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FOREWORD TO 1972 REVISION

LS

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
technical 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 recogmition 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

§1. Description:

a. This Braille Code for Mathematics and Science Notation has been prepared to provide a system of symbols which will allow
technical 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 bratlle 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 errow, vertical bar, and diagonal line. Still others
have names in accordance with the way in which they are read aloud, such as ¢s 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.”

c. 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 recall 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 a1:>ply 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 ori ¢. 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,

inted _d- 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.
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e. Although 41 cells may be used in transeribing technical works, examples in this text have been shortened to conform-to the
space available on the ink-print lines.

§3. Interpretation: It is important that this presentation be accented 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 thiz 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 schoo! 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
distinet 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 distinet 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.

¢ 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 franscriber 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
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Fraction Indicators
Simple
Opening %e
-e
Closing ‘e
0
Complex
Opening %
‘e @
Closing e
¢ 00
Hypercomplex
Opening L%
® 0 @
Closing lle
[ ® 00
Fractional Part of a Mixed Number
Opening R
‘9 @
9 00
! Genera! Reference Indicator * 9%
X J
: Level Indicators
|
Base Line .
Superscript e
Superscript with Superscript 2 -
Superscript with Subseript 0 e
PRy
Superscript with Superscript with Superscript s :9:8
Superscript with Superscript with Subscript 208 e
e e o @
Superscript with Subscript with Superseript - ROUNS ]
" @ e
Superscript with Subseript with Subscript S e le
e @ @
Subscript ‘e
.e
Subscript with Superscript .




Rule I 5
Subscript with Subscript ‘ s :
Subscript with Superscript with Superscript ‘e .8 '3
.0 .
Subscript with Superscript with Subscript ‘e .8 e
@ - @
Subseript with Subscript with Superscript . .o .9
® -
Subscript with Subscript with Subscript o .o .o
® -0 [ ]
Modification Indicators
Multipurpose ‘e
Directly Over
First order -
X J
Second order -8
‘@ @
Directly Under
First order ’ bd
-0
Second order o0 00
o -0
Superposition ¢
Termination :E
Multipurpose Indicator ‘e
Numeric Indicator s
o0
Punctuation Indicator .
.o
Radical Indicators
Index-of-Radical s
.o
Order-of-Radical
First inner radical 4
‘o
Second inner radical A4
* @
Third inner radical A e <
* -0 [ ] \\\
Termination 4
.o
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Shape Indicators
Shape e
]
Structural Shape-Modification e
Y
Interior Shape-Modification 3 8
9 @
Filled-In Shape '
.9
Shaded Shape -e
-e
Termination -
X J
Termination Indicator -
.9

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

Boldface Type e

.o
Halic Type e

.o
Sanserif Type e @

9 -0

Script Type :e )

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

Opening Boldface Type il
o @ X J
Opening Italic Type e
® & -0
Closing Boldface Type 4 o
iy ] e O
Closing Italic Type ¢
9 00

§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 ag 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
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of English Braille. In both systems, the braille indicators or the signs of composition correspond to no gign 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 o : n .. . oo oo .- .

Comma (mathematical)

American , .
.o
N,
Continental . . N
Y
Decimal Point
American . i
‘e
Continental , e
-9

§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.

§8. 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
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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 e el il ee 86 e.
°® - % -+ 60 9O

(American usage of comma)

(2) 1378 2 6. I o0 00 o
o® - 0 -+ 08 0O

(Continental usage of comma)

(8) 376 s 60 . oo oo
e - 0 00 @

(American usage of decimal)

(4) 3,76 ‘e 00 - o0 es
o0 - -9 00 O

(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 e o

[ ]

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

(2) 100, 200, 300 S el e le il S el le le ‘e o6 o -e

oS - o9 60 - *® ©- 60 606 -0 e - 00 00
(the commas are punctuation marks, not numeric symbols)

v

¢. The decimal point, American or Continental, should be regarded as a numeric symbol only when it is associated with a nu-
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.

SR XL

(the decimal point is a numeric symbol)
@ 314 IR
88 +: @ o+ @
(the decimal point is a numeric symbol)
(8) .2a;a8, - SA-AP S SEPS SEPSE S
TERI I X e e @ o e
(the decimal point is a2 numeric symbol)
(4) 818085 . ce B v @ s @

@ @ s @ . O®
@ v+ et s s @ e e

(the decimal point is not a numeric symbol)

6) 14+2=— IR IR R L SR ST IS
o0 @ - 99 -0 O 9 @- ‘@ ++ 00 00 00 0O

(the first two decimal points are numeric symbols)
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§9. 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.

@ 27 S el o0
0 o- o0
(2) There were 7 balls. e o e 'S .o -SRI S-S S
X IR ) o 0 oo ch e @ @ O @
B 1+x+y=0 e 20 e S e
o0 - 90 0060 00 o0 ‘9 o e oo
i (1 plus x plus y equals 0)
@ y=z2sinx % 0 SNttt %
[ 1] ‘0 @ o0 6 ¢ c @ o0
(y equals 2 sine x)
(5) sinl o &% %3 e el
e . @ [
(6) sin% 2x o o7 %% % e e el
®@: +° @« o+ @ e & oo
(sine squared of 2x)
(7) 0383 ...38... S e 'Y oo o0 oo LLoul -
0 % S . . - - @ O e - . ® [ ] [ ]
(8) logyo 2 e % et el e -
o & - .. o8 o0 o
(logarithm to the base 10 of 2)
® 41 e, . e
-9 @ [ 1 ] ;
(angle 1) ,/"l
(10) (x=0) % e e le o8
o o0 e @ o o0 o0

(x equals 0 enclosed in parentheses) .

11y 11 -

(a simple fraction)
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(12) 1+ 38 e % e
445 e - o0 - .
3 + 4 ®® -« i i v @
«® 00 00 00 00 O
5 + 6 @ s+ se s s 0@
@ o (]
0 00 -+ @
*® -0 o0 -0
e @@ s ss s s se se se @
+ + O 00 00 00 00 006 08 - -0
@ @ s+ sr e vr e s ® o0
® s @ o
+® 80 - 00
e - o0 -0
[T} .. .o . . @
‘o 00 0 60 00 -
‘@ e s se e @@
‘@ - ® .-
ot %o o0 o7
(a complex fraction)
(13)

(14)

(15)

d d
(1——x):i?t (2x) —2x E(I—X)
(1—x)2

1+ (lf)—(x)2

@ - <. 9@
o 7 oo oo
(a hypercomplex fraction)

—1 e el

0 o0 - -
{minus 1)
_.3 .. Y ) .? “

oo o0 0
(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) “8 dogs”

(2) Probability——0 T8 e % s et et e
9 0 - O .. <. @ -0 00 00 00 00 o0
3) “5 o, '8 %,
oe 00 -0 ¢
4) “—4 o, .. % e
o0 98 00 O

¢. 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.
Q) 1 2 1l %e (8 el S e 1l e
-® -0 00 - - e o ® @
—3 —4
@ v @ e Y I T
. 09 - @ 09 < 8 0@ . 08
9 0 060 00 - - o0 60 -0 ‘o -0
(2) ll &I 1% 9 e. - 1l e
4 ‘e -0 00 - - e - - X R
e @ o0 - . ®-
N 1 o o8 0o [ ] (1 ]
B ® .- .- ® -®
®- Y 'y
[ 1] X 2N X 0
e -0 o0 . ® -0
® v @
[ 1 ] - 00
L] [ ] 9 @
[ ] ey ] 9 ®-
[ 1] N ] K 2N - 00
[ ] [ ] eoe (1) ® -0
v @ 9@ s s @ ®® -+ v @ o @~
- 990 & 006 00 O r® o0 &0 0 - ®®
® r® '® - - OO0 ‘@ re . 90 ® @
L 34 X ] ® - v @
- .o ® o oo .l
® -0 0 o oe -0 9 @

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 o 00 7 1l 0% I8 e
o0 -« . ® o 00 -0

(8 section mark 4)

(2) 3#4 S ee T 88 ee
e .- -0 00 00 -0

(8 crosshatch 4)
(3) 324 e ee T 1318 e
*® -+ - o9 90 &

(3 asterisk 4)
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(4) See page 15" e % % e e el o ?ee e el le e
I TR @ e ea e o8 . -@ sl a9 B8 v @ @

(1 follows the general reference indicator; the 1 is raised in ink print)
®) 13 ‘s 88 i3 e
o - ® -

(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 s e e
e o8 ..

(italicized 38)
2 o0 eI e
@ 08 o0

(boldface zero)

@8 s - P
‘9 00 0 .

(italicized three tenths)

@ P e el
(seript 2) N *
B) 456 33 is 00 3l s

(the first two digits in boldface type, the last two in regular type)

® ® e

(5 enclosed within a circle)

(n [E 8% oo (2%% 2, 0

(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 oo - ee el leer "% 2000 Tee? 3% WM 4%
o8 - 00 ©:- @¢:- a0 o0 .. - 8 @+ @ «s B B B O .« e® v
(2 hydrogen-3 et %l el el il i3
. 9® - @+ B - -8 0O 00 - .
(8) DC-7 DI I ee
‘e @ -+ - DO 00 0O
(4) B-49 bomber . % e e o % s S
L L ] oe oo ® o L L R ]
() U-238 e 11 %Il IS el ee e
c® ‘0 00 00 00 0 - oe
(6) (287?7-212 B.C) %0 0. 0. 00 -0 0. .. :: e o- o : ee .. bt oo o:
e ©: 60 00 9 09 09 00 o L] L] ML Y J e oo




Rule II—§9g-§10 13

g. The numeric indicator must be used after the opening transcriber’s grouping symbol.

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

L e 0 - - L J R J L J . [ ] (4 [ ] [ A N e o0
-0 ‘o @ (4 -9 o . - [ N 3 ® o - 0 o - [ ]
® o L 1] - @ L] L 1) o © L BN ] 0 o L o0 - e -0 [ ]
(1) - [ 4 L] L 4 - @ L ] 0 00 o o6 <@ .-
[ 4 (3] e o0 L] ® [ .. L [ 4 e o0
[ ] - @ [ ] L ] [ ] (1) e o ° [ ] ® & -0

§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.

1y 1,4, —1,—i e el Il ‘e oF o e el et
*® - @ o - @ e o8 .- -0 e . -

(not an “enclosed list” according to i)

(2) (a,b] %% S .0
o9 - -@ TR 1)

(an “enclosed list” ; meets all requirements)

3 Gi+x1+xH)

o 0O -+ @ - @ - e® -- - -- -‘® -© @9 - - *® ¢+ ® -+ @ '® 00 ‘@ -+ - @
e® - 0 -- o0 -® - I TR LR B e -9 0@ - o® - ce e < .9 0
o® ‘@ -:. O - e -0 ‘@8 - @ 6 00 00 90 -0 ® - @&- ‘G 00 006 00 -- O -- 9O
(an “enclosed list” ; meets all requirements)
(4) (1,2 and 3) % o ! - o e es oo
o -- -0 o @ L ] o0 [ ]
(not an “enclosed list” according to ii)
B Gftkin) g, o % $Nuel g o0 %8 a3
*® @ - - e @ v o @ ® (Y ]
(not an “enclosed list” according to ii)
(6) (1st, 2nd, 3rd) e o o ad I o e "o ‘s o0 80 "8 oo
o® - & & -0 e @ o . [ ] 20 e (1 ]
(not an “enclosed list” according to ii)
() (x's, ¥'s, 2's) e 10 IS Il e 70 2 il et o %o 3 1l oY ot
o ® 66 -0 & 9 -0 ‘9 00 -0 & O L ] 9 006 -0 9 o 00

(not an “enclosed list” according to ii)
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(8) [£L1°8in1°] % e 87 Y e 0N o & %0 e el 8% Y es
e 00 9 @ o9 ¢+ .+ @ @ O @ .« @ Q8 1+ tr 1@ @ cc ++ GO
(angle 1 degree, sine 1 degree; an “enclosed list” ; meets all requirements)
9 (a, b, ...) % % R UL ee
e - @ s @ e &: o 0O
(an “enclosed list” ; meets all requirements)
10) (x+14L,x+277%x+45) % % L 0.l S -4 0 % .l es
e oo o e @ 0 8¢ 6 O e -0 e - 0 60 & 08
(an “enclosed list” ; meets all requirements)
1) x=1L.2..,10 . e el il 3-SR oo el e es
o0 oo e @ ‘9® .- @ *® o O ®: ®- & 0 e *8 o°
{not an “enclosed list” according to v)
(12) (a=1,b=2c=—4)
®: o 0 @ o N X X R o0 ‘9 @ ® <+ 0
o - s e “® @ v . R ‘O @ .. P ee v .0 00 68
e . ‘o @ Y o o ® ee 0. o .. ‘o @ *® 0o -0 o0
(not an ‘“‘enclosed list” according to v)
(13) (w,v;xy) HIT IS ‘e o ‘o @ o °° ‘o 7% oo
o -0 006 O ‘o 00 -0 ® o o0 [ ] o 60 00
(not an “enclosed list” according to vi)
(14) (123 o . Y ‘o o0 oo
*® - - *e - e .- 86

(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] % o0 le il o: % o0

L 2] L ] [ ] e
o0 00 L ] . [ 1]
2) (-1, -2, —3) % il el .l el ot 1 ee e
o o9 - -0 *® O- O e - 906
3) A+h2+k0 e o, % 8e ! . O ‘e o
o® - o0 - - -9 [ ] [ 1 I X L ] e o0
4) (0, —1, =2) e e . T oer ok 0l el ee
o0 o9 o e - @ o® &9 ©:- o0
(6) (2 sin 30°, 3 cos 60°)
@ ++» @ -0 OO @ s e ® ‘@ 8. . 99 O @ @ it e @ @@ s @
e - @ O O 0 00 @ @ - v s o9 - @ O ‘9 09 -9 ‘® - . 9 0O
o9 6 & - O *® .- ®9® - ‘® ‘9 @ M T X *® ©:- 90 + 0 -0 -« 080

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




Rule II—§11a-c 15

6) (1,28,4,56,7,8,9,

10, 11, 12)
o - .
o0 @ - - ®: - Y] . e - ®: - 'Y . oe - ®: - Y R
e .- -0 o -0 e . I BT ) ‘e @ e o e -0 ‘o0 - @ *: .o
e e v e e e 4 @
{ e 3: ‘e e ‘e e -4

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

M x7,87y) o e .. e el il % oo
e o0 o o .o - o0 o0 .0 oo oo

(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.

® 213 o oo oo
+ 8b e oo -

X ) e e

.. o O

oo e -0

SETRTERIRY
(a problem aligned for addition)
@) 426 o ol oo
X 34 ‘9 O @

a SRR TET

i 0 00 00 00 00 o0

(a problem aligned for multiplication)

(3) 18 r 2 coL
25)452 croee
SRR R Rt U
. @ e e
o o ‘0 00 O: O
®: 9 ©: @ 9 O
(a problem aligned for division)

4) 2x— y— bz+ 9=0 .. * o, % * e e e
o @0 OO o0 e ‘9 00 o0 ®- e 0 e
i Ty — bz4+28=0

i ‘. .: e R X .? ee e ‘o @- .
| Sy —11lz—48=0 Wetee  Teelee i leel el
e @@ o v e @+ e 4 e 9 @- .
®: ‘@ -+ O ©: @ - 00 00 e e X )
‘9 06 00 - -+ 0O 9O -0 - - e O~ [ 1]

(alignment of three equations)

¢. 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) = = 3.14159 26535 ...

‘e 00 - 0. 00 0. @, .0 . 00 0. 90 @ .
9 @ .o @ 0 . @ -+ @ > 9 O ®: @ @ - @ ®: ©® [
) 947, 147, 592
Millions Thousands Ones or Units
@ e v e e e ee e .
8 0 080 00 .. e 00 00 ®- [ 2N
e & -0 00 .0 CECEEEE BN 1 ] L ] LN I ) [
o0 -0 0 @ o o e o e & -0 o0 [ ] & -9 ®- o o6 ® -9
[ . [ X ] ® -0 0. ‘o 00 & O @ e -8 O -9 00 L ee
* o L ) L X ] e O ® -0 - o 00 0 [ ] e @ [ ] -0 00 O o

expression.
1) 575 TR INETRY
0 - ‘0 00 o0 -0
(2) 8:304:45 ' o6 18 00 8 ee e .: HETt T
*® - @ - 00 - 9O 0O [ ] ® - o0 ® [
(three thirty to four forty-five)
(3) Read section A-12. S T B T L R AP TP TIRT P
c® @ v v B s B @ @ @ GO + @ @ @
e. The numeric indicator must not be used in any situation not covered in §§9 and 11.
(1) =x2 ¢S
*® - O
2 3 %% o0 (T2
X 9 - @ 00 €9
(@) rb S ol
®r - -@
(remainder of 5 as in a division problem)
(4) ax® 4 bx%y 4 exy? 4 dy® + ex? 4 y? — 7
o 9% 06 .- .. .9 O- GO0 -0 - - 90 -0 00 @0 06 ‘0 . ‘9 60 50 9% - . .8 6 60 O -9 e -
ce s B B8 B - B r O B @ @ s e @ @@ e @ ® ‘5 @0 0 - 9 -+ ‘0O . R
c 9@ s s 9@ - 0O - @ - 90 60 - 90 00 . ©- 9@ <+ 0@ ¢ 1+ . GG -+ B8O @ - 99 0 -
‘e . e .
- 00 00
B =x—5 o
e od L
6) 2x4 e e 7% ee
e - .. .9 9@
(7) 10,000 e el el e e e
°® - 09 -9 08 @0 oo

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

@) [|-3] o i oo 8o
‘9 00 . -

(the absolute value of minus 3)

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

000 08 1 o8 o8 o 0d o2 68 14 o8 08 3 s o0 02 42 le e
‘9 @0 @ :‘
9 00 o0 oo
(2) 100000000000- e e e e e e e e e e e e
000 o9 -+ G0 00 00 00 00 00 00 00 60 o0 00 OO

§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 ' e oo 08 Te e
0 - -+ @+ +: 9@

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

(2) 38FFE2 S ee 87 3% % ..
o0 .. .. .o .. [ 10

(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) 18X&E7 ‘S e o0 %8 % oo
.. .« . .. .. .. ..

(a base-12 numeral in which X represents 10 and € represents 11. Hére the transcriber has assigned ¢§ to
Xand ®; toc) N

"¢ 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) @%$ A L4

(a base-3 numeral of three digits; here the transcriber has assigned ®: to @, 9® to %,and % to$)
. ® ‘.

d. The one-cell symbols which the transeriber 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) 12e4 ‘o 08 0. "o s
*® 0. o -- .®
(a base-12 numeral ; t and e are lower case in ink print)
(2) 3tt8 e o0 00 7 o8 o
®® -+ ®- - @ 08
(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 e Y el ee it

(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.)

§15. 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 2 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) LILIIIV,V.

Y T R Y AT T D ve i @ @ e IS TR T
Y Y R e e @ @ e PR T TR T v es @ B e @+ @ @ 00
@ @ - @ R R @ @ s v e @ 9 @ - O® @ “® -0 00 ‘O -9
(2) Theletters I, V, X, L, C, D, M are the symbols we use to write Roman numerals.
e @ [ 3 ® /~0 ® e @ 'Y ) . ®- Y X
e @ ® T X Y Y ® - @ Y .. o ®- e e e
o 0O [ ] [ ] ®- [ L ) [ 3 ® -0 &0 * [ ] ® o0 -0 [ o O [ ] - [ [ ]
. Y Y .o - .o ‘9 o0 o0 © e o [ 2 [ 2 [ [ N ]
@ re @ e B RN .® -0 °- ®: ‘@ -- @ e . @ ee -0 RN ] [ ]
‘9 9 - -0 ‘9 0 O ®- - (1] L ] 0 o e O [ ] e o
v 9 @ O -0 O - @8- @ 60 &- 90 oG & 00 066 - &6 0 -
0 60 00 0. 00 .o e 0@ @ o @ - te . 00 -+ 0. @ 00
®- -0 @& - O ® [ L ) [ X3 ® o0 o [ ] ®:- & @
(8) VII4+ V=XII DU AL SR S e R & NP P 4
- -9 00 - - 0O e o [ 2 X ] ® 09 - .

4) (T4 4+ M =TI+ (II + IHI)
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() Ir LIS
‘@ @ v @
(prime sign follows the Roman numeral)

(6) M R S
‘e @ @
(bar over M)
(7) V=5L=50 e e ‘e el Il e b S e o .8 ee
L B { ] -0 @ o0 0 -0 LN 2 ® o (1] ® o0 * -0
(8) Read chapters I-V and XI-XV.
. .. ®- [ ) .. X ] o0 9 .. .. @ .. .. .. .. o0
'Y} Y et .9 00 ©9 O - B e @ s @ i @ ®-
L ] ® - [ ] [ ] e L ] e - [ 1] [ ® o0 *e
99 ® .+ - . GG @ @
‘o 090 "l ee ‘e o e a0 o "8
©® 1 3l 13 as
(I e .- -0 -o
(o .. . .o
[ L ] [ ] (1}
[ 1] L J [ 1 ]
[ . e -0 [ 4
o0 e @ o o0
[ 1] *® @ v 00
S Tk
L . ‘o 0 -
i ) ®: 0 o0
..' ® -« 0 @
. 9 ® ‘@ - -
.. o o -9 00
X ) ® .. 9 @

b. When a Roman numeral consists of one or more lower-cage 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, i, i, iv, v.

T @ - PR Y S i @ @ @ e DY I R e @ @ .
-9 O .. B T X . ‘o 0 @ O- .. <o 0 O- .. -9 @ N Y )
.. . . -. -. -« s . .. .. R .. .. .. 4. “ . .. .. -. .. .. ..
(2) See pages v and vi. et % % Tl % e - Ht eo. o 2 oo
@ @ e e @ v ot ot @ ® o0 [ 1] o o0 - - [ ]
(8) Ta, §i and §ii. e e I S 4 4 0 e e et S ee
DR I X Y ® ®. - Y'Y BEEEEY W X 9 -9

(4) vitiv=x ol W TS S
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(6) Read pages i-v and xi-xv.

ce @ - 90 e 9 @0 O O CESEEY SN [ ) ‘e 80 @ - - 88 0 -0 .
v 90 O @ e - 99 -0 O ‘9 @ <+ 9 @ ®- @ e B e @ e B O 0O
O @ . @ ot o @ ‘® -+ 00 -9 00 [ 1] ‘@S 90 -+ 9 -® 00 00 ‘O O
(7) 1' H [ o oe
6] .o .
(ii) . .o -0
o0 o (1]
e - (1]
e -0
o0 9 o 00
o - . 0O
® 1 S el 1S ee
i. e - .0 @
ii. e e -
o0 e e
o o o7 'S oo
@ v @ -0

¢. When it is questionable that a letter combination is a Roman numeral, treat the combination as if it is not 8 Roman numeral.

