: 

eG @- @@ - = +e = ee e- 0 

SO 
Ce C6 C8 66 80 68 06 089 62 CO 06 O88 06 80 08 68 66 86 008 C6 08 

++ @@ - + @@ - 

8179. Multiplication: 

a. In a spatial arrangement for multiplication, the symbols comprising the multiplier and multiplicand must be aligned in the 
transcription as the corresponding signs are aligned in ink print. 

b. The multiplication symbol, if the corresponding sign is present in ink print, must be placed immediately to the left of the 
multiplier. 

ce. The separation lines which appear in a multiplication arrangement must be made one cell longer at either end than the over- 
all width of the rest of the arrangement. 
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(1) 28 o: 3s 
«54 Or ee 

92 “@e@ «se 

115 ti ote %. %S 

o 1242 ee ne ee ee ee ae 

oo 98 60 00 G8 6 
‘ee: 
e- @- 

e: oe: 
+. 0 @ 

(2) 1704 3! ee le es 
x 5 7+ @0@ @0@ -@ 

8520 ‘ee: 
os ee @ 
+) 6@ -@ 

(8) 182 eee: 
«800 oe ee @ 

39600 0 Or re ree 
+ ++ @@ -@ -@ 
++ 5@ ++ 08 Ce 

(4) 2 gal 3 at e088 8. 8s we SS cs 
x2 e- oe ee Oe on e- e- 

4 gal 6 at 8% g: 
oe 46 @ @- 

os eee: 8 oe ee -e@ 
ee ee -;-: @ oe ee ee 
-e e e- e e- 

d. In an arrangement containing fractions, mixed numbers, or polynomials, alignment must be generally as specified in 
§178 e-g. 
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7 3 3: 
xX 23 ee -@ 

56} -@ @- é: ses -. -@ e-e 

150 trie $228 18 8 4: 8S 28 68 

oe 29 oe oe 90 oe oe of oe of oe 98 

-+ ©+@ 00 “e e :e@ 
e@- 08 -@ -@ 0: +: 08 -@ -e 
ee -6@ -@ eo: e -@ ee 

ee: Je 
‘@ e@ 

ce 09 90 00 90 08 90 08 80 08 00 08 ° 
oe eee -: -@ eo -@ 

e *@ o@ @ -@ @- ++ o@ e -6 
e ee @ @ -@ +: o- e e ee 

(2) ix —8 oo f°. ee 
4x + 5 @e coco :- 

28x? — 12x oe ee :e :.: 

+ 85x — 15 "8 90 60 -o 

28x? + 23x — 15 Le ee ne ee ne ee te ee ee ee ee ne ns 
Oo €0 90 00 00 00 00 08 00 00 08 00 80 0 00 

+ @@ -@ :- + eo 
O° @- ++ -@ @ +O o> Os oO ce 
e ee ee e- / @@ ++ @- Ce 

Oe ee OM te oe oe 
» @@ @- ++ +s @ @ 

ee +--+ -@ ©8@ @@ -- -@ 

90 68 CO 80 00 68 68 O08 66 08 80 08 G0 GO 00 
eee ae ee ee we ee ee ee ee ee ne 

- ee - Os es OB ee 

e. In arrangements which show multiplication to non-decimal bases in which subscripts appear, the subscript indicator must be 
placed in the first possible position consistent with the alignment required for the addition of partial products. 

( 1 ) B4rerven ee ee eo: es: 8-8 
x 12peven ‘+ 9@ 10 @ oe + @ 

10Lecven +@ @ ++ ++ +s 6@ OO: O&O 08 

B4seren tlie M8: 58 $: 2% Se 2f 6? 

44L seven 
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f. When commas or the decimal point occur in the answer of a multiplication arrangement, a blank column of cells must be 

left above these in the partial products. 

(1) 845.7 oe coe. 1° be 
xK 2.77 =) °-@ -@ -@ 08 

24199 98s 8 os be 

24199 ti te Of fe 88 $8 

6914 . or ee . oe . 

957.589 oe 20 00 ce ce ce 20 00 ce 

eo: 08 0: ee 
e “e@ “2 @ e 

e: eee -@ 0 
e *@ e:- @ 

ee rT) e ee 
e e-: e 

  (2) $18.24 fof ole: 8 6! ce 
x 65 s+ @ «+ @©@ -@ @ -@ 

9120 ee ce ee 
10944 tite 8? % 

$1,185.60 be ee ne ee be ne ne ne ne ee 
oo of 0 9 oo ce oe 08 Oo oe oe oe 

‘08 oe: ‘e 
e: e- e0 

e @ :e ee oe 
ee @- -8 e 

OO te te ne we we eB te oe 
+ @+ @-* «+ @- @- @ ++ @©@ -@ 

> @- ++ -@ + C@ -@ -@ @ 0 

(3) ——-1705.00 a. ge lao: if fe le 
x 4 ++ @€@ 80 -@ -@ 08 08 

6,820.00 -@ @. s- 
+s +. @8 
++ + -@   
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§180. Division: 

a. In a spatial arrangement for division, the symbols comprising the dividend and the partial products and differences must be 
aligned in the same way as the corresponding signs are aligned in ink print. Symbols in the quotient must be aligned with their corre- 
sponding symbols in the dividend unless they are specifically unaligned in ink print. 

b. The division symbol must be placed in the cell directly before the dividend or directly after the dividend according as the 
corresponding division sign occurs in the forward or reverse direction in ink print. The divisor must be placed so that there is no space be- 
tween it and the division symbol to which it applies. If a quotient also applies to a division symbol by being placed on the same line as 
the dividend, no space must be left between the quotient and the division symbol to which it applies. If a horizontal line occurs under a 
divisor as part of a division sign in ink print, this line must be ignored in the transcription. 

c. Each separation line which appears in a division arrangement must begin in the column containing a division symbol and 
must end in the column containing the other division symbol, if the latter appears in ink print. Otherwise, each separation line must end in 
a cell one column beyond the overall arrangement. However, when the division arrangement contains only a divisor and a dividend, but 
no quotient and no partial products and differences, the separation line, whether shown above or below the dividend, must be omitted. In 
this case, the division arrangement must not be regarded as spatial. In particular, a blank line must not be left above or below such a 
division arrangement, and the numeric indicator must be used in the appropriate place. 

(1) loo 

6) 48 ee 

co 68 a0 38 
[ 

ee -0@ o@ 6 
e e- -@ e@ 

(2) 6)48(8 oo 68 8 8 
e oe es e 

ee e@e8 ¢- @ e 

e e *@ oe ® e@ 

(3) 6)636 oo °e 60 oe ee 
106 e: e- e- oe @ 

 



  

(5) 644 
4)2576 

17 
16 . 

16 °3 
16 

(6) 
x + 5[x? + 

x? + 

lix 

5x 

6x 

6x 

30 
30 
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(in ink print, it is clear that the quotient is aligned with the dividend, and there is a horizontal line under the divisor) 
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(7) x + 8 ee -@:: 

x + 4/x 4+ lox + 82 oo 00 86 
x? + 4x eke ee ce ne ee ne ee ne ke ee te ee 

8x + 82 Of 99 90 08 00 Of Ce Oe Oe 20 00 ce 20 
8x + 32 

ee -@ -; "@ ee -e oe <@ oe «+ @@ -@ «+e ae 
ee 0s @@ © ++ 68 @ “@ + Se Ss +s «- OO @: 

ee 08 -@ -© @@ -- @ . ee e- ee @@ -: @: 

ee -@:- -@ -. @ 
o) 6@ @ -@-- ee -:-- 
ee -: @- - eo *@ ee 

C0 C0 08 08 88 68 88 68 60 68 08 08 GO 
ee ee ee ee ee ee we te ee we oe 

(in ink print, the quotient is clearly not aligned with the terms in the dividend) 

(8) 18)452 $8 

d. When commas or the decimal point occur in the dividend of a division arrangement, a blank column of cells must be left 
where these occur in the entire arrangement except in separation lines. When a caret occurs in a dividend, a blank column of two cells 

must be left where this occurs in the entire arrangement except in the separation lines and the quotient. In the quotient, the decimal 

point corresponding to the caret must be right-justified in the two cells allotted to the caret. 

(1) 8 5.00 ef gl Sle ls 
5) $25.00 ++ @ "@ -@ 08 08 
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(2) 5,080.09 
18) 91,441.62 

90 

144 
144 

162 
162 

(3) 12.5 
6.3,)78.7,5 

63 
157 
126 
815 
815 

oe 
v6 

oo 
ve 
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e. When, in a division arrangement, there is a remainder which is identified as such by the letter “r”, lower-case or capital- 

ized, the “r’’ must be preceded by a space. 

(1) 181 r4 eo: 6: 6: ee 10 ee 
25) 4529 + @@ :: @- +: -@ 

22 Oo G0 20 G0 00 00 00 00 00 08 
200 ee ee |e we oe oe 

29 8: feo 8 fos oF 
25 

4 3: oe 
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f. Ifa vertical line is part of a division arrangement, it may be represented by a column of dots 4-5-6 or it may be drawn. A 
space must be left between the column of dots 4-5-6 and any digit which precedes or follows it. 

  

  

(1) 6)414 7 Oe 86 60 oe 00 06 00 00 00 00 
60 10 ae oe oe oe oe oe ee oe ee os 

354 53 8 oo bt ce e 
120 | 20 se. eos 8. 88 : 

234 e ° . 

180 | 30 oo es ef) es 

54 eee ee we ee tw 

54] 9 so ge ce ce ce 8 
69 

wee ee eo 
ee 8: 00 -e 
71 7@ -@ :@ 

oe e oe ae 
e e -@ e eo: -@ 

e ee e eo: 00 

ee 06 08 e8 ef -6 
ee eee te le OO ® 

e: 08 ee -@ 
@- ss -@ -@ 

oe e eee 
° e -@ e ee -6 

ee oe e s+ @@ 

see ee ee ee Ow 
ee e6¢ 80 60 00 6 

er errs | 

ae -@ 
e- 66 ‘@ 

eo -e@ ‘e 

. -@ oe 
e ee 76 :@ 

e -e -@ e: 

oo 00 08 00 8 (8 08 00 8 08 
“oe ae 
ad ee -@ 
:@ ee ¢@ 
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pe ee ee ek we 
ee 80 80 08 00 
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§181. Square Root: A square root arrangement is similar to a division arrangement except that no divisor is present. The 

arrangement should be adapted to resemble the arrangement in ink print as closely as possible. If the square root symbol is used in this 
situation, the termination indicator is not required. 

    

      
() 5.4 8 o. 1%) ee é:: 

30.00 00 ‘@ +0 0 ee 
25 ee ee ee ek ee ee ee ee ee 

104 [500 oe oe ee se oe ce ce oe c0 ve 
x4 416 “OB ee ee | ee oe se ee 

1087 84 00 on oe ok tn ok 8 es os 
x 

791 $:% 

  

 



4 

  

ml 
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(2) 2. 4 3 e. :@ oe oe 

5.90 oe -@ “eo oe 

~
 

. 
« 

to S 

e
e
 

a
0
 

a
s
d
 

  

44x 4 .e ew. 
1449 of fe fe et ee) 8 

488 x 8 11449 

—— oe 
“@ 

a 
oe 086 60 88 66 86 08 

§182, Synthetic Division: 

a. In a synthetic division arrangement, the numeric symbols in the synthetic dividend, synthetic product, and synthetic quo- 
tient must be aligned by place value. Symbols of operation, when present, must also be aligned. There must be at least one column of 
blank cells between adjacent columns of a synthetic division arrangement. 

b. A vertical line must be used to the left or to the right of the synthetic division arrangement according as the synthetic divi- 
sor appears to the left or to the right. This vertical line must be unspaced from the synthetic dividend and from the synthetic divisor. 
One part of the vertical bar must appear on the line containing the synthetic dividend, and another part of the line must appear on the line 

containing the synthetic product. The separation line must begin directly under the vertical line at one end, and terminate one cell beyond 
the over-all] synthetic arrangement at the other end. If the synthetic divisor appears in ink print as boxed-in on two sides, this must be 
ignored in the transcription. When a vertical line is used between the synthetic quotient and the synthetic remainder, it must be placed 
in the column of blank cells as shown in ink print. 

( 2 i -3 2 eo 86 tee. .: 
2 —2 e- -@ a e- 

1 ~—+41 0 e as te 
-@ e- =. @ 

“6 oe. eo @-   
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(2) 1-3 2/2 eo: -° ee o: (8 6 
2 —2 a ee -- ee: -ee 

1 —1 0 

oe -e ae 

: eo Slee. 

+2 +16 +30 eo @- e ee e- oe “ ee -- 06 

1 +8 +15 +0 3 9 6! 18 8! ee 1° oe le 
:e eee ee :: @- ee -+ ee 

(in ink print, the divisor is boxed-in on two sides; there is no vertical line after the divisor) 

(4) 1-8 44 45 [2 ;: wary eer Ty Fe °; ‘3 3S °: 
+42 —2 44 oe ee -; ee “e . . eo: 

1 —1 42 | +9 9 6: tl og! :* oe co 
ee e- ee @- ee -e -@ 

a3 $885 38 38 G0 48 08 88 Ge G8 ae 
os oe ne *@ ++ +O Be ee 
e- 7+ @ + @ +@ «+ +@ 
8 ee -- eee: -@ 08 @- 

(in ink print, the divisor is boxed-in on two sides; there is no vertical line after the divisor) 

8183. Determinants and Matrices: 

a. In determinants or matrices each entry must be left-justified (moved as far left as possible) in the column to which it be- 
longs, and top-justified (moved as far up as possible) in the row to which it applies. Regardless of the ink-print copy, centering or other 

forms of alignment is not permitted. One column of blank cells must be left between columns. 

b. Every effort must be made to confine the entire arrangement to a single braille page. To achieve this goal, the following 
techniques may be used: 

i, An entry may be run over to other braille lines and each continuation indented two cells from the column margin. When 
space saving is a factor, runovers may be made without regard to any hierarchy preferences. Successive rows in a column must be tran- 

scribed without skipping a line between them. 

ii. An entry may be run over to other braille lines and each continuation left-justified in its column. When space saving 
is a factor, runovers may be made without regard to any hierarchy preferences. Successive rows in a column must be transcribed with a 
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skipped line between them. When the technique described in i above is effective in providing the required space, it must be used in pref- 
erence to the technique described here. 

iii, Additional space may be saved by drawing the enclosing grouping symbols instead of using their braille equivalents. 

iv. When an entry is a fraction, the fraction may be represented spatially, if necessary, to save space. However, the row 
containing such a fraction must then have a line skipped above and below it. 

v. The technique of keying may be employed for one or several entries if no other space-saving technique is effective. (See 
§187.) 

(1) cosa sina 0 9 5: $n 88 Me Ot °: oe 8 °: 3 ie 8 fi 08 
ae e ee e e e ea. ee ee @ ee 

—sina cosa 0 
-@ nt eo: mt e e ee e oe °- e e e e -e 

0 0 1 i *@ se ee : ¢: o a ee oo e oe 

-@ ++ @e «Bae *@ es -O@ +s +-@ ++ +@ 
+ e+ @@ -@ °@ -@ -@ *@ @+ ++ +s 68 

*@ @@ 06 oe ee ee @@ -- ++ -@ OO 

(in ink print, each entry is centered in the column to which it belongs) 

(2) fl 
A 0 0 

1 __ __ cos 8 

A sin? 8 Asin? g 

_ cos 8 1 + cos? 2 

A sin? g Cc Asin? g 

e@: ee e e- -e e os -e 
ee 8:38 66 -@ -@ e -@ -@ ee 

@ee -6 e e oe ee oo ee oe @ ee 

e e ee e e *+ @@ 008 ©: e ee ‘@ e *@ 
6 e “@ 6 ee eB ee e oe ee 

@ e¢ eo ee -e e e eo -6 e e e e- e @ 0 

eo: e@ -© ee -@ e°e e -e@ @ #8 -@ eo @- e os 5@ 
ee e @:- -@ -@@ e e:- @ -@ -@© @ oe: a> 08 

e@ ee e oe @ e *@ oe @- @- ++ @ @ ++ 66 *@ oe 

e- e ee 08 @- e "@ @ e ° oe e ee -@ *@ 
+ @@ -@ -@ oe 6@ oe 6@ . . @ “ee -@ ee 
*@ 6e e808 ee ee -@ -+ @ @- °@ e e “eo e e ee e ee 

e- @ -@ ee @isce ee e *@ @@ e8 @- e @c- eo @- -® 
ee e e- -@ ee @- e +2 9@ *@ @ e@ @: e- ee 

@ ee e os @- oe: e ee ee e e- @ e- @ise e@ ee 

e- eo e *@ -@ @@ -@ °@ 
ee e@- @: @® ee ee 

@ ee e e @- ' @ “+ @ @ 068 

eo 70 @- e ee e 
ee os @ 7 > @@ 

e@ ee - 7@ «+ @@ *@ oe 

(in ink print, each entry is centered in the column to which it belongs) 
4 
eo
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(8) [Bi,— (E— Eh) Bie Bis Bu 

Ba Bi, — (E — E9) Bes Bu 

Bu By Bi; — (E— E}) By 

By Bo Bi Bu — (E— E}) 

e- e oe e oe eo: ne oe e oe + @: 
ee e o- @ e + @ e e- ee ee e @- ee > oo e -e@ e e of ee e - e @-+> @ one e e oe e e -e6 

e e: e- 
e ee se a 
ee e eo ee @ ++ @@ e e 

@> +s @- e 
- @- ee -: -09@ e e e@ oe - oe @ -@ -@ +. eo ee -@ 

e-: 
e- 

eo 
ee eo -e@ oe -@ 

e- e- e@-: oe e- en ee oe: oe “+ @ 
ee e-: e e e- e e- e- @:- 00 e- e ee +: @@ ee @ i: @ e @ +: @ e e- ee @-: @ Ores @-: @ e “@ -@ e 

e e- e oe e-: 
ee ee @:: ee e e ee e ee ee .-3e 

e- @ +e @:: -@ + @ 
ee ‘@ @- e -6 e@ ee + @8@ e -e@ @ ++ @: eo oe -e@ -@ 

i e-: 
ee 

ee e.|.-:e 
eo -e 

e- e take we @r se we oe Qe se 2s we oe @e se we oe e+ @- 
ee e -* @@ @- @- +--+ @@ @- @- ++ @@ @@ -:- @- ++ @@ oe “: 60 e:-3e e @- se ae @ +--+ @- ++ @ @ise @+ 2s +s OO @ ++ @- ++ -@ -e -e@ 

i e @- +s @ e ee oe : e ee e e ee e ee e e 

e +. @ “@ + +e 0@ o. @ 
ee + ©@ @8@ -@ -@ -@ o@ ++ @@ 

e e *@ +) “+ @@ ++ o@ “@ -@ 

e- 
e ee 
ee e -@ 

e e 

e- e-: ay e- ee e- we ee e oo ae e- 
ee e- ee @ @- eee e- ee ee e ee ee -- ++ @@ e -@ @--e -e@ @-: @ ‘e@ @ @s- @ “@ +e e e “@ -@ 00 “e -@ 

e @o.- eo; e ee ee - e ee e e ee -@ +: 68 e e 

-. @- 
e OB se oe 6B ee we 

s+ 08 @ ee -@ -8@ -@© e8 -: se “@ -@ e @ ++ @@ -+ 68 -@ -@ 

‘ (in ink print, each entry is centered in the column to which it belongs) 
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(4) 

1 cos 8 

Asin? g Asin pg 

cos 8 cos? 8 

A sin? 8 Asin? g 

(in ink print, each entry is centered in the column to which it belongs) 

‘
e
e
 

o
e
:
 

e
e
e
 

ee ee -@ :-: 
oe 4s OO 

c. When a sequence of dots appears to signify the omission of one or more rows and such dots are confined to each column of 
the determinant or matrix, a sequence of three dots 3 must be placed in each column to indicate the omission and each ellipsis used in 
this way must be left-justified in its column. When a sequence of dots appears to signify the omission of one or more rows and such dots 
are not confined to their columns, or if some columns contain no dots, a sequence of dots 3 must be used beginning in the first cell of col- 

umn one and extending to the end of the longest entry in the last column. 

8 eo: 3. é: 

(1) | Qi. Are ee Aan 79 78 12 8 8: 2:69: $8: ee 

a a cee a rr @- «+. we 
24 22 an ++ @@ +: @ @: 7. © @ oe 

e-e e e-°@ e- @: 

e- 

oe @@ es ee oe se eee wee 

Gp Ang eee An ‘@ -@ @- © @- e- ©. @- e- @- 

>) @: @- ++ O@ :- @- ++ @@ :- 
+ @@ +. -@ -@ @: + +@ -@ @: oa ae 
*@ -@ -- -@e@- .-- + *+@ @: @: e: @- 

(in ink print, one dot is shown in the first, second, and fourth columns, respectively) 
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(2) Ai. Aig eee Aa 

421 Age Ban 

Qn. Ang @nn 

e e e we e a @: ee . @e ae 

ee e e e e- se eo ¢ e es. ++ @6 

© ee ve e- e- © ee e- -- © ee 

e ay e ee e oe oe e- ee eo -@ 

ee e- e- e-e 7 +) +@ @ 8 -®@ ee 
© ee ee ee ee 8 1) +0 © @- © ee 

° e te “0 -@ 
ee oe ee ee 

e@eoee e e e e e e e e eo: @ e e e e e e e e oe e ee 

e e ee -- e ee e ee ee -: -e@ 
ae ee ae -@ *@ @- oe “-@ “@ @. oe ee oe aa “@ -@ -@ -@ ae ae ee 

*@ o@ + -“@ e- ee es *@ @- @. eo. e- e- ae -@ @- oe: oe ee *@ 080 

oe Oe Oe te ee Pr . e ee . e 
(8) Aq1 are soe Ain ~+ @@ :* @- @: 7+ @ @ . e°@ -e@ -@ ee 

OO tt re ne ase @ e-e-e e e- > -@e@ -@ 

a a 
21 aoe an e: e- @- +6 oe e ee 7. @ 

ee +: @ e ee: @ se e°@ -@ @ -- o@ 
@ -@ ++ @ e:- @ e eo ° ee @- -@ e 

e- oe e- 
ee > ee 

ee -e@ @ e e e e ® ® e e e e e e e ® e e e e eo -® 

eo. @ “+ @@ e “* @@ +> @- ++ @0 60 e- 
ee -e e -@ +: @ te eM ee ee 

eo -e -@¢ @ "@ @- @- e e e a 2 e e -e 

Am1 amn2 aoe Amn 

(in ink print, three dots are vertically aligned, one under the other in the first and fourth columns; no such dots appear 
in the second or third columns) 

§184, Unified Expressions: 

a. When enlarged grouping symbols are used to unify an expression which is neither a determinant nor a matrix, each item 
must begin in the cell which immediately follows the left enlarged grouping symbol and must end in the cell which immediately precedes 
the right enlarged grouping symbol. It is advantageous to draw these enlarged grouping symbols when space saving is a factor. How- 

ever, these requirements must be waived whenever vertical alignment must be indicated. In this case, at least one item must either 
begin in the cel] which immediately follows the left enlarged grouping symbol or must end in the cell which immediately precedes the right 
enlarged grouping symbol. 