(1) CL S -
@ o 9 O

(this combination occurs in a context from which it cannot be ascertained whether CL is a Roman numeral)
(2) mix PP i dd

(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.)

.«

RULE III—CAPITALIZATION

Capitalization Indicators
Single -
.o
Double e
‘@ @9

(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) e

L SRR

(German capitalized ah)

2 1 A
@ @ e

(Greek capitalized gamma)

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

¢. 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 o R SER A SO 4+
. P e @ s @ e

LN BN
(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 symbol other than a letter terminates its effect.

(1) LL.D. i .. 8. ee .. '% ee
(X J [ I ] o- [ ] ® - - [ ]
(2 MM+v T e et et Yl s
BT IR Y ) * o0
RULE IV—ALPHABETS
Alphabetic Indicators

English (Roman) Letter

German-Letter
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Greek-Letter
For Standard Letters i
.e
For Alternative Forms of Letters ;e -e
@ v
Hebrew-Letter ..
[ Y ]
Russian (Cyrillic) Letter a4

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

Alphabets

English (Roman) Alphabet

Ordinary Ordinary Seript Seript Sanserif Braille Ordinary Ordinary Seript Seript Sanserif Braille

X .

=
=
DL N

,_
(YY)
<
]

R

lower-case capitalized lower-case capitalized capitalized equivalent lower-case capitalized lower-case capitalized capitalized equivalent
s A P A A % n N ” N N ::
b B 4 B B : 0 0 o 0 o 3
¢ c o ¢ c it p P Y P p $
d D d 9 D it q Q 7 9 Q 53
o E P & E % r R " 74 R 3
£ F /, F ok s 5 s s 5% s '
g G 4 g G et t T l f T ::
h H 4 H L u U “ Y u 5 |
Y ST T R
y /4
A X
% 74
M Z
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German Alphabet

Nameof Ordinary Ordinary Seript Seript Braille Nameof Ordinary Ordinary Seript Seript Braille
letter  lower-case capitalized lower-case capitalized eqguivalent letter  lower-case capitalized lower-case capitalized eguivalent

ah a . | i .- en ¢ n = % s

®-

beh b B VA4 s oh 0 (») - /2T
.. ) X

tseh ¢ ¢ - [ oo peh p B 7 7 e
@

deh b > 4 2 = koo 9 o 7 y -

eh e ¢ o { % err t R [ % 5 .

off f ¥ / c// s ess 8 ) / or 47 f o

. .-

ghen 8 ¢ 7 ¢ = teh t g /4 g

hah I) ‘6 / / or g Y o0 u u b % :o

e i 3 < g e fa0 I - YV &

.. . oo

yaht i K) 7 ;%7 o veh m n 22 W o2

o ‘e
kah t e & 7 e iks 3 ¥ 6 g o
o. o0
ell 1 L * silon oo
em m m oo taet 3 .
- W ; r 7

Greek Alphabet (Standard)

Nameof Ordinary Ordinary Seript Script Braille Nameof Ordinary Ordinary Seript Seript Braille
letter lower-case capitalized lower-case capitalized eguivalent letter  lower-case capitalized lower-case capitalized equivalent
Iph: a bt .

alpha A L2 .# ;. zeta I z / Z ::

beta 8 B 4 R4 :: eta 7 H v s 4 0: &-

gamma Y r 7. '-/‘ -+ theta [/} ® f / e

.o

delta 5 a S I H jota . I < 4 I

epsilon € E & 'of .. kappa P K ) ‘%, .
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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
lamhda A A 4 .4 s: sigma G s o ag o
L -
mu g ow e M e tau T ¢ J
- ®-
nu y N 2 ./fﬂ e upsilon v Y v Z e
ot '
xi £ ® / 2z oo phi ¢ ® ’ K :*
oo
omicron 0 o o /4 .. chi X X a X s:
[ X
pi ™ o o T s psi ¢ ¥ ¥ ¥ ]
-
rho p P Vi f E‘ omega W o} - &/ é.
Hebfew Alphabet
Hebrew letters do not possess a capitalized form.
Name of Braille Name of Braille Name of . Braille
letter Ordinary Seript equivalent letter Ordinary Seript equivalent letter Ordinary Seript equivalent
aleph R le = teth v 6 8 feh D 0! e
veth a D e yod ° ! o8 tsadi 3 3 .
oo R oo
gimel b} C +H chaph b jn .. koph v P e
.9 ®-
daleth 9 L] o lamed k4 I E : resh " 9] -
heh n » [ mem n Y oo sin 14 e . :
e .. :
vav R l ot nun b1 _] :: thav n N OE
2ayin 1 4 . samekh -] 0 o®
(1) ) ®-
cheth n n Lod ayin Y r] (44
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Russian Alphabet

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

Nameof Ordinary Ordinary Seript Seript Braille Name of Ordinary Ordinary Seript Seript Braille

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

w2 A @ A v = 2 P op P oow
beh 6 B gf $ e: ess < C c c o
v ..
veh B B 1{’ ﬁ o8 teh T T m .77[ o2
. ..
gheh T r v g e 00 y v ¥ Y .
o0
deh n I g¢v2 9 os off ¢ <@ i @ s
yeh e E £ 6 .. ‘khah X X z f .
zheh XK X aw W . taeh " I 4 Y o
zeh 3 3 3 or f 3 e cheh uy 9 (% q{ 4
o0 ..
ce u u v Y . shah w i w U -
v, -0
kah K K " ][ .. hchah m i1 oo
o e W U
ell n J WA ./[ s: yerih bl bl ol o?
.- oo
em M M /2 .ﬂ o eh 3 c) 3 9 Ic
o @
en H H A 4 it yu 10 10 0 JO o
oh 0 o o 0 . yah P s e qg ¢

®- Y ) :

peh " n n Gl 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 o ey
I I

bete ¢ e
theta 1410
v e 1l 8
sigma N el
@ . @
phi 0 e e 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.

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

Netter” Sign cavivalent
wigms s HE
F 1E
koph (or qoph) = O : E:
sampi N : ”

§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 0.
e .-

(Greek lower-case alpha)

@ 5 e

(Greek capitalized sigma)
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3) =« e
TR

(Greek lower-case pi)
4 o e
Y I .

(alternative form of Greek lower-case phi)

G) ¢ e
‘o o

(Greek stigma ; obsolete)

6) a -
9 ..
(German lower-case ah)
N %K - S
@O @
(German capitalized ah)
® N SR TR
‘o 0 . o0

(Hebrew alef sub zero)
9) a e
(Russian lower-case ah)
(10) A SN SN
Y
(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 numeral 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.)

1 ap SRS A-

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

2 % + BB g% e ce c8 -0 0 e
‘O @ - @ - G® -© @ - @ -
(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 e 8 ot o st s e % s % o T %
@ v e @ e .-. <. e ® . @ ®: @ @ -
) iv e ot o
‘o .. o@

§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 & and D corresponds to A.

- e e0 0- 0 0 9- -0 00 0- 00 00 'O THEE ‘o @ °0 T
¥ v S 90 60 -9 O O -0 -0 ‘® O ee -9 e e ®- B 1
X i @ @ @& s+ B @ O©: @ :+ ®- ® ®- X (1) ‘9 @
o0 - & & & - o 6 06 o0 O 9 & ‘9 - @0 0 - -
0 60 060 -0 O & -0 - ‘o @ e -0 e e @ 0 08
« @ @ @ ++ O O @+ O+ <+ ©- e ©®- @ @ s @ @
(a and D are “single letters”; aand A are not)
ii. It must.be in regular type.
(1) X s a vector; x is a scalar
X BN - 00 r® 9 ®- & @ 00 -0 & O .- e 00 -9 0 ®- ‘9 00 - @ -0
@ @ e e o @ .. ®: @ - 00 -0 00 O @ ®: @ . @ ¢ s @ @
‘9 9 -0 0@ - @ .« e® -« - G« B S: O -9 09 . @ Y ®: @
(X is not a “single letter”; x is a “single letter”)
iii. It must be unmodified.
(1) 'x’l x"’ X1 Xay x‘.’, i
*® -+ .. ®® -+ s+ .. *® - - o9 -+ O+ - o0 @ - 9 O
e e e [ A Y TR P S PR X v @
0 o -0 o & O -0 e .. -0 *® o [ s - O ® *e -0

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

iv. It must not be an abbreviation or any of the words “a”, “A”, “I”, or “0”,

(1) 11 = 1000 cc. ‘se. e ee 4% ‘s e e ie .8 S0 4
L L I o -® e o e .- o0 00 o0 Y

(the 1. is not a “single letter”)

(2) From 11 am. to 2 p.m. M4 ‘e e o % a0 ?? oo s % s .. 2 oo * oo
9 .- .09 .. - e @ @ e @- o0 O o ‘@@ <9

(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.

1) x “x (“x (x

:z ;; :‘ :: 6; e -0 :‘ 9 00 oe -0 “
(of the above items, the first three are “single letters”; the last is not)
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2 x+vy e %
e o0 o0
(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) o ®® 1% . o % 18 L .0 ‘o 0 .2
o 00 @ o0 ‘o 00 -0 00 0O 8 00 o0

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

(2) AcosborAcosb R ST
‘e - . et -

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

3 x+v¥y SRR
oo oo oo

(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.
il. All of its letters must be lower case.

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

(1) cd is parallel to ef.

- 00 0@ ‘e @ o0 ‘& o- O 6. o O ‘9 O [ [ 1] o .-
e -+ -0 ®: O ® +-® -- & 66 -0 O o O e o o oo
v @ ® @ «+ O @ -+ ©® ®: O . -9
(cd is a “short-form combination”; ef is not)
(2 tothenthdemree 4 4% 138 WNIMNNY
®o: 00 ‘e @ @ o ce ve e @ e e
(nth is not a “‘short-form combination” according to i)
(8) AB is perpendicular to CD
- @ - @ -9 -0 o0 06 60 - 60 -5 00 & o- - 9 @ s 00 - 08
s v e @ e ®- o 090 ©:- ®- ‘® @ -« ++ @+ @ o® O e e v @
Y BEEEY T P ®: - @+ :® -+ -+ . SO0 O ©- ®r O @ e @ -

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

(4) 1yr. =12 mo. Y % o0 o0 e e el e 2% %% o
e - - *® & -0 L e - - O e & -0

(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 S e i S el
% @ @ - @ @ @ -
(boldface capitalized a followed by boldface capitalized b)
2) adb ARSI S SR
@ @ e @ @ e
(italic lower-case a followed by italic lower-case b)
(3) 2 e % T a2
2 IR NS JERERT X
(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.
o ‘@ -8 -- -0 e- (1] v @ LN 2N [ ] e o e @ [
e @ ‘0 @ Y “a ® - @ ‘e -9 P o o0
® 9o -0 @ o ® ® - (1] * -0 [ X3 e © B J
(2) The intersection of ab and cd is O.
L ] 9 66 o @ [ 1] [ X} [ 3 - @ ® (14 o 00 o6
® 00 00 O ® - [ d ® (14 oY J ® ®- o - - ®
® 00 [ ] [ ] N ] .. [ I 4 L 1] ] (1] ® .
9 @ 'y ® .-
®: @ . [ 1
. e e o 0. -0 .0
(3) Find the sum of the n Z’s.
¢ 00 -+ 00 N J ‘9 0 o0 ®: @ - 00 o -® -® - -0 -® --
s @ @ @ o @ - e o0 O . ) ® @ ® -+ ©- -0 90
@ e @ [ 1 ] o 00 o *e 00 - @ -® -® -0 & - @& -0
(here the shape sign for angle is not an omission sign so that the English-letter indicator is required)
(4 (b ft, k ft) o ‘o oo e oo o! e % o? ot oo
o @ - e @ e ‘o O . 8- 0@
(this is not an “enclosed list” ; therefore, the English-letter indicator is required with the h and the k)
(6) (a 2%, y = 2) o o Il e el I %% % % oo
*® & - -0 o0 o €0 - [ 1] -9 & o o0
(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 e % 1l e o2 82 00 s 00
® 00 @0 o ®- ® - [ ] [ ]
(7) n-tuple e %0 il et 205 %
‘e o e © o0 - & -
(8) notp % I e 2
o 06 -0 O
(9) Exercises A-F T %% T ettt % N e °® e 1. o°
‘@ - 9@ @ - .- . T EEY °® -0 .o
(10) Exercise 1-a 1% Pt - o
9 - 080 o - ® . (1] (1] ®
(11) X-, Y-, and Z-axes. e . Y Il ‘e 1. %0 il 34 el %e 1l %00 0 e e
e 85 00 o0 [ e -0 08 o0 [ ) o0 e -0 00 oo e -- @ LN 3
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(12)

(13)

(14)

(15)

(16)

17

(18)

(19)

(20)

(21)

Vv a b4 e O
®- X
a e
ab ‘e
®® <+ . @
<0 60 0 o0 O
@ e e .. 9@
e O
® -+ @
® ¢ e
1 1S el I3 ee
a. [ 1] LR JERR J
b. . e -@ .-
iy J e o0
.9 Y
Y @ ..
[ 2N ] -9 00
[ ) -9 -9
If n, n;, n,, are . ..
9 00 o0 *e - - [ 1 ] ‘0 &
[ O ] ® -0 ® o X 2N J o @
® - [ I X L ] [ 2 .. [ ] ®*: O ® ®: - [ [ ] [
“x’ = “y” o, ‘0% s e i o, 0 %08 e
*® 0 00 -0 o0 X J [ 1] e 60 -0 o0
(p is a positive integer)
®: - 00 9 @ [ X3 e - -0 -9 -0 -0 O0- O «- @ & 00 00 -0
o0 -9 o o @ .. o -0 & O 060 &:- O -0 -9 60 -0 66 006 00
'TEEY I X e @ .. o @ O - @ 1+ 0@ - @ @ +: s+ -9 9O

(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) S 080 B 8% al
e ‘0 o o0 ‘e o o8

(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) 00 (0 1Yl e 00 28 %0 %, 2% .0 o
o0 -6 €0 o0 & .- -9 - . @ O OO

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

(ab and cd) HARP S s ‘e ' %% o
e -® -+ .. [ 1] N R

(these “short-form combinations” would require English-letter indicators if the parentheses were removed)
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¢. 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 “ghort-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 o 0 ! e
o O- [ ]
(2) arc ab * % ® o
e @
(3) elhlx ®- ® e o 00 (1)
SRS S-SR S o

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.

1) La RS
o ) -9 .

@ Dar 3. ety
K 2N X PERS

@ xOy o0 20, %
L 44 ‘o -0 [

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

(4) Find the sum of the n Z’s.

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

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

matrix.

(1) | abe ee el Tl

d e 9 @ . .. L] [ ]

¢ b i S P R R SR

@ @ v . DY Y ]

. - e® o e - @

- 90 00 [ 1] [ - 00

Y .o .. X J L
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@ |4 4 B rt S
e . % : o %
d d B THN Y B ) o0 + <+ @ o @+
-_—_ - 00 -0 60 00 -O c® 00 0 -6 .0 0O
dx dy ® -® @9 .- . 90 @ v « . 99 -+ 0

[ 3 e o- 0 O L4
[ 1] e - - ‘o o o0
[ ] L (1] - 00 [ R J
[ e @
L 1 3 <+ 00
e -0 0 @
[ (1 ] (13 [
(1] [ ] e oo
o -0 .. ® -0
® (1 -9 o® - - Y Py
(1] e o0 - o 00 oo ® oo
[ ] o L J o0 . [ 1] L]
® oe oo 9 o0 *
( 1 3 [ X Y ] [ 1 4
[ ] [ ] oe .- 00 e -0

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, a1, b, 2) % e . e - o S o, o8
9 @0 -0 LAY ] . [ ] LY ] - oo
) {a b, ¢ d} * % e ot .. 03 .0 s
.o 00 - @ . .e ° ‘o o0
(3) (ab, cd, ef) PR S-S oe o3 . % 3% ot
o0 - o+ @ DY 1 . o0
(4) (ay zx, b) :‘ b .: [ 4 ?? :: ‘:
[ 1] LN [ ] [ 1] [ ] - o0

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) If a = b, then ac = be.

DN BN 1 L 0 @8- [ X -o 00 o 0o o o o oo e ..
e @9 @ .o ce e @ ¢ ®- - e e fe e @ ++ 9 99
@ v e . Y X e @ o0 ©- e e 9 @ Te v @ @
(2) a=b,butcs£h.
o N X e - e o -0 [ 1) I Y I e 0 .
.o Ce e ®: - ® -« 9@ .« fh e e e ® -9 00
-9 @ ‘. ) N T X “ o -® -0
(8) 80% of N = 63 S ee e T le %o I 1T I3 ee ee
*® .- 0@ - oO L 1] L 2N J LN ) LR
@ “x=y ol 9 T %3,
o0 o0 o -0 eo
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(6)

6)

N

(8)

(9)

(10)

883)

In x = §, x is the unknown,

.. [ 1] ‘o @ Y I o 00 X 2NY -® e o0
ve @ .. e e -9 o @ ®:r O . R
X BN X (1] X 2N o ' ® [ ] -9 900 CECEN (1) oo o
For some value of s, d = st.
1 e @ - @ & e o ® - [E R [ 1} [
1 -0 @- ®: - @+ +:+ @ o0 [ 3 X ° <.
-9 00 L X (1] [ ] *0 oe o o -0 e
a, b,and c = 10 e Tl ‘o o 1. 44 bl e :
I SRR ) I IR ) ') ‘o O L]
i=12...,n o° P ‘e e e
.. (1] -9 e o L [ ] [ X
n:v-or ‘o %0 8 o0 o & % HS
o0 @ oe e . .-
eXe=esquared %, 0% e, e 9, i esse g e
. ® - .o @ oe 0. o o0 . e
pir = q:8 ‘o 8% % o0 o0 e o0 2 o0 s0 0"
o O -0 e o L o o

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

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

e -
-9 00
®: -0
®* ‘® -0 .-
e 06 o0
e 0 -0
X
(1]
. DR Y ]
.o ‘o @
X ] o @

g. 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 §826, 27, 28, and 51).
(1) x + y and —a e o b4 N
o0 060 o¢ [ 1] e -
(2) pgr and ABC o o s L8
o o @ (Y] c@ - @ e @ s
3) x% e .
e -- o0
(4) acos B LA P4 -
o O Y
6 mZb b IS NL N &
'Y 9 @ ..
(6) Ifn, ny, n, are. ..
. ® o8 [ 1) e - - e - . -0 O ..
I R ° -0 * e ‘o @ ‘e -0 ‘e
X J .. ® o [ ] L J .. L ] e - [ ] ®- . [ ] [ ®-
(7) A ABC and A'B'C’ are similar,
oe -0 O [ ] ® R Y ] o0 v @ s - Y ] o o
e 00 o o e .- e e e ®- C e e ‘e @
® & o L ] [ ] [ ] [ 1 ] [ ®- ® -+ @ [ ] e oo
® 000 ‘0 0 9 -
[ ] ] \ . ®: -9 90
[ ] e ®:r 0 -0

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 Engligh-letter indicator must not be used.

@ 1 184l 13 es
e - .0 -@
(a)
o o -0
(b) H R
o ®-
e - o0
e - - &0
() |x| [x1, IIfl % o (%% %Y v S0 03¢ 8% 3. 2
‘o 8 [ . e ® e -9 9 ® - @ [ ]
(8) (ab) + (cd) o0 71 3 o8 T 920 7* %% oo
®® -« - 60 006 80 - - 0O
(4) (pis a positive integer)
. - 60 e -0 e o0 & ‘0 0 ‘0 -0 O O v 0 @ o0 00 -8
o0 -0 O e O . ®: -0 0 0 00 0- @: -0 ‘@ 00 -0 00 00 o0
o0 ‘@ O- e @ ®: @ @ <+ O+ -+ 9@ . @: @ 1 +o + O OO
(6) (p and q) % ‘o 8 8T e o8 ee
e -0 O o0 ‘9 O 00
(6) (1, m, n are in set R)
® - @ Y B Y ) 9 @ . ‘o 0 -0 PR XY )
e @ @. - ® - . 9 @ @ 0 (X J ®: -9 00 ‘® - 00 80
e @ ©. -0 ) 'Y o @- ®: - @ . @ @ 9 O 0O
(7) (x-intercept) 00 0 77 Il e @0 32 %% % o0 ed e
*® -0 00 00 - S -6 - - O O 09O
(8) (ab and cd) o 0 2 3 14 e 7 % oo
*® -0 - - o0 ‘@ e+ 90 .
(9) { x|x has the property R }
‘o & 00 o (1] e & 0O X.J e & - 00 00 -0 0O LS ERCY Y )
v 0@ - - [ 1] .o o - @ ®- @ 00 -0 0 00 00 O «® - 06 - 00
-9 00 00 (X J oo IR B (1] ®: @ - 0 -0 O 00 ‘e 0 & .0 00
(because of the such that sign, which is a comparison sign, the x's do not require the English-letter indicator)

(10) (“x=1y") e 34 0 e %% '3 e o8
e -0 o0 oo ‘o @ e o o0 oo
(11)  Solve for x (x > y). e % ol ol % oe o 7 0 el % oo 8 00
‘0 6 @ O o0 . oo [ 1 ] o0 oo ® .- e o0 -0 -0
(12) (=12...,n) % oo i - - ‘e 7% ot
oe - . ‘o @ e .. .o [ T ° o o @ [} ‘o o o0
(13) (ab = cd) AR SO e 0 % oo
ee <+ .- e @ e 2 SO
(14) s8]k o T et 0t 3 S
®: -+ @@ @ -+ v .

(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.

(M) xs  c e e
-9 00 O
2) xs P-4
9 00 -0 & O
(8) nth ‘o %8 o8 S f
(4) 2nth 'S0l %8 o8 S
00 o 0 o -

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

¢. 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 -

-®
Italic-Type 4

X
Sanserif-Type 4

Y Y )

Seript-Type e

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

Opening Boldface-Type e
e e 0 b
Opening Italic-Type 4
‘o 0- @
Closing Boldface-Type . o
X ® o
Closing Italic-Type e
‘@ @ O

(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.

ey

(2)

3)

)

(5)

(6)

¢

®)

9

(10)

(11)

(12)

NIRRT
a v @ e
@ @ e

(italic English lower-case a)

A4 e Il %

P @ @ -
(italic English capitalized a)
a -

@ @
(italic German lower-case ah)
a e Y

@ @ -
(boldface English lower-case a)
A - IR

@ @ @ e

(boldface English capitalized a)

o . : . . o
‘e ‘e ..
(boldface Greek lower-case alpha)

a ‘o -0 @
- S
(boldface German lower-case ah)
a ) : : Y ? ®-
-
(boldface Russian lower-case ah)

(script English lower-case a)
@ e e @
% DY R
DICTEEEY TR T
(script English capitalized a)

P ‘o - e-

(script German lower-case ah)

K S &

(script Hebrew alef)
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@b

(sansgerif English lower-case h)
(14) H % e il o
‘9 @ @O @ -

(sanserif English capitalized h)

(16) abed  °1 il le 81 13 e f? I le %%

(regular a, italic b, boldface ¢, 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 o 28 e
‘o o0 o0

(boldface zero)

(2) p e el
.- o0 @-
(script 2)
(3) 345 ‘e ia 60 60 6.
‘800 .- -0 -0
(845 in boldface type)
4) 8.5 ? s e (%!
r® 0@ - 09 -@
(8.5 in italic type)
® ‘9 ++ @ @ -+ @ @ -
(6) 345 300 L%l %

(italic 3, boldface 4, script 5)

(6) 435 8 a0 S ee s
‘0 00 -0 08 .- @

(boldface 4, regular 3 and 5)

¢. 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 thereis a change in type form after the hyphen to non-regular type, only the appropriate type-form in-
- ® O

dicator must be used after the hyphen.

(1)  45-0hm ® % e el 1l % %0 |
*® 80 -0 -0 00 O . O !
(the whole expression is in italic type)
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(2) 45t : - o o, .. (14 :

-9 00 O- - 0. O
-9 09 -9 -9 00 - @
(the whole expression is in boldface type)

(8) 45-ohm S e el Ll % e
‘0 90 ® ‘@ 0 0- 00 8- - ®-

(45 in italic type, ohm in regular type)

(4) 45-ohm % S e e %N
‘0 00 % -6 09 -0 O - O

(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.
‘e o

§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 transeribed 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 material 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.

‘@ 0 O 0 0O ‘e - X -® 9 c® 8 -0 0- 60 60 6. - -9 @
. @ . * @ .. o @ o -0 @ . TN o0 00 - - 0 00 O. -0 o o
® ‘¢ 00 0 @ [ ] oe e -0 [ ] [ N J e L ] L] L X ®: - & .. v @
c® 0 & -0 00 O- O0- O -0 <9 60 se -@ ¢ & 9 O e 60 09 6 o -0 ‘o o
e & ‘0 O - ‘9 O -9 O e o <. @~ ®: +: @ @ re < ® 90 O -9 ©- ‘o @
o @ o Y ®- o0 o ®: - re @t e @ s @ ® .
o 00 ©- ©: O+ - ‘o -
‘0 00 - -+ @: @O e e e
ve @ 08 - @ @ ‘o ‘0 @

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

(2) Definition. x 4 yi=a 4 bi,ifandonlyif x = aand 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 2, i8 a zero of order n of the polynomial f(z) if and only if . . .

- 90 & 0@ - L) - 00 .- Y e 0 @ ‘0 @
LR ® o 6 0 e -0 o0 e e . 00 @ ®:
® @ - . e e ® .o o0 i ] o -® .- L]
LI X ] [ ] e o @ L ] o: 00 00 . 90 °
[ e o 00 O [ 4 ® 06 -0 0O -® 0 ®
L N J -9 e -9 o [ 1] L] L [ ] (X 3N X [ ]
oe o o 0 o0 o [ 1] LN o 0 & - O o o0
. (X Y J [ ] L .. [ e -0 60 ® o
o- @ 0. - 00 O @ O - - oo oo oo ..
e
®: @ 9 ‘e 0 o

(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 o a compound expression (see

§32¢).
(1) L.C.D. stands for Least Common Denominator.
e @ L 1] - ([ 1) N [ 2 1 ) ® 0 - @ e @ -9 . e 60 O 00
| i c- e e® -. e® .o o0 ®- oe e v @ - S P -4
i ‘9 8- [ ] ® - .0 ® - 0 [ 0 o (1] ‘o & -0 ‘o @ D ‘9 00 & o @
\ 0 o 90 o 0 [ ] e o . Y ..
* 9 -0 * - [ ] e -0 08 o0 1 2 v
[ DI N e O o L -9 [ ] [ I
‘ (2) The angle AOB is said to have a vertex O.
[BEIEY DS ¢®: 060 o0 o o L ] ®- [ X3 ® [ ] o 00 e @ [ X3
e e X e 9 90 @ M X ] ®- [ ] [ X ®: -0 o8 o0 ..
® & L] o o0 ®: .- @ . ® ® O ® - ®- ®. - @ s
® e ‘0 @ (1] ce @ @ e '
L ] o0 o» [ ] ® - -® -0 90
[ 4 L ] [ 1] ® - @ iy J [} [ I
(3) G.C.M. stands for greatest common multiple.
v . (1] [ 1] o 50 o o0 -9 066 & ‘0 0 -0 @ -+ 00 ©- 00
*0 oo . Y . o ©®- e . 20 00 o0 e - e s 4 se s 9
re @ . [ ] ® e [ ] [ ] *°e o - [ ] ] c® - O O . @ ‘O 90 O 9 O
-9 80 O- O [ ] e G0 O @ - -
| i e s @ G0 - O 0 -0 0@
‘o 0. 00 0. @ . ®- -+ @
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(4) The ordinary operations of addition and multiplication are associative in the set of real numbers.

L J ML L3 o0 e oo .- 00 66 -- 00 -o [ 3 @ -+ 9 -:- 00 oo
[ c® 00 0 6 O -0 ‘9 9 08 - -0 O [ 4.4 - 0% O -9 -0 o
L o o0 L] REE ] [ (] ®: ®- & -0 @ & oo LR Y 2 X L1 ]
0 o O ® 0 00 O ® o0 - [ 1] e o o ® ‘0 0 060 -0 0 -0 -0 O O
. .. o 00 o [ O ] . . -9 9 9 «r 9 @ @ - @ v 90 O ©O- -9 -9
° o0 O o Y o Y W X @ . @ @ ®: ¢ 1 1 @ e OO - -
ML e o L [ (3 ‘6 60 - 00 0 60 -0 - -
®- ® -o o0 e o0 o ® cr @ v s B 00 0. 00
[ 1] [ 4 . ® L L] L] 0 0 00 & - 9 O -0
(6) If aob = b oa, then the operation is commutative.
L] L] e oo L LN - o 8- - @ @ O - -0 00 ad e: 09 60 .- o0
IR . N T e e L T ®: -0 ®- ‘% @ 09 . @
P @ @ v e Y Y R ‘o @~ RSP TN ST T Y o0 ® ®r 0 9 O-
- L 4 L] L e o L4 e o O-
e O .. e .« . o® @ ®- 9 00
L ] ‘9 00 ¢- 00 O L] o - - [ ]

§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 transecription 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 transeriber’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 , P
Mathematical , ot
‘o
Dash
Short — NP
*® o0®
Long — Sl
20 o0 00 o0
Ellipsis e
[ ] [ O ]
Exclamation Point ! oo
e
Hyphen - -
[ 1)
Period .o
9
Question Mark ? ..
(1]
Quotation Marks
Left inner ¢ ..
e o0
Left outer “ ..
([ 1)
Right inner . ’ ‘e
[ 1 B J
Right outer » ‘e
o0
Semicolon ; .
.-

§36. 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 iz 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. o 8 %6 01 % % Lt e %02 % 20 2 e
- 99 ++ @« @+ -+ +. © 9® +® -9 -® 0 -0
(bar over “velocity”)
ii. After any numeric symbol written as in the Nemeth Code.
o S e 18 ee
o0 006 -0 -0
@) 49 o S es e 8 e
e o0 [ N 4 -9 o0
iii. After a Roman numeral.
(1) I, II, IIL ‘e .. o% Il Tl et et Tl e e e IS e
P @ - @ @ @ e e @ @ @ e e s ®

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=6+4 —. S el e e S ee ? UL UL ee
o0 & -0 o @ o9 o o0 o0 o8 00 08 -0 -0
@ 138 ... Y s o . e oo
[ 1] . [ ] [ 1] . [ ] [ [ L J * -0
v. After any reference symbol.
(1) note*. %% % o8 % 2 e ie ee
e O ® - . ®e 9 -0
vi. After the general omission symbol.
1) 5§ x8=12 e e 2% e e e -SR-S
®® 0 - @ - ‘o - e -0 .o
vii. After a “single letter.”
1 &b e 6 %l e 8 ‘e % IS ee
@ . .9 @ .. Y -9 0 @

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

(1) A ABC. o

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.

0))

xii.

@

xiii.

¢3)

2

(3)

1)

2)

X’s, Y’s, and Z’s.

e s 8@ @ e @ e . - o0 @ .9 o0 I T TEEEEY X
@ s v @ v @ e '@ @ @ vt @ v ®- ‘@ v @ @ B 0 90
9 0 00 0 0 O -0 -9 ' o0 .0 - @ -0 [ 1) *r® 9 80 0 & & 9 -0

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

184evens e o0 o o %0 o % %% e
®® -+ ++ 9 @+ -+ OO - O . -0
After any modified expression.
x. ° % 12 e
e -0 ¢ -0
After the radical symbol.
“~/" ” means “‘square root.”
Y J R o9 - 00 @ < .0 00 @ -0 @ ®: ®- O @ - >
®: ‘0 +® -0 e @ 0 O ®: @ 00 -+ -0 -0 °® - -0 o9 00 -0
. 00 @ -0 00 ®: -+ O O 0 0 & 00 & - ® - @ & -0 00
After any symbol of shape or shape modification, operation, or comparison.
“O04+0 =4A" o, 8 o0 P 3% O e S-S
e -0 ¢ 00 9o ‘o o ‘® 0 @ 08
The “+” is used for addition.
DR Y 9 @ . Y Y 3 @ ‘© o0 'Y} @ s @ - OO
. @ ®: -+« ‘9 -@ - @ . @ @ o0 - 80 @ ‘@ -9 0O
‘0 08 o0 00 ‘@ o0 @ o® &- -O (1] DEEEEY EREEEEE 2R R 2
Real numbers may be compared by “<”, “=", or “>".
te @ <. @ 68 8. 00 9. 68 -0 e o- oo . .- 88 8 ®e e o0 RN TIEY B
- o0 ©: ©- - S T O e e @ ® - . - 9 @ ®: -9 ®: -® -+ ® O .
0 & - O o 00 ©- -9 O ®: - 00 o *® ©- & O CECE 1 L 1] - 8 0 08 -0
CEUEEY T RIEEY SRS e O DY Y R
®: ¢ . @9 @ . -9 00 & .- @ -0 -0 00
(1] * ®. -0 ®9 O o @ e .9 - O 00 -0

After any symbol of grouping whether brailled or drawn in.

8. 8o IS el 2 el I8 i 08 I8 ee
0 -0 00 00 00 -0 00 oo e @
(LCD). 00 11l el T %0 48 1o e
. *® @ -0 O - - ® -6 .o
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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%. el e e % 0% ee
(1] 20 o0 e -0 ®

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 o» ‘s e i e e
e oo .o e oo
@ 1) 8 . .. ‘o . .8 6. ‘e .0 o8
6 60 60 'S 00 58 - 0 °9 OO

§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.”

Y ) ‘o @ - @ @ 8. - 90 0 00 @ @ 00 @ 00 00 ¢ O -
o ‘9 6. @O e - .. o8 €90 -9 - S &- 08 9 0O @ - - 90 - O 00 O
o 00 0. .o v @ . ®: 9 @ 80 - s e . @ o @ - ‘@ - ©° ‘@ OO
@ 49 3 ee e
[ e -9 ¢
ii. After any numeric symbol written as in English Braille.
(1) Copyright 1970. LI e, 80 et % &% 980 48 ee
' -9 - @ - 9 . ®- @O s+ s se @
(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 ——.
9 o 8- O o0 &- &6 6 - - -0 O & ®: 00 &9 - - o0 -0 ® O
S X o o0 &0 @ + @ @ o G OO - @ ‘9 0 0 - ® . 9 @ e e e e @
<9 00 er @8 @~ T 9O @ o i i@ W e @ e @& -O© -0 ®: O @ - o9 60 o0 o0 - .
(1] .
PRI X P X ®- r s v e S
0 ¢0 00 00 .. o0 00 26 00 - - [ 1] e 06 00 o0 O
(2) five and three are ... . g0 0 2 o 4d % o0 % %% e % LIl ee
O T 1Y '@ @ . e v ®: ®: 6 9 @
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iv. After a word or abbreviation provided that the punctuation is at the same level as that word or abbreviation.
(1) eg %e oo o8 oo
R ™
2) p 27 o oo ‘o 6. o0 .8 o
e 0 e0 o- 00 -0 -
(8) LCD. SEEEE HE LI I
o ‘0 @- . Ly ]
(4) mi./min, 00 1% oo 15 P % L0 ee
@ ++ @ ® B @O +: @+ +®
(6) {Wed., Thurs., Fri.}
‘9 @ - ‘O OO - 00 @ O @ o+ oo e 90 @ @ -+ @ @
. 09 - 950 & 00 O c @ - 00 & 60 O e 9 00 O 00 - - 0O
‘9 00 @ O O -9 - 9 - ® 90 @ - O - @ @ s+ B @ 00
(6) A“‘. polygon .? .: - 8 - 00 6 o0 ©- 6+ 08 00 ¢ 00
% 8% 3 20 (0 00 02 -2 SUPA I SEIPS S 4 SIS S
(7) 2 quarts. s . o0 7 le o8 oY oo
.0 o ®: 9 - & - O
(8) (“three”) e s o. %2 20 % % io e
0 - 60 & O0: - . OO OO
(9) 5-cent. el 1 el et e
o® ‘9 00 - - & -®
(10)  x-intercept. 00 i1, 0338 %% % 2% .t as
-9 00 00 ¢ O ®* - e & 0
(11) 3-off. % e T el 8l 20 3 e
c® ++ @ ©- 60 06 00 - O
(12) rate X time. e O W0 %, sttt e
@ o @r s s @ @ ®- )
v. After any unabbreviated function name which occurs in a literary context.
(1) The principal trigonometric functions are “sine”, “tangent”, and “secant”.
RN ] e &: - 00 e 6. O ‘9 @ ‘® 00 - 00 O: 606 - -0 6 -0 OO
) - 80 0 .- ®- O - @ e 00 8- 00 -9 -0 -0 - -0 00 60 O- -
‘o 00 o ®- ©- s @ e ®: @ -+ <+ @ @ O @+ -+ @ @ o .
e o 00 o 8 -0 ‘9 O v v @ v B es e c+ 9 @ 00 00 < s [ L
. .. -9 . -9 @ Ly ] 9 X [ X -9 X ] +® O [ 3 20 .. ® 00 o [ 1) X BN X .
e0 @ ® e O ®: - *0 0 @ -+ ©9 - ®® O - - . e o® - o®
e @9 O 00 O 00 9 - - -
@ @ @ *+ 1+ 9 00 -0 OO
®® O : ¢ <+ @O & @O -0
vi. Before a comma, hyphen, dash, or ellipsis.
1 o1,2 e e o. el Il -
e® o9 @ e -- - e o-
(2) 1's, 2’s, and 3’s.
@ v @ s @ e ‘@ e v @ v @ e [ 1} @ e @ s @ @ -
9 O @ - @ ‘9 @ @ - @&+ - ®- -9 0 ‘® -+ ®- -9 o0
e® - 0 O & -0 *® - -0 & O 0O [ 1] *® -- & O O -0 O
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3)

4)

(5)

(6)

)

)

(9

(10)

(11)

vii.
tuation indicator.

6]

(2)

10, @), 3. oo o oo .. o o o8 .. o6 o6 oo .o o0
o - - 08 -0 oo 9. o0 -0 o® -+ 060 -9 O
{pennies, nickels, ..., half-dollars}
LK I e - 0o [ I ] [ ] [ 1) e 00 @ L Z ] ® . .. [ 4 L o @0
- 90 - @ ‘0 @ ‘©® O:- O ‘O @ e @ Y ®- ®- 'Y ®- @ -
‘9 00 9 G O . s @« . @ e @ e @ Y . ® ® ® . ®: - @0
*® o- 9 [ & e -6 -0 -@
‘® 0 0 @ 0 8 - 00
e @ @ - @ e -9 o0
Transcribed, 1970, by
© 8 & @ 60 -0 40 O -¢ & 00 .. -9 - '8 60 -8 - - e @O
- OO 60 - O ®: -- 006 - 9 &- " @+ 9 06 00 O ®- -0
-9 @ ®- D R N o - . s e R 1
(item on a title page)
xy-coordinates. 0 0 0t e e " et 68 % oY e
o0 60 oo *- @ L . [ ] L ) RN .o
Exercises 30-40. D% %0 ee %t et et e et ‘e oo il ee .0 .o e
‘e .- e® o e - ® e0 - - 00 00 0 09 -0 ‘O
1-, 2., and 3-dimensional spaces.
Y BT @ e e e 'Y ) ‘@ e @0 o o0 .o o0 @ ' ® o0 © T e .-
I YRR @ @ - .. ®- Y - e @ . PR o Y ®- . 9 @ 'Y
o® -« 00 O o0 & 00 O (1] 8 - 89 - [ 2 e 0 o [ X3 [ [ 8 R -9
One-, two-, three-dimensional spaces.
e @ s e ‘9 0 O - [ 1 B EEN J ® *0 -0 9O ® 00 o ®
e @ @ @ o0 0 -9 - @ ‘o 0® ‘® -® -- 9 @®: - @ > @ ®
‘@ e @O O® - e ‘@ - 00 @ @ i G@ e+ e @ @ @ @ *
e 00 & o0 o ® -
[ 3 ([ X [N N 2 o0
[ 4 o . @ e
66—76 :: e 6. .. .. .2 00 ®.
0 @:- -0 00 0 00 o0 O
Use only 0’s and 1’s—use the binary system.
L ] (X N [ ] . o [ X ] ® - ® - [ ] (2] @ .- ® - - [ ] - @ o O 3 J
e -0 e -@ -0 .9 ® - @ ' . ®- ® - ve e ae . .9 -
® o0 & - [ ] [ B [ 1] ¢ o0 ® o O .0 e - - ® @ O o6 0 00 o . oo
[ ] Y BN 1 ] 9 00 -0 O0- @0 - -
) -9 - -9 ®: -@® -+ @ - 9@
e & 06 o 60 @ - & O

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

Probability—“0".

v 00 @ [
.. 9 @0 . 0 ®- @ @: @ @ +: . @ @ @ @ -
‘o @ ®: @& - o s s @ 0 G0 00 00 00 00 00 -0 00 0
0.” @ e @ v .
c® 9 -0 00 -0
o9 66 -0 .0 o0

§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.

When, 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.

03]

0’s. ‘s le ‘e il e% e
[ 1 BN J 9 @ ® -0
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(2) A’s, B's, and C’s.
N LY ) Y i e B @ e @ o0 e -0 e @
Y BT ' @ . @ @ e @ - Y .9 ®: 0 00
‘9 @ -+ 00 o [ ] ‘e -9 - -0 @ O [ ( 1) [ ] [ ] LY N 2 o 0 ®
(8) 1s, 2, and 3s. o el ot Il - e S ese” i3 ee
(1] [ ] X J o0 o O [ (1] e - O X J
4) ¥s AR L8 JERL IR SN L IS SRR .
‘e 9@ @ ++ @ O ‘90 O O
(the plural of x with a superscribed tilde)
(5) x's 0 0 2l at
o -0 ‘¢ o O
(the plural of x with a superscribed horizontal bar)
(6) & land2 g0 .o Lo - o4 ‘S e
9 -0 O e - - (1) 0 O
(7) & ABC and DEF % 2. - SUROEE- SR 4 S 4 SRR SRR
‘e 0 O LN I [ . L ([ 1) ® - [ ] [
8) x%¥s b-AEE- PSS-S 4
e - o 9 B @
(the plural of x squared)
(9) co’s 2 e ot 1S il ot
Ve s @ s @9 B @
(the plural of ¢ sub i)
(10) The c¢4’8, 3’8, ..., C,'8.
e 00 - @ o @ o ®® - ' ® -+ @ . 'Y ) *® 0 Y
B e @ @ v @ e B @ e @ . .o ® @ -9 o o o0
-0 o0 ce 4 9 S - -0 re B -0 @ O [ [ ] - © o .. o & -0 O ®: -9 -0

(the plurals of csub 1, csub 2, ..., csubn)

(11) principle (s) $% ¢ 0 T LT 208 % % o? et
o o o o8- e e o- oo

§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) 8:30 ‘e 60 .6 06 .8 06 &
*® -- & - 00 o0
2 f:(x, y) e 8% 18 o0 00 0 %e oe
‘@ v+ @ <+ 90 @0 -0 e o0

§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) 1,85 and 7. Sel Il el lSalll 80 1% s

[ I o o0 [ . [ J :: ‘;
*® - 0 e - -0 *® o -0 (1] o0 060 -0 -0
@) “x,y° o, ‘0 % s e 'S 18 e
o0 e 00 [ ] o 00 o o0
3) “87, o, ' 06 .9 la it
20 oo -9 €006 -0
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(4) 4-, 5-, and 6-sided polygons.

. e ee e . Y ) @ e @ s o0 o0 o0 0 - 00 00 O 90 ‘O -
‘o 0@ . O @+ e e - -9 08 - - & -0 ©- ®: ‘® 0:- -0 00 ‘® ‘0 - 8O
e o 00 0O 0 -0 00 o [ 1] e0® 9 00 & - ¢+ -0 ®: 0 0. 00 - O O O -0

(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.
. J

e & 0 068 - O 9 & O
(6) e, o oo %o oo 0!
P e @ e @ v
(M xy) 0 be- S
[ 1 B 4 X J e o0
® (-32) %% Il ee .. o, o8
o o0 - -0 o 00

(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 el e e e .. 6 e .0
o8 - ‘G 00 50 060 ¢ 00 00 o0
(2) 947, 147, 592
Millions Thousands Ones or Units
c@ e e se e e e e P e s
‘@ 0 00 00 - o 00 686 .- e 0 O
o9 0 0 o0 -0 Y B I Y J -0 o O
e ‘0 @ ®:- -9 &- 00 -@ - 00 & -0 90 -0 e ® [ ] ®- - @ 00 ® -0 [ ]
< @ ®r & -‘® ‘0 O e 0 00 6 & O o -6 0 [ I 7 ] e e . o0 o
o & - L ] o [ [ ] @ ® ‘® -9 06 90 o L ] o @ [ ] ®- <9 00 O o @

§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.
jii. Symbols of grouping.