(1) amen, ell Se oe 8 ts 88 09: ee ° fl es 
+@ -© 06 -© 08 00 c@ ‘ee. 7+ 6@ -@ 08 

8x—y=1 
1: 3 _ @@ -- 00 -@ @-: a2 2@ oe 0 @ 

10 88 °° 0s 0s os ‘ee: ol le fe ss 

(2) jt yas 6 er oe we om 8 a ol 8 i at 789: 13 ee ce ort 88 
‘© -© 00 +: 08 08 -- -0© 08 08 ©: of -@ @: eee. -e “@ -@ 0@ 

x+12y+ 2=651 

| 8:2 3, eee ei 3 88 CP %e 98: 3S. et 8s 
7x — 8y + 22 = —16 ‘e+e se oo oe °: 8: os cf Ps ‘@ @- oe oe °: te fe ee 

-@ +> @+ ++ @@ =. -* @6@ -@ -- @- -@ @: oe BH te ee eM ee tw 
+e 4s @@ @@ +s ee e- -@+» @ -@ aa ae 7) ©-@ @: @@ ++ +. of 
-@ -@ @@ #0 o8 ve eo 00 c0 @- 06 ee oe 08 -: @: -@ -0 08     
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b. When an explanation or comment refers to more than one ink print line to which no grouping sign as a whole applies, the 
implied grouping must be indicated by using a transcriber’s enlarged grouping symbol. If the explanation occurs to the left, the left 
transcriber’s enlarged grouping symbol must be used; if it occurs to the right, the right transcriber’s enlarged grouping symbol must be 
used. There must be at least one clear column of spaces between either of these transcriber’s enlarged grouping symbols and the associ- 
ated explanation. If the explanation requires more braille lines than what is being explained, the transcriber’s enlarged grouping sym- 
bol must be extended to cover the explanation, and each runover of the explanation must be indented two cells from the column in which 

  

  

the explanation begins. 

(1) x+y 
a2= 

—l<x<l—l<y<l 

b=—— 
x+y 

e- -9 ©: ee ee -8 00 + @ 88 -- 08@ -@ ++ +> -@ oe em ee + @- ee -+ @- <@ ive 
ee oe ae Ore ee eB ee we ee em em te ee OD os. 6@ @: “@ re. oe ‘@ ce oe 

ee: -@ 66 @©@ 06 @: 088 88 08 80 -8@9 @ 08 ee @e@ -: ss @ ee oe @ @@ -+ +-@ 

e eo: ee ee ' @@ -@ @@8@ -@© @@ -@ +: «s -@ oe |] ie o) @. ee o< @: “@ ee 
e oo. oO ce oe eB te ee a “@ «6 oe O@ ss 58 @: -@ +e -@ ‘@ ce *@ @- 

eo @- °@ 66 608 06 ©: 68 6880 60 £80 -© @- 60 ee ee --: ss @ ee + @ ee --. 

(in ink print, the explanation is centered to the right of the two equations to which it applies) 

RULE XXV—FORMAT 

§185. Spatial Arrangements: 

a. When the transcription is in the form of a spatial arrangement, a blank line must be left both above and below the spatial 
arrangement even if the spatial arrangement directly precedes or follows the page-change line indicating a new ink print page. Transition 
to a new braille page before beginning or after ending the transcription of a spatial arrangement takes the place of the required blank line. 
However, when a running head is used, a line must be skipped between the running head and a spatial arrangement. When a spatial ar- 
rangement begins on the first or second line of a braille page or ends on the twenty-fourth or the twenty-fifth line of a braille page, 
there must always be at least three clear columns of cells between the last symbol on any line of the arrangement, including any separa- 
tion lines, and the first symbol of a page number. If this cannot be achieved, the arrangement must begin on line 3 or end on line 23, 
respectively. The entire spatial arrangement should be confined to one braille page. 

(1) 5678 106 
439 Mo ss Se ge 

+ 10 carrer 
—— ee ee @- 

*@ ++ @ 

-@ ae 
ae eo. -@ 
ee “+ 60 

b. When a spatial arrangement is identified by a number or a letter, such as in a set of exercises, the identifier must be placed - 
as indicated below. In all cases, there must be one column of blank cells between the identifier and the left-most symbol of the arrange- 
ment as a whole, including any separation lines. 

i. The identifier must be placed on the top line of an addition, subtraction, or multiplication arrangement. However, when 
the carried-number indicator has been used in an addition arrangement or when numbers have been canceled out in a subtraction ar- 
rangement, the identifier must be placed on the line which contains the first term of the addition arrangement or the minuend of the sub- 

traction arrangement.   
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(1) 1. 4956 
789 

+ 81 
  

(2) 2. $18.24 
x65 

9120 
10944 

$1,185.60 

ee 68 88 G6 80 88 66 
ee ee a ee a ee ot 
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Oo . 87 e :: o: ge o: ge 
—19 8 

Ore Wt es we oe ee ew te BW tw ++ @@ -@ -. 
178 -@ @@ -@ ee -- -- -: ©: e8 e@ e@- eo ee e. oe ee 

8 -@ 8 -@ +s ee ee o@™ te Owe Cw eo -@ -e eo -@ 

it e: te e. 
ee oe e- ee 

ii. The identifier must be placed on the line which contains the dividend in a division arrangement, on the line which con- 
tains the radicand in a square root arrangement, and on the line which contains the synthetic dividend in a synthetic division arrange- 
ment. 

(1) 4947 oe <0 0 00 
5. 5)24785 ‘© @- + ve 

ee @8 088 e808 06 Ge 68 
ve se be oe ee le 

iii. In the case of spatial fractions, identifiers and centered comparison symbols, symbols of operation, punctuation, and 
other applicable symbols must be placed on the principle fraction line. However, identifiers must be placed on the top line of a continued 
fraction. 

(1) 1 3 1 
SB etgah 

e “@ «se 
e "8 00 

ee ee -- 

ee ee -e@ @:: :. e e @ oe ‘@ es ee 
7% oe e ee e@ e008 ee -@ - *8 60 60 e e e@ :-@@ s' @@ e -@ 
eee: e@ -@ ee @ sea ee ee eo -@ ee. -@ e 00 

*@ es oo re 
-8 6: *@ e868 
ee o- ee -@ 

iv. In the case of determinants, matrices, and unified expressions, identifiers, comparison symbols, symbols of operation, 
punctuation, and other applicable symbols must, if they appear on the same side of the expression as the enlarged grouping symbol, be 

placed on the top line even though they are centered in ink print. 
  

    

(1) a1, Are 
% D= = 100 

&o1 Age 

@-:: ee ee ee e e- ee 
-@ e@ -@ ee as 0@ seas “> @e e e e-@ + @@ se ae +@ @- -@ -@ 
ee eo -8 -@ “@ ore "@ @- *e -6 ® *@ -@ *@ ®- ee -+ eo 086 

- © @ es os Oo es oe we @ 
+ @@ +--+ @: @: +) @- @+ +: @@ 
"@ -@ - 5 @- es e e- e|6-e 

(in ink print, the material outside the determinant is centered) 

 



(2) 

(3) 

(4)   
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3 15 
Cy 

e fer} [2] =|). Ce 
0 3 

e oe *“@ +s @- -@ es “@ ++ «@ ++ +@ @+ -@ ++ OO O8 ++ -@ ss +B 
e @ ee ore eo -8 e- *@ @@ ++ © O@ ++ +s + OO ++ Be oe ee 

ee ee “@ @ ee se @@ +--+ -+ +@ 08 -@ -- -@ CO «+ +s e ee 

e e-: e *@ e -@ e e- e060 e -@ 
ee e -@ @ ee ee e ee 

@ e¢ 00 6 oe e@ ee e@ ee e @ ee 

e ee: e *e ee: e 
ee e -e e “> @@ 

@ e8 68 ee ee *@ 0 

ee ® + @: - ° ‘@ -@ +e 
- @8 -@ @ e ee e ee 

ee @ eo ee e eee -@ -@ 

e e “@ os e e 
ee -@¢ @ +® ee 

e@ ee 68 ee @ 08 

@ey @ +@ =. e e 
+. @©@ -8@ @8 oe se O@ 

‘® @0@ eo :- ++ +80 @@ 

(in ink print, the example number, the multiplication dot, the second matrix, the equals sign, and the period are all cen- 
tered vertically in relation to the first and last matrices) 

5 

9. (—1l 4 2) 1 

3 

-e -e e- ) e-- e -e -@ -@ -- 
-@ e® -0 0@ e + +@ © e ee ee- ee ee - e ee @ o6 
eo 6 -o -@ ee ee ee oe -e@ e@ @- 06 -0© 68 00 -@ 6 of -@ 

re -e 
ee -@ @: ee 

@ ee ee -- @ ee 

@- -@ +. e 
ee -@ ee oe 

@ ee ef -:- @ ee 

(in ink print, the example number, first matrix, and period are vertically centered in relation to the second matrix) 

x+ 8y +2=5 

10. 2x +y+2z2=65 

x+8y+2=7 

+O ee ee em oe “@ ++ @ @@ -@ -: 68 -@e- -@ @: “@ ius “@ es 6B Mee 
-@e- -© -@ ee ee ee BO ++ «+ C@ -S +> -@ ee ae -% @- os ++ @@ -@ @@ 
eo -: @@ -@ -@ *@ -@ 00 @@ 6@ -- 866 6@ OO -@ ©- ee -e *@® -©® @@ -@ -6 

“@ ++ @ ++ ©@ -@ @@ -@ -- @ -@ @- *@ ++ +@ oe 1 @ 
oe ee OO Se te ee eM ee we Ce ee ee -@ @ es ee OB 
e ®@ 6 ©: 08 e@ 088 06 ©: ee -@ @: ee -@ -@ -¢ 60 

-@ - @ «+ @@ -@ «+. @@8 -@ @: “oe @- “@ +6 6M ee 1@® 
oe ee @@ @O@ ++ ++ @ -@ es 5 @ ery -@ @@ +: -+ 68 
*@ -@ @0 80 @0 08 0806 00 O88 6@ *@ ©: eo 820 -@ -© 80 

(in ink print, the example number and the period are vertically centered in relation to the unified system) 
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ce. When spatial arrangements are placed side-by-side there must be at least one clear column of blank cells between the end of 
one separation line and the beginning of the next. In any case, no symbol in one spatial arrangement may be less than three cells distant 

from any symbol on any line in, or associated with, a neighboring arrangement other than neighboring ends of separation lines. 

(1) 27 16 
7 +23 o: ee y. 8 

~~ -e se ee we oe | te oe 
ne CO +--+ «e+ ee +s @ C8 
ee ee -- os «+ @8@ @: ae 

ob b8 as Gb g8 5S 88 ae ob 8 as 
(in ink print, the examples are side-by-side) 

(2) 1 42 2. 100 
—23 — 91 

-@ oe oe 8 os -@ ee 
*@ @ e@ ee ee @ *@ @- -@ 08 @: -@ -@ 
ee “e ‘ee ee @- -@ -@ ++ @©0@ 90 

tl oe: ee 2. ‘oe: 
ee @- :- ee @ ore. 

o3 68 68 88 a8 a3 68 $8 68 38 G8 
(in ink print, the examples are side-by-side) 

§186. Transcriber’s Notes: 

a. Transcriber’s notes must be enclosed by the transcriber’s grouping symbols. 

b. A transcriber’s note consisting of seven words or less may be inserted directly into the text at the point where it applies. 
Longer notes must be placed at the nearest convenient point relative to the material to which they apply and must be placed, indented, 
and run over in accordance with the rules of the Code of Braille Textbook Format and Techniques. 

(1) In x?, the 2 is the exponent. 

8187. Keying Technique: 

a. When space does not permit the inclusion of labels, column headings, entries, etc., in a figure, determinant, matrix, or table 
as shown in ink print, one or more of the labels, headings, entries, etc. may be replaced by a numeric or alphabetic key. A numeric key 
should consist of a numeral written in the upper part of the braille cell. This numeral must be preceded by the numeric indicator and must 
not be punctuated. An alphabetic key must consist of two lower-case English letters and, if possible, the combination should be sugges- 
tive of the item it represents. An alphabetic key may only be used when the author’s entries are never composed of two lower-case letters. 
Two items which are identical should have the same key assigned to them. 

b. If a list of numeric keys is used, it must consist of consecutive numerals beginning with number 1, and these numerals 
should be placed in the figure, determinant, matrix, or table in the same position as the material which they replace. 
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ec. A list of numeric or alphabetic keys and their meanings must be enclosed in transcriber’s grouping symbols and must pre- 
cede the material to which it applies. Key items may be arranged vertically at the margin, or they may be arranged in columns to save 
space. A key listing must be preceded and followed by a blank line. If possible, this list must be placed on the same braille page as the 
materia] to which it applies. 

(1) 

Source of Variation Sums of Squares DF. dicen EMS / F-Ratio 

Between blocks 8S, = 2 2 2 =1 e+ 3 Sat i = 4 
2 20 2.5 

Between treatments SS, = 26 2 es =13 | gt+ = 36 = = 5.2 

Error SS,, = 10 4 2 2.5 o 

Total SS = 88 8 

e e ee eo ee ee 8-6 e ‘@ @ e @- ss 
e -@ eee ee @ s+: @: e e ee e @:- e@ 

e@ ee ee e e @: @: e ee e- ee e @- ce 

“@e ee eo. 008 @ e- e- ee 6 ee 
-@ e ee o8 e ee e- @e-: 
ee ee ee: ee @eee of e¢@ 

*@ 6 *@ ©: 06 es e- oe @eee *@ @- -@ 
"@ @ @r ss ee ee “+ @ ee :@ ee 
ee @e@: 0@ 8: @ ee “@@ ee: eee- + @ 

e.-e o- e e -@ “@@ e 
e eo: “+ @ e ee- on e 
e of -@ @ ee @ ss -e @ eo @ 

eo -@ e @+: +@ ese e oe 
e ee e e *@ o@ e ee 
e ve e°e e° “@ ee ee ee @ eo: 

e :¢@ of e -@ *@ -@ ee -@ 
e ee “+ @ e- e@e- 66 -@ @ e 

of ee e@ @: e soe e6°¢ ee ee 

-@ e ae eH es 6@ -@ @ or ee 
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§188. Displayed and Embedded Expressions: 

a. Whenever an expression is set apart from the body of the text by skipped lines, indentation, or some other means, it will be 

referred to as a displayed expression. By contrast, an expression which is not set apart from the body of the text by any of the above 
means will be referred to as an embedded expression. 
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(1) The equation 

x?— 38x -+1=—0 

“@ e: e@@: +: ee 
e- “@ @@ 6s te 8 @ 

@ ee ++ @ 8 -@ @- 

CO -@ +s +e +e es OO Oo ee 
+s 58 @+ -@ ++ @@ ++ +s @ 
ee -+ ©: ++ 8 ++ 8 e@ :- 

‘@ce e. eo ©: ©: c8 @- @- 
ee: @- o. ee -- ++ -@ @@ =: 
oe @ ve e@: e@ :: e-: 

e- ee -e 1s +@ @ @@ -@ 08 
ree ee 6 Oe eH re Me ee ew ne 

« @@ »+ @: ++ @@ ++ 08 @@ -:   
is a quadratic equation because it is of the form ax? + bx + ¢ = 0. 

(the first equation is a displayed expression; the second equation is an embedded expression) 

b. If an identifying number or letter is associated with a displayed expression, this number or letter is part of the displayed 
expression and must begin in the appropriate cell in accordance with the rules for displayed expressions in §§190-191. In ink print, iden- 
tifying numbers or letters are sometimes at the right. In braille, numbers or letters must be placed uniformly at the left. However, if 
identifying numbers or letters occur at the right in ink print, a transcriber’s note concerning the transposition of such numbers or letters 
must be placed at the beginning of the first volume. Page references which are associated with an expression must immediately follow 
that expression. 

(1) 
h(x, Xo, -.+) Xn) 

are to be considered. 

In this section, functions of the type 

(in ink print, the identifying number occurs at the right) 

(2) The inequality symbols 

< and > 

are used to state the order of numbers. 

(1) 
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-- ee -@© 08 08 ©. ©: ©: -e 
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(in ink print, the page numbers occur at the right-hand margin of the page) 

8189. Linked Expressions: 

a. A linked expression must contain at least one sign of comparison. The component which precedes the first sign of compari- 

son is called the anchor. Each of the remaining components, beginning with a comparison sign but not including the next comparison 
sign, is called a link. 
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b. When a linked expression meets the following criteria, it is subject to the special margin requirements set forth in §190c, 

§191a(iv) and b(v). 

i, The expression must be displayed and not embedded within text. 

ii. Its signs of comparison must be vertically aligned in print, except possibly for the last few which may occur on the last 

print line of the expression. , 

iii. No sign of comparison, except possibly the first one, may be preceded by any expression on its left. 

+. 1@ @ice 

(1) 125% = 12.5% POSS ge esi 8 8 ir ak 
= .125 
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fee 08 885 le Mer a8 
125 1 

~ 1000 ~ 8 ee ra) er 
. e ee. e- 

ee oe e oe -e 

ee ee --. oa e ee eee 
*@ @: 6 e- -@-: . . 

ee “@ ss -e@ ee ce ee 06 

e°@ @@ +--+ -@ >; e 
°@ @. ++ @ 

ee +O ++ @- 08 80 

(in ink print, the first equals sign appears to the right of 125 % and all other equals signs except the last one are 
aligned beneath it) 

lo _ = — 125 _ 1 (2) 125% = 12.5% =< 125 = i000 = 3 

"@ se *@ oe “@ +s -@ -@ e ee e “oe -e ee e e se ee 
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ee: e @- -@ @- ++ @2@ 80 e@ 60 °@ @- "@ ++ @ 00 6O 

(a linked expression which does not require special margin provisions; in ink print the entire expression appears on 
one line) 

§190. Margins for Narrative Portions of Text: 

a. In narrative portions of text, margins should be maintained as in English Braille; paragraphs must begin in cell 8 and must 
be run over, if necessary, in cell 1. 

(1) x + 2 and x + 5 are factors of x? + 7x + 10 

because (x -+ 2)(x + 5) = x? + 7x + 10. 

This is similar to arithmetic where 5 and 8 
are factors of 15 because 5 x 38 = 15. 
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b. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 3 and 
must be run over, if necessary, in cell 5. 

(1) The product of two monomials is a monomial. 

For example 

(8x?)® = (3x?) (8x?) (8x?) = (9x*) (3x?) = 27x°. 
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c. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 8 and must be run over, 
if necessary, in cell 7. Each link must begin in cell 5 on a new braille line and must be run over, if necessary, in cell 7. 

(1) 8x® + 125y® can be factored in the following way: 

8x? + 125y? = (2x)* + (Sy)? 

= (2x + by) [(2x)? — (2x) (5y) + (5y)?] 
= (2x + by) (4x? — lOxy + 25y?). 
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(in ink print, the first equals sign appears to the right of 8x? + 125y? and all other equals signs are aligned beneath it) 

§191. Margins for Non-Spatial Itemized Materials: When material is identified sequentially by number or letter, as in exercises or 
outlines, it will be referred to as itemized material.   

a. When non-spatial itemized material contains main divisions only (no subdivisions) the following rules concerning margins 
must be observed: 

i. The main division numbers or letters must begin in cell 1 and the associated material must be run over, if necessary, in 
cell 8, 

 



194 Rule XXV—8§191aii-v 
  

ii, Succeeding paragraphs, if any, must begin in cell 5 and must be run over, if necessary, in cell 3. 

iii. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 5 
and must be run over, if necesary, in cell 7. 

iv. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 5 and must be run 
over, if necessary, in cell 9. Each link must begin in cell 7 and must be run over, if necessary, in cell 9. 

vy. Instructions which apply to a group of problems which follow must begin in cell 5 and must be run over, if necessary, in 
cell 8. There must be a blank line above such instructions, but not below. However, a page-change line may take the place of this re- 
quired skipped line. The last line of an instruction and the first line of a problem to which it applies must be on the same braille page. 

(1) 1. Is (y — 8) a factor of y® + 8y? — Ty — 88? If 

so, what is the other factor? 

Check by division, or as shown in Chapter 9. 
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(2) 2, Write the single numeral that names the same 
number as 

(3 X 104) + (4 X 10°) + (5 x 10%) + (6 x 10) + (7 x 1). 
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(8) 8. Using the binomial theorem to find 1.15 to three 
decimal places, we see that 

| 1.15 = (14 0.1)5 

| = 15 + 5(14) (0.1) + 10(18) (0.1)? + 10(12) (0.1)3 + 

| 5(1) (0.1)* + (0.1)5 

| =1+4 0.5 + 0.1 + 0.01 + 0.0005 + 0.00001 

= 1.61051 
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(in ink print, the first equals sign is to the right of 1.15 and all other equals signs are aligned beneath it) 

(4) Use the summation sign to write each series. 

1 6410+ 14 + 18 
2. a,b, -+ agbe + aghg 
8. x? + x2 + x2? + x2 + x? 
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b. When non-spatial itemized material contains both main divisions and subdivisions to whatever depth, the following rules 
concerning margins must be observed: 

i. The main division numbers or letters must begin in cell 1 and the associated material must be run over, if necessary, in 

cell 5. 

ii. Subdivision numbers or letters, regardless of depth, must begin in cell 8 and must be run over, if necessary, in cell 5.   
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iii. Succeeding paragraphs, if any, must begin in cell 7 and must be run over, if necessary, in cell 5. 

iv. When the special margin requirements for linked expressions do not apply, a displayed expression must begin in cell 7 
and must be run over, if necessary, in cell 9. 

v. When the special margin requirements for linked expressions do apply, the anchor must begin in cell 7 and must be run 
over, if necessary, in cell 11. Each link must begin in cell 9 and must be run over, if necessary, in cell 11. 

vi. Instructions which apply to a group of problems which follow must begin in cell 5 and must be run over, if necessary, 

in cell 8. There must be a blank line above such instructions, but not below. However, a page-change line may take the place of this re- 
quired skipped line. The last line of an instruction and the first line of a problem to which it applies must be on the same braille page. 

(1) 1. Find the replacement for N that will make each 
sentence true. 

a. (8x 5) X 2=8 x (N x 2) 

bh 8x (6 X2)=(8x5) xN 

Did you use the same numeral as a replacement in 
each sentence? Is this sentence true: 

(3 x 5} KX 2=8 x (5 X 2)? 
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ee 60 ee: e@ 1+ @ . oo ee 68 -* @ @8@ -@ ®@: 
ee @ -@ 66 ‘@ @- ee ee eo ee e *®@ © @@ -@ #0 

(2) 2a. x(a+1)—y(a+ 1) 

b. x? — 2x + 1 — 4a? — 12a — 9 

-@ “@ +. 
:@ @ -@ 08 
eee ‘@ -@ 

+ @ +@ ee ee ©: @- -@ +--+ -@ ++ ©@8 @ @- -@ ++ -@ 
@-: .0 @ ++ @@ «+ ++ @+ @O@ -- -@ @O@ +: +: @ OG 
e e eo ee ee -- ©8 -: ©8@ 8 00 @8 -- 06 -: o8 

e- ve OO -@ see ee te BH eM te te ee we e 
7@ ©: -@ ee 75 8 Be 6B te Se te te Se es OM +s 2B w: 
“@-s -@ -@ @ee -- @: ++ @@ @- @0@ @@ -- @@ -@ +: ++ @ 

ce a rs 
“@ + Oe Or es 2s ow 
“> @@ -- @- -+ @©@ @- 

(in ink print, the a is on the same line as the problem number, and the b is aligned beneath a) 
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(3) 3. In factoring ab + c? + ac + be: 

(a) The terms may be grouped in pairs with a common 
factor. 

ab + c? + ac + be = (ab + ac) + (be + c?) 

= a(b +c) +c(b +c) 

= (a+c)(b+ ¢) 

(b) Rearrange the terms and group them another way. 

i, Do the terms fit any of the patterns studied 

before? 

ii. In factoring, can binomial and polynomial 

expressions be treated like monomial factors? 

*@ cs @ +: oe ee @ ee -@ @: @- -@ @- @- -@ @0@ -@ :-: “@ @ ee -@ @ e0 :8@ 
-@ e@ e@ ee -s e @ +++ «+ @@ -8@ @@ -: oe @e te oe 0 @® @ as ss os @e «+ + @ OO 
ee . "@ @@ se ee ee Oe Oe B+ OO oe ee OO ce ee we ee o+ @@ «+. -@ 

eo: @- -@ *@ *@ @@ 80 -@ ee @- 66 oe ee ©: @:- 6@ 88 eee: :@ 6: -6@ “@ 
ee + ee e- ee @@ -: Oo: se ee 6 @ eo: ee 020 e020 @: @: e @- ++ @:- 080 ©: ee 
ee - oe e@ e606 e- -@® @- @- @- -+ o@ oe: os @- -@ 8: -@ ® @e ss 6s Os @- oe 

e ee 8: 6@ ee @¢: @0@ -@ @: @- «: 
ti oes +@ 8 @- ++ ++ 80 -@ 8 ee 
es ©: @: @- oe ee ee: @: © -@ 

@ @- -@ @@ -@ ++ ++ -@ @: 6@ -6© @: 66 
ee De ee OB Oe BH ee ee we |e te 
oe te OO te ee Se es OO ++ = > OM ve 

‘@ @- @:- @- @+ °-@ @- 008 -@ -@ @+ ©: O08 -8@ 8@ -@ ++ +: -@ 
er ee @@ -- @- ++ «+ ++ @@ ++ O@ @- -+ ++ ++ =-@ @+ +8 C8 
‘ee: ee -- ++ @@ ++ ++ @@ @@ @@ -- - @@ +--+ «+ @- «++ C8 

-@ @- @- @- @ -@ 660 -©@ -@ @8@ ©: ©: +89 0@ -@ 
we ee “+. @@ @- ++ ++ @O@ ++ «+s @@ @ ++ «+ O@ 
‘@ 8: -. @8 ++ @@ ++ 08 Ce ee -: ee -: e@ 

-@ @- @- @- -@© 6@ -@ @: @: -@ e@ -@ 
oe te @@ +. +- ++ @@ @@ @- ++ ++ 8 
-@ @- ee -- @@ -- 08 @6@ -- ©@ -+ 0@ 

| ee -@ + @+ +@ @: @- 88 66 @- -@ -@ @©8 e0@ -@ ee ee @: @: 68 °@ @@ 
eee ee ee -@ -@ @8 -+ -@ @8 -@ e: ee @@ -+ @: e- ee 68 60 @: @: oss 
ee ee @ Os @ Oe te @ te ee oe eo -@@: @- eo ++ @- -@ ©@- ee e- 

e ee @o- -@ @: -@ @ @@ -- 
“© -@ @- ee oe -- -@ 8 
@- @- 60 @: @ 7° @68 -® 

se 4H 1H ee ee -@ -@ @6@ @@ -6 ee -6 :@ @- 8 e6 e- :@ ee @: -8@ -@ 0260 @@ -@ 
-@ @: +-@ 86 *@ e- e@ @@8@ -- @- e@- @- ee s+ +8 +-@ ee @- @. ++ @86 00 668 -@ @- 
“@ +) 6@ +@ @-:..- ee e- :-@e@- @- ee ee ws +. @ @@ ee ee @- ++ @- @- -@ @ @- 

‘@ @ eo -6 68 _+ @@ «> 
oe ee +8 @ @&: ee: e- @: 
@-> ee -- +- -@ ee. -+ 6@ 

-@ e oe oe eo @©- 00@ -@ @: @: -@ +: ee ®- -@ ©@ @: @©@ -6@ @: &- ee 
ee je e ee -e@ @- ++ +s @©@ -@ @@ -- @- oe @: @ -@ -@ ++ So ++ @ re 
@ic- -@ e@e- wr ae ee @- @ e@ -- ee ee Be Bs Se ee 6s @ ee 

ee 8 @- @0@ e668 @ e808 :-8 @ @o: @- ©@ 66 ©: @- -@ -@ 08 -8 ae "@ @- ++ -@ @@ e- 
. ee -@ -@ -@ -+ @ «+ @ “@ + @- @@ -@ @ ++ +-@ @ e- ee 08 ©: 68 @: e- 

eo: @- @©@ @ 8+ @- -- -+ @ -+ 60 @- o 26 @ +-@ @- @. e- @- @- ++ @- -@ e-;- 

ee @¢- ©@ ©: @0@ -@ ©: @- ee @: 008 -@© @®: @:- -@ => 
ae -@ @ @ + @ «+ @ @- ++ «+ @€@ '@ @@ @- @- 
e e e- @ ry ee ee @ tee ee: @- @+ @- 8 

(in ink print, the main problem number, the (a) and the (b) are vertically aligned; the Roman numerals are indented 

further to the right) 
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(4) Add. Check your addition by adding the other way. 

4, a. 118 + 87 + 66 b. 128 +- 159 + 92 

(in ink print, the problem number and the first two subdivisions are on the same line; the third subdivision is beneath 

ec. 146 + 192 

+s @+ @@ e@ -: ++ © @+ 68 @: oe e- e- 
o ee 0 @ ee ee ee eB ee te -@ e@ . 
e “e e -e e ee @- 

+@ @- e0 
ee +9 ee 
“@ ee -e 

“@ 6s 6B os 
-@ ©8 -@ ee 
eo -e +8 -8 

e- -e -e “6 os 
e +@ ee -@@ se @ -: @@ ee 
e -e -@ oe eo ee ee 08 0: e 

oe @+ ©-@ oe “@ oe -@ . e 
‘@ @: -@ 0 +@ @- @- 08 -- @ @- -@ ee 
*@ ++ +@ -@ ee --e ee ‘@ ©: 08 © «6 

*+ @@ -@ «+. Oe ee ee | te te oe 
‘@ -+ 50 ee -@ @- 08 e8 -: © -@@: 
“e ‘@ -@ ee -- -@ @ 08 -- @ «@- 

the first) 

c. When non-spatial itemized material contains both main divisions and subdivisions, it is permissible to place all subdivisions 
on a single braille line if that braille line can accommodate all the subdivisions. 

(1) 1. Subtract: 

(a) 10— 838 (b) 15 — 4 (c) 21 — 19 

@ ++ -@ ee -e@ @ @ -@@6: © e8 -@--: 

os 72 18% os. 08 7. 88 8e :: so 

eo: -@ *@ -- sae ee: @-. : e 

oe: 88 ek ff ot ee ee 8S 8 8S les °: 

(the braille and ink print are the same) 
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§192. Margins for Spatial Itemized Materials: Spatial itemized material may be transcribed using the same margin rules as are 

contained in §191. However, for space-saving purposes the following alternatives are available: 

a. When spatial itemized material contains main divisions only (no subdivisions), the first division number begins in cell 1. 
Subsequent division numbers may begin to the right of the preceding spatial arrangement regardless of how they occur in ink print. As 
many main division numbers and their associated spatial arrangements may occur across the page as can be accommodated. If addition- 
al main division numbers remain, the first of these begins again in cell 1, after having left a blank line below the longest of the spatial 

arrangements which occur above. 

(1) Subtract. 

  

  

1. 76 3. 2.31 
— 43 — .04 

2. 9,674 4. 6.97 
— A476 — 6.07 

*@ @- @- -@ @- @- 08 -@ -: 
@- +: @- 68 08 -+ ++ 8@ 08 

ee: 0 * @ Oe +s 6s @ 6B 

“@ es oe on e @-. we see ae 
78 @: @ ee ee ee ee e@ 00 -@ ee ee 00 
ee -- e -@ ee @- eee :@ e- e©@- 08 -@ 

-. @@ 0@ oe ee ee 90 
ee -@ -:- ee -@ @@ @- 

ob a8 36 68 as ob ad b6 08 6 08 a6 8 

“@-. -@ oo) * e oe 6M te ee 
-@ @@ -@ 60 e "+ @6@ @ *@ o@ e@ ee eo -: -@ 008 
ee -;- +@ e e a ee -6 e e @- -@ @: oe 

“Oc e oe oe ne eB te ne 
oe + +@ ee ++ @@ -- -@ oo 
ee “@ eo -@ ee @- -@ 06 08 

be oi 6 G6 68 a8 a ob a8 be ad 6 88 as 
(in ink print, examples 1 and 2 appear in the first column, examples 8 and 4 appear in the second column) 
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b. When spatial itemized materials contain both main divisions and subdivisions, the first main division number begins in cell 

1 and the first subdivision follows on the same braille line if there is no material between the main division number and the subdivison 
number. As many additional subdivisions may be transcribed across the line as can be accommodated. If additional subdivisions remain, 

they are started in cell 3 after having left a blank line below the longest of the spatial arrangements which occur above. 

(1) 1. a 462 b. 1,768 C. 
x80 x 142 

2a 712 b. 2,547 c 
x 480 x 8 

-@ *@ +. 7+ @: +@ 
-@@ *@ oe "@ ++ +@ O88 
ee -@ -@ 1@ «+ 6@ e 

o 

*+ @©@ -@ -- oe -@ 

‘@ ++ -@ @@ ee -: 
-e -o od "e 

e@e- 

:« 

ob 88 38 a8 

“@ -@ 7) @ oe 
-@ © *@ ee a ®@ ee 
eee ‘@ -@ "Ore -@ 

° 

-. @@ -@-- "@ 
“@ -- e ee @ oe 
-° e6U6:e ee -e@ 

‘oe: -@. 

72 te fe 

ae 
oe 

oe 
oe 
oe 

d. 

d. 

  

67 
x .92 

200.2 
100.0 

7+ @ 
-@ @- 
7@ «se 

+: @@ -@ 
‘@ -@ -@ 
“@ +s 6@ 

‘eo 
e 

oo 

ee -e -- 
@ -@ -@ 00 
e-:. -8 -@ 

(in ink print, all four subdivisions of each problem appear across the page in columnar form) 
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(2) 2. Multiply. 

a. 94621 b. 48290 c. 1,000,000 

567 380 432 

*“@ +s e "> @@ @-+ @- -@ -@© @©6 @- @@ -: 
"8 @8- e@ ee rs ose fs @+ C8 8 OO: O- -8 08 
ee @- e e°@ eo @ e e e- 06 -@ 

e-: oe . + @ oe ae 
@sce e e@ -@ @@ 00 @ e “@ 6 e ee ee 608 8 e e 
@ics e eo -@ e -@ e :@ oe ee 

e: o8 ee oe 0: -e 
‘@ @:- o@ ++ @@ @@ 

ob bb a8 68 be 8 a8 ob b8 8 a8 8 bas 

* @@ -@ +: v6 
@--+ -@ @@ e e e :-6@ e e e 
e e -@ @ 80 ee oe @ 80 e0 se 

a3 08 88 38 38 a8 48 88 8 ae as 
(in ink print, all the subdivisions are on the same line) 

§193. Margins for Spatial and Non-Spatial Itemized Materials Arranged in Tabular Form: 

a. When itemized material is arranged in tabular form so that rows are identified by number and columns are identified by 
letter, the following technique must be used provided that the entire tabulation can be contained across the braille page. 

i. The letters which identify the columns must be left-justified in the columns to which they apply. 

ii. A blank line must be left above and below the column headings. 

iii. Row numbers must begin in cell 1. 

iv. At least two spaces should be left between the right-hand margin of one column and the left-hand margin of the next 
column. 
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qa) a b 

1. 1745 —431=N N=-542 

2. N=18+ (—9) -—T+14=N 

oe @ 7+ @ 
‘@ ‘@ @- 
“@ +. "@ ee 

-@ "@ ose . ee ae eee se ee ne *@ @: -+ 660 “+ @©@ @ @: ae @ ++ «@ os 
“@e -@ ee . e ee eee: ee e808 6: ee ee oe 2@ se 6 @ oe eee @- ++ @ 

oe -- -@ -6 eo -- “@- eee ee ‘© @- ‘@ @- ee ee 08 -© 08 6: 

-@ *@ oe ee ee: “@ ce oe wm So . «. +@ .@ oe ee- - @@ 
ee +@ 08 -@ soe -@ @- @ + O@8 -+ -@ O8 -) + ®@ “+ @ ee oe > -@ 
ee @ °® -@ e @- eo 8- ee -- @@ 088 @8 08 @:- e808 ee 08 68 ee -@ @ @- ee- 

(ink print and braille are the same) 

(2) a b ¢c 

1. 4396 6010 73.01 

+ 873 — 809 x. 62 

2. 37,285 48,063 69.35 
+9,476 — 1,741 x 04 

+ @ + @ “+ @@ 
“@ oe “@ @- oo re 
*@ “@ ae -e@ 

"@ ++ -@ es we see oe or be we oe ae we OB ee we 
*@ @- -@ 60 ee 6@¢ -@ 06 @ee -@ @: -8 ee e@ -: -8 ©: 
ee--6U-8 8 “@ -: © @: o- 08 -- ee ee -- © 08 -- 

‘e ee ee oe ee ee we @@> -@ ++ o- 
of e@- 80 oe “oe eo -e -@ or oe @@ @- 
ee ee ee -:: oe ee ef 86: *@ -@ @ @- 

oe 08 20 00 00 00 ce we 00 c8 00 00 00 00 oe 00 08 20 00 00 oe 

7@ +e eH oe a rd 4 “O@ ee 
>@ @- -@ oe ee ee :: @ 8 8: ee @: -> -@ 08 8 ee @ ++ 08 @: 
ee @: -® -@ ++ @0@ -© @+ @@ -@ *-@ @0@ -@© @@ @: :- . @e “@ +. +O 

7) Ce a ae ee be oe we @@- *-@ +s ae 
ae -@ -- 8 08 ee ae *@ -+ @@ 08 @- s +e 8h +O C8 
ee eo. -8 -@ @8@ @- ee "> ©@ @@ -@ +> - +@ -@ 08 -@ 

ee 02 00 20 ce 00 0 ce oe ee 00 08 00 ce 00 00 0 00 oe 00 00 00 08 00 0 

(ink print and braille are the same) 

b. If the entire tabulation cannot be contained across the braille page using the technique of a above, the transcription should 

In proceed as if the row numbers were main headings and the column letters were subdivision headings for each main division number. 
such cases, the margin rules of §191b and §192b then apply.   
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(1) Factor: 

a b 

1 (x—y)?— (a+b)? m(p — q) —n(q—p) 

2 1—(x+1)? 4ab + 4x? — a? — 4b? 

++ @©©8 © 08 -© ©: @ -- 
on i »* «+ @©@ -@ @@ @@ 

*@ se @: @ @ «- 

“Oo eH ee 
-@ @- +-@ 66 
ee -- -@ -@ 

+ @: @: e@ -- 68 -@ -@ oe ee -@ -@ @-- 
an ee -: ++ -@ @@ -8 @ -e ee oe ee ee: 

"@ioae ee e060 e080 6@ 660 +: @ . ee ee oe ee @- 

os @ ee @:- 66 ee :-e.lC ee @- 08 -- @@ -@ 
"@ @- * @©@ @:- +--+ @@ 60 -. +@ 06 68 -- @- 68 
“@ ose @- @8@ @- 60 ©: 66@ 08 @: 66 © 080 8: 08 

-@ ere 
:@ @ -@ oe 
ee @ “@ -@ 

oe @ “Ose +e @+ O88 +O ++ +O -B es 
oo rer “@ @- +--+ @@ ++ «++ @+ 688 -@ @: 
“BO oee eo -- 068 @€@ @0@ @0@ -- O88 +: @- 

eo; “Oo Be Oe 6H 8s SH +H es ee oe Be eH ve ce oe te Be eQG ive 
-e@ @- *@ @@ =: @ «+ @@ ++ -@ @ -@ ++ ++ -@ @+ §-@ ++ O8 @- -@ 
oo er ee -@ :: - @@ -@ 060 ++ @: ++ @@ «+ ++ @+ «+ @©@ -@ se > @: 

(in ink print, the subdivisions are placed across the page and are aligned beneath lettered column headings) 

(2) a b c d 

, 1. 7288 4231 2648 75,011 
+ 457 +1889 + 52 + 96 

-O@ es +@iee + @- ee ee oe + @ os ee 6 eo oe 
*@ @: -@ 8 “@ ce eee ee @- *@ @ ee @- @@ @- 
ee -- -@ -@ “Ooce ee e ee -e =O @+ se os 

-@ oe + ee cs 
oe ee @- 60 7s @ 68 @: -@ 
ee -@ -8 06 ee -- ++ 68 @- 

a8 $8 38 Ge a8 08 8 oo 98 98 68 88 G8 os 

-+ @@ a er cr) +. @@ se oe ve we ae 
*@ ce @- e@ e@8 60 “eo -@ @e @- ++ -@ @- @ 
-@ @- @ -@es “@ -. ee -@ -@© eo -: =: 

-@ eo ae -@ : es ee 
ae e@- @: ee -@ ee 
ee *@ @- ee e- o- 

oe 02 00 00 20 00 00 ee 00 08 00 00 20 80 00 00 

(in ink print, the subdivisions are placed across the page and are aligned beneath lettered column headings) 
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§194. Format for Formal Proofs: 

a. A formal proof is usually introduced by a word such as Theorem, Proposition, or Lemma. The following format is recom- 
mended for the transcription of such formal proofs: 

i. A line must be skipped before the beginning of the formal proof. 

ii. The fully capitalized word Theorem, Proposition, or Lemma must begin in cell 8 and the statement following this word 
should be run over, if necessary to cell 1. 

fii. Auxiliary captions such as Given, Hypothesis, Prove, or Conclusion must follow, without a skipped line, and must be- 
gin in cell 8. These captions should be capitalized or italicized in accordance with the print text. If they are in boldface type, they should 

be written as fully capitalized in braille. Material associated with these captions should follow the captions and should be run over, if 
necessary, to cell 1. However, when a proof is presented by step number, a line should be left blank after the caption proof and the for- 
mat in b below must be followed. 

iv. When the formal proof is complete, a line must be left blank before continuing with the text. 

(1) Theorem 4. If two lines are cut by a transversal and a pair of alternate interior angles are equal, the two lines are 
parallel, 

Given: Lines AB and CD cut by transversal RS at points E and F respectively; Zx = Ly. 

To Prove: AB || CD. 

"@ @- @: 8: 86 *@ ++ +O os se ee 2 @ “+ +@ 00 *@ -8 @- e- @- +6 “8 @- 
e- -@© 68 :@ :: *@ €@ -@ 08 er ee ee +: @: @: ee 08 -@ @- e eo 6: :9 -@ 

e @ @e@ @: @: +: @: ee -8 -@ -@ -@e- -@ “@ te oe e- -@e- ee: @ » @- @ > cs 

ee @- e “s @ e e ee -@© @- o8 ee e ee @- ee @- -@ 6: @-: eo: 6 @ee 06 @ ee 
ch ss O88 :@ ee ee ee: : e°@ e @- oss @- ++ @: 60 ee +s @ ee e8 -@ oe e 

eee ee e e e e- 6 e°¢@ e ee -- @ ss ee OS ee e e @ @: e 

+s +@ @@8 -@ @ e ee «8 8: 8: -e *@ @: @: @@ @- @: @ e e e e e *@ 
*@ ©0 00 6: @ ee *@ @@ @- -@ @- -@ -®8 *@ @@ -- +s © e e ee e6 e e e ee: 
e- @- @-.-.e@ @- +s Oe ss @ e e ee e ee e-: e e e e- 

@e- ee ees e e- @ "@ ss 
@ -e eo: @-- @ e ‘e@ @ ee see 

e . eo. @ “7 @ e s+ @ e -e@ -@@ 

e ee ee se e e -e e e ee “+ @8 ++ 06 eo e- -@ e ee 
eee oe: @ ee e e @ @- e e- a  ) sr ss 80 e -@ 

e @ iss ee @ :. e°@ e oe: e e ee e e ee @- oe 

e > @ ee -@ @ ee ee ® . -@ ee. -6 e@ @- ++ -@ +@ os st @ ee ss ss C8 
ee a8 @e- eee e ee @-: +. @@ @- -@ -@ @@ @: “@ +s -@ e- “@ ++ @- 
® . ° @ ee -6© 6 e e . ee ._ ® @- ©: 8 @ “® @ -. ee ‘@ -@ +; 

e e *@ 08 6 ee -@ ee @- @- 66 ee ee ee: ee e ee e . 
ee e@- @ -+ 66 6 *@ @ -@@ e e se e- @ e @ ee 
e e 6 os @ ee -. @ eee e e oe @ @- “@ e ee e -e 

“@ «+ «Oo “@ ++ @€@ @- @ @:- @ =: se @e ee @ eee - @@ -- @@ -@ «; 
7 «+ 6@ -@ «+ 4+ @- @@ -@ @: +@ O88 se ee ee |e ee se se oe 0 @ tO OO 
*®@ -@ @- @- ‘@® -@ ®- @:. @- O88 -+ «- 7@ + 6B oe 7 ae “@ ++ -@ ++ -O8 Oo 

b. When a formal proof is presented by step number and is divided into two columns headed “Statement” and “Reason”, the 
following technique must be used: 

i, All step numbers must begin at the margin. 

ii. The step number must be followed by the letter “S” or “R” according as the transcription to follow is from the State- 
ment or the Reason column. The transcription must begin on the same line as the step number and runovers, if necessary, must begin in 
cell 8. If a caption other than “Statement” or “Reason” is used, a suitable letter should be used for “S” or “R”. 
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iii. A transcriber’s note must be included to call attention to this braille format and to specify the meaning of “S”, “R”, or 

other letters which may have been used. This note must be placed at the beginning of each braille volume in which this technique is 

  

  

used. 