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

(1) The opposite of —— is multiplication.
X J o 00 60 - -0 @ -0 O e e e e e I EET
v @ ‘o 0 & -0 O- ¢ 00 -0 o0 cr e e e e - @
‘o 00 ®: - - O & - O - [ 1] 0 00 00 o0 -
o ©- © [ ] e 60 O o 00 (1]
v e o 0. 0. O O - ‘o 80
[ ] e @ [ ] o- ©® v .. * & ®
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2 6-—=38 el Il Lol e 'S ee
oe -0 o0 o0 o0& 00 oo ‘e o *e - -
(the minus is not one of the listed items)

(8) The opposite of addition is ——.

I 1 ‘o & @ ® o 00 ‘@ Y i 90 @ @ -® ® ' e e s 1. O®

‘9 00 e & & & . .- O - [ 1] e @ - 9 O e @ o0 06 66 o0 -0
4 — 2 o ol ® el e .9 AR 0 el % ee 0o

E - '5 -8 00 o0 o0 o0 o -- -o o0 ‘e o ‘o 0. @ o0

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

5 —,4,6,8 — @ e e e e e e S - - 5: SRR
® VIR ST T SRS T S VR TN S AP R AR PR+

(the opening and closing grouping symbols apply to their respective dashes)
(6) $2 4 $3 = $— et el 1Y% e e P S
v @ @ 99 s @ e 9 O <. 9 0 00 90 SO
(the dollar sign applies to the dash)
(T) 2¢ + 8¢ =—t 1S el 1T 00 1% o0 1T Tl niiiioneee

(the cent sign applies to the dash)

8) 2% +3% = % el % e T ee i e (e e SO SN
0 - - 00 06 - - LR 1 ) 9 & e 60 00 06 - 00

(the percent sign applies to the dash)

(9) £2 4 £3 = &— e el %8 e i B - A
Il e @ @@ .. @+« % 'y . 8- 86 9 o6 o

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

(10) A 3-ounce and a 5-ounce weight can be replaced by a —— -ounce weight.

N N R I L T .o o ‘® . .. 8- 80 90 @ ‘0 @- 9 0 -0 [ X
e ew ‘0 00 - ©® @ - @ o - 9 @ - SO0 -® - @ o0 ® - - o0 .. ®-
N o0 - 90 ® @ - .- o0 ®0 0 090 ‘O O .+ @ - s @@ ®-
®- 6- 00 9. ©- o0 oo e @ e ea e s s @ 00 0 O -9 @ 0 @ @ ..
*0 ‘@ O O . - @- . . R . 90 @ - @ e -0 O e o0 oo
s @ @ e e . o9 - - o9 60 00 o0 *® -9 @+ - - I S R
(11) 4% = — ‘e o0 T e Rl e tioinolon
e o - - o0 -9 @ ‘9 ¢+ 00 006 00 00
(the decimal point applies to the dash)
1z2) 12 =-—" e el e .. e LoLTonionnonn
o .- & 0. o @ o9 00 00 006 9 o

(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) 185...,15 Sel I S ee il ISelIl Il IIIlIl I elel l8 ee
e® - 0 e - .0 o -0 -0 ®: 9 O -0 o® . O -0 L ]
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(2) Mary, Sally, .... L. et il % el oo
® ® *® *® . - [ N 2 08 L J L ] L J [ ]
(8) a, ar ar? ... e %Il ® % i ® o0 % el i I
-® [ ] [ ®: - @ L ] e O [ ® -0
(4) 831 812 ...  8jn
agz; Mgy ... Aay
an ape ‘e 8nn
c@® @ @+ e s @ . s e e aa @ <+ i OO 1+ @ s+ @
«. s 8@ -+ @ - . e @ PR s 0 @ @ @ +:+ .. @O
o o° .. [ ] L ) [ ] [ ] X J [ ] v ® o0
° ) . 'Y . ®- . 9@ - Y ®
[ 1] [ ] ®- [ ] l & .. ® o ® -0 o0
e o0 [ ] .. [ 2 ®- L ] [ L ] .. o & o . o o0
L e- . Y ) Y}
e = .. [ 1]
® 60 o [ ] [ ] ® ® [ ] [ ] * ® [ O [ ] [ J [ [ [ ® L ] [ ] . o 09
[ ] L X J e 90 [ ] e 90 [ ] e 00 - - [ ]
(2] X J [ I ] ‘e 00 ¢ ‘6 -0 -0 (1)
* o0 o @ ‘e & @ [ L ] [ ] e & 0 . o o0
b. The ellipsis is subject to the same spacing rules as the long dash. See §42.
1) x+y+.... 0 (0 00 0 LTI ee
0 00 96 oo ¢ 6- & -0 0
(the period applies to the ellipsis)
2) 1,85...,15 ‘e el ol ‘e oo .. S IS LLotlonn S el e 'S ee
o® - -0 *® - -0 o0 ‘o -0 o & O -0 *® - 0 -0 -0
(the comma applies to the ellipsis)
3) D:' P:' 00 ol 2 TS e el e il $° e 20 12 %% S a0
R S T L I I T o Y v e <@ . 8 @
(the base-line indicator applies to the ellipsis)
@ (..,-,01,..) 0 ool P ‘e .. o .. U e
*® - - o O ¢ - @ e -0 CECEES o - - 00
(the opening and closing grouping symbols apply to their respective ellipses)
(5) 12¢ + 14¢ = ...¢ e el e (T % e 0 e e MM i 4
OO0 - @ i s @@ v @ v v o - ®: O @ .+ .-

(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 oo

[ 1]
X J
Asterisk * 4
. @0
Dagger
Single i -
-e
Double t -+
® ‘& -0
Paragraph Mark 1 -4
Y B X
Section Mark
Single § et
PEEEY I X
Double §§ ARSI A SRS {
e P @ v @@
Star Yo a4
9 O

§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 A4
ce e @ -

(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.* -4
L 1 J

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

(6) ... sets*. oo o %¢ o8 o IS le e
o @ O ®. v @ @ - 00 9 8

(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) $§1, fa ' 1l e? le el il et

(2) A Cantorlsetis...

(in ink print, a 1 appears in the superscript position after “Cantor”; it refers to a footnote)
@) *10. S BT I RSN TN, I
. 00 €0 .. @9 -9 -®

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

4) 1= S el 1?88 e
®® -+ :: 00 ‘® -0

(asterisk denotes a problem for extra study and follows the problem number)
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(6) 1» s e o ee (T 13
e . .9 -0 .- o0

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

(6) * For extra credit. a4 Toee o, 00 ‘0 9. o Lod

(this is a footnote)

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

RULE VIII—ABBREVIATIONS

§49. Abbreviations:

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

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

(1) 11 AM. el el 0% e 11 % ee
*0 - .. ‘e r® 0 @ L
(2) The year 1 A.D. et o2 0. 0 'S el % ee il % e
o o0 ee . o e .. @ @ @ s @
3 1/xvs T e e 180 o o o0 ‘e oo
% - @ O ([ 1) o0 o [ ] LN J ® o
(4) viz, o o % oo
e - e -0
(6) Ph.D. e’ oo oo %% oo
® & -+ @ e @
(6) Oct., Nov., Dec. IR L L IS SRS % % % e e % % % e
@ @ o+ @ @ e L N J [ ] ee 0 L ] . L
(T) Mon., Tues., Wed. ;o ee e ee .. T e % % % e o os o oo
o 0 @ ®- [ ] X N ) (1] e -0 e @ [ ] [ ]
(8) 110 W. 110th St. s el ol le s ee oo b ees e % ae
o - - L 1] [ ] * (4] *® O ‘o @ L ]
ii. Abbreviations of measurement.
(1) 1yd. P *% % oo
e - - e - - [ ]
(2) C. stands for Centigrade pooee o A4 4 o % e e et S0 %t %%
@ - @ o 00 O ) @ rs @ @ 1 s @ .
(8) 980 g. ‘s e e ‘e  oe oo
[ 1 N} e 00 .. o
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(4) 1000 m :: S ce e - ??

®: .0 -0 -0 [
oo .0 0 o8 L I )
(6) 1 light-yr TR T Y St ARSIt I T
e - . ®- ‘e & 00 o 00 -
(6) 25 sq. ft. Y ot oo oo e o8 oo
e 8- o - o -@ L. e @
(7) 100 m.p.h. e el ‘e .. ?? oo 8% o0 o0 o0
o0 - 00 o0 ® -0 & @ - -®
(8) 60 mi./hr. S oo o T e% a0 18 (% 20 20 0
o0 & o0 ®: ++ ‘@ ‘® @ +° @8- @
(9) 6 ff.-Ibs. :: [ :‘ o: e .. : :'- o. P9
e o - o o0 o e @ )
iii. Acronyms.
(1) FORTRAN 1089 L8 e, 0 s
e -0 o0 O L X} ¢
(2) ASCAP SEROEESAPL S 4 S S 34
@ @ e B s @
iv. Personal or geographic initials.
(1) I saw Mr. M. and Mr. N,
R 1 ‘9 @ 0 . o0 @ - oy 9@ - 'Y} Y Y BN ) . (Y]
R o ++ @9 i v 90 @ PR e T 1] e
@ .- e -- -0 ‘e 0- O -0 [ I J [ ] (1) o 6- @ i ) e o L ]
(2) G. B. Shaw -+ S ee 1 00 - e
@ <@ ® - Y ) ® :++ @
(8) Washington, D.C. Clee T %I 420 % %0 D% ee 11 % e
‘e @ ‘e 00 O O O . ‘@ s @ @ o @
v. Initials of agencies, organizations, etc.
(1) RCA Ll e Tt
9 9 @ - .-
(2) B.V.D. e ee i 8. se .. T8 ee
@ «+ @ -0 ®® ‘® ‘O® - @
(8) The B & O Railroad. Dt ‘e Il 6! M e i1 % Clee Tl et ol 0 %t %0 e
‘o @0 ‘o @ o0 9 0 ®- O @ s+ e @ x B

vi. Special abbreviations confined to a particular field or even to a particular book.
(1) led e
@ -
(means “least common denominator”)

(2) L.UB. - e

e 0. %0 o ee % 8t %
(means “least upper bound”)
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(8) SAS RS S S

(means “side-angle-gide”)
(4) CIPA M & A -SREEN-+ Sld¥
@ - @ @ @ @
(means “Closure Property for Addition™)

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

(1) Va. e % ee
‘o 00 - -@
(means ‘“Virginia’’)
@) nstangles %8 0l %R Y
0 @ ® ®r @ @ e @ s @
(“st.” means “‘straight’)
(8 PL/1I Loll et el et il e?

9 @ .: ®: ‘® @ @ o

(means “Program Language I”)

4) I/0 ‘e . oY 18 % e il %
‘9 @ +: -9 9 0 -0 O

(means “Input-Output”)

(8) d-c e % il e
‘@ 0@ @ -

(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. AP AN I S L B M ?. e ee
e oo ®- o & * ® <0 0
(2) Blood types are A, B, AB, and O.
L [ ] L I ) [ 1] X 2 ] o0 o [ ] [ 2N J .. [ ) e @ [ X3 [ X]
- @ [ [ ] o [ ] [ ) 0 & [ 3N [ ] ® LN ® - @& .. ®-
X J [ L O ) [ ] o O [ ] L ) X J [ ] [ ] ® & .- ® ® - ® - [ ]
o0 ®: @
®- ® 9 -0 00
(1] [ ] ® o -0 [ ]
(8) sinx %
*: .. @ o0
(4) Serial no. GE96F'12.
“ ‘9 00 -0 O O *® - - e @O s B cr s e s @@ e e @ v
- 9 00 O - O X Y BN 1] - 99 - 9 -0 -® 09 - O .0 O- O -0 @0
@ @ @ s e @ ®: o @ @ it @ e e B @ @ e e e @ @ @
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§50.

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) PM. e e 1 % ae
‘9 8- 9 0O -8
(2) EST Ul %% T el
9 @ - 9 O

(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=20g

(no periods apply to these abbreviations)

(2) We know 32°F = 0°C.

<. .0 @ P @ Y Y I X ISR Y ) 9 @ 9 . @ @O . o® - -
- 90 0 @ e -0 00 @ <@ . 4 9 . @ e e @ 9 @ -9 T )
9 @ .- e @- *® - @ - @ -© @ @ . 9 @ o0 89 - <0 Y “® ® - @
(the period ends a sentence and does not apply to the abbreviation)
(3) 1light-yr ‘o0 o et o es i e % ee
9 - - e + .0 0 @0 -0 00 O
(no period applies to “yr” whose letters correspond to a short-form word)
(4) lat. 30°20" N o Y et ee o es le 0% lselle %
®: ++ @ 0 e - - o0 - ® ‘0 - ©:- 00 O [ ] [ B )

{no period applies to the “N”")
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(6) 1= 1000 cc T oo, T 2elleie:e
L S L N e - 00 00 oo

(no period applies to the “I'’)

6) (m) o 1o 7 et
oe -0 o oo

(the presence of the parentheses has no effect upon the decision that the English-letter indicator must be used)

(M DOm? = 100 em? S ee oM. TN 3 ii.i, s
‘e @ ‘O @ . @ ‘9 - o0 - - o9 o0 T @ e @

(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)

® m cm % 0 %P 00T SRttt 000 e
em mm c® ® @- & - ®- 90 - 0 -0 -- - 0 0 ©- 0O

(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) 1/0 means “Input/Output.”

EEEY Y Y R X *® - 09 @ fh . .9 00 00 O -0 9 -9 - O 9 - 90 O @ -
‘@ @ @ - @ . @ v 8 @ @ ®: -+ @ - O - 90 @ :: 4+ @ ' GO ©: -+ GO O .9
c® +® - S O -0 ‘0 O ®: - @ O e -6 - & O 00 & -0 0. ‘0 0 00 0 0 00 & -0 o0

(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)

c. The English-letter indicator must not be used before an abbreviation which consists of one letter or of' a 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,

o .- ‘o @ ®- e 90 .- [ 3 ] @ .. @ * O o0
‘9 O 0 ® @ - - e . e@ S e I R ) Y e e * (Y}
o0 - 66 0 - -9 -9 X _IEEICEEEY ‘9 O *0 o [ ] .. e .0 [ ] *
(the periods apply to the abbreviations)
(2) Does 1 km. = 1000 m.?
- 0@ - O @ B o @0 - - -0 o B RN e® - .
. 9 9 e @ o ®- e .. @@ Ce e ‘o & -9 @ -0 . 89 O
o - @ - @ e - - ®: & -0 -9 @ o® - . 00 006 o0 ®- -8 69
(the period applies to the “m”)
(8) 1 light-yr. - e oY % o8 11 % % ee
e - - e .- -9 O 00 00 o .9

(the period applies to “yr” whose letters correspond to a short-form word)

4) (m) 0 ° o oo
o o 0 00

(the presence of the parentheses has no effect upon the decision that the English-letter indicator must not be used)

b L °® 0 - @0 0. . @
.- I RTIAE HE T

(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) 1km = 1000 m - e 0 e s el e e e o U0
o® - - o O 9 O o0 - 60 00 o0 ]
(the abbreviation “km” does not correspond to a short-form word)

(1) 100 em? = ? m? s e e e 0% e 8 T e e 0 e
ee .- o0 o0 v @ @ . @ e o oe e -9 - @

(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) e, o oo Yo ae 0!
T @ e @ e
2) (eg, ... 20 "o o0 30 00 o Sl ee
@O ¢+ @ .+ @ - ®- - O- 00
(3) 9 1ft? ‘e .o e? o0 o0 0 6!
o0 o . @ @ - @
(4) 3 gal, 2 qt., 1 pt.
Y o0 o @ v - X o0 @ -+« . ) o -0
-9 00 o - & 00 o X X X . 08 00 80 o .l ¢ 00 00
o . - v e @ @ e o® o ®: - @ - - [ 1] ®: o L]
(5)  Ares. poivgon o o8 ‘o 00 ‘o 20 00 e 8T e ol %0 e % %
-9 O . o .. .. X ) LN I ] ) [ X3 o0 ®-. @
(6) 38 gal, 2qt, 1pt.
c® e o0 ©- 0 - - X I o0 e ® [ 1] [ 3
-9 00 o -- o O K2 X o0 60 o [ o 00 o0
[ T ceee @ e o0 o o o [ T3 o ° °
(7 (a = a) HEL P 20 % ae es
e . .0 ‘o o T I 11
(abbreviated form for angle — angle)
(8) Turn to Chap. IV, (p. 27).
. 9 O ®: 90 e @ @ 09 - s e e @ e - o@® - @ v s @ ® ..
o 80 - 00 @ °® .. . .. @ @O crovs @ @ o0 o: o0 8 0 00 0 -0 00
-9 0 00 & O ®: -® -® - @& -® ‘® 9 - OO0 -© [ 1 BN EEEY J [ L BN ] 0 o9 0 -0
(9) Refer to Vol. I, pp. 30-35.
e @ @O 60 0O IR TR I e I T o0 oo . Y R « @ .
- 90 -0 O0- 00 e - 6 -9 O @O ® - @ e 0 080 -8 00 e 90 O e o0
@ @ -+ e @ o ‘© 00 9 ©- ® o ° e 0. .o £ ®0 e - ‘@ -0 -0
(10) 60 mph — 88 ft./sec.
X J . 0 00 ¢ -9 O @ rr e ®® -® -+ -9 -0 ® &- o0 .
‘o o0 - e @ 00 EE o 0 O ®: 00 068 0 - O -® [ 1
e o o0 ®:- & - LX) o0 00 o0 ®: ® - 0 O .. @

§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) 15 in.




60 Rule VIII—§53-§54b

(2) 15-in S el e il et
*® .- -0 08 -: O
(3) 23 min. ‘S el e % e e
e & - - [ ] o -0
(4) nst L’ e % P edee 3TN0l
9 O e - -0 ‘e -0 -0 O [ X
(8) Read Chap. V. e e %8 N S S-S SIPY e . 818 ee
o @ - as o 0 - @ -® ‘0 -0 00 0 @
(6) {Ariz., Ark., Conn.) %0 i 8% % e el 1% e e oo "0 o0 % oo
‘9 00 ‘0 @ .- ®0 -0 .- ‘o0 @ -9 .- ® - @ :® -0 OO
) {Wed:, Thurs., Fri.} ? e il a8 9 e e 1% %0 o ee 0! 9% % of e (T ol
‘o 60 -9 -0 -9 O . Y I Y ) ® '@ v ‘@ v @ v @ O 0
(8) x-min. e 0T 11 % le e
e 00 &0 o [ ] .
(9) 6min./360 sec. :: [ L] ?. ‘ [ 1) :z ® o0 00 :. Q. .‘ e .‘
[ 1 BN ] o O ® -0 0 (1] [ ] L EX J
(10) 1hr. % o oo 20 00 Y 00 '0 7 e 00 .0
60 min. e ve 8 0 @ 0. B0 o ®: -0 o0
(11) 6 min/360 sec .E s :' .? :: M o :. : :‘ '.“
(12) _1hr Wl Sl taels ere
60nﬁn e - . e @ [} [ 1] ® L ([ 1]
(183)  Spart. sum e e 8% % 24 08 ee e et I %
3 H B HERE L LR § R
(period at the subscript level)
(14) statvolt-cm/statamp-oersted
*r® & 9 O & - -0 - 00 060 S 0 -0 0D O -0 O:- 90 00 - O O- O- -0 OG0
et 00 O @ O 08 - -+ i+ B S @9 > B - 2 B+ s+ B S 9 - @
®: ++ O 0 O 0 O 99 - O -9 S 9 O - O - O S 00 & -- 0 O- -0

§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).

v 9 @ ®: @O “h s @ @+ @O v st @ @ e e o0 - - c® re e @ @ s
. 00 - 00 - ee - .- 0 00 e v @ @& v o0 & o0 e 6 00 6006 -0 o0
‘9 @ 00 6 O ®: ‘@ ‘& - @ -0 ‘o -9 - 00 -0 o® & @ o0 O 00 o9 ‘0 O

(2) Refer to Vol. 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)

(8)

(4)

(6)

(6)

(0

®

9

(10)

(11)

(12)

(13)

(14)

(1)

(16)

60 mph = 88 ft/sec
@ e e o9 o0 o T Y I e -0 -0 -0 0 O 0O
-9 00 0 s @ G0 e aa ) P X o 00 -0 ®: 0
e o o0 e O .- 0 @~ 0 00 o0 [ X o @ @ o
(3yd)2:9yd2 @ v o0 o0 O : e : .. ?. ?. [ ]
H-Hibdd ee .7 oo . oe o oe :? H
60 1t T o oo oo
o o o0 e @ @
lhl‘. .: 0 :. :‘ ‘. (1] '0 .. ® o0 :
601’1’1111 oy ) s @ -9 O [ (1] [ O ] ® o0
A o ‘& - O . 06 .- 0 & ©- 00 00 9. 00
reé. polyeon %o 32 1S 3% (0 00 00 -SSR S PSP 4
60 m'p'h‘ : [ 1] ‘ .. 0 :. [ 1] :. ..
e [ 1] ®- [ I X [ ] X ]
42 ft. bm. ‘e ee o, e ot oo e oo % ae
e -0 @ e @ @ e @@ .
8 ft. = 1 yd. .5 v 3 :: ;ﬁ : : .5 .. ?E * .:
Q =U; —pe. Dles el T il il 3% ee Y6 ee
-9 @ - @ . 9 00 - (1] o ® .- [ ]
6 yds — 2 ft ‘e e % e et S e o
e o [ 1] [ ] e 00 o ERCEN
A rectangle h ft long by k ft high.
[ ] - & @0 -0 O o0 60 & o [ J e -0 [ ] < 00 o 00 < @ e -0
o -0 (1] o o0 LS *® oo [ (X ] [ 0 00 ®- -@ 9 e®: 00
® e ®- e Y o Y N M Y ) X B ) . @
e 0 @O ..
e o @ (1 ]
. e . ® @
4yd2ft1lin e o *% % HIR e ot ‘e e o %
e o o - - e © e @ e . - o
N 35° W e 1. %2 S o0 o, .8 % o .. oo
[ ] [ I ] *® - - @ o -9 -0 ® @ -
(2x — 8y) mi. e o % 1 00 70 ot ®? o? oo
o0 - 60 80 - - 00 00 ®: - @

(the closing parenthesis does not apply to the abbreviation; the abbreviation must be preceded by a space)

3 hr el Telld %o
‘e - @ @ 00 e @

(the closing fraction indicator does not apply to the abbreviation; the abbreviation must be preceded by a space)
‘9 00 - - - 00

25 Sq. Ft. -
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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) 13.even S e oo co o Yo o % %
®® ¢« + O O -+ 00 . @
TT(@) dampere 3o, i30St 8
- s -6 o0 -0 o o b4
(8) velocity os. Yoo %o %% es %2 % 20
v 80 ®- . [ ] [ 1] [ ) ® -0

® fofomd 3

(in ink print, a picture of a church)
® AEDSERY:
¢6) inch-pound* PR S P -S4

®: ‘O 006 &: 0- 00 - ®-

(7) distance _ rate 0 % o ot el T 0 %N et s e o0 7 e %

tlme @t e @ @ e @ e e @ o ) 'Yy o @ @
ii. Any numeric symbol written as in the Nemeth Code.
1 [2 A (—-— ) )]
(1) cos rc csc 21

...... .:... . o ?. o0 9 o9 @ v BO® - v @ e s @ @ @ @

. e @ Il ee e le il 8% el o oo o 8 o 6l O % e o0 1l o8
iii. The general omission symbol.
(1) ten ? four = six oS 0. %2 02 00 0. o 0 ‘o - o -0 80

HANLEPSA-- R S PS54 ‘e e o % ee

iv. A single letter.
(1) aarcsinx 4+ barctany
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. v. Any sequence of more than one letter in which each letter has a separate identity.

(1) xy sine z Nt %
*® @9 . .- O - 9

vi. Any modifier symbol.

D Bt s E TR
vii. The radical symbol.
(1)  vfour e 8% % % e o0
e .- o 90 0. @
viii. Any operation symbol.
(1) nine — seven = two e %0 % ST % e %N S oo oo "o
L ) - o - o0 ® E 1 ) - @ ‘o O ®: - ®
(2) ergs/cm? %e 06 00 o7 10 17T 3 e
e @ e @ @ @ o « e
(8) 60 min./hour ‘e o . ® 2 e es oY o0 % % o
e o oo o & -9 -0 0O CERCENN ] o0 ¢
(4) statvolt-em/statamp-oersted
‘e & -0 0 - & ‘0 - 00 00 -9 -4 -0 -0 O -0 O 00 00 - & O O 0 0
ch i 90 @ 0 @ O@® - v e+ s s ® 0® - @ e e e @ se e ‘9 09 - @
e - ®- 0O - @ . 00 - - -9 O ®° @ -* @ -+ - O- OO ..».. ®: O @
(®) distance  ate s oeet gl @ISttty Tl et ad e
time
(6) seven + three o e 0 % % vt %Nt
®: -« @0 o 00 ®: . ..
(7) people who travel by bus/people who travel by car
/ (1] e o ‘o @ ®- 0 0 @ e o8 e O °
[ X -9 -9 e 60 - O ‘0 & [ ] 5.4 L ) < @
LK e o L ] . (1] [ ] 0 e ©
‘9 9 00 & - 00 O [ ] [ S ] -9 [ ] L X J [ ] c 00 L
‘@ - @ ‘e -9 8- @ *® -9 [ ] e o [ X ® o (X R L
‘o @ O - @ ©- O I .- ] o e - o

ix. Any comparison symbol, even though there is a space between it and the word, part word, or abbreviation.

(1) 1 hour = 60 minutes - % % % %% e ‘e oo ‘o e o %l %Lt
e - - <. @ 00 O o O o o (1] *® ®: 00 O [ ]
(2) Let 8x = the larger number
o - -0 e . 00 9 @ -0 @& O- [ ] o 00 00 0 - 00 o [ 1

IR TERY I T o e® - - BT oo o0 -0 e -0 00 o0 @ . - oo

‘o @ e @ *® -. oO -9 ®- @ s e o @ .- @ o 980 ©- -Q
(3) seven + three = ten

‘9 @ @ 0 00 S -0 O 0 0- O ‘9 @ ‘9 @- 06

®: 9 O @ -0 - 00 00 00 ¢ -0 e e e ‘o -0

®: ++ Q0 ‘* @ O0 @ - @ o . o @- ®: . @
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(4) Copy and replace [J by = or =4 to make a true sentence.

(6) It is a fundamental principle that =’s added to =’s are =.

'Y ‘o .0 'y ®0 0- 00 00 O- .- G 0. O °e 0. e -0 00 0. @ ‘o 0. @ .
e e e @ . P s .8 08 -+ @ o e - @ e o o 0 oo - o0
‘e 00 Lo .. Y T Y * 0 . - 0. 0. . e o ®: .+ .. @

o @ -0 . o .- eo® .o o e - .o ° . o e -0

eove e . o0 o oo -0 o .- @ oo -0 <. <0 @@

‘0@ 00 @ ‘e -® o o . o o o o e o .

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 o o %S oo
@ - O L 1]
(2) cosh x 20 % ot 8 b
e @ . [ 1]
(8) sinex 4 siney %% W ittt s
[ ] L 20 o0 © ® [ 1]
4 cos (are Tamx + T)  eee e goegiee o zees s e s e ge e s s
@ 3 Teeg gl GBS LadnEdeds
(6) 2 arcsin x 1ol 8, %0 -0 e e oo
*0 O L ¢ @ [ 1]
(6) Arc Sine x O S-S 44 e e %% % b
@ e B s ‘O @ e @ .. T
(7) Arc ACB is a major arc.
. @8 @ ®® DRI REEEICN 1 BEEIPE X Y ®- ®0 O -® O- O 9 08 - -
roer 9@ e D N T o O .. DT Y ) ® oo -9 -+ 00
[] e [ . ° e e ° . ° ‘e

¢. 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. 1 8e e *: s %o ‘e e ‘o ee
‘e : . . .- o o o e® °
(contraction not used according to a(i))
1 1
2 From — to = . DR 7 ) o -+ ® -+ -@® ‘o o Y ® e -0 .
@ 1 © 3 et e LIeas shle Tperlleiizizes

(contraction not used according to a(i))
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(3)

4)

(5)

(6)

)

@

(9)

(10)

(11)

Decompose 1 ABCD into & ABC and DBC.

.. ® ) o o8 . . . e @
@ rr re c+. B @ O @ O - 9 @ r@ @ e @ s c@ e
Y I e ‘o -0 R TR TR 1 [ 89 - @- e @ -
-0 99 -0 R TE Y N TR ®- < @ . @ -9 00
o ®: @ ‘o O O @ v @ v @ v o0 Y BT IR 'Y @ -0
{contraction not used according to a(i))
From a tow. 44 e o Yo ? ed IS e
@ e Y o ©- ‘9 @ -0 .0
(contraction not used according to a(i))
From—10t010.  :: 3¢ 1 i34l g o8 % el e 'S es
@ v °0 69 - - o0 e O e .« 00 -0 O
(contraction not used according to a(ii))
22 X 8isequal to ? X 11
@ o e @ @ e o @ o 0 o ©o- O 0 @ o0 ‘® ®: - -
‘9 @ @&+ . . SO o ©- ‘O 00 -+ -+ @ .o -0 0 - .. & O
®® €6 ®: . @ - e @ e @ 09 -+ @ @ O 00 -« @
(contraction not used according to a(iii))
the imaginary part denoted by i = (0, 1)
X2 ‘9 00 O 00 . e ee (1] 9 0: 00 o ® 00
®- ®: -+ -+ 00 O ‘@ @ ) o & -0 ‘0 00
0 v @ e e @ @ @0 ® . *: - @ L]
o 0@ Y ) ‘o @ PR e o @
e -0 e e ee o® -0 - - ®: 00
« - 90 .. ‘e 8- *® o0 O e 00
(contraction not used according to a(iv))
AB is parallel to CD
@ 0 @ e @ e -0 O ¢ O ®: & @ @ e @9 -+ 00
e e e @ ®: O e -® ++ @+ ® 9 @ o0 'Y e s e @
@ ce @ e . @ & O - O+ O ce @ e o Y X R
(contraction not used according to a(v))
Divide by V3 . % et el e % % %% 1% e 00 10 ee
@ < s @O e s e . 00 - -® .9
(contraction not used according to a(vii))
From — 10 to +10. 8% Il el e esve  Tellle s es
<9 .- oo 0 - - o0 ®: O *® - @0 -0 -0
(contraction not used according to a(viii))
If ='s are divided by =’s, the results are =.
e oo 90 X X LR BN J [ 1] [ B 4 . *e oo ® [ 1] L BN ] @ .
® .- .. Y ®- Y ™Y I ) ®: @ . i X
[ ] . ‘o @ X AN 1 ®- ®- L [ 1) . o (1) [ BN ] 0 @
o - -0 &6 - @ O e 0 ©- ‘0 @ @ -
60 ‘0 0. - O- G0 O e 90 -® s e <0 90
®: - ®- 6 ©- ® ®- e @ e 9 @ 9 0@

(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. lee Y ee %o os To % oo ‘e e. 00 .8 o0
9 - 90 O O o @ & 0 0 - 9% 9 O
(2) Convert mm to m. Tl ee o1 8% .8 o0 oo os Yo o % e
i @ - 00 -0 O [ ] ® o @ ® & -
(8) Convert days to yrs. ‘i ee 8. a0 oo e %0 0t os o % o0 o oo
‘e -+ @0 0 @ v e o o *® 0 0. -0

fii. Before any Roman numeral.

(1) Chapters I to VIL RO SR -SR-S PSSP 4 e .l o? s % T8 e e? IS ee
® -® - @ ®: -9 O LX " JERY TR ®: O 0 '@ 09 -+ . 0 -0

iv. Before a dash or ellipsis.

(1) 20addedto equals 30
.o .. e: - ®@ TEX o 90 - 0. @ ° o .-
N ) ) ee o e® O et e e aa e ‘9 00 - - @ @- X BN Y X )
e o (1) X ) [ ] ®: O o0 ¢¢ 00 oo v @ 00 . & @ o0 - 00
v. Before any reference symbol.
(1) §25 to §27. 0l el el s %o 0l et S el ee .9 ee
e 9 O 60 O O o O e @ O G0 O [ 1] [ ]
vi. Before a “single letter”.
(1) the imaginary part denoted by i = (0, 1) !
K J -9 00 O 00 - - 0 00 L 1 e® ¢ 00 ©- -9 00
'Y ®r ¢+ < O® -® ‘9 O -8 @ ‘¢ @ -9 G 09 O
o0 I AT T T Y ) . @ s v s @ @ ®- O
o o9 .9 o @ W e e B
®: 0 - PN o® O - o o0
v 00 . X 2N X e o0 o s @0

vii. Before a sequence of more than one letter in which each letter has a separate identity.

(1) AB is parallel 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 4 people who go by train
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(2) the number of people who travel by car 4 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 inz;

ix. Before any modified expression.

(1) The change from X to y.
iy J o O 086 09 o [ 1] o0 o e @ 0 - -0 -
.« . e is -9 90 @ ®- < @ . -9 @ @
‘o o0 @ e @ e s v *® -0 ®: O o0 - -9 @
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.

- 90 -9 @ e 0 O o0 o- © [ 1 BN J [ ] -9 @ e 06 [ 1]
e -0 ®: O ®- 006 -0 0 -0 o e -0 ® e -0 [ J -0 0 [ e o0
-9 00 ERCEN 2 o o o- o [ J ® @ L ] ®: O ®: - (1] [ ]
xi. Before any grouping symbol.
(1) From (1) to (5). 18 e e. 08 es e e e e .o e
@ v (1] O 1 ®o: O ®e - 60 -0 -0
xii. Before any of the miscellaneous symbols of Rule XXII.
(1) Change to %. LN % e e ? e le ee
@ @ v @ e e ®: ®- - 00 8 @
(2) Change the money into $10 bills.
- 9 O 00 @6 o X J ee - O o0 DR BR L ] [ ] .. [ -9 0 @ [ ] .
DRI B T RN J o - e 9 @ -0 -9 o® -0 [ 2 [ ] - @ ® o - @ ®: o0
@ @ e @ e e Y} ®: - @ OO0 o @ ©- ® Y ) - 9 @ ®: @

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

‘e * .o . o0 o0 - ° oo ¢ .. 0@ .0 ..
‘e 8- o o0 ‘e e .- o o0 00 -0 e 00 00 o0 -0 oo
' - o .o 0 o 0. .. -0 oo D) e o * .o
(2) ith, jth, kth, ..., (n-1)th.
e -0 0. .- T . o @ °- oo * o * ..
* o o0 oo ‘o o0 o0 oo e .. o0 oo e -0 ®: 86 00 00 -0 oo
4 o - -e e .. ) e e o . . o o -0 ee o- oo e o * .o
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(8) 2nth ‘o 0. "o oo o6

0 O 6- & .
(4) 1st and 2d. 0 el o el 144 el %018 oo
. *® - @ O [ 1] e & - -0 O

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) 2. % *2 %2, e ? e o 0 %0 et
® e @ vs e e~ DY o o 00
(2) (that is) e o8 %0 % o8 ot oF o8
*® @ ++ - @ . e 00
(8) (not-p) %0 %0 % of I e %l

(4) The x (in the example above) represents an integer.

[y J [ 1 ] L ] ® 68 [ ] o 00 O e 66 ¢ L e @ 6. @
®- [ e ¢ X J e ] [ 4 [ d [ ] e @ O 00
o o0 o o (1] - ([ 1] re 00 [ ® [ J .. - o0 o0
®: 00 - & -9 -- ‘O -0 o- 060 v @ 9. 00 00 - -
o0 ‘0 O 00 0 & 0: 00 o e @ ‘9 090 -0 00 00 o0
@ o ® o ® e o @: @« +4+4 <o @ @
(8) (of course) o0 (2 % Y % % 00 0 %% e
® Q@ v e e B @ -+ 0@
(6) (Formally a polynomial)
®: -+ 00 O- 0 00 & O e o0 o e® O &:- 60 00 - 00 -0 6 o O
‘'9® - O ‘® 09 - - @ ® 0 . ® - 6- ‘& -0 ‘@ - @ :+ O0- OO
e 0 . O O O ® e 00 .. e @ 0 060 - & ¢ - ®: o0
(7) (officially withdrawn) e %o 20 20 0Lt ot %2 %8¢ % o2 % ol
@0 O - s e+ v e o O o0 o .- @ [ ) 1)
(8) (“Can you find the answer?”)
®: -® - -+ 00 ©- 00 [ 1] e - - 00 5] ¢ 00 -9 -0 60 .. -- -0
e 0 O - . . @ .9 o .o -0 .- e 0 9 00 00 0. -0 80
o6 -0 €0 ‘¢ - - O (1] IR O oe e @ @ @ -0 80 00 0O
(9) (“in addition, x £ 0”)
o ‘@ -+ -9 o@® @ ++ @ e 0@ - 'Y ) ‘o -0 @- » @ . .0
e -0 0- o -@ < 9 O O ‘& & .o R XY B e o0
0 -0 00 - O EEERY IELICEEEY 2N T 20 e -0 @ o9 60 & 906 0O
(10)  (“Of course not!”) o0 o e 1% ST %7002 % %0 % o8 es te ee
[ 1] o 60 ‘o O - s 9 O @& . e - & & 00 00
(11)  (Give the command) o (I 0% S %% pod 00 o, 0 00 0 02 0ot
®® @ - - O - - Y Y e @ O @« ++ @ ++ OO

~ f. Contractions must not be used when they are likely to be mistaken for mathematical expressions.

(1) Use the J to find the volume.

- @8- -0 0 0 8- O X s 99 - 00 @ & @ & O 90 0
M LY e o0 -0 o - e & -0 -0 o .
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(2) Can C = 100? R4 S 4- 44 e el e te 8 e
-9 .. .. ®- -9 . -9 @ *e - 0 00 +0 09
(8) a=Dbbutb£ec e e s S 7 ef .. 0. 08 e
. Y X ® 0 o .. L ® O [ ]
(4) We see that c =d. e % o % % s %0 % of e e %% (3 oo
‘e @ . * « e @ o ®- TN e e .o
(6) Let this be an angle in standard position.
CECE ] [ ] [ ] X J [ ] ® & [ (1] [ ] 0 00 ¢ [ o 00 o 00
< @ o o0 . 00 00 & ®- ® - @ -9 00 O ® [ ] [ X3 [ ]
LN I ) [ Rl N [ [ [ X} [ [ ] [ ] ® [ 1 BN J
e @ ® ¢ - ®
o 9o ® ®. -0 o 60
[ ] ®- O CECEEEY BN [ ]

{*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 - o oY S e I %0 % 2
(1] ®. - [ BN ] o0 o8 [ ]
(2) not-p % .o
o 00 -0 O
(8) x-intercept Te %% 1l le o8 38 %% % 3% of
‘9 00 0 0 0. O e @ ®
(4) unary, binary, ..., m-ary. ® % % . e e i3 % . Ll e 0 e % ee
o0 - & o0 - - e @ O 0O - ®*: - O ‘® O S0 O 00 -0
(5) 4-off sale % e (% el Sl oS %
‘® - @ ©- 00 060 00 - ®- ® .
(6) 9-inch S el e
o0 O- 60 o -
(7)  hydrogen-3 00 %0 %0 s %o o0 el Il le ee
< 99 -+ @ @ . o0 006 - -
(8) 360°-interval tec oo o -8 Y 4l ees ety
*® - @& 0 - 0 O - 00 O ®: & 00 - O
(9) ?-ounce % IS8
0 00 -0 o . .
(the omission symbol replaces a question mark in ink print)
(10)  (ft.-pound) oe oY o8 o0 107 1T %0 oo
®® - O -® 00 O¢- ‘0 -- 00
(11)  inch-pound? e T IS0 % T N L.
o ‘9 00 0- O [ 1 BN .. .-
(12) 60 min./hour S ee o % o ee 8% %% 2%
0 @ o0 [ JE ] @ [ I ] o 60 ©
(18) (rate) X (time) = (distance)
o @ O 9 © ‘® ‘® 0- ®- - -0 -0 0 @ e - ® ‘® - @
G0 00 - 00 -0 60 - - 00 -0 00 00 .. .. o0 68 690 - 0 00
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(14) energy — mass X (8peed of light)2

o @0 ©:- O&: 00 o6 9 O oe & 0 ‘0 ‘0 & & 0 00 0 00 [ 54 [ 4 I 2 ] X [ [

‘e -9 -0 00 00 -8 s e e s @ @ 1 89 @ O: 0 O o0 . 8- ©- 00 00 ‘0 O

e @ s @ - 08 ‘e 0 ®: -+ & & <+ -0 060 O [ ] L ) [ 1] [ . ® 9. 00 [ ]
(15) (people who travel by car)/(100 children)

o 00 &:- ©: 00 O L o o- ‘0 @ & 0. O O < 00 @ e -0 [ 2N ] .« e 00 e

ee ¢ ‘¢ 0 0 O X J e -0 0 00 .- & -0 O @ - -0 0@ [ ] ee © . (X J ..

o & - ©- & & o [ I e O .. 90 - @O o - ©: O® ‘. [ ] L 1] *® o° ‘e °0
(16) {Mary, Sally, Jean} %% % s, et il %% Tl e el %8 % a2

o 00 [ BN J L (1) [ 2 4 ‘9 08 ® - @ ‘e 00
(17) {Wed,, Thurs.} 180 il 08 8% as o %t %l %0 % s 1% a8
-9 o® ® -0 o -0 e -0 00 & O -9 [ N 1]
(18) The hypothesis about ab is untenable.
[ J - 90 o0 - o -® 0 O [ IO ] [ O I [ ] [ ] [ ] (X ] ® [ @ e

e @ o -® O- -6 O:- o O O e @ ® - O [ ] ® [ * O 9 00

o 00 T 90 O - 06 - - O ® . . [ [ 1 B NI J [ ] o0 -0
(19) The abbreviation for “sine” is “sin.”

[ ] * e:- @ [ J [ ] oe [ 1) X J ® . [ ] [ ] [ o 00 O .

@ [ ] (1] [ ] ® ® ®- [ ] e @ L ] [ ® [ 2 [ ‘9 -0 606 -0

‘o 00 [ ] ®- [ 1] [ 2 J (1] e & @ [ 1] ® o0 © ®: -9 * o0 r
20) Tumtop.92. 8300 8% $es s i3 i

‘0 9 00 - 9 [ [ ] L 4 J [ 1 BN ] [ ] i J
RULE X—OMISSIONS
General Omission Symbol o '

§57. Omissions: A large number of signs are employed in ink print to denote omitted mathematical or literary material. When a 1
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.

(M M2=21 g8 a0 TN i3eles
e 60 00 - - - . ‘o 0 e o o0

(question mark occurs in ink print)

(2) 92in. = ?ft. ?in. - o7 %% oo e H o e 4 o *% oo
0 o o e @ @ X o0 e @ @ o0 e @ +®

(question mark occurs in ink print)

(@) 7TX2714 e 00 :T % o 3 s el e
0 00 « X BN Xi o0 o0 .. Ly ]
(question mark occurs in ink print)
4) 4+ 1?1=10 H-EA 44 e el e
o0 o0 o9 ‘9 O e - - o0
(question mark occurs in ink print)
® 7—1 =35 s ee lee T 13!
- e ¢0 oo o0 rar oe -0

(a dash occurs beneath a question mark in ink print)
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6 9—5=-2 8 e il el ver s
o0 &- &0 9O ‘e @ (1)
(a question mark is preceded and followed by a hyphen in ink print)

m 6, )+ ,18) =(7,13)

®: o+ . e® 9 ‘® O OO - - Y FuE e . . ve e @
e o - 0 00 - &0 00 . o & 00 L o0 o - e o8 0O
e o -0 0 00 06 o9 o5 ‘O - 0 00 e @ oo oo -0 s a0

(blank spaces occur in ink print)

(8 5x25= e e 2% ol el -
¢ ‘@ -- -0 & X ) -9 @ ([ 1]
(a blank space occurs in ink print)

(9) five X —— = fifteen
e - 0 O -0 O e re e e X N K o & 60 -0 o o 00
®: @ O @ . ce e ae e e e ® - ©- 09 ® -0 -0
. o0 .. .. + @ [ X ) 20 00 o0 « 0 @- . .. .. ®- Y ) ®-
(a dash occurs in ink print)
(10) 2, 4,6, ..., 10.
Y I B I fe se ee e 1Y B TEEITETY S
O @+ - -0 o0 - - ‘o 00 - v e we e ‘0 @ 0 0 00
e & -9 ®® -9 O *® - -0 e - & -0 e -- @0 e -0

(an ellipsis occurs in ink print)

(11) The quick brown fox ... .