(1) Statements Reasons 

1. DEbisects ZACB. 1. Given. 

2 Zan Lb. 2. A bisector divides an 
angle into two equal 
angles. 

8. FCB and DCE are straight 8. Given. 
lines, 

4. Zx= Lb. 4. If two straight lines 
intersect, the vertical 

angles are equal. 

5. Zx= Za. 5. Substitution postulate. 

-e ‘ee ++ oe e eo: :@© -© @: eo -e@ -@ eo -e os @+ ++ @@ +: @ e-:: 
"8 @ e: e ee oo. 0@ e e ee @ -@ +» @@ @: e- e- ae ee ae we ee | e ee 
ee ee: e e *“@ ss e e- e:- @ e e *@ e eo e@ -@ 

-e ee: eo -ee- 
*e@ @ ee ee o@ ee @: > @ ee 
ee e eo. .;-eo e + @@ e e 

oe e @ice ee e e eo @- ee e e "@ +s 
*@ ©: e e@ ee e e oe e e e -@ oo 
ee @: ee eo -@ e ee: e e *@ -@ 

{ “@ ae @ice e e *@ -@ @- @6@ -@ @: @: ee -@ 8: -@ 08 @: +@ @- 66 @- e@ 660 @: @- 
“@ @ + @@ ee ee of e @- @- -@ ++ @@ -@ 6@ *@ @:- @- @: -@ -@ @: oe | “+ +@ 60 © *@ 
eee “@ oe -@ @ics e oa e e ee e oe: we 

e e e ee © e e- e ee ee @ @- +O se 
*@ 90 80 e080 -@ -@ @e -: “+ @- -@ @@ @ ee ee 
@- @ @ -@e-: +) @: @@8 +: @- oe. e + @ -@ 

Over iee e e ++ @@ ++ @@ ++ @ oe + @8 ee e “ee ee: © e.¢ :@ 
@ee-: @ eo e¢ a e ve e e -@ e ee e e ee 

eo -: *@ @ e e @:-: e e ee oe e ® e- e eo: ese: 

e- o> -@ -: 
e- @ -@@:. e868 
@: oe 8 +o 

“@ ve -e ee 8 8. 
*@ @@ -- 6@ -6 6O ee eo: @¢: 8 ee 
ee “@ -e e e . ee e e 

"@ se) #@ °@ ee -@ ee *@ @- ee -6 @- «@ +e 
*@ @@ -: @ +0 08 e- @: ve eae e@:- e@- ®- -@ ee 
ee -@ -@ @: -@ -@ ‘@ -¢@ oe “0 @- "@ -@ 1) +@ 8 

-@ *@ @ ee -@ e- e e e°e e e- e -@ of @ee :@@ ee -@ 
*@ ee ee -@ ee e e ee 00 -@ ee e e ee @- e @ @: *@ 080 08 @- @ -+ 0@ @ 
ee e e "@ e e e- e- e eo e- @e e- e- @ e@ e- . e- 

e eo: @ “@ e068 @ e e ee 68 6 e e ‘@@ @- @@ © @ e oe 
e @: 8 e868 @ e *@ o@ e°@ “@ e *@ @o@ -:: ee 
ee ee e- e . e @e-:- os @- @@ e “@ 

@ise ee +o e ee -8 ee *@ @- ee -@ e-: e . 
@- ++ @: e@ ee ee: @- oe se oe e- e- ee ees 

ee -8@ -@ @: eo :-@ ‘@ -@ ee *@ @: *@® -@ eo -@ 

*“@ ++ «6 @ -@ -@ @- @ -@ -@© -@ @: ++ o@8 ee 8: -@© @- ©: @ -@ @ 
-@e- ++ @€@8 -@ oe @ «+ @+ ++ @ @O8 ++ -@ -@ @ > *-@ «+ ++ @+ ++ 8 -@ O88 
ee -@ -8@ @- -@ e ee ee e +s @ ee e@ 8: @:- @- @- 08 @- -- @- +1 0® 

(in ink print, there is a Statement column and a Reason column) 
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8195. Runovers: The runover of a mathematical expression to another braille line must be avoided subject to the margin require- 
ments which are in effect at the time of transcribing the expression. 

a. As much of a braille line must be left blank as necessary in order to keep all of a mathematical expression on a single braille 
line. 

(1) We can show that2+4+64...4 2n= 
n(n + 1) + (n — 1) is true for n = 1. 

-8 @- oe ee -@ :®@ 
oe -e ne os @ oe 

e “e@ -e e 

:@ Ore eM ee tw se ee ee -@ +: ee -@ @- e@ ©: €@ :-@ +--+ -@ :@ @: @@ ++ «++ -@ -e@ -@ 
*@@e> ++ @@ :: o@ :- te ee oe +) @ -@ wee *@ ©@ -@® -: © @@ +: 08 -@ +: @ e8 eo ©: 
ee @ e8 -8© 60 @: 60 @- @ @: eee: @- *@ @- @- @@ @ 60 -: 06 00 @0@ 8 86 ++ 68 -+ @- 

*@ @- @: @- ee ee -@ @: "Os +O ee 
ee ee: -@ ee -@ ae ae -@ @+ -6 68 
®- @ o8 --: oe e- 8 @- ee -+ -@ -@ 

b. A sequence of mathematical expressions which occurs in an “enclosed list” must not be divided between braille lines if all of 

the “enclosed list” can be kept on a single braille line. , 

(1) The elements of the sequence (0, 1, 2, 8, 4, 5, 
6, 7, 8, 9) can be counted. 

. @- @ ++ :@ -@ eo: -@ -@ @ 08 @: -: @: 
oe: ee: -@ -8@ 08 ©: oe @- e -8 0@ -- -8 -@ 

e ee @:- ++ -@ @ @: ee of @- ++ @ C8 -@ -- 

@ «ss ae ee oe 
ee -e e e ae ee -:: ee :- @: +. ee ‘ ee -- @. ose -@ 66 o- e- 
ee 08 +6 e e “e 1 5@ “®@ -@ 7@ -@ e- -@ ee -e ee -®8 e- ee e- 

ec. An abbreviation must not be placed on a different braille line from its preceding or following numeral or letter. 

(1) 4in ‘8 os 0° oS   @ ee e e 

oe e e 

(2) 8pm. 18 ee) 88 we 88 oe 
ee -. e *@ @-: e 

(8) 30°C ‘See cece ee. te tl 8 
ee + @@ +++ -@ -@ *@ -@ «+: 

(4) N 80° W 701 88 Se ce 88 8: o |) ee 
e ee oe ee *@ -@ e eo -@ 

(6) Fig. 6.10 1: 3° of 88 oe Sos ff al le 
ee a eee “@ + 68 

(6) xft. 7. a: eo ee 
-@ @@ os @ +@ 

d. A hyphenated expression of which one component of the expression is mathematical must not be divided between braille 
lines. 

(1) 6inch ruler ‘See 1: le 2: se °: 3: 83 
oe eee e + ee 8 ‘@ 

(2) 4-sided figure ‘3 ee: ef °° °$ 3° s° of 38% 88% 
“ 

ad
 

e
e
l
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(8) x-intercept te M8 llote es 3 ° °e 3° os 
e 

-@ 60 @0@ @:- @ e e 

(4) xy-plane ee es ges: 8: 88 oe 
ee 08 e@ @: © -+ o -- 

e. When a mathematical expression cannot be kept on one braille line and must be divided between lines, the division must be 
made giving priority to the following items in descending order: 

i. After a comma which occurs between items in an “enclosed list.” 

ii. Before a symbol of comparison. 

iii, Before a symbol of operation. 

iv. Before a fraction line. 

v. Before the base-line indicator. 

vi. Before a change-of-level indicator or within a superscript or subscript before one of the symbols listed above. 

vii. Between factors which are enclosed within grouping symbols. 

viii. After a termination indicator. 

    
 



APPENDIX A 

COMBINATIONS OF TYPE-FORM, ALPHABETIC, 

~ AND CAPITALIZATION INDICATORS 

LOWER-CASE LETTERS 

Greek 
English German Greek Letter Hebrew Russian 

Type-form letters letters letters Alternative letters letters 

Boldface 13 le sce $:° 3:27? 
“@ -@ ee -@ e -e -® 

Italic 8 3% 12:8 ce 19 :@ 78 
*@ -@ -@ -@ e -e@ *@ 

Ordinary - 73 ° e:e 3 eo: 
-e *@ e @«. +e e 

Sanserif s1 18 
“@ -@ 

Script if rg 12:3 9:¢ Morro: re ree 
-@ -e e “e e 

CAPITALIZED LETTERS 

Boldface 23 ‘6 8:8 c! gif: ro 8 28h: 
“o -6 e -@ e -@ *@ -@ -@ -@ o> @«@ 

Italic 28 tet: 1208 an 1229 78 
*@ -@ -@ ‘8 -@ e e ee -@ “oe e 

Ordinary i :3 e: 76° 
*@ -e ‘@ -e e-e oe e 

Sanserif tt o1@ ose 
eo -@ e 

Script igh: 128 ee: 918 08 
oe. 68 -@ +e 6 @ e e@.:-3e oe e     
 



APPENDIX B 

INDEX OF BRAILLE SYMBOLS 

The following is the list of 68 braille symbols arranged in their standard order. The separation of these symbols into the usual 
seven lines of braille is ignored, but each symbol is numbered in accordance with its rank in the list. 

1 ° 14 $3 27 3 40 of 53 33 

2 :: 15 Se 28 $e 4} °: 54 3° 

3 oe 16 $¢ 29 bd :. 55 : 
e- eo e- e- 

4 33 mw 38 0 8 es 
5 °e 18 Se 81 °: 44 oo 57 :° 

@- »@ “@ oe 

6 3° 19 °° 82 :. 45 °: 58 :8 

q $s 20 ef 33 ee 46 oe 59 4 
oe e- es e- “e 

8 Se 21 e 34 *s 47 oo 60 fe 
oe ee “@ oe id 

9 . 22 $: 35 °. 48 :: 61 :e 
ae ee ‘@ ee “e 

10 33 23 ee 36 s° 49 ° 82 ‘ oe oe ‘eo e ed 

11 °: 24 33 37 33 50 se 63 5 

nO Od eR a 3 
13 ee 26 $° 39 Pye 52 ed 

e- oe -@ ee             
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The items in the INDEX OF BRAILLE SYMBOLS are “alphabetized” in accordance with the list of the 68 braille symbols above. 

  

1 °: (dot 1) Page 

e: English a 22 

German ah 23 

Greek alpha 28 

Hebrew aleph 24 

Russian ah 25 

eo; 0° ge amp (amplitude) 118 
tee. ; 

°: ss es e° 3: Se ss antilog (antilogarithm) 118 

1 tt are (are | | 119 
°: se ss arg (argument) 119 

2 3: (dots 1-2) 

s: English b 22 

German beh 23 

Greek beta 23 

Russian beh 25 

8 ee (dots 1-4) 

ee English c 22 

German tseh 23 

Greek sampi 23 

Russian tseh 25 
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3 oe (Cont.) Page 

oon gs: 8. 8s colog (cologarithm) 119 
oe @ @: @ os 

een et cos (cosine) 119 
e- e- 

ee %6 o* 3s cosh (hyperbolic cosine) — 119 
+ @ ee 

ee es 8s cot (cotangent) 119 
+) @- @- 

ee se 3° Se coth (hyperbolic cotangent) 119 

oo oe 8: fe Se , covers (coversine) 119 
e ee @- @- 

ee ge ee ese (cosecant) 119 
oa Oe ee 

oe ge ee 8s csch (hyperbolic cosecant) 119 
se Ms ee oe 

ee 3° a) ctn (cotangent) 119 

ee 2° ss Se ctnh (hyperbolic cotangent) 119 

4 48 (dots 1-4-6) 

°s English d 22 

German deh 23 

Greek delta 23 

Russian deh 'O5 

3% 23 det (determinant) 119 

5 8 (dots 1-5) 

° English e 22 

German eh 23 

Greek epsilon 23 

Russian yeh 25 
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5 ©; (Cont.) Page 

* 33° erf (error function) 119 2 oo °: 

“of ge exp (exponential) 119 
++ @@ @: 

te ° . °e °e exsec (exsecant) 119 

6 ge (dots 1-2-4) 

se English f 22 

, German eff 28 

Greek phi 24 

Hebrew feh 24 

Russian eff | 26 

| . 7 $3 (dots 1-2-4-5) 

| se English g 22 

German gheh 23 

Greek gamma 23 

, Hebrew gimel 24 

Russian gheh 25 

ee se °: °s grad (gradient) 119 

| 

8 $ ° (dots 1-2-5) 

3 English h 22 

| German hah 23 

Hebrew heh 24   
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8 $8 (Cont.) Page 

Russian khah 25 

ee °: :. hav (haversine) 119 

9 °° (dots 2-4) 

3° English i 22 

German ee 23 

Greek iota 24 

Russian ee 25 

 °t im (imaginary part) 119 
1}: 

°° se 3° inf (infimum) 119 

1068 (dots 2-4-5) 

os English j . 22 

German yaht 23 

Hebrew yod 24 

Russian zheh 25 

11 e- (dots 1-3) 
e: 

: : English k 22 

German kah 23 

; Greek kappa 24 

Russian kah 25 
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12 3: (dots 1-2-3) Page 

3: English 1 22 

German ell 23 

’ Greek lambda 24 

Hebrew lamed 24 

Russian ell 25 

s: e° lim (limit) 119 
@:. *. ee. 

$: *3 In (natural logarithm) 120 
: e8 

:: Se ss log (logarithm) 120 

13 3S (dots 1-3-4) 

3S English m 22 

German em 23 

Greek mu 24 

Hebrew mem 24 

Russian em 25 

ooo: ee max (maximum) 120 
oe. +: e 

s¢ e i) min (minimum) 120 

eee. eg mod (modulo) 120 
ee: 

14 $3 (dots 1-3-4-5) 

ss English n 22 

German en 23 
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14 *$ (Cont.) Page 
e- 

Greek nu 24 

Hebrew nun 24 

Russian en 25 

15 *, (dots 1-3-5) 
e. 

* barbed right full arrowhead > 146 
e- 

English o 22 

German oh 23 

Greek omicron 24 

Russian oh 25 

oe oe 00 curved division sign on left, 160 
stort separation line above 

@: 
‘@ 
eo. 

°. curved division sign on left, ) 161 
° separation line below 

e838 83 

* e curved division signs on left and ) ( 161 
° ° right, separation line below 

e368 8 

16 =e (dots 1-2-3-4) 
e- 

3° English p 22 
e- 

German peh 23 
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16 3° (Cont.) Page 

Greek pi 24 

Russian peh 25 

17 3 (dots 1-2-8-4-5) 

$$ English q 22 

German koo 23 

Greek koph (or goph) 26 

Hebrew koph 24 

Russian cheh 25 

18 : ° (dots 1-2-3-5) 

: e English r 22 

German err 23 

Greek rho 24 

Hebrew resh 25 

Russian err 25 

: oe . re (real part) 120 

19 3° (dots 2-3-4) 

e° English s 22 

German ess 23 

Greek sigma 24 

Hebrew samekh 24   
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19 oe” (Cont.) Page 
e- 

Russian ess 25 

sf ee sec (secant) 120 
Oe seiae 

°° Ye ee se sech (hyperbolic secant) 120 

eo ot 88 sin (sine) 120 
e--. e- 

:° e ts Se sinh (hyperbolic sine) 120 

of ee sup (supremum) 120 
e ee @- 

20 2° (dots 2-3-4-5) 

es English t 22 
e: 

German teh 23 

Greek tau 24 

Hebrew teth 24 

Russian teh 25 

os °. 83 tan (tangent) 120 
e@: ++ @- 

e *: ce Se tanh (hyperbolic tangent) 120 

21 @: (dots 1-8-6) 
ee 

°: English u 22 
ee 

German oo 23 

Greek upsilon 24 

Russian oo 25 
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22 $: (dots 1-2-3-6) 
Page ee 

°. English v 20 ee 

German fao 
23 

Greek vau 
26 

Hebrew veth 
. 24 

8: %s Seo vers (versine) 120 ee + @+ @- 

23 oo (dots 1-8-4-6) 
oe 

e English x 22 ee 

German iks 23 

Greek xi 24 

Hebrew cheth 24 

Russian shchah 25 

24 ee (dots 1-8-4-5-6) 
oe 

°3 English y 22 ee 

curved right full arrowhead ) 146 

German ypsilon 23 

Greek psi 24 

25 *. (dots 1-3-5-6) 
eo 

°e English z 22 ee 

German tset 23 

Greek zeta 23   
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25 *,  (Cont.) Page 
ee 

Hebrew zayin 23 

Russian zeh 25 

26 s¢ (dots 1-2-8-4-6) 
ee 

se curved left full arrowhead ¢ 146 
eo 

factorial ! 152 

Greek chi 24 

27 $3 (dots 1-2-3-4-5-6) 
ee 

ss . blunted left full arrowhead ; E 146 
ee 

blunted right full arrowhead | 146 

genera] omission symbol 70 

28 8. (dots 1-2-3-5-6) 
ee 

3 left parenthesis ( 122 
ee 

29 . (dots 2-3-4-6) 26 
ee 

°° Greek stigma 23 
oe 

Hebrew tsadi 152 

single integral / 25 

Russian yerih 

eo oe” double integral | j 182 
ee ee oo 

. . : 153 -@ -@ -@ triple int 1 2.83 86 riple integra [ff 
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29 oe? (Cont.) Page 
ee 

0-0 90 08 00 integral with d cirel 153 oe ee ee 3s gral with superposed circle fh 
ee 1 3@ “@ 

-@ -8 06 ©. 00 integral with superposed rectangle ch 153 
@- +> @: 080 60 
ee » -@ “@ . 

-@ -@ 6@ -- e@ integral with superposed square if 158 
@- ++ @: 08 08 
ee - +-@ -@ -@ 

© -@ +: 98 00 integral with superposed infinity f 153 @- ++ ++ @@ 08 
ee -- -8 00 -@ 

30 e (dots 2-3-4-5-6) 
ee 

33 right parenthesis ) 122 
oe 

81 e: (dots 1-6) 
-@ ' 

*- dot, and times * 128, 129 
“e 

Hebrew chaph 23 

eo: 79 8 55 8: gg dot within inclusion sign Cc 140 
“@ se -@ e-. -@ 

e: 18 :¢ 79 5: $8 dot within reverse inclusion sign > 140 
“@ -> +@ -@ -@ 

e: se ee: 3s dot between bars of equals sign - 140 
-@ -_ °-@@ -@ —_ 

82 $: (dots 1-2-6) 
“@ 

3: directly-over indicator (first order) 97 
“e 

index-of-radical indicator 108 

makes nearer arrowhead point up 145 

3: 3: directly-over indicator (second order) 97 
*@ -@ 

3:3: .° % upper limit lim 119 
*@ @- ++ @ 

¢: 5° upper integral | 153 
*@ 00 
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33 oe (dots 1-4-6) Page 
‘e 

ee directly-under indicator (first order) 97 
“eo 

makes nearer arrowhead point down 145 

eos: ge oe lower limit lim 120 
fee. ete, 

oe 5° lower integral J 153 
-@ ee 

oe ce directly-under indicator (second order) 7 97 
‘ece 

34 *s (dots 1-4-5-6) 
-e 

“eg Greek theta 28 
-e 

Hebrew thav 24 

opening simple-fraction indicator 5 

35 * (dots 1-5-6) 
-@ 

*, Greek eta 23 
-e 

Hebrew sin 24 

horizontal bar (macron) — 98 

Russian shah 25 

*. 18 ee bar over logical product a 138 
‘es ce 

1 hdihhdibe 4 bar over and bar under logical product A” 138 
‘es fe ce a 

ee 08 ce bar over and equals sign under logical product A 138 
fe :: te ce A 

me 8 bar over single tilde ~ 139 
tes le 

eo, 90, ee, bar over double tilde = 189 ‘ec te ie 
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85 ©, (Cont.) Page 
:@ 

| 
ee cf bar over logical sum v7 189 
oe. ee 

ee 8 8 bar over and bar under logical sum vy 139 eho oe V 

ee: 6 -@ ve 

oe eee: bar over and equals sign under logical sum Vv 139 
-e- ee -0 @: = 

° e 3 : °: 3 bar through inclusion sign € 141 

7,8 8 ie 8: 88 bar through reverse inclusion sign > 141 
o- e e-- -@ 

“se °: bar over inclusion sign S 138 
@:@ e- 

te ‘3 3 e. bar over reverse inclusion sign Ss 188 

fo fe S: bar over less than sign eor<e 138 
re . 

eo fe: bar over greater than sign Sor > 137 
-@ *@ «-s 

36 3° (dots 1-2-4-6) 
e 

s° Hebrew ayin 24 
*® 

Russian yah 25 

shape indicator 110 

eee: arc concave upward oN 110 
“@ 

°° circle © 111 
“© 

se ee 3 3° °: 38 circle with interior dot G) 112 
-@ -e@ 0 -@ -@ 

go ee 9 oe see: cs os e. ee circle with interior arrow pointing up , ) 112 
e e e e @ se ++ @ & 

sy oe gs 8 8° 8: ce ce Co 0 8° ® ce co Oe SS circle with interior arrow pointing up ®) 112 
“e 70 0 OO te e thot Ge ew followed by interior arrow pointing down 

$e oe 1s oe Sf ft as ce M0 82 circle with interior arrow pointing down YQ 112 
*©@ *@ °-@ -@ -@ +--+ «+ @ -@ 

ge ee eg oe oe fe nn ce fo fe of 8. ce ce Me 28 circle with interior arrow pointing down () 112 
“e ed followed by interior arrow pointing up   
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36 $¢ (Cont.) Page 
*® 

$e fe 3s oe Se 3° os oo oo circle with interior arrow pointing left © 112 
*@ ++ +O +O +O eM te ee Ow 

Se of 8 8 So 5® cs ce 8° cc oe 0 23 circle with interior arrow pointing left © 112 

“e ed over interior arrow pointing right 

ge ee 8 oe ee og cs 8. 8S circle with interior arrow pointing right GQ 112 
e@ “@ -@ -@ ++ ++ @ +@ 

ge ee 79 89 oe os gs %% 8% 6® cs ce 3 circle with interior arrow pointing right @ 112 
‘e A ee over interior arrow pointing left 