(an ellipsis occurs in ink print)
12y O+0 =5 $% o0 (0 2% .o ‘e o
-9 -0 00 -0 - o O e -0
(a square and circle occur in ink print)

(18) 5 X7 ~~ 35 Sl T ee IVl % %ed

(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.

@ 40 o ‘o
+-70 ‘o o0

799 . .. ..

s 80 @

o0 00 oo

(question marks are shown in ink print)
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2) 642

oo o0 0.
—777 o % o
453 .. oo se o8

(question marks are shown in ink print)

3) 800

+500 . ee es
? X

_ (a question mark is shown in ink print)

4) 651

X252 e e -
vesD ‘.. ..
e e 8% S
eee?
e R Rt e
o6 06 00 .
e 00 00 o
o0 ". LL N
e o0 /.. ..

(dots are shown in ink print)
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(5) 144 o oo oo
6) 864 e e
= se oo oo o0 oo
°* A T T
[N o0 0 6 00 0O
e @& 080 ¢ -
o0
[ 1.4
(1 ]

(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 et

Closing 44

§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

P
l e -
% REIET
-9 00 -0
®® -+ i 4 e @
-9 00 00 00 o0 O
@ c1 s e se . O@
-9 00 09 oo
%e o0 'S o8
- 00
‘e ee
@ ¥ REY
}5—‘ B g o .- o0
[ ] e 0O
e ¢ -0
%% oo o0 o0 o0 .o e 0. * e %e 8
® v 1 e . 9@ -9 @ ‘@ e @ 9 90
SR AR
Y
-9 @
e -0

(3) —x~=y) _ 1
fFyy(y+2) T y+z

c® 0 00 -0 00 -0
o SO - .+ .
‘e 00 00 00 08 o0

LY T S ‘o @ *® . -0 90 -0 & O
+® 08 00 ©0 00 05 50 90 00 00 00 00 o0 -0 e ee ‘o @ . @ - O -0
@ v e ee 4r 4e se ae ss sa ss se <+ 90 -9 ®- ‘® <+ - 90 90 00 o0

(1) 8 9 o 12 o .- ‘e ce e
eLti ¥ : it S
58009 b tEelrtel gt N
“w s o o
G b b 3 5 G G 5 3 36 06 6 4 0 b
i . ¥ T
Y .. o [
5 -0 o0 00 -0 o0 o0
® 2 SR AR
@@ ¢ vt e s e e @
LRI
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RULE XII—FRACTIONS

Fracton Indicators
Simple
Opening °s
e
Closing e
(] ]
Complex
Opening L%
-9 -®
Closing H
® 00
Hypercomplex
Opening L%
9 -9 -0
Closing e
[ ] o o0
Fractional Part of a Mixed Number
Opening s
Closing s le
o 90
Fraction Lines
Used with Simple-Fraction Indicators
Diagonal line or slash / -S4
‘9 @
Horizontal —_— e
..
Used with the Fractional Part of a Mixed Number
Diagonal line or slash / -S4
“® @-
Horizontal _ :®
..
Used with Complex-Fraction Indicators
Diagonal line or slash / 1oce e
‘e -9 @-

Horizontal —_— croce
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Used with Hypercomplex-Fraction Indicators
Horizontal _ N 4
Used with a Spatial Arrangement

Horizontal (varying in length) —— oo oo e oo o

§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.

§62. 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 line in ink print.

1o 1 ?E .. .‘ oo .E
(2) xt se -0 o0 e - -8
R HS S

8) a+b ®0 - 0 0. .0 00 -0

c :. .. “ ®- ;. .. ‘:
(4) x} 0 e Yol S e el ls

2 -0 00 i J [ ] [ ] 20 .« ® [ ] [ 1]
(3 rate = TEUEgi e g, ceer emeggege g perey e gz e e

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 &+ b TR T S LIS I
L/t I HE PRI ARt 5t

(in ink print, the numerator is written near the top of the diagonal line and the denominator is written near the
bottom)

(2) 38wy

-® . 90 0 -0 -9 09 O
-® 00 -® - @ -- -® ©®
0 - @0 606 0 S 29 0O
(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 (S es 8 % ee %l i8S
*e -0 -9 ‘@ - O0- 0O ® o0
(2) 28/4x S e 0% e % it
e - 0 O .- ® & -0 -9 80 0O

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.

1) 1/3 e o ‘e -° oo

e .. .o o
(in ink print, 1 and 3 are at the same level)

(2) xu/2 T el %
®® - -+ -9 & @

(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)

8) x¥/2 PSS 4 SPSERL PSS SN S AP
e® -+ -® - & O+ 00 - 0 O- O
(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 O e e S % el e % ee
o0 - . @ ‘. ®: ++ 0 ®- @O

(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)
(6) a4 b/e4d PSRN -SSR A4
<. 9@ - O ®- -+ OO -
(in ink print, all letters are of normal size and at the same level on either side of a diagonal line)

®) (a+b)/(c+d) Nt I I E TR LT T
e - 00 - 00 -0 0 00 -- 00 .- @O

(in ink print, all letters are of normal size and at the same level on either side of a diagonal line)
(7) 1/(m) et i T 80 "0 el
@ - 0 & 00 O- 00
(the expressions on either side of the diagonal line are not the terms of a fraction)
(8) 1/81/70 ‘26 ‘s Yoo e ‘2 % o0 e
*® - ‘@ O <+ . 9 O- 00 90
(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.

I5)) 4% e se '8 "o ee T el io 0
*® 0 -0 -0 .- O 0O ® o0
(2) 43/8 ‘e o0 ‘o %0 60 8 1% ol S0
[ 1) [ ] ® e . o o o0 o o0
3 e o0 -. -0 -
s S S T HR

(this is not a mixed number; fraction in smaller type than the x)

(4)  xas 00 %% o0 S %ol e
*® @ - 'S O- 00 o0

(this is not a mixed number; fraction in smaller type than the x)
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(&) suy TR T Bt Bt
0 .. -0 .. -0 0 00 00
(this is not a mixed number; fraction in smaller type than the 3)

I3

§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 @0 8@ -+ @ c: @ 4+ @ e s @
N T8 3 S IO E RHER T
5
2 1/2 ‘i G@ v @ @ s e e @ et @ GO -+ @ e @ )
T KT SR TR L R R L R
23
3 2/8 HY B ® -0 I S ® -0 .. Y
@ L naie e gt
4 5 th B® e er @+ .8 90 ® - o -0 .o
()—3- o 0% e el 700 S el %0 0 et le e
43
(5) 38/4 1% o0 le i e % e .
5 e -9 ® & ® o [ o o0
(6) 1 é . 90 09 -+ @ - @ +- @ ® o0 Y ® X}
%/ IR It S PRSI S I HI IS S LR

§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)

o ®
Mmlﬂwl

(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 SR Y o o0 e e ® @ - @ - ® 00 - @ - ® -0 )
1= .. o9 ®. e ‘0 @ ‘80 8 @ e e @ e ‘o 00 - O ® -0 .o
4 e e - ® -0 - -0 -0 00 -0 O .- ® 9 . O 0 -0 00 -0 00
1§ Y T T T T T T T )
5 ‘9 00 00 00 60 00 00 00 00 00 00 00 00 S0 00 00 00 00 00 00 00 00 00 - ®
__..5 ° c@ st ea an ee es ea ee e s w4 da te ad 4e e e sa sa se e ae e o e
@ -
S X
o0 -0

(preferred method of transcribing a hypercomplex fraction)
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@ 1_yx ad; (2x)—-2x(;ix (1—x)

(1—x)°
2x \?
T+ (=)
- 8% @- -- . 59 -0 60 086 -0 00 00 -6 O . 09 O
9 B0 ® e .. 9® ® ® -- -® - © OO O - @O
*® 0 00 -- 00 60 09 & - & - 00 060 60 O: 00 o0
@ - OO0 00 606 9 00 o0 0 O *e -
DRI LR Y SR S o0 @ - 9@
o0 0 o- 60 -0 * e o0 oo e o0 o0
o & * -0 L ] i
.0 @ v 00 o O ® - @
L I J [ 1) o0 00 00 [ 2 o o0
Y T T S T T T T T T T S S Y ®
‘9 00 60 00 00 060 00 60 08 00 00 SO0 00 00 90 00 00 O - - - -
) I 2 T T Y )
‘9 - 9 O @0 -+ 00 ‘@ ::+ - OO 0@ O -0 -
| ‘9 @ - B0 @ O +: e @ s v P @ 9 O
1 0 .- 00 60 -0 0 0 O - - 00 00 00 o9 - O
(preferred method of transcribing a hypercomplex fraction)
(3) d d
(1—x) = (2x) — 2x = (1—x)
(1 —x)?
2x \?
L+ (123)
DR 1) N Y )
X [ ] ‘9o @
B J X
®: .+ -+ 9® ‘® 0 - - O @- -+ 0O ‘0O - 90 0@ -+ <+ @ @ o« . 9O -@
00 @ - - 90 -0 00 00 -0 00 O - 00 . O - ‘0 G0 00 -0 00 O - .- 8O
®® - - 060 OO0 90 O - .- OO OO0 O 00 8O @0 O 60 -6 - - - 00 060 - - 00 00 OO
0 oo 26 oo
. @ .
. ee . ee

T Y
° ': 09 00 00 00 90 60 00 00 00 00 O VO 00 00 00 085 00 ©0 00 00 00 00 00 00 OO '; ;:
- o® -0 -0
e - - - 00 -0 O
®® - 00 90 00 .. O
. L T T T Y . - .8
~; ° '= 00 60 00 S0 00 60 00 00 GO 00 00 00 00 00 00 00 00 00 00 00 00 00 SO OO 00 00 09 00 k¢ - - @
. . e e e ‘9 o0
e | .. [ I )
‘9 @ -
0 @- o0
[ e o o0 .. ® -0 -0
[ ] e - *e 60 00 o0 [ 3.4 L BN J
(1) ®0 o0 .o . o0 o0 o
@ e+ <. 0@
N I
e - 00 00

(complete spatial arrangement)
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@ 15 d% (2x) — 2x % (1—x)

a—x:z
2x \?
1+ (125)
c 99 . 060 O -: - 80 -0 00 506 -9 00 00 0 &- - 00 .0 -
TIHHEEA 5 S HEFCE S I I PSR Sars I L SRS
N BN EEEEECIEEE 1 JEY JEY TN TR Y I
To ol 85 % o 00 88 T8I0 el e e el % e o8

(complete linear arrangement)

0 06 -0 00 08 -0 6. .- .. 00 O

‘@ @ @ - @ ® & -+ - 00

o o v 80 06 80 - 00 60 0O
- o0 -0 - o9 @ 0 9 - .o
ch e @ s . -0 08 @ O Y .o
o - 00 00 00 00 . o ® o o0

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 &
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) VE =1 4 1
2 + 1
2 + 1

o 4 _ 1

2 +
N
.o @
*e -.
.o .. @0 .o o L@ h e @ e e e e e e
‘9 0 90 . .. 9 O - 00 00 90 00 00 00 o0
o ¢ -0 .o ®- ®® - @@ e e e ee v s
.o
4
0
J S
L 2 Xi - 90 00 09 o0
0 O 09 -+ o+ e e

7 ee
Y

§70. 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.

1 142 e e .°

. .
2_+_4 (1) e o
®® - e )
-9 00 00 00 o0 [
I 'Y}
-9 PR TSN
‘O 0. - 00
e o:- o0 O
2) x e ¥
y e @0
o0 -+ ++ @
0 00 00 -0
‘@ s e+ @O0
I 1}
Y
‘e 00
3) distance SIS R B
rate — —— % e o0 .- -0
time e e
[ ] [ BN J -9 e [ 1} . ®
[ 1] (1] [ ] .. -9 00 090 60 o0
[ ] [ BN J <@ .- 0
-®
e oe
®-
4) 5280ft 60mi 1h 1 mi 88 ft
S - m r min = —— =8B ft/sec.
1mi lhr 60min 60 sec 1 sec
@ e e ee o @ @ e v o9 - @ Y o ®- LY JEE o9 .
‘9 8 O - -0 o [ ] 9 &9 -0 @ -0 @0 e oo ‘9 0 e @
0 -0 - 90 0O v @ e o oo ®. - *e - - CECIE X e - - ®: @
@@ + e e ee e s ad e @ @@ v st 4 se s s @ @@ s v s ot ee s er @ @@ s s e ts s se se @
‘O 00 00 00 60 00 00 00 00 O O OO0 G0 00 060 00 S0 0 - 0O 0O 00 00 60 S0 & 5 60 00 SO 00 00 00 00 O
c@ st sh be e e e aa s @@ @ 0+ e s e ar 12 GO @ s 1 se 1 e s @@ @ -+ s+ s as s s s B0
[ J (1] ® [ ] L ] ® o s ( 1) ® ® o 00
[ ] [ ] [ ] e e o -0 .. [ o [ 3 [ ] Ex J
(1) [ ) [ X ] o0 0 o0 o o o0 © ([ 1] L J ..
[ J o -0
-9 O - e o0
o0 00 o0 . @
o o @@ - e+ e s e e e @ ® o o -0 e e o o o0 .
.. ‘9 00 00 00 00 00 o0 O voe ew 0 O O o 00 ® - O X J L 1)
® @ -9 . . . v . Y .. - . .. oy ) [ X .. [ 1] o0 . . [ X ... ® .. Y ]
Y ‘e 0. o8
o @ ®: ‘@ - -
e . - ®: -

¢. 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 - :
Superscript with Superscript : :
Superscript with Subscript : :
Superscript with Superscript with Superseript H : :
Superscript with Superscript with Subscript 4 M :
Superscript with Subscript with Superscript : : :
Superscript with Subscript with Subscript . : :
Subsecript ‘e
-9
Subscript with Superscript : s
Subseript with Subscript : :
Subscript with Superscript with Superscript ‘e -8 .3
‘e 220
Subscript with Superscript with Subscript e -9 e
e -7 e
Subscript with Subscript with Superscript ‘e ‘e .8
‘e @ .-
Subscript with Subseript with Subscript ‘e ‘o .®
X J e -0
Contraction for Comma and Optional Space at o?
Superscript or Subseript 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 subseript. 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 x2 ?is a superscript.

.. o0 -0 .. ‘o .- e 0. 9- 6- 8- -9 90 .. 0 0. .. -0 * e
LY ] RT3 T X N X ‘0 @ ® O e @ L o0 ® o0 [ ] [ 2
Yy e .- o @ e - o0 .. @ oo e o X e 8 o - 0 00 .

[ X3 ‘9 0 60 60 -0 ¢ & -0 00 ‘O - -
- o -- 0. 00 8- .- 00 8- 0. 00 00
® 0¢ ©- ‘0 & - @ -+ ®:- @ -0
(2) Inx,, ,is the subscript.
.. oo -- o9 - 1) . . 0 B 60 9:- 0- -0 -0 08 e o 0
. e e @ @ .- -1 ch s 8 98- 90 0 O @O . .- 00 -0 00
e o o ‘0o - -0 M) ‘e @ .. e 0. -0 . . o- 0- 9. -0 ®
X J [ ] R J [ N ] [ 2 ® 80 9 ® o0 ‘& -
®: @ ®- e -- & @ - 00 @ ®: 00 o
. [} 20 ®- o0 .. ) .. ®- ®- ®- X ]
(8) The sign for degree is °.
-® ‘9 -0 00 08 [ 1 ] ‘e 00 & 00 6 O O @ @ ‘e 0 -0 .
. o - o o0 - s .. ‘e e e o8 -0 -8 e o sL. e ee
® o0 @ i s @ 'Y B I e @ -9 ® 9 -0
. 8 @ 9 @ O @ @@ .. e o. .
.. ie e -8 @ o0 o X e o0 -0 o8
o0 .- @ oo o o X ®- - 9 - -0 @

§72. Hierarchy of Superscripts and Subscripts: Superscripts or subscripts may carry superscripts or subscripts of their own;
the latter are then referred to as superseripts 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* *® e e
e - @-
(x squared)
@ R
o® -+ .
(y cubed)
(3) x* e 0 -0 -0
o - Il ee

(x carries an asterisk as a superscript)

4) x* el e
o0 .. o0 o

(x carries minus 2 as a superscript)
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G) x e e
e o .-
(xsub a)
6) x. bd ‘e .. ®-

o® -0 ‘; L X3
(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.

) p ’e %Y s 8%
®: 1+ @9 ++ 4+ 00

(n carries a superscript x which carries a superscript y)

(2) xm st Bt TR
@0 +: @+ o+ @ o
(x carries a superscript n which carries a subscript a)
3) x. e % e 8
e -0 0 @ .-
(x carries a subscript n which carries a superscript a)

@ om0,y s %
®: 0 00 -0 -0 00

(n carries a subscript x which carries a subscript y)

¢. 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.
e IR Bt I R T
@ ++ O@ -+ s+ GO <+ v . 09
(n carries a superscript x which carries a superscript y which carries a superseript z)
(2) - o -® 066 -6 -0 060 -0 -0 -0 - -0 0 -6 0 .
2 P EEY . . . -9 ® -® -® +® ‘©® 9 .

o - ‘@ -0 e e
nﬂ ®: o GO0 - s GO <+ e e GO e e s 2 B @ @

(the ellipsis indicates the presence of superscripts of increasingly higher order; the dots are printed obliquely)

(3) p= % % e
@0 ¢+ OO0 ¢ <+ @@ 1+ @ o

(x carries a superscript y which carries a superscript z which carries a subscript a)

@ we mimoaatEuul

(x carries a superscript y which carries a subscript a which carries a superseript n)
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(6)

(6)

(7)

@)

(9)

(10)

. 9 0 00 -0 - O @ v ++ @
i ‘9 @ -+ @ ‘@ -+ @ ‘@ ‘@ @O
@ +: B0 v @ e v @ @ s

(n carries a superscript x which carries a subscript a which carries a subscript j)

n

X ®® - @+ <+ ‘® @+ . @ -® 0@
ar® e 1@ s+ 9 -® 9 9 -® -9 -0
09 O <+ @ +: B: @ o+ @

(X carries a subscript a which carries a superscript r which carries a superscript n)

*® : O :+ 9 09 - -® - O+
an i i@ e @ @ ® -® ® O ®-
a ®0 0 - @ - @ @ > @ o

(x carries a subscript a which carries a superscript n which carries a subscript b)

X o9 - 09 - - B+ - .+ @9 @@
P_m Ve v 9 @ @ @ @ @ @
a o -0 O e @ - 9 @ - @

(x carries a subscript p which carries a subscript a which carries a superscript m)

n 0 - 90 - +: 0@ > o . @
Xy ‘@ P - 9 @0 ‘@& O ‘0 ‘@ -0
z o -9 60 -0 -0 00 -0 0 -0 O

(n carries a subscript x which carries a subscript y which carries a subscript z)

n, % 0% o 0% 4 e 0% ‘e ‘e ie e il
V2 ®. .9 00 .0 -0 00 ¢ -0 0 00 ¢ -0 0 0 O 0 O

(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.

§75. 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.

(89

2)

3)

@

Left superscripts or subscripts of the third or higlier order, although rare, are treated in the manner suggested by the ex-

n 200 .0
8@ - @

(x is a left superscript to n)

X IS SRR &4

- 89 - 00

(the minus sign is a left superscript to x)

. o9 - @@
< ® -+ 0 -@
‘o @8 - @

(x is a left subscript to n)

<. 9@ -- 00 - @@
My ‘® - 9 -® O -0
‘o 09 - O -0 @O

(x is a left subscript to n, y is a right subscript ton)
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(6) 10°* el e 188 1S e
o9 - O® ++ - 99 - 0
(10 to the minus 4 power; the minus is superscript to the 4)
(6) may 808 -8 e - e

(n sub a is a left superscript to x)
(1) S-SR SO -SSR o
‘@ s s @B . 9@
(a is a left subscript to n, the combination is a left superseript to x)
(8) X . G® e+ 9 @ +: @9

n 9 @ @ @ - @
I YUY T Y Y

(n to the a power is a left subscript to x)
(9) s X .....4......,,

' ‘9 ® -+ @ @ @
‘@ e . 9 @ -+ @@

(a is a left superscript to n, the combination is a left subscript to x)
(10) zn Y ] ....:

y @ v ® o 9 @
@ 08 0 -0 00 . O

(x sub y is a left subscript to n)

RSt BT R
Y ‘o 6 00 -8 00 - O

(y is a left subscript to x, the combination is a left subscript to n)

(12) pvex e 2 -4 AP 44
[ S 1 )

(p carries a right superscript b and c is a left superscript to x)

§76. Direct Superscripts and Subsecripts: 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).

§77. 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.

1) =x *? !
oo ..