3° ee 38 3° 3° 83 circle with interior plus sign +) 112 
‘oe ‘@ -@© @@ -: : 

gee 3 ge :: 38 circle with interior minus sign © 112 
e e@ :8@ ee -@ 

37 oe 38 ge 72%: 8s circle with interior cross &) 112 
-@ *“@ -@- *@ -@ 

ge es diamond ’ 111 
*“@ ae 

° °. ellipse (oval) CD 111 

3° +4 parallelogram LT 111 

eo 8; rhombus L/ 111 
"@ ee 

s° $3, °° irregular hexagon <) 111 
“@ -> 08 

ge 5° intersecting lines x 111 
res 

ees: is parallel to i 111 
-@ @- 

ee 8: arrow barbed at right (contracted form) — 98,185 
-@ @- 

right-pointing arrow (contracted form) _ 110 

$° 8° is perpendicular to L 111 
*@ @- 

se se se irregular pentagon a) 111 
*@ @: «+. 

se se quadrilateral L—a> lil 
-@ ©: 

: 83 rectangle Cy 111 
* e-; 

ee 5° star Ww 52, 111, 180 
-@ @-   
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86 g° (Cont.) Page 
-e 

eo. os regular triangle (equilateral) LAN 112 
-@@- 

sf og 8 8: 8s acute triangle ZY» 113 
-@ 8 -@ ++ -@ 

37 ok 8 oe? 33 isosceles triangle A 113 
*@ 0: -@-. -@ 

eos | fe oe obtuse triangle ans) ss1118 
*@@ -@ee-. 

a. os .* Cees right triangle NV 114 
-o o- *@ o- -@ 

37 od 7% 6? 83 scalene triangle LD 114 
°@ © -@@: -e@ 

ee 8, trapezoid ZN wm 
“e@ e808 

< ©: be ce arrow dotted at left (no barb) — 98 
. @ ce ee 

So °: oe ce %o arrow dotted at left and barbed at right — 98 
*@ -@ +s oe @: 

°°: oo oe”. arrow dotted at both ends — 98 
*@ -@ +e ee ow 

3° 3: 6° co co “Co vertical two-way arrow t 135 
-@ -@ -@ es ts @ 

eo. 3. ee ee 'e arrow pointing up 185 
“@ -@ +s «se @ 

o° 8: co ce 'o eo 8° 8” oe oo oe arrow pointing up followed by arrow ‘im 140 
“° Ore ee Oe ee ew wm ee ee @ pointing down 

o 2. ee oe fe a oe ot (8 ae oe arrow pointing up followed by boldface tY 140 
POO re Oe re OOH re sw arrow pointing down 

oS. 19 08 co fe tee. 8 oe ce eo boldface arrow pointing up followed by t 140 
*O OB te ee Be ee ew wm ee te @ arrow pointing down 

oS. [8 ee ce ve ce ee” 8 oe oe eo boldface arrow pointing up followed by N 140 
"ee -@-  -  @ .o Se f@ ie ft 88 8 boldface arrow pointing down 

o. °° fe ce fe arrow pointing down | 135 
“@ -@ es +s @ 

sf fe as ce 8s 10 8° 8: oe oe arrow pointing down followed by arrow Jt 140 
OO ee ee te wm He le @ pointing up 

8°? os cs Ps co 8° 8: 1B cs oe %S arrow pointing down followed by boldface it 140 
.-e Orr OOO re te we arrow poinitng up 

3° 7° 8 oe oo Co toe) 8. oe oe oe boldface arrow pointing down followed Vi 140 
+O OO ee ee Oe ee em Me ew by arrow pointing up 
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36 $° (Cont.) Page 
“e 

sf °° (3 oe ce Co co 8) 8. 8 oe co fe boldface arrow pointing down followed UY 140 
FOO Or Mr OOO rs Ow by boldface arrow pointing up 

oe angle <x. 110 
*@ -@ 

2 °° oe 80 arrow barbed at left <_< 98 

left-pointing arrow <— 110 

S° 2° cc ce “oe arrow barbed at both ends “> 98 
*@ -@ te ee @ 

horizontal two-way arrow <> 186 

o° 2° ce oe °. arrow barbed at left and dotted at right <—_ 98 
-O@ + @ ee ee ow 

8° o® cc co o 18 ce ce e arrow pointing left over boldface arrow << 187 
+O Oe te we He ee | pointing right =p 

8° o® oe oe. *: arrow with hollow dot at right and é 98 
Oe rr re ee barbed at left 

oo oe 8 8 88 88 alternate exterior angles iam 118 
*@ -@ -@ +--+ ++ -@ 

a 8 3 *: 6° 3s alternate interior angles xe 118 
*@ -@- oe ee 0@ 

ge 5o 19 00 90 80 complementary angles b< 118 
‘@®@ -@ -@ :-+ @ -@ 

sf ok 8 ee gs corresponding angles x 418 
-@ -@ -@ +- -@ 

x7 oe ee 88 exterior angles = 118 
*@ -@ -@ «+ +6 

37 ot 8 8? 88 interior angles a 113 
*®@ @ -@:-- -@ 

x7 ot 8 ok 88 adjacent angles pa 113 
-@ -@ e-. -@ 

sf oe 8 oe 88 obtuse angle ~\ 1138 
*® @ -@@: -@ 

oo. .° Se os right angle | 118 
“89 8 -@ @- -@ 

3° ot 1% 0? 88 straight angle —— +s 118 
-@ -@ -@@: -@ 

ge ge 8 ge ge ss supplementary angles CK 118 
‘@ -@ -@© 6: @- -@ 

3°? 3% 3: 33 vertical angles 4 113 
"@ -@ -@ ee -@ 
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36 3° (Cont.) Page 
-e 

soot st st et: 8s angle with interior are a. iw 
® -@ -@ -@ -@ ++ -@ 

of oe 8 oe oe ot 5: ce 88 angle with interior clockwise arrow rN 112 
“@ e @ -@ -@ -@ -@© @ -@ 

sf oe 8 of 88 a: te Me SE angle with interior counterclockwise arrow La 112 
e -@ @ -@ -@ -@ @ @: °:@ 

ee -- ©: @@ -@ -+ «sss short arrow inti igh > ©: 08 0 8 ©: 8 06 oe pointing right over long <—. 137 
FOr Or HO re ees arrow pointing left 

S° oe ce fe arrow barbed at right (uncontracted form) —_ 98 
*@ +s te @ 

8° ce oe (eo 8 O° oe co arrow pointing right over arrow — 187 
Oe et Oe Oe wm te Oe pointing left <— 

8° co ee ee. ee oe ee arrow pointing right over boldface —_ 137 
a arrow pointing left —_— 

of cc oe”. arrow dotted at right (no barb) ——» 98 
“@ os «se @ 

So oc cs oe “eo 8. oe! ae long arrow pointing right over short > 137 
TO rt ses Me OO ee arrow pointing left <_— 

8° oe co -* 88 8°. 0” ce co arrow with upper barb pointing right over —> 187 
ne arrow with lower barb pointing left —_— 

o eee’: arrow with hollow dot at right (no barb) _— 98 
*@ se +e ee Hw 

8° 33 square CJ 1 
-e@ -8 

sf 55 13 2%: 8g square with interior dot Cc) us 
"@ -@ :@ :@ -@ -@ 

ee 55 3 se es gs square with interior horizontal bar A us 
-@ -@ -@ -@ ee : 

Oo. oo 8 8 ee os square with interior vertical bar an 113 
*@ -@ -@ -@ -@ e 

of oe 13 3% 8: 88 square with interior northwest- N 118 
“ee ee ee southeast diagonal 

Soe seo. 8 eee square with interior diagonals K 112 
‘@ -@ -8 -@ -6 . -e 

s° oe 3 38 8 38 square with interior southwest- a 118 

“eee ee ve northeast diagonal 

3¢ regular pentagon '@. 111 
*@ -e 

S° oe regular hexagon C) 111 
“ee:     
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36 s° (Cont.) Page 
ar) 

$¢ :: arc concave downward WwW 110 
*@ @: 

o! {8 of oe ce 8: 00 oe ve boldface arrow pointing left over arrow _ 187 
OO eH ee we ew te ee | pointing right —_ 

Sf 3S o® co oo 8° 18 ce oo ve : boldface arrow pointing left over e 187 
‘© -e i a boldface arrow pointing right —>p 

S° <8 os ce 8s of 3° ce oo boldface arrow pointing right over —> 187 
P@ Oe es OF OM re ee arrow pointing left , eet 

S° 33 co co eo 3° 33 0° ce ce boldface arrow pointing right over —> 137 
a boldface arrow pointing left _ 

g° 3 33 filled-in square BR 180 
“@ -@ -@ 

: ¢ ° oo oo ; arrow with hollow dot at left (no barb) — 98 

sf ee os ce Co arrow with hollow dot at left and —> 98 
OH Ore rs we barbed at right 

of 8% ok oe 8°: arrow with hollow dot at both ends o—o 98 
*@ -@ -@ ++ +s -@ -@ 

37 $3. (dots 1-2-4-5-6) 
-@ 

$3 closing cancellation indicator 73 
-e 

termination indicator 5, 6 

88 8 (dots 1-2-5-6) 
“e 

se Russian yu 25 
-@ 

straight left full arrowhead k 146 

straight right full arrowhead | 146 

vertical bar as a sign of grouping | 123 

vertical bar (is a factor, divides) | 180 

vertical bar (such that) | 136 

s. 8. double vertical bar | | 128 
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38 $,  (Cont.) Page 
"@ 

Se -° oe 6° ce ce oe vertical bar through shaft of arrow <- 141 
*@ ee wm em tee oe Ow pointing left 

Se 1° 8° ce co fe So vertical bar through shaft of arrow —> 141 
"Oo Me ee Oe Ow . pointing right 

89 °° (dots 2-4-6) 
-° 

° barbed left full arrowhead €< 145 
-@ 

contraction for comma and optional space 82 
at superscript or subscript level 

opening cancellation indicator 93 

Russian eh 25 

e 
“e curved division sign on right, 161 

se ae ae separation line below __( 

oe se oe 

40 os (dots 2-4-5-6) 
-e 

| 33 English w 22 os 

German veh 23 

Greek omega . 24 

Hebrew vav 24 

Russian veh 25 

41 ° : (dot 2) 

e. numeral 1 1 q 
| ne 

! literary comma , 42 

ee. dotted arrow shaft eee 145 
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(dots 2-3) Page 

numeral 2 2 7 

semicolon ; 42 

(dots 2-5) 

colon : 41 

numeral 38 3 7 

short single arrow shaft — 145 

1e ee ordinary single arrow shaft — 145 

ee 00 co long single arrow shaft -_ 145 

separation line (varying in length) _ 161 

ee eo dashed arrow shaft = = — s#reees 145 

ee ee oe eo eo horizontal fraction line in spatial — 16 

arrangement (varying in length) 

ee ee ee curved division sign on left, 160 

separation line above 

ee ee ee curved division sign on right, 160 
separation line above   ee ce ee curved division signs on left and 160 

stots right, separation line above 

ee ce cc straight or slant division sign on 160 

“sess left, separation line above ]   
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43 ee (Cont.) 
Page 

oe ce oo 
straight division signs on left and 161 shoes 

right, separation line above | 
e “oe 
e -@ 
e -@ 

ee ee cc 
straight or slant division sign on or 160 tthe es 

right, separation line above 
-e 

\ :e 
-e 

44 ° : (dots 2-5-6) 

eo 
numeral 4 4 7 *@ 

period ; . 42 

45 é.: (dots 2-6) 
*® 

e. 
numeral] 5 5 7 ‘eo 

eo. fe 
curved arrow shaft » or C 145 -@ @- 

46 ee (dots 2-8-5) 

oe 
exclamation point ! 42 @- 

. 

numeral 6 6 7 

47 ee (dots 2-3-5-6 
ee 

numeral 7 7 q 

short double arrow shaft — 145 

oe ce 
ordinary double arrow shaft — 145 
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47 se (Cont.) Page 
ee 

: : : : : : long double arrow shaft = 145 

| os cc co oc co carried-number indicator for addition 161 
; ee ee 8 ce ce (varying in length) 

48 :. (dots 2-3-6) 
oe 

:. left outer quotation mark “ 42 
ee . 

numeral 8 8 7 

question mark ? 42 

49 te (dots 3-5) 
e: 

le numeral 9 9 7 
e- 

: ° : ‘ °; wavy arrow shaft “nN 145 

50 6 (dots 3-5-6) 
ee 

le numeral 0 0 7 
ee 

right outer quotation mark ” 

Mel right inner quotation mark , 
ee @ 

51 :e (dots 3-4) 
e- 

:e negation sign \ or / or | 141 
e: 

horizontal simple fraction line _— 75 

10 ge 8. ig not parallel to WH 111 
e <@ @- 

7@ 90 00 is not perpendicular to 111 

nn, 

1@ ++ @ it does not follow that “, 168 
o- -6 -@ 
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52 :@ (dots 3-4-6) Page 
ee 

x regular plus + 129 
ee 

a plus or minus + 180 
ee ee 

ete i: regular plus followed by regular minus +— 180 
eo -+ e868 

rg ig: regular plus followed by boldface minus +— 180 
ee -: -6 o8 

58 ‘3 (dots 8-4-5-6) 
ee 

:$ closing simple-fraction indicator 75 
ee 

numeric indicator 7 

54 ‘ (dots 3-4-5) 
o- 

: 3 radical (square root) JV 108 

55 : (dot 3) 
°. 

tt apostrophe , 4} 
e: 

prime , 153 

ut ellipsis see 42 
e e- @ 

56 t (dots 8-6) 
ee 

it hyphen - 42 
ee 

regular minus _ 129 

more minus or plus + 129 
ee e@ 

short dash _— 42 
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56 (Cont.) Page 
ee 

shothorsors long dash — 42 
ee e8 00 06 

fioig i? regular minus followed by regular plus —+ 129 
ee +--+ o@ 

trot, ig cf regular minus followed by boldface plus —+ 129 
ee -- -0@ o@ 

57 e (dot 4) 

:e script-type indicator ‘86 

superposition indicator 97 

2%: at @ 162 

-@ ee cent ¢ 152 

79 98 partial derivative (round d) ‘ 3 153 

2% membership (is an element of) & or Gor € 135 

: se crossed h h 152 

1° 3: pound sterling £ 153 
oe @e 

70%, barbed right upper arrowhead ‘ 146 
+ @ 

¢ ° dollar sign $ 152 

10 93 curved right upper arrowhead ’ 146 - 
> @@ 

:@ 99 curved left upper arrowhead C 146 
+ oe 

universal quantifier (for all, for each, Worry 153 

for every) 

°° 38 blunted left upper arrowhead C 146 
++ 00 

blunted right upper arrowhead 7 146 

existential quantifier (there exists, 4 or 4 153 
for some) 

Be , od 7: gg °3 existential quantifier (there exists or 153 

uniquely, for exactly one) 

  

 



  

  

  

284 Appendix B 

57 ‘® = (Cont.) Page 

7° 3. left square bracket [ 122 
++ ee 

:¢ 2s right square bracket ] 122 

70 9: cross (Cartesian product, x 1387 
se multiplication sign) 

f 

: ro: i: 8: equivalence => 129 
: >. +@ -@ -@ 

:@ 00 logical product (and, meet) A ‘129 
' 7) +@ 

| 79 00 6 bar under logical product A 1388 
. -@ -@ — 

eee ee: equals sign under logical product A 188 
+) 5@ -@ @: = 

9% simple tilde (is related to, is similar) ~ 136 
2: I 

9 8 bar under single tilde ' ~ 139 
7+ +s@ -o 

9 eg 8 ee double tilde = 189 
a+ 6@ ee ow 

mee bar under double tilde ~ 189 
oo 6@ ee we =. 

meee re eg ee: equals sign under double tilde ~ 139 
os +O +) -@ +o @ 

== 

ee 18 8: equals sign under single tilde _ 189 
+. 6@ -@ @: =~ 

7° 3° crossed d ie 152 
++ 4@ 

7° 3s general reference indicator 52 
oe ee 

1° 3, straight left upper arrowhead L 146 
12 9 

straight right upper arrowhead J 146 

7° 4° barbed left upper arrowhead < 146 
++ 66 

19 6: reverse membership (contains 30r 3 or D 186 
se the element) 

0 6 percent sign % 158 
soe 

re :8 since (because) ~"o 158 
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57 (Cont.) Page 

:@ logical sum (join, or) Vv 129 
ee 

9 8 bar under logical sum Vv 189 
ee -@ — 

ee 8: equals sign under logical sum Vv 139 
ee -@ @: 

—_ 

:3 asterisk * 52, 128 
es 

:3 check mark re 152 

e- : 

7° Russian-letter indicator 22 

ee: lower-case script Russian-letter indicator 208 

29 5: capital Russian-letter indicator 208 
2 96 

20 70 3: capital script Russian-letter indicator 208 
we ee ® 

833 upper left half-bracket r 128 
++ @@ 

3 68 upper right half-bracket 7 128 
ae ee 

73: Se upper-left enlarged half bracket [ 128 
oe e ee 

:$ 3 es upper-right enlarged half bracket “] 123 

73 lower-case script German-letter indicator 208 
-e 

38 left barred bracket C 128 
-@ 6@ . 

‘3 es right barred bracket 7] 128 
-@ o@ 

8: capital script German-letter indicator 208 
-@ -@ 

:3 3. left enlarged barred bracket I 128 
*@ oe ee 

73 es right enlarged barred bracket ] 123 
"@ e@ ee 

:e lower-case script Greek-letter indicator 208 
-° 

crossed lambda tr 152 
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57 :® (Cont.) Page 

nn capital script Greek-letter indicator 208 
+. *@ -@ 

ar lower-case script English-letter indicator 208 
- «6 

@ 5 8, lower left half-bracket L 123 
+> +0 08 

9 +5 oe lower right half-bracket 4 123 
oe -e@ ee 

erg: capital script English-letter indicator 208 
-. +-@ -@ : 

ig ti oe lower-left enlarged half-bracket L 128 
+) 68 -@ @@ 

ele fl oe lower-right enlarged half-bracket J 123 
1 *@ -@ @@ 

err %: angstrom unit ° 152 
e+ 6M ee A 

mor: 3 paragraph mark 1 62,129 
+ «@ @- 1 

5: $ crossed R R 152 
+ -@ @- 

2 rr gf single section mark § 52, 180 
++ +@ @: 

orn 92 8 rr gt double section mark §§ 52 
+ +@ @: . +@ @: 

Morr ge enlarged left square bracket [ 122 
++ -@ 8 

2: 68 enlarged right square bracket | 122 
me . e ee 

err % extended tilde naw 186 
+ +-@ -@ 

rior lower-case script Hebrew-letter indicator 208 
. -@ -@ 

58 :$ (dots 4-5) 

:$ elevates nearer arrowhead by 45 degrees 145 

superscript indicator 82 

73:8 superscript with superscript indicator 82 

$73 :3 superscript with superscript with 82 

    superscript indicator 
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58 73  (Cont.) Page 

$36 superscript with superscript with 82 
"1 +e subscript indicator 

$6 superscript with subscript indicator 82 
*e 

3:33 superscript with subscript with 82 
sh @ ee superscript indicator 

Ste le superscript with subscript with subscript 82 
"7 1@ -@ indicator 

59 :3 (dots 4-5-6) 
-@ 

‘3 boldface-type indicator 36 
“eo 

filled-in shape indicator 110 

German-letter indicator : 21 

punctuation indicator 110 

tally mark | 153 

vertical line used in division arrangements | 161 
(varying in length) 

$3: identify (is congruent to, is identical with) = 135 
ee 

‘$3 ampersand (and, logical product) & 128 
"@ 80 

333 variation (varies as) « 186 
"@ oe 

73 ¢: back slash (divides, is a factor of) \ 128 
*@ -@ 

“$ °. caret (circumflex) A 99, 152 

‘ge inverted caret v 99 
-@® -6 

3°83 opening fractional-part-of-mixed- 75 
‘ee number indicator 

‘33° interior shape-modification indicator 110 
*@ -@ 

‘3 ss single dagger + 52, 128 
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59 73 (Cont.) Page 
ty 

33. boldface single vertical bar } 123 
*@ -@ . 

boldface vertical bar (end of proof) | 153 

32.3 3. boldface double vertical bar | | 128 
*8@ -®@ -@ -6 

-e : soe :3 straight or slant division sign on 161 
ad left, separation line below L or \ 

oe 8 0s | 

4 3 straight division signs on left and 161 
“e “e right, separation line below | | 

oe 08 00 

se straight or slant division signon _ 161 "e@ 

ad right, separation line below __| or __/ 

a a8 

3 synthetic division with straight line 162 
id on left, separation line below | _ 

-e 

-@ 
eo 

oe $6 38 
8 synthetic division with straight line . 162 
“e on right, separation line below __| 

-@ 
-@ 
“@ 

o8 a8 8 

Se: question mark (as a modifier) ? 99 
-@ 60 

3: empty set (represented by zero with b or & 152 
"@ ee vertical or oblique bar through it) 

7$ :° diagonal line or slash / 16 
8 @- 

diagonal fraction line / 128 

 



Appendix B 239 
  

  

59 :$3  (Cont.) Page 
“@ 

7$:° boldface plus + 129 
-8 00 

38 ce boldface plus followed by regular minus +— 129 
-@ o8 ++ 08 

$7838 3 :: boldface plus followed by boldface minus +— 129 
e@ee-: @ ee 

3:3 closing fractional-part-of-mixed-number indicator 15 
-@ eo 

3: boldface minus — 129 
*@ oe 

Boi: ig if boldface minus followed by regular plus —+ 129 
*@ e@8 ++ @ 

$i: ig 28 °° boldface minus followed by boldface plus —+ 129 
@ 00 -: -0 0 

3 3% Se boldface left square bracket [ 122 
‘@ +. ee 

73 3% 68 boldface right square bracket 7] 122 
‘@ ++ @@ : 

73:9 :° lower-case boldface Russian-letter indicator 208 
-e see 

8:0 9: capital boldface Russian-letter indicator 208 
“e s 4k ee 

73:3 lower-case boldface German-letter indicator 208 
-@ e 

° :8 Se double dagger t 52 
e -o-e : 

rere: capital boldface German-letter indicator 208 
-@ e@ -@ 

Soe ?: inclusion sign (is contained in, c 185 
"@ rr Oe is a subset of) 

ore ol bar under inclusion sign (is a subset of) c 188 
“@ eo: -@ 

— 

oie 7. ee 88 inclusion sign through equals sign < 141 
@is+ @ +s -@ @ 

Be 8 ee: equals sign under inclusion sign c 188 
es wwe (is a subset of) => 

7$:¢ lower-case boldface Greek-letter indicator ‘ 208 
*@ -@ 

3.72%: boldface equals sign = 185 
-@ -@ @- 

3 ie: reverse inclusion sign (contains, implies) > 186 
*@ +-@ ce 
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59 —:$  (Cont.) Page 
e 

3 if 8: fe bar under reverse inclusion sign > 189 
@ e oe -@ — 

79 19 5: 10 18 e: gs reverse inclusion sign through equals sign > 141 
*@ -@ ++ ++ 6-@ @ §@ 

37 4 ee equals sign under reverse inclusion sign > 139 
8 +e ‘ee = 

8: capital boldface Greek-letter indicator 208 
“8 -@ -@ 

3 ce lower-case boldface English-letter indicator 208 
-e@ -@ . 