(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)

ay

(12)

(13)

(14)

(15)

X1 el e
Y e
(x sub 1 1; subscript indicator not required because all conditions i-iv hold)
. £} iSO S
@ @ e e
(German capitalized ah sub 1; subscript indicator not required because all conditions i-iv hold)

X'y oo
0 o
(x prime sub 1; subscript indicator not required because all conditions i-iv hold)
X"y ¢l el
e & & O
(x double prime sub 2; subscript indicator not required because all conditions i-iv hold)
sX o o0 .0 7
@ e s 09
(3 is a left subscript to x; subscript indicator is required because condition i does not hold)
Xi; ® e et o e e
o0 +® +: @ @
(x sub i sub 1; subscript indicator is required because condition ii does not hold)

log, x e o

[ 1]

(log to the base 2 of x; subscript indicator not required because all conditions i-iv hold)
12; S el 4l le es
e® - O -0 o0

(12 sub 7; subscript indicator is required because condition iii does not hold)

(CO3) . e % % ke 08 e e,
e® ® .- @ O .. 090 -0 O

(the carbonate radical taken twice; subscript indicator is required before the 2 because condition iii does not hold)

NeaGOs T e

(sodium carbonate ; subscript indicator not required because all conditions i-iv hold)

‘® 0 O O 0O -+ -
Seveny e @ 0- -0 -0 -0 00
® 0@ . @+ @ s

(seven sub 3; subscript indicator is required because condition iii does not hold)

X, @@ -+ v v e @
l,' .. e: -9 -0 00
oo e @ @ e

(x sub 1 sub j; subscript indicator is required because condition iv does not hold)

X ®® -+ - s+ @ @@
on re 9 @ @ @ @
o® 8 & -9 -+ @

(x carries a subscript 2 which carries a superscript n; subscript indicator is required because condition iv does not
hold)

Xgr *® e el ..
e -0 O:- O

(x sub 2 prime ; subscript indicator is required because condition iv does not hold)
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(16) xg 4 " e 'Y
e - 9. 90 0.
. (x carries a subscript of 2 plus k; subscript indicator is required because condition iv does not hold)
(A7) xy * e e 3%
*® @ -« 0 & O
(x sub one-half ; subscript indicator is required because condition iv does not hold)

(18) ,x, o 00 c0 " ol
@ s s 90 -
(8 is a left subscript to x, 1 is a right subscript to x; subscript indicator is required before the 8 because condition i
does not hold)
(19) Ay 0% e M
@ e @ 99 -

(A sub x 1; subscript indicator is required because condition iv does not hold)

(20)  x50,000 2 e el e e ie
0 - - 00 -0 o0 006 o0
(x sub 10,000 ; subscript indicator not required because all conditions i-iv hold)
(21) X3 *® el %

o, T o
%0 -- -0 @
{x sub 1.2; subscript indicator not required because all conditions i-iv hold)
(22) xg 00 ? ee
e 6 o
(x sub .6; subscript indicator not required because all conditions i-iv hold)

(23) > o Pl e e l0 % et e Y

‘e :‘ .: 08 : @: 4 v @ @
(the summation from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold)

@ mio GNP ESBetal

(the product from zero to n of a sub k; subscript indicator is not required because all conditions i-iv hold)

(25) 3AF;e ‘e ee 2 2% o el ee
@@ 1 i e+ 1@ e @
(A and F represent a numeral in base 16; subscript indicator is required because condition iii does not hold)

A TN S T UK Pt R R TR TR L TR Il

(the integral from 0 to the square root of 1 — x2 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 oF (dots
-9
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) x5 % e et o oo ot !
e® ® . @ .. .9 @

(each comma is followed by a space in ink print)
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® o mEETOHE

(the comma is not followed by a space in ink print)
3) x1,» ® e e o o
e® 0 - -0 O
(the comma is followed by a space in ink print)
4) P, e e % e ettt
xy ‘e 8. e et s is ee Te oe

(the comma is followed by a space in ink print)

(5) Xn—l, n~1» xn—], us xn, n-1

(the comma and space between the items on the base line cannot be contracted)

) (x5 % ° be-P% 4
e o0 o o0 o0

(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.
1) xz 41 s el e %
®® -- @ - o® - -
(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 0 et e % S el
e 9 -- -. 0 00 -. o
(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)

(38) o= %% % 0% S el e %l
2 ‘@ e s @ +e s @ o @ ®: O8

{the superscript indicator terminates the previous implied base-line level and initiates the first-order superseript 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) An+n+n‘..tomn'x — gmn

- 8 -9 00 -0 00 -8 0O e ‘o0 o oo e @0 -0 (3 - @
e e s @ s @ .. @ ce e e e -9 99 - @ @ v e 9 -® Y o
‘® . @ 00 ©° 00 O o @ o @ @ R X P R o o o

o o o .0 60 o0
e -
‘o @ R I X

(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) =x2 % 2 el S ee
*® -- - -0 @

(the period is at the base-line level)

@ x,x el i %S e
*® - ®:r @ *® - ..
(the comma is at the base-line level)
(3) x10,000 ?? :: 6 .o ® - . ® -9 -0
*® - - 60 -0 08 00 00

(the comma is a numeric symbol and preserves the superscript level)

@ xomgataa

(the contracted form for a comma and optional space preserves the subscript level that is already in effect)
®) Py ... 8% % e lesl ee®% s leel e Lo
-0 0 -0 @ ® ® - @ - -® 0 ®: ‘@ @ o ®: @

(the contracted form for a comma and optional space preserves the indicated subscript level)

c. A space or the trangition 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. ‘2. 80 e e e? Y3 es %e sl e ee
eoe .- ©: - @O e @ v @ @ . ®® ® -9

(the space before the literary text terminates the previous superscript level and initiates the base-line level)

(2) 3 X 10* ergs o ee T % ol le 0 ee o8 80 e°
o® -+ . .9 - OO - @ @ e @

(the space before the literary text terminates the previous superscript level and initiates the base-line level)

(8) 6.696 X 108 mph S ae T ee e e (T4 50 UL
0 O -0 0 0 O- -- O -: 08 - GO o o

(the space before the literary text terminates the previous superscript level and initiates the base-line level)

4) (x* y?) e % %% S el e et
e o .. o. e - o .. oe

(these items are entries in a matrix and hence unrelated; the space terminates the previous superscript level and ini-
tiates the base-line level)

(6)  Aves. potygon: e o0 o 20 %o S0 ee o8 %o 8l %020 % %000 e
9 @ @ @+ - e . ‘9 0 & ©- 060 - @& & -0 -0

(level indicators are required between each part of this abbreviation to show that they are both at the subscript level)

(6)  Avessir soren SRR TR TS R H L I PRSP LI TO T S S
9 @ -® B ++ - 90 ©- « @ ‘9 O ©- - 00 .- O O

(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) b, apc o e 8% of A S-S 54
. ‘9 9 @« @ v @ v @ e
(the space preserves the subscript level at which the triangle appears)
(2) sin x o o0 % bl
e .- @ [ )
(the space preserves the base-line level of sin)
(3) cos x LI FRCINT SRS &

(the space reinstates the base-line level of cos)

(4) e e 2T
ce rr @ e @ .0
(the space preserves the superscript level at which sin appears)
() emnxticnms % et Nt e, e e
e a1 @ e @ o® 0@ - .- ©®: @ 1)
(each space preserves the superscript level at which the abbreviated function names appear)

(6) extx e, g ee e g ey e
- 00 90 6 o (1]
(the space preserves the superscript level at which In appears)
) ®: ‘@ 00 O -0 : (X ] . [ 1]
(7)  eco®x SARG-SREPA S S G- oo
(the space reinstates the superscript level at which cos appears)
®: ‘® -9 -0 006 -9 0 - ®® & -0 -0 9 -0 ‘O - - 0
L ] [ ] - @

(8) esiotxtuinty 0ttt eSSttt 8

(each space reinstates the superscript level at which the abbreviated function names appear)

9 gt 38083t e %
@ v @ @ e s @ @

(the space reinstates the superscript level at which log appears)

(10) Vs ) SE R L HE LI M LT Y
9 00 -0 O - - OO o - - e o0

(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 L

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) x1+1/2+134...+1/n

9 @ -+ B v @ @ s @ s @ @ s @ ve e aa ‘@ @B -0 00
‘s @ @ @ @ @ e B @ - OO - e e e @ @ e @
0 -+ - 0@ -- ‘® - ©:- 00 - ‘0 O - 00 ®: @ ©- 0 - +® ®: ©-
(both spaces preserve the superscript level)
(2) 8 ... 8 o o Loul o 1o %2
@ o o 0 ®- o ‘9 O
(both spaces preserve the implied base-line level)
(8) 10%+-— is equal to 105,
i @ e a e @ e @ I T ‘e @ e o9 - O O 9 @ Y JEFIFEEEEY SRR
‘e & -®@ -0 @9 - - P e e e ®: ®- ‘® 09 - - 9 9 -0 9 9 ® -9 9 -9 99
o® - 08 - .. 09 e 50 006 o v @ e 8- 0 - @ ®: 0 e® - &0 - & -0 0O

(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*+-—=10° el le ‘0 ee Y Il e ‘s e ‘e .0 e
e -. 06 - .. @O oo o0 o0 oo L X e® - o0 - -0

{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)

1]
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.
M) x4y tz=r 0 Sl e TSl %% e %Y
88 .. ®: . 6O 9O .- B:- -- 00 80 -- ®- ‘o @
(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 < & el (S0 ‘e O s ee .8
e o .. o R B es .- .. oo

(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 0 -9 6 6 00 0 -- OO .- e o [
q 9 =g o 9 & -0 @ ‘9 ‘9 @9 .. e e ..
@ ++ @ @+ - . @ @- . .o ®-

[ (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) f o o ¥ e (Y Y e
ae. % e e ‘e -0 -

(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)

(6) (1 — sin? x)2 = cos* x o ol Il T "2, ®? oo 8 0!
[ 1] o & - ®- . [ ] o0 €9 - ©o-

9 @ e o @ @ [ 1]

o e, TS S e e

(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.
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§80. Use of Level Indicators:

a. A level indicatorbmust 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.

1 Xty 0% i e %% s e S
o 0 - ®: -+ 99 60 - ©&: . 0@
(the termination indicator applies to the base line, therefore the base-line indicator is required)
@) =+ LRI SERE R ISRt SNt S i SFSER T H
. - @ B® -+ r: @ . B0 B8O -« +: B e @

(the termination indicator applies to the first-order superscript level, therefore the superseript indicator is required)

3) 1 % el (T T el e it
x2 ‘® 4+ 9 00 -+ ®: -+ SO

(the closing simple-fraction indicator applies to the base line, therefore the base-line indicator is required)

. 00 00 O- 00 60 0 00 -G O -: S -- 0 O- 00 60 -0 00 ‘0 ‘& ‘O - - - .0
(4) X v 9 -9 90 @ - - @ *® - -+ @ - ® - s s B O 99 O O -® - -0
d(g;) ‘@ @ - 00 O 00 0 00 00 00 6 ¢ -- 00 O -0 00 - 90 00 00 - o - o oo
x 2
1+ (3)
+ y
(the closing complex-fraction indicator applies to the base line, therefore the base-line indicator is required)
6) = 6?8 el a8 % 52
< 9@ - @+ +: 9 @ @

(the directly-over indicator applies to the base line, therefore the base-line indicator is required)
6) x%* % S el e e % el leoe
0 - ®: - ‘© 90 - @ - . &
(the opening and closing cancellation indicators apply to the base line, therefore the base-line indicator is required)
(7 x4+ y?») o0 20 s el e ¥ % el e s
o9 060 - & - 00 00 - - O .. 0O
(the closing parenthesis applies to the base line, therefore the base-line indicator is required)

(8) % 198 %7 38 12 .s
®® - 9 O - - @+ -. @@

(the closing parenthesis applies to the first-order superseript 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.

(W P gegEgee g

e .. . P-4
(2 P, Q I LI SUSRL LR ERRR 1

‘O @ @ <+ @ . e @ @-
@) P, .Q et el e el le il ee

‘o @ - -8 @ e 9 @
4 A s @ -+ . 00 @° -0 @ 0 ‘@ -- -.- @9 O- -0 - OO
R B R R TR TSI R LRI R

(the subscript indicator after the plus sign must be restated before the multipurpose indicator)
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¢. 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.

@) A egutar potsron o7 oo o %0 o 08 I 81 "I Qe ot %o ol %S o8 % %
‘e 0 [ 2N J P e ®© L ® [ 1) ®: ®
(2) gnto+n...tomn’s
®- «® o0 -0 00 @ 00 By .. Oy -9 N BN X -9 00 e o0 -9 ® .. -9
ch @ @ e @ e e cees e ‘0 00 -0 @ e o -9 9 ® - O
- @ 00 - 00 O ¢ - O ‘. @ @- vy @ A NN o o ®

d. Whenever spaces are left for the purpose of achieving alignment, level indicators must be used as though such spaces were
not present.

1 o — x4 x4 1 0! °% !

. o e S0 S
8xt 4 4x* — 10x + T o @9 - - .. s e .- @ .- @8 oo oo o
bx?2 4_ 12 e @@ @ e s @ e 8@ @ - . o9 -@ .o
0 -+ ‘@ 08 -9 - 80 : ‘S O ® - @« @ -+ o Y )
— 2x8 — 6x v @@ - . . 00 -0 00 - @ © 90 - 90 00 o o
3x? 4+ 8x? — 15x -+ 20 ol % S e LIS
- @0 -- @ % - @
- 9@ @ s e .- .. 90
s @ s 0 08 <@ . e - -
e @- 00 - .. .. 'Y} s. o0

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 :
[ ]

(the base-line indicator places the hyphen at the base-line level)

(2) / ) O e e SIS &

(the subscript indicator before the equals symbol keeps this symbol at the subscript level ; otherwise it would be at the
base-line level)

(3) t]t=b=b—8

U IR BEY BT ..
e® - 60 ‘0 o0 Y T
e :: @0 -0 O Y N
(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) emz=2>y LRSS P i 44 bl -4 e . °s
I R X (Y] DY I X . @ v o0

(the superscript indicator before the equals symbol keeps this symbol at the superscript level)

® P, .., 1108 e e le e el te llllll &% e e
n ‘9 @ ‘@ @ @ ‘@ -+ B O O O e ‘@& -© O

(the subascript indicator before the ellipsis places the ellipsis at the first-order subscript level)
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°l ’l' .. . . . . . .. v e .. .
(6) P} ... P, R LI I I L S S L SRS L
I TR Y Y S T I X N TEEY

(the base-line indicator places the ellipsis at the base-line level)

(7) (1 — sin® x)2 cos? x e e i oY% 5. badS-JI S
o - ®® o - & ®- e 00 - o

- 90 - ‘& -9 . [ 1]

® - -® & -0 O ..

- @ @ o @ (Y}

(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) (x+1) e el %ale
ee 00 - 90 - -
(base-line indicator not required before the plus symbol)
(2) (x1¥; + X2¥2) 00 T ol % .l v L% el
®® 00 - - 99 - 90 00 & 00 0. o0
(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? S e e % . 0 et
: v=1x 4y ‘o -0 o0 oo ‘o - e .. - B IRY 11
. o o o0 0 - ‘9 00 @ - e @ s @
i o ‘6 se o ‘e o oo T3 e s Y0 %4 e 00
@ |en eyl nRRLG G DHESNOH
g(x, y) x¥ — y ‘e @ .- . I . .
° ‘o o0 .
o0 o .. @ o0
e .o 0 o0 -0 -0
. e 89 ®- 80 - . e -0 . o ‘o8 . @
. 60 00 90 - - -0 o0 - -0 8- 80 - -- 0
e 0 .. o0 00 o oo o0 e - O - @ -8 -@
RN s . @@ -+ @
. ee® 0 -- -® o0
* -0 ®o o0 o -0

¢. A level indicator must not be used before any closing grouping symbol which is drawn in.

@ |11 1 S - ‘e o
x y Z .. . . [ T ] . . o0 .
x? y* 2z b e %
[ 1] (1] L 1 J
o -0 - - *0 -0 ®: 8
PN X ‘o -0 0 e -0 0
e - O e - O e -- O
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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
subsecript is numeric and does not require the subscript indicator. However, if this sign carries one or more primes in addition, see §83.

(1) x: e .t %
o0 P -+ <+ @
(x carries simultaneously a subscript of a and a superscript of n)
(2) =x 0T 0% e
@ c v @ e 9O
(x carries simultaneously a left subscript of a and a left superscript of n)

3) x} .l .

*® - .. @®-
(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.

O T R TR
- @ e @ @

(the superscript is closer to the a than the subscript)

(2) ay" ® e e 8%
@O @ v o @
(the subscript is closer to the a than the superscript)
(8) ®x % e e s 0

(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) v»x

6) x?* el la it el
®0 -+ .+ . @-

(the subscript is closer to the x than the superscript) '
6) x» et el S
®® O @ -+ s+ e s
(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.

W x e

?»’1{} LRE
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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 superseript or subscript, in which case they must retain the
same position as in ink print.

a1 xl e e Y
oo o: O ..
(2) x? 0 I %l
e & . O
3) x¢ ® e % s
o® & -® - .«
@ x" o el S ee
9 & O . .. P
(G) x* o e
e o. - .. @O
(6) x” e 13 %2
e® - . @0 -
(7 A LY e Y % s s
@ 4 O OO - s : 90 ®-
(8) A L e % % 00
@ s @ OO0 . .. P 1)

¢. 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 s
‘o
Second order SR
e 9
Directly Under
First order Lt
)
Second order oo oo
X J [
Multipurpose ‘e
Superposition il
Termination 4
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Modifiers
Arc
Concave upward —_ o
@ s
Concave downward — -
[ N
Arrow
g " Barbed at both ends - 8% 0% ao o0 %
| '@ @ s e @
Barbed at left - o2 07 et oo
Barbed at left and dotted at right <« :: .: .. .. '.
Barbed at right
Contracted form — %
[ BN 2
Uncontracted form —_ :: .. .. :.
Dotted at both ends ——» e % ee 00
'O @ s v @
Dotted at left (no barb) — :: °. oo o
Dotted at left and barbed at right —> :: ¢ . s oo :;
Dotted at right (no barb) —e :: .. .. ' .
Hollow dot at both ends o——0 e ¥ % e e v
@ @ @ v s+ @ °
Hollow dot at left (no barb) — 2% e ee
@ @ @ e e
Hollow dot at left and barbed at right o—» %Y e e %
-9 @ -0 s v @
Hollow dot at right and barbed at left «o 8% o e0 00 v %
‘e e .- ‘e .o
Hollow dot at right (no barb) —0 e eo 00 Y
TP e e @ Y
Bar
Horizontal (macron) — .
.o
Vertical -
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Caret (circumflex) A R
. 9 -0
Inverted v 154
.o @
Left-pointing < o 5.
e 0
Right-pointing > ‘e 7°
® ®
Dot . e
‘o
Hollow Dot ° .
o 0
Question Mark ? s el
-9 o0
Tilde
Extended ~ %
. o -9
Simple ' ~ 1 %
X J
Triangle (equilateral) A HE
‘o @

§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,

§86. 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 :,

ii. Expression being modified.

ifi. Directly-over indicator $§: or directly-under indicator @®

9 -9
iv. Modifier.

v. Termination indicator 99

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.

@ x e 200 % o8
- 68 -8 9 @

(x with subscribed bar)
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2 x+4vy e M0 S % 0
- 90 00 00 9o -0 ‘O
(x plus y, with superscribed bar)

i (3) lim f(x) o o ot 0 00 00 % e e o9 8 %0 7 o
x—0 ‘. @ - @ -0 00 ‘o @ o0 o0 o c. 90 o0 00

i (the limit, as x approaches 0, of f of x)

@ = e ? S el S Y, 00
ve 9@ - @ - 9 @ @

(x squared, with superscribed bar)

6 x e 2T Il 8l % o
- 00 & 9 -9 @
(x primed, with superscribed bar)

© % nnmanuy

' (x sub 1, with superscribed bar)

(M x o T e % a8 % o
«r 99 -9 O . -9 @ -0

(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.

Q) x e %
e -0

(x with superscribed bar)

@ x+7y 0 % %% %
e 0 00 00 O
(x with superscribed bar plus y with superscribed bar)

3) xy e e s
e ‘O 00

(x with superscribed bar, times y)

(4) xyz Rt
s oo .o oo

(x, times y with superscribed bar, times z)

(6) %2 Lo dR SURE P
e & .. -

(x with superscribed bar squared)
6 x o %%

(x with superscribed bar primed)
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M %5 00 % e e
°® -0 -9 .-

(x with superscribed bar, sub 1)

8) % ?? % e %

o9 -0 0 &
(x with superscribed bar, sub n)

@ Z  i3s il % %

‘e le e ee o
(boldface capital Z with superscribed bar)
(10) 354 260 %ol oo T
[ X ] .. ey ] «® Y ] -

(3.54, bar superscribed to the 4)

R HE R TR S SR Y

(a with superscribed bar times boldface capitalized A plus b with superscribed bar times boldface capitalized B, the
whole expression with superscribed bar)

12) A_ R SRR 4 59
‘o -+ -0 00 -®

(A with a right subscript of x with superscribed bar)

(18) o LS SR I 39
X+¥ ‘e . e ee o ee e .o
(A with a right subscript of x with superscribed bar plus y with superscribed bar)
(14) e e, igeree e
e i ee .o
(e with a right superscript of a times x with superscribed bar)
(15) X’s 0 % 8l et
o® -0 ‘& Oo- o

(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) a=3 . 96 -0 00 0 0 0 O O -8 o
X +y 1% oo 00 00 Te 10 % % Il ‘e e

(x plus y superscribed by a bar, which in turn is superscribed by a equals 3)

2) x+4vy e T (0 0 00 0, 00 00 0 ee: S ee TP M0 e e e o0
s —8 - 00 00 o8¢ ‘6 - 0 -0 - ‘9 O o® .- ‘& -® -9 - - -9 O *® o -0
b=2
(x plus y subscribed by a bar, which in turn is subscribed by a equals 3, 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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¢. 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.

1) x + ¥y . - @ ‘e 8. - .:

{x plus y, with subscribed and superscribed bars)

(2) & 1
— =1
nzzl 20
-.-- ..... .. @ e« B¢ + 00 00 €9 -« @ - ‘9 9O - -0 -9 O X B
.- - . ‘9 @ @ > 09 060 ‘O 9 - B 9 ® -0 O e e ‘o 8-
X J .. .. .. *® - - S 00 -6 0 .- &6 O -« O -+ 96 ‘o @- *e .
(the Greek capitalized sigma with subscribed n equals 1 and superscribed infinity sign)
8) _b=2
X +y
a=38§8
-.0 ... ... 20 060 o .. @+ O 9 8- O O -0 @ 9 - 0
Y ) Y I R . ...... 9 0 © @ e e 9 O ..
-~...0.. -O -® 9 @ - .. *® ¢ ‘0 -0 -0 -9 - e O [ I BN X

(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 a single modifier.

m = 08 % % 38
- o0 ‘0 -® ‘9 -0

(x superscribed by double horizontal bars)
(2) f o YT % %t % %N

— - 80 ‘& ‘8 ‘6 ‘6 -9 -0 O

(x subscribed and superscribed by double horizontal bars)
@) x e T N %% o

- v 90 9 O 9 -0 0 -0

(x subscribed by double horizontal bars and superscribed by gingle horizontal bar)
@ x e 20T % % 88

(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 e O :. .: (1]

(the binomial coefficient with n as the upper sign and k as the lower sign)

® 2y BmEUIE

@) (gs> 56 o ‘s 08 10 "7 % 1o 00 le o
a; @ +: @ e+ i @ e i@ v o+ 8@

(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) Ay D% e et % % 3
@ . @ - 9O S : B @
(A carries a subscript of x with superscribed tilde)
(2) Apio 1% e te ®% 8 100,88 0 L 00 ee. s
‘@ +r @ 4 00 @ - ‘@ ‘® GO ‘O - 90 O - ‘® @

(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)

s

3 A; ; U0 e %% %%
‘0 . 9 @0 -0 00 00 -0
(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

ifii. 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 transeription. 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 143.)