3 ce capital boldface English-letter indicator 208 
-@ -8 e 

33: capital German-letter indicator 208 
“ee 

an closing boldface type indicator for words, - 86 
"ee @ phrases, and mathematical statements 

60 6 (dot 5) 

‘e base-line indicator 82 

multipurpose indicator 158 

i. °: less than sign (regular) < 185 
oe @ 

79 82% bar under less than sign <ore 138 
"1 @ -e (is less than or equal to) 

re 22 ie ig 8: 88 nest of two less than signs with straight sides « 141 
Tt @s rs ss @ ee (is small compared with) 

to fl te 1 8 te Pe less than sign followed by equals sign 140 
ct Oe re OO ee wee followed by greater than sign <=> 

to Ol leg 1%: less than sign followed by greater than sign < > 140 
oe Oe ne eM ee 

79 M2 ree: equals sign under less than sign < 188 
TT Or ew ; (is less than or equal to) = 

‘0 % 8. 13 8: 88 caret over horizontal bar " 186 
) +-@ -@ -@ -@ -@ 

te 86 8% °: 3S dot under horizonta} bar > 187 
“. +©@ @ -@ -@ 

oe °° ‘3 3: 33 caret under horizontal bar (is perspective to, | 138 
eo -@- -e@ -e@ 

perspective correspondence) 

‘ee: ratio sign (is to) 185 
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60 ‘q (Cont.) Page 

ee meee: 88 dot under simple tilde »~ 187 ' 
-®@ -@ o -@ 

7o 1% 9%: 8: %: 88 dot over equals sign (is approximately aa 136 
++ -@ @ -@ -@ -@ equal to) 

eo 7 &: 8: S° 68 88 equilateral triangle over equals sign A 136 
@e- -@ -@@: -@ = 

oe 2 2: 8: 8. 88 vertical bar over equals sign | 136 
°° *@ -@ -@ = 

o 7 *: 8: 28 8: 88 caret over equals sign Zs 186 
ee: e@ -@ -@ -: 

— : 

eo 7% 8: 58 8° 88 inverted caret over equals sign ve 186 
@@- e@ -@ -@ -@ 

= 

76 7%: 8: 86: 88 question mark over equals sign 2 186 
1+ +8 @ -@ -@ 0@ -e@ = 

o 7 9: 8: 8 8: 88 degree sign over equals sign ° "186 
oe: -@ -@ -@ -@ (is equal in degrees to) = 

76 77%: 8: 28 8: 88 left-pointing caret over equals sign < 136 
+s 5@ @: '@ -@ -@ -e@ = 

te 27 9: 8: rn Of 88 right-pointing caret over equals sign > 136 
“+ -@ © -@ -@ -@ -@ = 

To 10 0: 08 0 Obs 8 8: Bg two dots over and two dots under equals sign oe 186 
'“ 5@ @- -@ -@ -@ -@© -@ -@ -@ ee 

te 10-0: 08 Oo: 8: 8: 88 dot over and dot under equals sign s 186 
- +-@@- -@ -@ -@ -@ «@ ° 

o 7 *: 9 733: 38 caret under equals sign (is projective to, = 136 
oe -@ -@ ee projective correspondence) 

61 7° (dots 4-6) 
“° 

7° decimal point (American and Continental) . 7 
-e 

first inner radical indicator 108 

Greek-letter indicator for standard letters 22 

Greek-letter indicator 22 

italic-type indicator 36 

shaded shape indicator 110   
structural shape-modification indicator 110 
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61 *® (Cont.) Page 
-e 

10 @- regular equals sign (is equal to) = 185 
-@ o- 

ee: -© 0 equals sign over logical product = 188 
ee. :: fe A 

eo: eee, equals sign over and bar under a 188 | 
ee : -@ +e logical product — 

:@ ©: -0 08 -@e@ equals sign over and equals sign a 138 
@ @- +s -@ ee: under logical product — 

7@ eo: :@ equals sign over single tilde ~ 189 
-@@ +s 5@ 

19 0: 10 0, ee, equals sign over double tilde = 139 
« e @ = +s +@iee +O 

-@ 0: -@ -e equals sign over logical sum v 189 
-@ ® +: 08 

ee; ee 8 equals sign over and bar under logical sum v 189 
-@ @ : : - 8 -@ — 

ee: 10 0 ee: equals sign over and equals sign under Vv 139 
© @- ++ @@ -@ @- logical sum —_ 

ee: @ eye: gs equals sign with superposed inclusion sign =é 141 
ee. ee. Se 

oo: 10:8 8 5: oe equals sign with superposed reverse = 141 
@e- @-e@-- -@ inclusion sign 

oe 0+: @: equals sign over inclusion sign = 141 oe. 6@ @ce . Cc ee. -@-+- @- (is a subset of) 

a ae . equals sign over reverse inclusion sign S 189 
eo. se -e-: 

erg: equals sign over less than = 188 
© 8: ++ Oo (is equal to or less than) 

9 e@: -o-- equals sign over greater than > 187 oe ee ae |e . 

‘@ @:-e-- (is equal to or greater than) 

Lee: left curly brace | 128 +: @@ 
ee ee 

-@ @: -© oe empty set (represented by facing braces) | t 152 
‘eee 8= ‘ese 

:® 8 right curly brace { 123 
-@ @8 

79 9: degree sign ° 152 
“e@ -@ 

hollow dot ° 128 
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61 (Cont.) Page 

:@ 00 intersection sign (cap) n 129 
. 6 

10 08 0 bar under intersection sign n 188 
-@ -@ — 

:@ 08 -@ @- equals signs under intersection sign n 188 
“@ -@ @- = 

79 ge del (nabla, gradient), inverted triangle V 152 
*@ 

:. greater than sign (regular) > 185 

o. % bar under greater than sign >or > 137 
7 +@ (is greater than or equal to) 

elie ie %! greater than sign followed by less than sign > < 140 
oe ee ee Oe 

eel tg 19 8 le le 2%: greater than sign followed by equals sign . 140 
ter |e ee ee we followed by less than sign >=< 

796: 9 9 6: 38 nest of two greater than signs with straight > 141 
trons 1G se sides (is large compared with) 

94: 19 8: equals sign under greater than (is greater > 137 
‘7 7@ @ than or equal to) —~ 

:e division sign (divided by) > 128 
eo: 

oe union sign (cup) U 180 
oe 

ee 8 bar under union sign U 140 
ee -8 

— 

ee ee: equals sign under union sign U 140 
ee -@ @- 

—_ 

° 3 number sign; crosshatch; tic-tac-toe; # 129 
ee pounds (weight) 

wt minus with dot over (proper difference) : 129 
ee 

ad Greek-letter indicator for alternative letters 22 

7@ :e lower-case italic Russian-letter indicator 208 

7@ -@-:: capital italic Russian-letter indicator 208 
oe ee 6 @® 

:$ lower-case italic German-letter indicator 208 
“e 

{] 123 ; : 3. barred left brace 
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Jot 
61 :* (Cont.) : Page | 

“@ 
| 

1° 18 es barred right brace ]} 128 
*@ -@ 06 

8 : capita] italic German-letter indicator 208 

8558 enlarged left barred brace _ i] 123 
*® -@ -@ @08 

:e 8 é enlarged right barred brace I 1238 
*@ -@ e@ e@ 

ig 8 less than sign with curved sides < 185 
e-.- @- 

rg Mh rh re 8 88 nest of two less than signs with curved sides « 141 
“@ +s @ +s +@ +s Oo -@ 

70-8 second inner radical indicator 108 
:@ -e 

lower-case italic Greek-letter indicator 208 

7° 7° 3. left angle bracket (angular parenthesis) < 123 
“@ -@ @o8 ‘ ; 

2:9 68 right angle bracket (angular parenthesis) > 123 
*@ -@ 66 . 

1% 3: greater than sign with curved sides > 185 
*@ -@-- 

ore gr he reg: Ss nest of two greater than signs > 141 

ad with curved sides 

@;e ce third inner radical indicator 108 
e@ -6 -@ 

reer capital italic Greek-letter indicator 208 
“8 -@ -@ 

ere rl be left enlarged angular parenthesis x 128 
@ -@ -@ ee 

9 18 5: 68 right enlarged angular parenthesis » 128 
‘@ -@ -@ 66 : 

se ty lower-case italic English-letter indicator 208 
-@ -@ 

ek: capital italic English-letter indicator 208 
*@ -@ -6 

ter: capital Greek-letter indicator 208 
*e@ -@ 

25: 3, left enlarged curly brace { 128 
*@ +-@ @e 

7¢ oe right enlarged curly brace } 1238 
-@ e@ 06 
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61 :® ~(Cont.) Page 
‘e 

r@ rts closing italic-type indicator for words, 36 
‘© -@ @- phrases, and mathematical statements 

62 6 (dots 5-6) 
-@ 

fe depresses nearer arrowhead by 45 degrees 145 
‘e 

English-letter indicator 21, 208 

subscript indicator 82 

3: left-pointing caret < 99 
*@ -@ 

‘oe right-pointing caret > 99 
-@ -@ 

83 proportion sign (as) , at 185 
oe: 

ot subscript with superscript indicator 82 
ee. 

oie tt subscript with superscript with superscript 82 
ec: indicator 

eo 3 le subscript with superscript with subscript 82 
e-: ce indicator 

te le subscript with subscript indicator 82 
-e e 

oes subscript with subscript with superscript 82 
ees: indicator 

te le le subscript with subscript with subscript 82 
‘© -e@ -e indicator 

te! capital English-letter indicator 208 
-@ -@ 

63 - (dot 6) 
-e 

tt single capitalization indicator 20 
-° 

mathematical comma 7 
(American and Continental) a 

11%, barbed right lower arrowhead 7 146 
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68  :: Cont.) Page 
eo 

7: $e relation (is related to) R 136 
“8 @- 

2: 9g curved right lower arrowhead J 146 
e 0 

1: 3¢ curved left lower arrowhead w 146 
@ ee 

: 3g blunted left lower arrowhead L 146 
@ ee 

blunted right lower arrowhead J 146 

infinity oo 152 
t 

7: 8. left enlarged parenthesis ( 122 
*@ oe 

of right enlarged parenthesis ) 122 
e@ ee 

2 @: therefore (regular) aa 158 
“@ -6 : 

7: 9 opening complex-fraction indicator 1 
e.|;e 

1: 3s single enlarged vertical bar , 128 
“8 -@ 

straight left lower arrowhead 146 

straight right lower arrowhead 71 146 

230i: $e double enlarged vertical bar | | 123 

7: of barbed left lower arrowhead ~ «14 
eo -@ 

tle left inner quotation mark ‘ 42 
*@ e6 . 

7: 7@ horizontal complex fraction line —_— 75 
oe @- 

:3 closing complex-fraction indicator 5 
@ e608 

:: ditto mark " 152 
ee: 

left and right transcriber’s grouping symbol 128 

7: 3 right enlarged transcriber’s grouping symbol 123 
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68  :: (Cont. Page 
“e 

7: 98 left enlarged transcriber’s grouping symbol 123 
eo: e@ 

227g opening boldface-type indicator for words, 86 

oe ce phrases and mathematical statements 

rrorrorge opening italic-type indicator for words, , 86 
"eo -@ phrases and mathematical statements 

rnorg :¢ diagonal complex fraction line / "5 
*® -@e@- 

e sanserif type indicator 208 
eo -@ 

ane lower-case sanserif English-letter indicator 208 
® -@ -@ / 

D1o@ ig: capital sanserif English-letter indicator 208 
-@ e@ +e -@ 

ot double capitalization indicator 20 
eo -@ 

Hebrew-letter indicator 208 

11 @@ opening hypercomplex-fraction indicator 75 
eo -@ e 

:1ore horizontal hypercomplex fraction line —_—_ %5 
e -e@ @ 

‘3 closing hypercomplex-fraction indicator 75 
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Abbreviations 0... csccseescerssseneeeencece VII 64-61 
§49a 54 

Alignment in spatial 
arrangement ......... 162 

Capitalization with . ---§50 57 
‘Capitalization indicator wit §22b 21 
Contractions in... ..-§53 59 
English-letter indicator with pie 57 
Followed by a period ........ 5la 57 
In hyphenated expressions . §53 59 
In superscripts and subscripts ....§79¢ 90 
Punctuation with ..0.......cccece §38 (iv) 46 

52 59 
Runover of preceding or following 

numeral or letter c 206 
Spacing with §54 59 

§138a (iv) 133 
Types of ... ..§49a 54 

Acronyms ja (iii) 55 
Agencies, or; 

etc., initials of §49a (v) 55 
Geographic initials .§49a (iv) 55 
Literary §49a (3) b4 
Model numbers, serial numbers, 

CEC, ce cececseceeeceneoereeres 56 
Measurement (of) 54 
Personnal initials . 55 
Special 5B 

ords, phrases, 
or names (of) ..............+ $492 (vii) 56 

With level indicators ................ §80c 94 
Addition 

Carried number indicator in........§178d 165 
Carried numbers in 178d 165 
Of Fractions . .§178e 165 
Of mixed numb 81 78f 166 
Separation line in .. ..8178¢ 162 

178d 165 
Spatial] arrangement for................ 8178 162 

§185b (i) 184 
Addition identifier 

With carried numbers in spatial 
arrangement for .............---+ §185b (i) 184 

With spatial arrangement 
FOL oeeccsecscccecseceeeneteceenereneeerees §185b (i) 184 

Alignment 
In unified expressions ................ $1840 183 
Of abbreviations in spatial 

arrangement 
Of base-line indicato: 

aoe § 1788, 162 

    spatial arrangement 166 
167 
171 

Of comparison symbols in spatial 
ATTANZEMETL 0. .. se ecerceeceessenreeeee! a 162 

Of entries in determinants and 
MALTICES oo...e.eeseeeecesseeesoeseeeeneeneee §183a 179 

Of fractions in spatial 
Arrangements  ........----sceeeeeeee §178a 162 

§178e 165 
Of mixed numbers in spatial 
AYTANgements ...W.....eeeesesseees §178f 166 

Of numeric symbols in spatial 
arrangement 

Of operation symbols in spatial 
arrangement 

Of polynomials 
arrangement 

  

  

162 
166 
170 
178 

nesserceceesaneneeesaneenoee 178a 162 
178g 166 
179d 167 
180¢ 171 
182a 178 

in spatial 
cvscnasnegetconsssasseeeeaeaig 178g 166 

179d 167 
§180c 170 

Of subscription indicators in 
spatial arrangement. ................ §179e 168 

Of subscripts in spatial 
arrangement 
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Of superscript indicators in 

  

spatial arrangement ................ §178g¢ 
179d 
180¢ 

Of superscripts in spatial 
AYTYaAngement  ........--.-..---eeeesseeed 178¢ 

179d 
180¢ 

Alphabetic indicators —.-........ ce IV 
Lists of: 

  

English (Roman)-letter .... 
German-letter 
Greek-letter: 

For alternative forms of... 
For standard letters 

Hebrew-letter 
Russian (Cyrillic) -letter 

Effectiveness of 
English-letter, in/or with: 

Apostrophe-s combination 
Comparison sign .........-..... 
Determinants and matrices .. 
“Enclosed list” 
Function name .. 
Grouping signs and sym . 
Hyphenated expressions ............ $26b 

    

   
   

   

    

  

  

  

Letters in diagrams .. 
Letters in tables 
Letters, lowercase and 

uppercase 
Ordinal endings ..... 
Other than regular type 
Other situations 

    

   

      

Plural or possessive 
endings 

Roman numerals . 

  

   

  

   
    

  

    
    

      

  

  

Shape sign ..............csccessseseeeceenee } 
“Short-form combinations” .. ; 

26b 
§27a-b 
§27d-f 
§27g 

“Single letters”... cssceeeeen §26b 
§27a-b 
§27d,f 
§27¢ 

Typeforms .. 
Non-use of -.. 
Use of ........... 
With type-form indicator 32a, 

Alphabets LV 
Lists of: 

English (Roman ... 
German 
Greek: 

Standard 
Alternative forms . 
Obsolete ... 

Hebrew 
Russian (C: - 

Alphabetic, capitalization, 
indicators, combinations of _... 

Ampersand, as operation sign. 
Ampersand, in literary context. 
Angstrom unit, spacing with............ $ 

Apostroph-s combination, English- 
letter indicator with 

Apostrophe-s combination, formation 
of .... 

  

   

      

Arabic 
Arabic numerals, representation 0: 

As in English Braille .. 
At corners of pages ... - 
At ends of page-separation lines... 
When “keying” technique is 

employed 
As in the Nemeth Code .. 

    

166 
167 
171 

166 
167 
171 

21-22 

A
W
W
 
A
A
A
   

  

Section Page 

Are, as modifier 
Arrow 

As comparison sign . 
As modifier .... 
Contracted form . 

Arrows and arrowh 
List of arrow components 
Arrowheads 
Boldface type, arrows in 
Components of ..... 
Construction of . 
Contracted form . 
Description of ... 
Directions of .. 
Down-pointing 
Left-pointing 
Northeast 
Northwest 

  

Southeast 
Southwest .... 
Two-way, horizontal .... 
Two-way, northwest-southeast 
Two-way, southwest-northeast 
Two-way, vertical 
Types of 
Up-pointing 

Asterisk, as operation sign 
At symbol, spacing with ... 
Bars, vertical 
Base-line indicator, alignment 

in spatial arrangement 

  
  

Binomial coefficient .. 
Boldface type ............ 

Operation sign in 
Comparison sign in 
Vector in ............. 
Vertical bar in 

Braille indicators . 
List of 
Adjacent to contraction or 

short-form word 
Concept of . 
Punctuation 
Spacing with . 

Cancellation 
In subtraction, identifier . 
WI oo eeeecesececececessssneeeeeseeceaee §185b (i) 

Necessity for showing individual 
cancellation of each item, when 
so represented in ink print........ §60 

Spatial arrangement for ........ §185b (i) 
Spatial arrangement required, 

to show in braille ...............------- $60 
Spatial arrangement for fractions 

with cancellation  -.............-s++ 
Cancellation indicators 

List of 
Closing 
Opening 

Use of 

Cap (intersection), as opera- 
tion sign 

Capitalization 

Capitalization indicators . 
Double ..........-...... 
Effectiveness of 
Non-use of 

  

  

   

  

   

   
   
   

  

Single ... . 
Use of .. -§20a 
With ab 822b 

§50 
With Roman numerals ..............-..--- §22b 

§18a 
With wordsinformal 

PYOOLS one eneecseseneseerereen! §194a (ii-iii) 
Capitalization, type-form, and alphabetic 

indicators, combinations of ....App. 

    
   

  

   

    

   

                      

     

    

  

   
      

   

   

      

   

        

   

   

      

   

145-146 
150 
150 
147 
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Section Page Section Page Section Page 

Caret Contents page, numerals on. ............§7b 7 EVN psi im .........ec eee e ce eee neeeeees §48a 50 

As modifier 106 Contractions §183¢ 182 

In spatial arrangement 172 Adjacent to grouping symbols ...§55e 68 English-letter indicator in ............ §26c 82 

Spacing with 154 Be, enough, were, his, in, Enlarged grouping symbols 

Carried numbers non-use with grouping ‘symbols. -§55e 68 with --§126 126 

In addition 0.0... csseseeeeseceererees §178d 165 Non-use of in function names Fractions b (iv) 180 

In addition, identifier with......§185b (i) 184 of their abbreviations.................. §55b 64 Identifier with .... §185b (iv) 186 
Cent, spacing with ............ §162 154 Non-use of when likely to be Keying technique 183b(v) 180 
Check mark, spacing with 154 mistaken for mathematical Numeric indicator with ................ §39c 11 

Colon, spacing with a 48 EXPTESSIONS a... eeceecececcceceeesereeees §55f 68 Operation symbol with ~§18eb (iv) 186 
Comma (mathematical) American One-cell, whole-word alphabetic Punctuation symbol with ....§185b (iv) 186 

and Continental I 7 contractions, non-use of in contact Runover in -§188b (15) 179 

As a numeric symbol ... none 8 with grouping symbols ... $55 68 Spacing with ... 179 
§41b 49 Punctuation with 68 Spatial arrangement for .. “gee 186 

At base-line level, following St and th, non-use of in ordinal Diagrams 
superscripts and subscripts ........ §79b 90 endings cesesevscectsnsessenseeseneuenraneeceesses §55d 67 English-letter indicator with 

Contracted form with subscripts ....§78 88 To, into and by, non-use of..§55c (i-xii) 64-67 letters in 29 36 

Contracted form with superscripts..§78 88 Whole-or part-word for and, Letters GML ioccecsscssessesserenccereoeesesesesnnaetee 29 36 

Contraction for comma and optional for, of, the and with, non-use of Numerals in 17 18 

space in superscripts and 8 in contact with 1 3 Digits, Arabic (Nemeth Code) ............ II q 
subscripts, symbol for .. 2 grouping symbols 6 is asi . 

In spatial arangements 162 With abbreviations ... 59 Dp splayed expre aston MO 
169 Contractions and short-: = 62-70 Identifier with ... 191 

In eu . ; § 172 Non-use Of ......-----ceree--- eeceeenecececcee 62-69 Identifying letter with .. 191 
perscripts and subscripts ...... gine ee Adjacent to a comparison 62 In non- spatial, itemized material, 

: sympo. main divisions, linke 1912 (iii-iv 194 
Interior to numeral... §8b 8 Adjacent to hyphen . 62 In non-spatial, itemized eta ) 

Punctuation associated Adjacent to dash 62 subdivisions, linked ........ §191b (iv-v) 196 
WIT cece eceeescsscnseeereeseeeee §37 (xvii) 45 Adjacent to braille In text, linked, special ° 

Punctuation indicator with . ~ $88 (vi) 46 indicator ......-.-...-e eee §55a (i) 62 margin requirements §190b-c 193 
Spacing with ......cccscssecsscteeneeesene §41 49 Adjacent to numeric Page references with ...............--§188b 191 

Use of eeee ite 78 agymbol esseeceesseeaee MIS §55a (ii) 62 Runover Of oes. '8189b 192 
e of literary . 9348 acent to general omission 

Use of mathematical 48 symbol oe cossaeensaecnerseceences §55a (ili) 62 Ditto mark, spacing with .. oe $167: 165 
Comparison sign Adjacent to single letter or Division 

English indicator with ............... §26b 80 sequence of letters ....§55a(iv-vi) 62 Blank line with srapesgenesceneatneseececen §180¢ 170 

Comparison, signs and symbols Adjacent to modifier Identifier with spatial arrangement 
of .. 134-144 SYMDO) ooccccecescesseesesrceeeseeeres §55a (vi) 63 for ............ : we § 1 Seb Gi) 186 

: 134-141 Adjacent to radical Numeric indicator with . 170 
Adjacent symbol _..§55a (vii) 63 Of polynomials ...... 170 

short-form word §55a 62 Adjacent to op Separation line ..... 170 
§55a (ix) 63 symbol §55a (viii) 63 Spacing with remainder . 174 

Alignment in spatial Adjacent to comparison Spatial arrangement for . 170 
arrangement 162 symbol -§55a (ix) 63 ae . . 186 

Arrows, as .......... 142 Use of ........ 1 856 69 Division symbol, in spatial 

Contracted form, use of.. 142 Crossed d, spacing wi 164 155 ATTANEMENES -.......---cereececceereeeees 170 

Compounded Crossed h, spacing with.. 8164 155 Dollar symbo} 
By superposition 148 Crossed lambda, spacing with --8164 155 Spacing with 154 
Horizontally 148 Crossed R, spacing with ....... .-§164 155 In spatial arrangement 162 

Multipurpose indicator, Crosshatch, as operation sign. .-§180 181 169 
used with 143 Cup (union), as operation sign........ 182 181 172 

Vertically .. 143 Dagger (single and double), as Dot 
Identity ......... 142 operation Sign. .........cceee $130 121 As modifier 106 x 
In boldface type 41 Dash As operation sign . 132 

Intersection 143 Adjacent to contraction or short- Effectiveness of capitalization 
Linked expressions, runovers form word .-§55a 62 indicators §22a-b 21 
of 143 As sign of omission .. oe GBT 70 Ellipsis 

Logical product 143 In superscripts and subscripts ....$79f 91 Definition of 50 
Logical sum . 148 Punctuation associated with ....§37 (iv) 43 Formation of .. 50 
Membership . 142 §37 (xvii) 45 In determinants 50 
Modified expressio 143 §38 (iii) 45 “§i88e «182 
Multi purpose indicat 159 Punctuation indicator with 46 In spatial arrangement §183c 182 
Negation of 141 Spacing with 49-50 In severacripts and 
Proportion 144 §1 133 n superseriP veconenane 870f 91 
Punctuation associate Spacing with adjacent hyphen 51 Punctuation associated with....§37 (iv) 43 
with 44 Decimal point (American and Con- $88 (141) 45 

Relation 142 tinental) cose q Spacing with oe eccccccccceececceeesseees §43) 51 
Ratio ...... 144 As a numeric symbol .. 8 182 
Spacing with .. 138 In spatial arrangement .. 162 Embedded expressions ... 190 

Tilde 1B ing Definition of ..... 190 

Union 143 watt _ gi81 177 Th saat, inom linked 192 
Vertical bar . . 148 ultipurpose indicator with rt 158 Empty set (null set void set) 128b 128 

With determinants and Use of 1,8 Runovers in ... §195b 206 
matrices .§185b(iv) 186 | Degree, spacing with .. 185 Spacing with 156 
With spatial fractions §185b (iii) 186 Del (nabia) “Enclosed list” 
With unified expression ........ §185b (iv) 186 As sign of omission . 155 Definition of ....... : 18 

Compound expressions Spacing with wae 155 English-letter indicator in - 33 

Type-form indicator with ............ §32a 37 Determinants and matrices English-letter indicator 
37, 88 Alignment of entries in ............ $18 179 With abbreviations 57 

Type-forms of 38 Comparison symbol with . ~eisebGD 186 With Roman nume rals .... 18       
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Section Page Section Page Section Page 

Exclamation POUNE oon. eeceseeereetees §44 61 Fractions 15 Numeric indicator with .. tt 

Xercises ; Addition of .. . 165 Punctuation associated wit 44 

E (See itemized materials) Alignment in spatial Spacing with .. 127-128 

Sse Displa ed ex ‘ona: E ATTANGEMENL .......-.eceeerceeeeeeeeees §178a 162 Empty set . 128 

feed isp yed pressions mi . . . §178e 165 To achieve alignmen wi 

¢ pressions yphenate Comparison symbol with spatial == larged grouping symbols, ...-§128a 127 
expressions; inke expressions; arrangement for ................ §185b (iii) 186 Transcriber’s grouping symbols, 
woot fied expressions; S on-linke Complex, definition of and rules USE OF ooo cece cesenecensecescceuteceeaseeenene §125 126 

Facbrial ein uN pressions) for Writing nescence 865 78 Unified expressions, enlarged 

a rial sign ... 51 Continued grouping symbols with ............. 126 

pacing with . 156 Definition of, and rules for With hyphenated expressions .... 124 
Feet .... 156 writing ‘80 Hollow dot, as modifier ................... 107 

Footnote Identifier with . -- 186 Horizontal bar 

Denoted by numeral . 52 Hypercomplex, definition of and As modifier 105 

Placement of . B4 rules for Writing -....-..---2---seee-ssse $67 78 Contracted form 4100 

Runover of 54 Identifier with spatia With integral sign ... 156 

Formal proofs FON oe ceeeceeceeeceeeeeeeceesentecenoneneee 186 Horizontal bars, parallel .... 102 
Pp 

Blank Hine with ......... 8194a(i,iii-iv) 204 In determinants and £80 eee ent to contracti hort 
trices | jacent to contraction in short- 

By step number and mee Multiplication of . 167 form word 62 
with §194¢ 208 Mixed numbers, fractional part of, In long numeral .. 17 

Ceptatisaion Indicator wi asinerecencen definition of and rules for 564 8 Numeric indicator 12 
WHICH ones ceeeeeeec ees ecteneeeeeteneeene 7 16 

Poems 3 “ 20d Operation symbol with spatial arrangs- Punctuation associated 

Given, Hypothesis, ment for... seeseeeconass §185b (iii) 186 WAT on nese ecenersseeeeceeeeecneeeee ii 45 
Conciaton tn 204 Punctuation symbol with spatial Punctuation indicator with ~...988(vi 46 

Runover in ~ 204 arrangement for .. §185b (iti) 186 Spacing with... 51 

204 Runovers of Ba 78 Spacing with adjacent dash .. wee 51 

“ » “ ” 80 ith question mark as sign of 
Statement and “Reason”, oO db 204 ; _ gasp) 180 OMISSION 20... sees eeecneceeeseenerentesaeeeeee §57 70 

Theorem, Proposition reraneesascancnenonsen Simple, definition of and rules Hyphenated expressions 

or Lemna in §194a (ii) 204 for writing ... §69 80 Abbreviations in —...............: §49a (ii) 54 

Type-form indicator with words Spacing with S1B3b CY) ao St Si9a(vii, 88 
§194a (iii) 204 Spatial arrangement for ............ $70a-b = 80-81 . ' §53 59 

§178e 165 Contractions and short-form words 
. 184 §179d 167 WHE cents ceeeeeeeeneenenesaceneeteettonens §56 69 

a 8183b (iv) 180 English-letter indicator with . 30 

F expressions ; -§ 190 . §18Bb (iii) 186 Grouping symbols with ..... 124 

rn era fechnique te 203 r Subtraction of ween §178e 165 Numeric indicator with . 12 
‘unction names and their 16 

For linked expressions wee o 191 abbreviations 118-122 Runover of ................- 206 

or margins of narrative portions 190 192 List of ........... - 118-120 Type-form indicator with ............ 38 

For nttins of nomapatial 777 8 Contractions in ... 57.70 Identifier for spatial itemized 

itemized material ccc: §191 198 5b 64 Poenenie i 
7 4 : OY AdGITION ........-..cececceceeeeeeee §185b (i) 184 

For margins of non spatial English-letter indicator in ........ ore 32 For carried number line ........ §185b (i) 184 
funn gi93 201 In superscripts and subscripts... 879d 91 For determinants and 

For margins of spatial itemized Mote abe matrices Sigsp(iv) a8 
nated §192 199 Limit”, upper or lower, For fractions ~$185b (iii) 186 

For margins of spatial itemized nacece symbols’ POP -...eeereeeneere entero §118 120 For multiplication $185b (i) 184 

7 ater el in table: form 198 201 Limit”, upper or lower, hori- For subtraction ....... 185b (i) 184 
Fonnteria an serene OB 308 zontal bar as modifier §118 120 For unified expressions 85b (iv) 186 

For spatial arrangements 185 184 Numeric subscripts we 120 With cancellation $185b(1) 184 
For transcriber’s notes ...... 3185 188 ah Stion Assocs 45 Infinity, spacing with .. 156 

Fraction indicators cscs XII 75 46 | Imches nn--eseerneeeneees 156 
Complex (opening and closing) ree 75 Spacing with 121 Index, numerals in . 7 

. General omission symbol - . 70 Identity, as comparisor sign ... 142 
Hypercomplex (opening and XI 15 ‘Adjacent to contraction or short- Indicators, special braille 

svrerroseessrantenennnasanscarcnnsaes Sé8a-b 78-79 FOPM WOK ..-ecenaeeececccnneeee--o- $558 (iti) 62 Alphabetic IV 21 

Mixed numbers, fractional In work arranged spatially Braille A 3 
part of (opening and for computation ......c-.secseceses 57 70 Cancellation 738 

closing) xu 16 Punctuation associated with ....§37 (vi) 43 Capitalization il 20 
sssenereceececeecesneesneeececeacenease 868 a5 Use of 857 70 Fractions. ...... 25 

Simple (opening and closing ........ XII TT Grouping, signs and symbols of ...XVIIT 122-128 Multinerione . xy 1B 

62a-b 16 76 List of aie XVIII 122-123 Numeric .... lt ” 

Fraction lines " : Brackets, boldf ace, 3 : 132 138 Radical —- 108 

Used with complex-fraction indi- Contractions adjacent to . ‘Sse 8 Beference, General 12 

cators (diagonal line or slash, Determinants and matrices, enlarged Superser 82 

Used with tactic ies Emp ty eat sencine : e rouping sig s6 26 Type-form .... 36 
mixed number (Diagonal line or and. symbols with grouping ees 128 Integral 
slash, horizontal) -............22-0+0 XII 15 English-letter indicator 34 Horizontal bar with . 156 

Used with hypercomplex-fraction Enlarged Modified .......... 156 

indicators (horizontal) ................ XII 75 Non-use of §127 127 Spacing with ” 166 
Used with simple-fraction indica- Use of ....... . 126-127 Interior shape-modification indica- 

tors (diagonal line or slash, Half-brackets ... 125 tor, numeric indicator with........§93 12 
peorizontal) aenteasacaeenceonerseeseeesectenaesees XII 75 Horizontal grouping signs .... 125 Intersection (cap) 
sed with spatial arrangemnt Linked expressions, As comparison sign 131 

(horizontal—varying in length) ._XII 76 TUNOVETS OF 2.0... cseeecereseereceeeseseeee| 124 As operation sign 181   
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Section Page 

Italic type 
Type-face indicator for ... . 
Use of in this Code .......... §2d 

. Itemized material, non-spatial......§191a-c 
Main divisions ...1.............--- 8191a (i- ii) 

Displayed expression, linked, 
special margin 

requirements .......... §191a (ili-iv) 
Instructions and blank line 

Vv 

  

   

    

   

      

_ with ... §191a(v) 
Subdivisions .... -§191¢ 

b(i-ii) 
§191b (iii) 

Instructions and blank line 
WIth oes cccecseeneeneenee tenses §191b (vi) 

Displayed expression, linked, 
special margin 

requirements ..........- §191v Gvev) 
Tabular form 2.00... eceseeneesees 

Blank line with 
Instructions with 
Spacing with 

Itemized material, runover of ins- 

            

  structions with §191a(v) 
§191b (vi) 

Itemized material, spatial. §192a-b 
    

  

   

Definition of ......... 
Main divisions, with .. 

Instructions and blan: 
with 

Subdivisions, with .. 
Instructions and blan: 

with 
Tabular form .. 

Blank line with .. 

$191 

          

    

  

Spacing with 20 

Keying technique 
Alphabetic key ..... 
Arrangement of keyed items. 8 
Numeric key o.00.....:.cececeecsseeeeees 3187b 
Trangeriber’ '3 grouping symbols 

  

With determinants and 
matrices ... 

Labeled statements, 
dicators with 

Letters, lowercase and upercase 
English-letter indicator with 
In diagrams 
In non-decimal base 

numerals .. 
In tables 
Type-form indicator with... 

  

   
  

        

   

  

Linked expressions ...............0--.e1ee 
Criteria for special margin re- 

quirements ... 
Definition of .. 
Definition of “ 
Definition of “link” in .... 
In non-spatial] itemized mat 

Main divisions, displayed, spec- 
jal margin require- 

  

   
MENS oon. eeeeeee eee §191a (iii-iv) 

Subdivisions, displayed, spec- 
ial margin 

requirements .............- $191 (iv-v) 
In text 

Displayed, special margin re- 
quirements .. 

Embedded . 
Margins for 

  
§191b(v) 

Rumovers Of ....0....-cecccssenessceeercstene §120a 

36 
1 

193-198 
193 

194 

194 
198 
195 
196 

196 

194 
196 

199-201 
193 
199 

199 
200 
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Literary termination symbol, with 

  

     

    

    

  

   

  

   

  

   

     
    
   

      

   

  

   

    

   

  

   

       

    
   

      

  
  

      

   

  

type forms 82¢ 3 

Logical product 39 
As comparison sign . 143 
As operation sign 131 

Logical sum 
As comparison sign 148 
As operation sign 133 

Long numerals 
Hyphen in 12 17 
Numeric indicator in 12 17 
Runover of 17 

Margins 
For displayed expressions 193 
For linked expressions ........ - 193 
For narrative portions of text ....§190 192 
For non-spatial itemized 
material 191 198 

For spatial ite 199 
For spatial and ia Spatial itemized 

materials arranged in 
tabular fOrM «2... sce secesscenseee §193 201 

Mathematical statements 
Type-form indicators with.............. §33b 40 

Membership, as a comparison sign....§142 142 

Minus or plus 129 
As operation sign ... 132 

Minus symbol 129 
As operation sign . 182 
In spatial arrangement . 162 
Numeric indicator with . 9 

9 
Minutes ooo eee eceeeeeececeeseeeeencanneneee 172 

Miscellaneous signs and symbols...XXII 152-158 
List of XXII 152-153 
Angstrom unit ~--§159 154 

160 154 
161 154 
162 154 
163 154 

Crossed d . 164 155 
Crossed h .... 164 155 
Crossed lambda . 164 155 
Crossed R . 164 155 
Degree ....... 3165 155 
Del (nabla) 3166 155 

As sign of omission 166 155 
Ditto mark .. 3167 155 

Dollar 154 
Empty set (null set, void set)....§168 155 
Factorial 0.0.0... cecseccesseeesengeeee 169 156 
In non-decimal base numerals . 17 
Infinity ..... 156 
Integral 156 

As modified expression 156 
Horizontal bar with . 156 
Modified ......... 156 
Spacing with . 156 

Null set (empty set, void 
set) ... 155 

Partial d 155 
Percent. ............. 154 
Pound (sterling) 154 
Prime oe 156 

Spacing with . 156 
Punctuation associated wi 45 
Quantifiers .. 157 
Since ............ 4 157 
Spacing with . 154-158 
Tally marks . 157-158 

Runovers of 157 
Therefore .......... 157 
Vertical bar, boldface 158 

Spacing with 000000... 168 
Void set (empty set, null set) 155 

Mixed numbers . qT 
Addition of . 166 
Alignment j in 

MENG one 166 
Multiplication of . 167 

  

  

Section Page 

Spatial arrangement for ............ §178f 

  

   

    

   

Model numbers. .........-2:cccscseecesessenenes 

Modification indicators 
By superposition 

Modified expressions 
Comparison sign ... 
Components of 
Five-step rule for transcrib- 

UTE csesceccesnereceeseecesneessessaesecsuneonnenene! §86a 
In superscripts and mbes eet 

Integral a8 -........ccsceecseessenseentenees §171 
Interior arranged horizontally ... “aie 
Interior shape arranged 
vertically §111¢ 

Multipurpose in i 
Plurals of ............-.-s00+ §92 
Punctuation associated 
Runovers Of .0........ececeeeeseceseceereeeenee § 
Single letter or numeral with 

horizontal bar ... 

Modifiers ................. 
List of those commonly used 
Are, as ..... 
Arrow, as . 
Arrow, contracted form . 
Bar, horizontal, as aes 
Bar, horizontal, over or under 

function (limit) 
Bar, horizontal, ove: 

integral sign .... 
Bar, horizontal, pa: 

Bar, horizontal, with sign 
parison 

Binomial coefficient 
Caret, as 
Contractions and short- 

words in 
Definition of . 
Direct superscripts and subscripts..§76 
Dot, as 99 
Dot, hollow, as .... 
Dot, recurring sequence 
Horizontal bar .... 
Interior .............. 
Of higher order 
Of second order .... 
Question mark, as 
Simultaneous . 
Tilde as .. 
With functi 

abbreviations ..., 

Multiplication 

  

  

   

   
   
   

  

    

        

   

   

  

      

       
and their 

  

Identifier with spatial arrange- ” 
ment for 

In spatial arrangement 
    

  

   

   

§186b (i) 
§17 

Of fractions 
Of mixed numbers . 4 
Of non-decimal base numerals 
Of polynomials ....... 
Separation line in . 
Spatial arrangements for . 

  

Multipurpose indicator ............---...-- XXIII 
Between letter and numeric indi- 

CATON ooeenee ees eceeececeeenerensneceneceeeeee 180e 
Between letter and numeric 

SYMDOL oe. ne veneceeeeeneeeeeneees §177 (ii) 
Between numeric subscript and 

base-line numeral .. .-§ 177 (iit) 
Use of 
With comparison symbols compound. 

  

  

ed horizontally 00... sccsscsescee § 
§177 (iv) 

With decimal point ............... 8177 (ii) 
§177(v) 

With modified expression ........ §177 (i) 

  

   

166 
167 
56 
97 
99 

   

   

  

159 
158-160 

143 
159 
158 
159 
158 

  

  

 



  

  

  

        

   

  

   

              

   

      

   

   

  

    

    

   
   

      

   

  

   

      

    

      

    

  

    

  

   

  

  

  

   
   

  

  

    
   

   

  

   

  

                  

    

  

  

  

     

          

   

        

   

  

   

  

  

    

        

    

  

  

  

  

      

      

    

252 GENERAL INDEX 

Section Page Section Page Section Page 

With modified expressions in super- Punctuation of ... 20 Represented by hyphen .. 857 70 

scripts and subscripts ................ §80b 93 Spacing with 20 Represented by question 1 70 

With operation symbol ........ §177 (viii) 160 Type-form indicators Spacing with .............. 73 

With operation symbols compounded WIE eee csesesesceseeceentneeeceencenenees §82a-c 37-38 133 

Horizontally  ......cscscecccesececsnsceeere 184 182 op 41 Spacing with shape symbols 

137 133 Type-forms Of ............-.-.-:sscsesseerecren 32b 38 representing 117 

With shape with interior modifiers With plural and possessive Operation signs and symbols. 128-184 

arranged horizontally .... §111b 116 endings .-§ 89 4a List of 128-180 

With shape symbol .§177 (viii) 160 Numeric indicator AI 7 Adjacent to contraction or 

With tilde compounded horizon- After an asterisk i i short-form WOTd ccs. §56a (viii) 63 

CALLY —-neseconeeccconeqecoenseregeentenenesee §177 (ix) 160 After crosshatch i 11 Alignment in spatial arrange- 

Negation of comparison signs . .§18 141 After general reference MENG oan eeeeecserseenecseesnenenensecensnncel bee 162 

Non-decimal base numerals He 17 indicator 89d 11 166 
Numeric indicator in 17 After a hypen .. 12 167 
Multiplication of . 168 16 171 
Representation of . 17 After interior shape- 178 
Spatial arrangemen’ 168 modification indicator - 12 In boldface type .. 41 

Transcriber’s note with 17 After left grouping symbo! 11 Multiplication dot .. 182 

Non-linked expressions After opening transcriber’s Multipurpose indicator . 

In text, embedded . 192 grouping symbol 89¢ 13 WIE oes centeeceesnsenneesennenseones §177 (viii) 160 

Runover of 16 After paragraph mark 89d 11 Punctuation associated with..§37 (xiii) 44 

Non-spatial itemized material After punctuation mark .89b 9 With determinants and 

Definition of .... §191a 193 After reference symbol 89d 11 matrices 3185b (iv) 186 

Margins for 198 After section mark . 89d 11 With spatial 185b (iii) 186 

Margins for displayed expressions After a space i 9 With unified expressio 185b (iv) 186 

sasanataqusceneensossngesororectenenegees §191a (iil) 194 After transition from non-regular Ordinal endings -.... G14 18 

Marfgina for displayed expressions to regular type within the same Contractions in ... 67 

in subdivisions .................... 8191b (iv) 196 numeral wen 12 English-letter indicator wi 386 

Margins for instructions apply- At beginning of braille line.. 9a 9 Punctuation associated with....§ 7 (ix) 48 

ING tO n-ne nneneeeeoneeeeoecneenneeeee §191a(v) 194 Comma as .........--.- 8b 8 Orientation to the Nemeth Code. 1-2 

Margins for linked Decimal point as . 8c 8 Description of ...... 1 

expressions weneveseaceassnneeeetonted §191a (iv) 194 As part of an “enclosed list”. lla 14 Interpretation of . 2 

Margins for linked expressions Genera] .............-- lle 16 Italic type, use of in Code. 1 
in subdivisions —........-....-04 §191b(v) 196 In long numerals . §12 17 Organization of .......... 1 

Margins for main divisions In partitioned numerals ple 15 Sign, definition of 1 

only coseetasecqnegecneeonseoes §191a (i) 193 In spatial arrangements. b 15 Symbol, definition of ... 1 

Margins for main divisions and Non-use of 14-16 Texts, definition of 

Subdivisions .... 91b(i) 195 9-14 Non-technical 2 

sole 198 Partially technical 2 

Margins for subdivisions ....§191b (ii) 195 equations .. 15 Technical 2 
Paragraphing in. .................... §191a (ii) 194 With determin: Paragraph mark, as operation . 
Paragraphing in matrices 11 i -§180 181 

subdivisions ..........---..-se0- §191b (iii) 196 With division 170 . 102 
Non-technical text, definition of ........ §4a, 2 With hyphen ... 16 Partial derivative, 
Non-Use of With minus sym 9 spacing with 155 

English-letter indicator with il Partially technica) tex! 
abbreviations ....... seconeeecsnrenemeseseecee §51c 58 With numerals in diagrams ............ §16 18 definition Of 2... c-sscseccesssesesersene §4b 2 

Null set (empty set, void set), With numerals in table entries....§17 18 Partitioned numerals, numeric 

Spacing With ......-----.cceceer eo §168 “155 With numerals partitioned into indicator in .. .-§11e 15 

Number sign, as operation sign........ §130 181 BELMONTE 0... cee eeeeeecsrseeeensecer eee ecen §11c¢ 15 Percent ...........:. 154 

Numerals With problems aligned for Plural and possessive endings 8 18 

Comma, interior to .....0.c.:.cccccccessscsee §8b 9 COMPULALION 2... ececsceeeeeeeecesnenenees §11b 15 English-letter indicator with.......$28b 86 

English Braille numerals With transcriber’s grouping In superscripts and subscripts... 738 89 

use of . Tb 7 symbols $98 18 94 

In diagram: 17 18 With type-form indicators . ae 12 Punctuation associated with... sorta) 43 

Numeric i 17 18 14 With numerals 0.0... cececsseeereeerer 18 

In indices ............... Th 7 oo. 39 . . 47 
In table entries .... - 18 Numeric signs and symbols ... 7-20 Plus, in spatial arrangement........ g1786b 162 

17 List of q Plus followed by minus, 

17 Numeric subscripts, multipurpose BS OPErAtioN SQN... $184 182 

17 indicator with §177 (iii) 159 Plus or minus, as operation . 

17 Numeric symbois BIQTL 02. .eeaeesseectesenseenscreneenensneneasenes §134 182 

Non-decimal base numerals . 1 17 Adjacent to contraction or short- Polynomials 

Letter im oon eeseeccceecceesenetecneeee §13a,b 17 form word .-§55a (ii) 62 Alignment in spatial arrange- 
Miscellaneous signs and symbols Alignment in spatial TNONES oon. eeeccceereecenerssessnrcensnnnnenaney 178g 166 

in 17 ATTANZEMENE 20.00... ceeneeeeeeeenee piss 162 179d 167 

Numeric indicator in “819d 17 179a 166 wae 180¢ 170 
Representation of ... 318 17 180a 170 Division of 180c 170 

Transcriber’s note in 13 17 182a 178 Multiplication of .. 179d 167 

On contents page .. 7 In superscripts and subscripts........ §79b 90 Spatial arrangemen secsecesereene Gh 18Q 166 

On title page a 7 Multipurpose indicator with... se 158 179d 167 

Ordinal endings of (see §55d) 174 . 170 
Partitioned numerals, numeric Punctuation associated with...... nd aD 43 Subtraction of 166 

indicator in .......... S811 15 388 (ii) 45 Pound (sterling), spacing with....... 154 

Roman numerals o18 18 Spacing with 841 49 Pound (weight), sign as operation 

As “single letter: 8b 19 Omission symbol, general ... 70 BIBT eennneseneceenesesccennnnnectececeneneenecenens §180 181 

Capitalization indica 18 Omissi x 10 Primes | . 

21 In work arranged spatially for In adition to superscript and 

Capitalized 0... ...scssccesssesceecceees 18 computation... 858 71 subscript 96 

English-letter indicator Represented by b 70 Spacing with 8 156 
with 18 Represented by dash 10 Proofs for geometry (see Formal Proofs) 

Lower-case .. 19 Represented by del 155 Proportion  -_..........s:c..sceecsseesoteeonee §151 (x) 144 
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Section 

Punctuation 
Comma at base-line level follow- 

  

   

ing subscripts and subscripts....§79b 
Comma in superscripts and 

SUDSCTIPts «2... ceceoreeereeee eee eeeee §78 
79b 

Followed by numeric indicator........ §9b 
Following abbreviations ................ §51a 
Following superscripts or 

BUDSCTIPES ....-.---.-eeeseececeeecteseseeecsnees §79b 
Modes of, mathematical and 

literary vesessassnteceessceneneqeneneevscrssanorsee? us 
Of abbreviations 852 
Of Roman numeral §18d 
With contractions .... 
With determinants an 

matrices 
With reference signs 

        

  

and SyMbolS .......-....--sesesseserseenseres §48a 
With spatial fractions . 185b (iii) 
With unified expressions......§185b (iv) 

Punctuation Indicator ....0... 0 VI 
Between comma and punctuation 

TMALK coc sccccaccscescssncencenceeceeesere! $37 (xvii) 
Between comparison symbol a 

punctuation mark ................ 497 (xiii) 
Between dash and punctuation 
MATK oo eeesecssseecconsereerseetsacercssen §37 (iv) 

§38 (iii) 
Between ellipsis and punctuation 
mark... $37 (xvii) 

§38 (iii) 
Between English Braille numeric 

symbol! and punctuation 
MACK ee eee eeeeeeeeeeesnenaeerenes §38 (ii) 

Between function name and 
punctuation mark ................ §37 (xv) 

§38(v) 
Between general omission symbol 

and punctuation mark ........ §37 (vi) 
Between grouping symbol and 

punctuation mark ................ §37 (xiv) 
Between hyphen and punctuation 
MAK on eeeeececeeeseereetateceeses §37 (xvii) 

Between miscellaneous symbols 
and punctuation mark ........ $37 (xvi) 

Between modified expression and 
punctuation mark §37 (xi) 

Between non-numeric subscripts 
or superscripts and punctuation 
MATK oo eesseneesenceeetecceneasnsneesesees $37 (x) 

Between nu ymbol and punctuation 
mark ........ ...§87 (ii)    

  

    Between oper: 
punctuation mark $37 (xiii) 

Between an ordinal ending and 
punctuation mark .........0...... §37 (ix) 

Between plural or possessive 
endings and punctuation 

MALK ace ececee esse seececeeeeseeuenneeegenseneed §37 (ix) 
Between radical symbol and 

punctuation mark ............... §37 (xii) 
Between reference symbol and 

punctuation mark ou... §87 (v) 
Between Roman numeral and 

punctuation mark .............. §37 (iii) 
Between a sequence of letters and 

punctuation mark ............-- §87 (viii) 
Between a “single letter” and 

punctuation mark ................ §37 (vii) 
Between a space and punctuation 

        

ATK oecccecscecceceseetsecscneseoceceroneneee §38 (i) 
Between symbol of shape and 

punctuation mark .-§37 (xiii) 
Between word or abbre 

and punctuation mark $38 (iv) 
Non-use of ............-. $38 
Preceding comma 
Preceding dash ... 
Preciding ellipsis 
Preceding hyphen 
Use of 

  

  

Page 

45 

45 
46 

48 

44 

45 

45 

44 

44 

43 

44 

43 

  

Section Page 

With punctuation mark at begin- 
ning of braille line .............-.. §38 (i) 

With sequence of punctuation 
MALKS ooo cece cece ceeeeeneeeneeee §38 (vii) 

Punctuation marks 
List Of oo. eeceseecesatennensacenenteenersscnes VI 
Punctuation indicator with 

sequence of 
Punctuation signs and symbois.. 

List of 
Quantifiers, spacing with .... 
Question mark 

As modifier 
As sign of omission . 

Radical Indicators .. 
List of .... 

Radicals ... 

  

Simple 
Square root .. 

Ratio 

Reference Indicator General 
Followed by numeral 
Use of 

Reference signs and symbols 
List of 
Numeric indicator wi 
Punctuation associated 

  

  

Representation of 
Spacing with 

Relation, as comparison sign... 

Roman numerals 
Capitalization indicator with........§ 22b 
English-letter indicator with........ 24b 

  

  
Punctuation associated 

    

WITH occ eee eeseesceecsceeneeenererseeee 887 (iii) 
(See also Numerals) 

RUMOVErS ooo. eecececceeccceesenesseseecececenseens §195 
In determinants and 

matrices 
In “enclosed list” ... 18 

In formal proofs ..........-....- gio4a (ia) 

In text material 
In transcriber’s notes .. 
Of abbreviation and its pre- 

ceding or following numeral 
or letter... 

Of displayed expres 
Of footnotes 
Of fractions .... 

   

   
Of hypercomplex fractions............ §68a 
Of hyphenated expression 
Of instructions with itemized 

material 

Of linked expression ................... §138b 
   

    

   

   

      

   

Of long numerals 
Of modified expression ... 

Of non-linked expression . 
Of tally marks ... 
Of text   

.§19 
gigs) 

ed grouping 

  

symbol with ... ---8184b 
With compounded 

SYMDOINS __.....----ceeecenessceceesecererceeeeeees §134 

    

         

   

  

   
    

   

   

206-207 

14 
206 
204 
204 
206 
188 

(See also Displayed expressions, Embedded 
expressions, Linked expressions, Non- 
linked expressions, Itemized materials)   

Section Page 

Sanserif type, type-face indicator 

  

Script type, 
indicator for .. 

Seconds ............... 
Serial numbers .... 
Separation line 

Tr addition 0... ..-s-s---e--eseeceeeteenceene ; 

In - division 
In multiplication .. 
In spatial arrangement... 

  
In square root .... 
In subtraction .. 
In synthetic division . 

Shapes .... 
List of i 
Basic, definition of . 
Basic, representation « 
Contractions in shape 

  

  

modification 
Drawn-in by transcriber 113 
English-letter indicator wi 27b 
Filled-in and shaded ................ -§108 
In superscripts and subscripts ....§79d 
Modified by superposition. ............ 3112 
Multipurpose indicator 

With, nee eeeeceteeeeeeeeeneeereeenaeee §177 (viii) 
Omissions, represented by 

symbols of shape .... 
Other than basic’ 
Other than basic, transcriber’s 

note required with 
Plurals of wa 
Polygons, irregular, transcriber’ 8 

note required with a 
Polygons, regular ... 
Punctuation associate 

with 
Spacing with . 
Spacing with shape symbols 

representing comparison signs 
and symbols 

Spacing with shape symbols 
representing operation signs and 

_§115b 
"8107 

  

  

   

     

  

SYMONS  ......-.eevecereeccserecevereerseceenen §115¢ 
With interior modifications, 

List Of oo... esses escneecceeccnsereranesnereees XVI 
§111 

With interior modifiers arranged 
horizontally .........----.ecsccecaseseeness §111b 

With interior modifiers arranged 
vertically a 
With interior “s” .. 
With structural modifications 

List Of oo... cece ceeneeceecencesssenenneee XVI 
§110 

With structural modification 
(not listed), transcriber’s 

note required .. 

“Short-form combinations 
Definition of 
English-letter indicator with. 

  

Sign, ink-print, definition of - 
Simultaneous modifiers ...... 
Since symbol, spacing with... 
“Single letters” 

Definition Of 0.0.0... cccceccesseseeeeneee §25a 
English-letter indicator with ........ »§26b 

27a-b 
27d-£ 
§27 

Punctuation associated with....§37 (vii) 
Slash, as operation sign . 81 

Space, punctuation followin 

  

   
   

      

   

  

   
   

    
   

   

  

    

      

     

   

  

   

110-118 

44 
117-118 

118 

118 

112-113 
115 

116 

116 
116 

118-114 
115 

 



  

  

  

      

     

  

   
   

  

   

    

   
   

   

  

   

   

                        

   

      

   

  

   
   

  

  

  

  

  

  

  

   

      

     

    

     
   

  

     

            

    
  

      

   

  

   

   

    

  

      

  

    

     

    

  

  

  

    

254 GENERAL INDEX 

Section Page Section Page Section Page 

Spacing With unified expressions ... 183 For polynominals -............:-..:0-+ §178¢ 166 

Between Hyphen and adjacent With vertical bar, boldface. 158 167 

845 Bi With vertical line in division........§180f 175 170 
For square root ... 7 

94 Spatial arrangements For subtraction ... a 

To achieve alignment within List of format symbols ... oe 184 

enlarged grouping symbols ....§128a 127 Alignment of abreviations in....§178a 162 For synthetic division 178 

To partition a numeral 19 20 Alignment of base-line indicator For unified expressions 186 

With abbreviations 138 - 166 Format for 184 
167 Identified by number or letter....§185b 184 

with angstrom unit ... 154 171 In itemized material in tabular 

ith at symbol ........... form 201 

With braille indicators 7 162 202 

With caret .. 154 Alnnment of fractions in . 162 In itemized material with main 

With cent ...... 154 165 divisions 92a 199 

With check mark . 163 154 Alignment of mixed numbers in..§178f 166 In itemized material with 

With colon .§40 48 Alignment of numeric symbols subdivisions 200 

With comma as numeric IML oe eseeceeeseeaceveeenenennneseeenenneneerseesnee 1788 162 Minus in 162 

yymbol ~~ 49 179a 166 Multiplicati bol i 179b 16 

With comparison symbols. ............§151 143 180a 170 Ultiplication SYMON IN... § 6 
: . 181 177 

§138a (i) 133 182a 178 N ic indicator i ib 15 

With crossed d ..... $16: 155 Alignment of operation UMEFIE INGICALOT UL -----eereernsenreone 

With crossed h .. 155 symbols in ......... esustenseecseaesenecoaeers 1788 162 Placement of a 188 

With crossed la 155 178g 166 Placement of identifier in .. 185b 184 

with crossed R 155 179d 167 tn cancelled subtraction eae 184-185 

ith dash .........-» ec 1 ‘or carried numbers ........ 1 i) 184-185 

133 182a 178 In determinants and 

Wi th degree Pree iy 156 Alignment of polynomials in .... 1788 166 matrices mea 186 

ith del (nabla 179 In division 185b (ii) 186 

With determinants ani 180c 170 In fractions . .-§185b (iii) 186 

winatrices 7 $183 ie Alignment of subscripts in ...... 179e 168 In unified expressions ....§185b(iv) 186 

ith ditto mark - Alignment of subscript i i 

With division remainder .. 80e 174 fmdicators iM .........ceeecseeeeeeee 31 79¢ 168 Placement of side by side problems 187 
ith dollar ig0e 17, | gi meet scceeternceres seseersenenecs 

With ellipsis ... & 51 Alignment of superscripts in ....§178¢ 166 Placement of, with identifier ....§185b 184 

: 188a (iii 133 179d 167 Placement of, with page 

§ aie. 182 ie 171 numbers §185a 184 C §180c 172 f= UME TS eseeseeeteereertteneee 

With empty set (null set, void 68 468 Alignment of superscript 78, 166 PYUG IN ooo sceeeeeeeesneenecenceseeeseerencee §178a-b 162 

UNGiCALONS IN... ee seeeeeeeeeeeeeeee 178g di followi - 

with factorial 156 179d 167 Pee ERS ne eee nn 185a «184 
With fractions ... 180 Blank cells in 184 Separation line in 162 

With function names or their Blank line with 185a, 184 ep . 166 

abbreviations ...........-..----csecsereee 119 121 Caret in ........ 180d 172 170 

. 133 Comma in .... 162 177 

with hyphen we 51 169 178 

ith infinity ... 156 180d 172 : . 

With integral sign.. 156 Decimal point in. eccccsercneeeneed 178a «162 Spacing with 5 EES 
With long dash ae 49 iret 168 Square root 

ith itemized material in 180: 

tabular form occ ces ecco 201 §181 «477 Identifier with spatial cree fI8Sb (388 
202 Division symbol in ... §180b 170 s tion Hine j ore 177 

With miscellaneous 154-158 Dollar symbol in ....... 162 Spacing with m-. 477 
symbols . 169 | Spacing with ............ 

With numerais 9 2 ti 172 |  Gbtnination ndieator with m 
ith omissions .. 7 Ellipsis in 182 

133 Following running head 184 spatial arrangement ...........---0-+ §181 177 

‘With operation symbols. 1388 For addition 162 Subscripts 

With partial derivative 155 184 Numeric oon. cecesecccesecesseeseneatnesenceee §8la 95 

With percent ccc 164 For addition, with carried Numeric, multipurpose indicator 9 

With pound (sterling). 184 numbers §185b (i) 184 ( ith §177 (iii) 16 
ith prime ........ 156 ‘i e 0, 

With quantifiers 157 For cancellation ... sissy a Subscripts) 

With reference signs and 5 For continued fractions ................ 86 80 Subscript indicator, alignment in 1 168 

woe 18 3:54 For determinants and spatia arrangement .........------+0 §179e 

With shape s ymbo matrices 186 Subtraction ith Nation i 

comparison signs 118 For division .... §1 170 spatial arrangement for ...§185b(i) 184 
With shape symbols representing . §185b (ii) 186 Identifier with spatial arrange- 

OMISSION 2... eessssaceracacesaceserenessees 117 For fractions sess §70a-b 80 ment for 185b D Ai) 184 

With shape symbols, §178e 165 Of fractions .. : 165 

representing operation signs........§115s 115 §179d 167 Of polynomials . 166 

With since symbol ............. - 157 Hep G8 780 Separation line i 168 

With spatial arrangement 188 For fractions with cancellation ...... 860 98 Spatial arrangement iba 

With square root am 177 For hypercomplex Superscripts 

With symbols of grouping “$128 127-128 fractions §68a 78 Alignment in spatial 
With symbols of shape... §115a-d For mixed numbers .. 166 AYTANBEMEN ona. ccsscceeceeceeree ened 166 

With synthetic division.. -.-§182a 178 167 167 
With tally marks .......... §188a (v) 138 For multiplication 166 171 

With therefore symbol... 817 157 184 Denoting a footnote 52 

With transcriber’ 8 enlarged For non-decimal base Plurals and possessives of . AT 

grouping symbol §184b 184 NUMETAl]S ..W...-.--eeeeeeeceeteeecereeseee §179e 168 97 
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Section Page Section Page . Section Page 

Superscript indicator Tables Effectiveness 
Alignment in spatial English-letter indicator with of 39 

AYTANGEMENE «0... eeeeeeceeeeceenees 178g 166 letters in 30 36 With numerals ... 39 

179d 167 Letters in . 36 Literary termination symbol with..§32c¢ 388 

§180¢ 171 Numerals i 18 32d 39 

Not used with reference Tabular materi: 1 201 Non-use of oe §84a-b 41 

symbols 52 Margins for non-sp Numeric indicator with ...§9e 12 

Superscripts and subscripts. 82-97 Htemized oo... eee eeceeeene nents §193a-b 201-203 §lla 14 

Comma in 88 Margins for spatial Use Of oicccecceesccecccccceeesenssansesscecesees §32-33 87-41 
90 itemized oo. ecececsscseesseeceveees $193a-b 201-203 With alp! i 37 

Consecutive .... 93 Tally marks With compound expressions 37,38 

Dash in . 91 Multipurpose indicator with... ‘$177 (vi) 159 With hyphenated 38 

Direct 86 Runover of ..... $17 157 With labeled 89 

Ellipsis in .... 91 Spacing with . . 138 With letters 37 

Folowed by comma at base-line 157 39 

Vevel o.ecescccceseecesereeecsesesessecennennenes §79b 90 Technical text With mathematical 40 

Followed by comparison Definition of 2 With numerals 87-38 

symbol S79f 91 Use of 41-cell line in . -- 2 4 
92 Termination indicator, with spatial With numeric indicator . 38-39 

Followed by punctuation square root arrangement ................ §181 177 With phrases . 40 

indicator ............ §79b 90 Termination symbol, literary With words 39 

Function names in §79d 91 With type-form indicators ........ §82c,d 38-39 With words in formal 

Heirarchy of §72 83 Therefore symbol, spacing with. 167 PTOOES oon... erence eeeteensanenenene! iii 204 

Left ones 85 Tilde Type forms 86 

Modified expressions in .. 93 As comparison sign ... § 143 Provision for fivetypes. SS 
108 As modifier ................- 107 Boldface 831 37 

Modifiers, 88 ........-..--cesesssscenseerseeensene §76 86 Multipurpose indicator WO Po eeneresneeieenneeeeeen § 35a-b 41 

Nature of and how to express........971 82 Title page, numerals on 7 Comparison sign in §35a 41 

Non-simultaneous ....... 96 Transcriber’s enlarged grouping Operation sign in .............! §35a-b 41 

Numeric subscripts - 86 symbol Vector in - §35a 41 
Numeric symbol in ... 4 90 Spacing with ... - 184 Italie ~ "891 37 

Plural or possessive endings in....§79a 89 Use of .........-. 184 Regular. ... 7881 87 
P ddition to seas 36 r With runovers .. sig 184 Sanserif S81 87 

rimes, in addition to ..........-.-ssec ranscriber’s grouping symbols igh- + indi § 

Punctuation associated with 44 Numeric indicator with .... 89g 13 Literary termination with... $268 29 

Shape symbol in . 91 Use of sone 126 symbol with .. §82e,d 38-39 

Simultaneous a 96 188 Of numerals " 3 38 

Transcriber’s note required with With Keying technique ... ae 189 ™ 

isolated expressions ... al 82 Transcriber’s notes sane 188 Unified expressions 
Without an indicator . 82 Required with: Alignment ino... sssssesenccsenes 1848 183 

Words, phrases, or Capitalized letters in non- Comparison symbols with....§185b (iv) 186 

abbreviations in 90 decimal base numerals. 17 Enlarged grouping symbols with..§126 126 
96 Continental comma ...... " Identifier with ......... sversnseneeneee 185b (iv) 186 

Superscript and subscript level Continental decimal poin 7 Operation symbol with ...... 186 
indicators: Formal proofs by step num! Punctuation symbol. with 186 

List Of oe csesecccssesesseseseseeeseveessecee XII 82 and columnized 205 Spacing With ccc § 183 

Base-line. Greek alternative forms ........... 26 Spatial arrangement for 186 
Before right grouping Isolated expression at super- Union, as comparison si 

symbol ... -881b-¢ 95 script or subscript level ........ 871 82 ae P gn M 143 

Non-use of .- 95 Keying technique ..............-+ §187¢ 189 VBTIALION —eenceeceencesseeeseeeererensenenes 144 

: Use of . 89 Polygons, irregular Vertical bar 

: With non-simultaneous super- Shapes other than basic ............ $107 114 As comparison sign 1438 

; scripts and subscripts ........ §82b 96 Shapes with structural modifi- Boldface, spacing with . 176 158 

: Change of level, circumstances cation (not listed) ............. §110 114 In boldface type ......... 176 158 

} determining 20... §79a-h —- 89-92 Transcriber-devised reference Multipurpose indicator with..§177 (vii) 459 
: Comma, contracted form 878 88 SYMDOLS oesesesecsceseseececsseceeseeeeeeeeees §46 52 “ 

Definition of ....... 878 83 Transposition of Vertical line , . 

Effectiveness of . 83-85 fdentifiers ...........ccesecoceeesssees 191 In division, spacing with.............. §180f 175 
89-92 Vectors modified by arrows...... 41 §182b 178 

Non-use of “ 95-96 Rumovers in... ese esseeesceeteeeereeeeeee 188 Void set (empty set, null set) 

Orientation by 874 88-86 Type-form, alphabetic, and capi- Spacing With .W.......-..sesseseseees $168 155 
‘ermination o a= talization indicators, 

Use of .. 80 98-95 combinations of .... 208 Whole ord, , punctuation associated 

Symbol, braille, §2c 1 Type-form indicators _. 36 WAH ie ceec cece ce ececeaaeecaaccnnoseeeneees §38 (iv) 44 

Synthetic division Lists of : Words 
Identifier with 186 For letters, numerals, and compound In superscripts and 

Separation line in . 182b 178 expressions VW 386 SUDSCTIPtS Wn... -nececceeneeceseeneeeeeeeee 379¢ 90 
Spacing with ............... 178 For words, phrases, and ma 80c 94 
Spatial arrangement for 178 matical statements ...0...-ccs-ces-- 36 With type-form indicators .......... 38a 39   

 