(1) oF % 3% 3. o0
SR S
(integral sign with superposed rectangle)

2 -5 % T 9% .0 2
@ @ .

(horizontal bar with superposed square)
® = o e e ge
o 1. le e. '8
(dot between bars of equals sign)
@) SRS SN SRR SO+
‘9 @ @ e @ + @
(equals sign with superposed inclusion sign)

® < guponnd

(inclusion sign with superposed equals sign)
® X A T
% % % %
(angle with superposed arc)

§94. Interior Modifiers with Signs of Shape: See §111.

§95. Arc:
1 A le .. 900 g0 e 2
N e P re @ @ . @

(A with subscribed arc concave upward)

(2) AB e 1% 1188 se e e
e @ e @ s+ @ @ s @

(AB with superscribed arc concave upward)
3) A e . ISl

— el e % e %

(A with subscribed arc concave downward)
(4) AB IS S-S 4 -4 S
S—— i c@ e @ e 9 @ @ @

(AB with subscribed are 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 e L ¥l 88 8% 0
v @ v @ s B 9 O -0

(AB with superscribed arrow barbed at right)

—
(2) AB e L %l el 8% e e e 230
e @ cr @ rt @ @ @ s e @

(AB with superscribed arrow barbed at left)

-—>
(3) AB e L ¥ Il e e Y e ee 0e % o0
v @ e @ s @ @ @ o @8- @
(AB with superscribed arrow barbed at both ends)
<
(4) AB IR SU- S-S SIS PP .-
te c rr e @ ir @ @ @ e e @ @
(AB with superscribed arrow barbed at the left and dotted at the right)
*r—e
(5) AB S A R T R TR
@ v @t @ @ @ e e @ @
(AB with superscribed arrow dotted at both ends)
[ 4
(6) AB e L Yl el el e Y% e ee (TS0
i d@ e @ e @ @ @ @ e @ O @

(AB with superscribed arrow with hollow dots at both ends)

[ S———
(7) AB o 11 %Il 300 9% % e ee o0
Y RERITEEY MY BN Y R ]

(AB with superscribed arrow dotted at left)

[ e
(8) AB AR S-S S ISP S -
@t @ cr @ @ @ e @ s

(AB with superscribed arrow dotted at left and barbed at right)

{ A8
3 (9) AB e L Y el 80 eeee Y 2
Y Y R BN BRI
(AB with superscribed arrow dotted at right)
(10) XfoeY o e 0 2% 1o o0 % 81 8% 0 0 22 ae -
‘9 90 v @ v e e B @ tr @ @ s @ -9 o0

(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.

3 S % ee %
*® -0 . @

(decimal point 8, with a bar over the 3)

(2) 728 1800 o s el 8l 4l o0 % 52
®® -9 -- 00 - O 90 0 -0 ‘O

(decimal point 7128, with a bar over the four digits)

(3) 85729 S oo (%ol ee 0 el lo 8 % o2
®® -« -0 - o8 -+ O+ O ‘® ‘® 9

(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:

CEE I i R

(x with superscribed caret)

2) X~

(equals sign with superscribed caret)

3 X e T IT o
99 ‘® ‘® ® @

(x with subscribed inverted caret)

4 = ARSI S
‘o 8- -0 -9 ‘@ -0

(equals sign with superscribed left-pointing caret)

G = "

(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 3 8 e L e e e
*® ® -+ -« @ -® -®

(decimal point 3, 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) 185 el ee el S % ss
@® @ . :: - e @ @ @ @

(decimal point 135, with a dot over each of the three digits)

(3) 136 e e e ee
®® ® : - +- .9 -® ‘@ -0

(decimal point 135, 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.

P S TSR
- 99 -® '® -® O
(x with two dots over it)
2) ¢ PR S-S S-S S 4
x . o0 ?. ‘o -0 -0 ?:
(x with three dots over it)
@ X LI
, e @ ‘0 O ?:
(x with two dots under it)
§100. Hollow Dot:
1) = e (2% 8 e 2

(equals sign with superscribed hollow dot)

§101. Question Mark:

@ = e 1083, 88
+ 9 e -9 -9 00 -0

(equals sign with superscribed question mark)
@ = e (T %% S el 00
? ‘8 - -0 O 69 -0

(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 comparigon
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) v ‘e
'Y
Radical Indicators
Index-of -Radical ::
1Y
Order-of-Radical
First inner radical e
Y
Second inner radical A4
‘e @
Third inner radical 00 !
e - -0
Termination 44
‘e

§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 -

ifi. The expression to which it applies (radicand).

iii. The termination indicator 14
Ny J
L vz 'S ol 8
®: - @
2) m ‘o o0 -0 08 08
o oo o0 oo 0
® VEEL gmipngad
4) m ‘o o8 @ .- ‘o o0 - o0
o oo 73 ee o8 (T 3l %
5 ‘9 60 00 -0 00 -0 OO
()\/‘;}E of (e a0 o oo 08 T8
® 3va 1S e 1800 82
e .. 9. .. .®
(7) 3
VX ® o0 08 -0 -
Tooara e
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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.”

X} -9 o0 - o0 L <o 00 O [ N 2 [ ] [ ] -9 [
[ 3 9 e ® o L J - 99 - L ] (1] [ ] ® 00 o0 O
* o¢ ® ® LR [ (1) o 0 o [ ] [ ] ®- [ N ] J
2 vix+y 188, 00 -0 00 e

(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.

L 2 °lee 241 23
@ e @ @ 0@
@ 3¥x+vy 'S 00 3l 00 180 %00 00
e -- 0 - O ¢ o8 ¢ O
® va 308 o
-9 @ O P )
(4) W+ P ] o 00 .0 00 0 00 -0 00 0o

§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 t:)
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) A A S-S 4 SIS 4SS SA-4-4

VEF VETT 2 i s ie te ot es os o8 s 03 s o O3

(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)

R T

e T2 o e 1T o Y e o % T et e T e % ee el S 0% e ad
(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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(3) \/ V—z '6‘ \/l?
‘8 -6 @ - -8 00 -0 60 00 - @ ®: ¢ B -0 O 00 -0 060 o0
SN NN Lo N Bl N

(the square root of the cube root of x equals the cube root of the square root of x)
4) S-S G4SN D SN SRS SUE S-S -
X 4+ Vy + V2 of 00 00 ‘o o7 02 00 o o 0% o8 o 0?0 s %0 %
(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 54
ve
Interior Shape-Modification Indicator Is ::
Structural Shape-Modification Indicator : :
Filled-in Shape Indicator -4
X )
Shaded Shape Indicator , : :
Termination Indicator o
-®
Basic Shapes
Angle < Py
% %
Arc
Concave upward ~ -
%
Concave downward ~—- LA
‘e o
Arrow
Left-pointing — :: o oo oo
Right-pointing
Contracted —_— %
% of
Uncontracted — :: oo o0 ‘o
Down-pointing 1 ?: oo oo ‘o
L
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Up-pointing I 88 oee %
@ @ e e @
Circle O ge oo
.o
Diamond O :: o:
Ellipse (oval) O g0 o
‘@
Hexagon
Irregular Q ee o oe -
‘@ - 00
Regular O g ..
9 O
Intersecting Lines >< :: o°
Is Parallel To | l ee o
o ®-
9 @
Is Not Parallel To /H/ -
o -0 @
Is Perpendicular To o0 oo
% o
Is Not Perpendicular To ® oo oo
gd o %l
Parallelogram D :: ::
Pentagon
Irregular O oo o0 oo
[ ] ®: 00
® @ -
Regular O ee - .
®: ©-
 ® -9
Quadrilateral Z ) e 32
‘o @
Rectangle ] / :: E'
Rhombus g or B :: :.
Square D e .
e @
Star W 5 s
‘o @
Trapezoid PanN 8o o
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Triangle
Inverted v o g0
@ 0
Regular (equilateral) A 8o e

Shapes with Interior Modification
Angle

Angle with interior arc

Angle with interior clockwise arrow

Angle with interior counterclockwise
arrow

Circle

Circle with interior arrow pointing right e o0 -

Circle with interior arrow pointing left o0 oo

Circle with interior arrow pointing right
over interior arrow pointing left

Circle with interior arrow pointing left
over interior arrow pointing right

T e e .
o0 06 6- 00 08 -6 00
ce e e e e PR

Circle with interior arrow pointing up * oo

Circle with interior arrow pointing down 0 % 237 9% % e o0 %0 22
i ) .9 Y ® @ * ++ B @
Circle with interior arrow pointing up 0 et S te et e e 2T % te ee % o
followed by interior arrow pointing down e AR AL A L A AR S

Circle with interior arrow pointing down
followed by interior arrow pointing up

‘Circle with interior cross e 0.

Circle with interior dot S

Circle with interior minus sign 0 00

Circle with interior plus sign b-SaiA

Square

Square with interior diagonals

N 00060000000 Mp M
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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 4B

/

Shapes with Structural Modification

Angle
Adjacent angles g or AP S -44
Alternate exterior angles

Alternate interior angles

Complementary angles 80 .o - o0 o0 oo

Corresponding angles e -o -0 o0 0o

Exterior angles

Interior angles

Obtuse angle g .o e e e

[ ] ® -0 O L ]
Right angle :: .: : 'é ::
Straight angle

Supplementary angles 20 .o o o ee oo

Verticle angles

Triangle

Acute triangle

Isosceles triangle

DD R TR R

Obtuse triangle
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Right triangle . ee -0 -0 o 0o
ekt trisng AN L R
Scalene triangle P o ed v o

/ §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.

o 3
e @
@ O FHdidd
B J
3 0O e e
e @
@ O ne
® g 8 .t
9 @
6) — HER
e e
(7 xa 00 e e e
[ ] ] L Y ]
(8) AABC: ADEF o @ e @+ e B - 98 9 0. e -@ ce 9@ @ ++ 9O
% %o e il le Tl el ‘e ®. % % o ¥ e it W Y

§107. 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.

N (¢ oo

(in ink print, the drawing of a moon)

o [N 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 4-5-6) or ;® (dots 4-6), respectively, preceding the shape symbol. The shape indicator must, in turn,
@ X J

precede whichever indicator has been used.

(1) - et 2 %
® -

(filled-in ellipse)
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2 2 * v,
(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.

o O ay

(regular octagon)

(2) O e el !
@ o @«

(regular polygon of 12 sides)

o @ sy

(filled-in regular octagon)

4) % e,
9 @ -

(an irregular octagon; a transcriber’s note with a drawing is required)

§110. Shape with Structural Modification: 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-
cator. 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 LI

(an isosceles triangle; without modification the shape symbol signifies iriangle)

@ $2 4% 1% 48 88

(adjacent angles; without modification the shape symbol signifies angle)

§111. 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.
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The meodification 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.

® @ seegnons

@ @ et ig et it

3 =43 e % 23 % o0

: ‘9 0. -0 0 -0 -0

@ L LR L S SC JC TR
9 -9 0@ ® o0 [ 1] ® & [ ]

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 ohce, before the first
modifying symbol. The entire combination must directly follow the basic symbol of shape which is being modified.

@  nranuNteenaNyeanhn

¢. 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.

O @ MGG NG e

§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).

) q) e, o 30 ee ee

(a vertical bar extending beyond the boundary of a circle)
@ (D T R LI P
‘@ - 9 @ +® @
(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).

) BT

(in ink print the “s” is inside the triangle shape)
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§115. Spacing with Symbols of Shape:

a8. 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 41 AP0 B I
Y Y Y B
(2) A ABC a4 1%l L ee
‘9 @ @ < @ v @
(3) OR - didd 44
9 .. o &
(4) In A ABC, LA =90°.
e e A SUEE -S4 S . M e S e le 18 % 2 e
e @ 0 @ @ 1 @ e @ e+ -@ 9 @ @ e -0 @- o0 O @9 ¢« @ ‘@0 ‘@ -0
(6) /2 UVW and XYZ N I C IR AL THEEE THERPT S L SN ER LIESECT SRR
-0 0 O ‘9 060 ‘0 90 ‘0 -0 [ 1] <9 00 -0 00 -0 00
6 LA PPN SR 4 e
® @ ® O @ @ v
(7) £ ABC 8e .o -3 20 90 - L% oS UL SRR -S4+
- -0 -0 ® -0 o o LY ) [ ] ® [
® ZLx+ Ly 80 0 00 e se te e
e @ oo o0 ® ® [ 1]
9 41+ 243 I I L ST IR A I
9 @ *® - 00 &- -0 -0 *® - -
(10) AABC s 3% o A S SR & S-S 1% 9% 9% s
"'A_EF—G [ ] L BN J [ [ ] i ) ® o o [ ] ® - L [ 1]
(11) m ZABC A+ A S SRS SRS £
e o @ @ e @ e @
12)  Z90° + ZL120° 80 Lo e e (S0 e . 0 00 e S el el e (80
9 -0 0 O- o0 - . 9 @ -+ 086 -® -0 e -. o- 00 - - @ -0

b. Shape symbols which represent omission must be spaced in accordance with the omitted item which they represent.

(1) 0O% % o 1% e
‘o -® - ®®
(the square represents an omitted numeral)

2) $A AP -5 A4
. . ®

(the triangle represents an omitted numeral)

4 _ GA ‘e o0 ‘0 "o ee Tele 3% e ‘e o0 ‘0 70 2% 48 % e 32
(3) 615 = 3 e 0. -0 .0 ;0 0. .- 0. .0 00 * . e o: 0 .0 ‘0 0 @ s so
(the triangle represents an omitted numeral)
(4) 1day=249 S el SseIe  ceer sl gees
o0 - - PR Y ) ‘o @ *® - -@ .

(the diamond represents an omitted word or abbreviation)
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() xOy=y0Ox 0 2% o0 72 e °e % e
*® & -0 o0 9 @ e & -9 00
(the square represents an omitted sign of operation)

6) 24447 e e (P ee 27 al e e
o® o o0 -O 9 O 0 o0

(the triangle represents an omitted comparison sign)
(N 24+8=V e e % ee e -4
o® 6 o6 - - ‘8 O o @
(the inverted triangle represents an omitted numeral)

c¢. Symbols of shape which are either comparison symbols or operation symbols must be spaced accordingly.

1) fog I PR
.. @ @ .

(the arrow is a comparison symbol)
2) lim f(x) o ol Wt %000 3 ‘i ee 88 o o0 °? oo
X —b o e @ e @ -0 OO ‘o @ 9 09 -0 . 00 00 00

(the arrow is a comparison symbol)

(3 AB1CD R ST 5 P d 44 e e
I Y TN o O @ e @
(“is perpendicular to” is a comparison symbol)
(4) AB ¥ CD SR SRR e s 1D es
@ e @ e & -® O ¥ B B
(“is not parallel to” is a comparison symbol)
B x®vy bl A S-S S-S
e® -0 -- -0 -® 00 -0 o0
(the circle with interior plus symbol is a symbol of operation)
6) xmy 0 2% 1% e %

(the filled-in square symbol is a symbol of operation)

d. In any case, a symbol of shape must be unspaced from any braille indicator which applies to it.

—_—
(1) AB AR SERSEE- S-S A SRS
et e @ e @ e B ‘© O @
(2) 1101, + 1000 el el e el e St o % ells e le le 808
<& < ®® - .- 00 - @ @ -+ . 0O oo o0 00 0 -0 -
RULE XVII—FUNCTION NAMES AND THEIR ABBREVIATIONS
Abbreviation Function Name Braille Equivalent
amp amplitude o o0 oo
) . @ @
antilog antilogarithm o o9 .e& .o . e
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Abbreviation Function Name Braille Equivalent
are arc * e
« @+ e
arg argument °. 8, 2 N
colog cologarithm n .. EZ : ::
cos cosine o0 0. o
o @
cosh hyperbolic cosine oo :‘ gg =.
cot " cotangent se 0. .o
®: @
coth hyperbolic cotangent oo :‘ :: :.
covers coversine LI SRR SN SRS
®- o0 ¢ O
csc cosecant oe e oo
®-
csch hyperbolic cosecant oo ig L4 :.
etn cotangent o0 -9 o2
L X ]
ctnh hyperbolic cotangent “ :: :: :.
det determinant es 0. e
« @
erf error function o, 8. 80
exp exponential o, 90 s
- 90 @-
exsec exsecant LI
- 99 @+ -
grad gradient 8e 8. o o2
e @ e e
hav haversine 8. o o
.. ..
im imaginary part TR
R
' inf infimum J® °2 oo
o
lm limit S .00
®- ®-
lim upper limit 8 8 ;00
-. .. ® -

j
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Abbreviation Function Name Braille Equivalent
lim Jower limit o0 2. -0 oo
- o O 'y
In natural logarithm e o
@ @
log logarithm s: 0. s
®: @+ oo
max ) maximum es o oo
L (1)
min minimum :g .° ::
mod modulo oo o oo
@ @«
re real part E‘ ..
sec secant ig o. oo
sech hyperbolic secant :o o. oo -
sin sine of o %
o - 'Y
sinh hyperbolic sine ég .o :: s,
sup supremum ‘g LN :g
® oo o
tan tangent S0 e
@ 4+ @
tanh hyperbolic tangent i: 0 :: :.
vers versine -SRI TR
(1] e ©-

§116. Contractions in Function Names and Their Abbreviations: See §55b and §56.

§117. Numeric Subscripts with Function Names and Their Abbreviations: See §77.

§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

Lmit 9. 9. 4% ®® or 9. 9. .% ®® .° J8 or lower limit ** 8. ;@ ®¢ or ee 3- e ¢s 0o e Other modifiers,
‘e @ . @ @ @ e @ - @ @ v @ 9 @ . @ s @

however, must be transcribed in accordance with the techniques for the representation of modified expressions.
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IR C IS % AR S IS 1 & B S BURTR B
(2) lim fn(x) - 00 8- -0 90 00 o0 e o < 06 00 e -- 80 - - O0- 00 -0
5 N ING o e Yadenls
(3) ]im f(x) . @ -® 00 006 0O 0 o ‘9 - 86 o0 6- 00 O
o0 T % el e ee %e o os o8 T8 ?1 20 oo o0

§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 o o % s
®: - @ L 1)
(2) cos? x % T e o
o ®- D X [ 1]
(8) ewnx e S e% o %0 %
. Y e @ (1]
(4) arc AOB e L% s
AR Y . @ e ® @ X
(5) log. x o %t b
® @ - @ - [ 1)
(6) lim f(x) SO SEFLIL LI A 4 Y 20 JUNNY SRS | SR L S L IS
x-——0 @ - @- @ 0@ ‘o @ o0 oo O <. 99 00 00

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) arcsin x ® e T et % bid
.. P i @ e @ (1]
(no space in ink print between arc and sin)
(2) arc sin x * % ot o %% bd
s @ e ®: - @ o0

(space between arc and sin clearly shown in ink print)

¢. 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.
1) sinx +vy St e
® .- ®- o0 o0 oo
(in ink print, there is a space on both sides of the plus sign)

(2) sin#/3 of o %0 e et ee
e - @ ‘9 & @ @: o

(in ink print, there is no space on either side of the diagonal line)
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(8) sin 30° cos 45° + cos 30° sin 45°

e ‘0 o0 . ‘e -0 @ -- @0 @- <@ I M TEEITEEY PN W X
o ®: @ ‘0 00 ® @ - <+ @ -+ -0 @ .9 00 ®- @ -+ .-
o -+ @ *® - 090 - ‘® ® -+ @ @ *® ‘@ -9 :-° -® -®
o ®0 - @ ‘@ s e @ @@ <+ 9 @ @O @ e e ‘o @
. e e .9 @ ‘9 00 @ ‘@ - - 0 O @ O ‘O 00 @ @ -+ o=
- 0 -+ O O o0 - 0@ - ‘® @ -+ O < @- *® ‘® -® :: @ -@

(in ink print, cos 45° and cos 30° are preceded and followed by spaces)

(4) 28inx 4 3cos y ‘S e o & 'S 0 % e %L °s
eo® &- & -. & o o0 - - e @ @ (1]

(in ink print, there is no space after the 2 and the 3, and there is a space on both sides of the plus sign)

(6) sinacosy ot & % LA PR 4 °s
®: <« @ e e @ @ [T}

(in ink print, there is a space on both sides of the a and the y)

©® V1= x S o 1t i, el
®r - 00 - ®- O . O o9 -0

(in ink print, there is a space on both sides of the minus sign and the x)

(7 1 . 0 - 0 00 O- -0 -0 .. 00 O -0 ‘e o ‘9 o o0
—— — 08 — tan . sin ‘@ @+ i e B @ @ - - @ @~ ce e ®® - -®
cos ‘@ . @ . 0. @ 00 00 -- O- O ‘o @ ®: -- @

(8) 1/cos — cos = tan . sin
@+ .8 ‘0 00 O 0@ e o @ e [T - e -0 o0
Q@ @ s 9@ e ee . . e v *® -« @ Y T ] -9
e -- ® O- - @ O *® -+ ©- O N X @ <+ @ 9 @ o

RULE XVIII—SIGNS AND SYMBOLS OF GROUPING

Normal Enlarged
Parentheses (round brackets)
Lett ( & o8
Right ) ot el
o0 -9 00
Brackets (square brackets)
Lett [ T S
I T
Boldface Left [ R
L ] 0
Boldface Right ] -SRI
-® [ 1]
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Braces (curly brackets)

Left i
Right %
Vertical Bar

Single ’
Double ‘ i
Boldface Single I
Boldface Double I |

Angle Brackets (angular parentheses)

Left <

Right >
Barred Brackets

Left

Right
Barred Braces

L
1l
Left ﬂ:
Il

Right

Half Brackets
Upper Left r or ©
Upper Right Jor™
Lower Left [ ort
Lower Right Jor

Transcriber’s Grouping Symbols

Left

Right

Normal Enlarged
e O X J ®-
e .. 0
o o X J o oo
[ ] ® Y ) )
[ L4 .. (14
o o0 iy o o0
° L. e
[ 1] - 00
[ ] r® @
o o .. e
o0 o0 EE 1 J
® -0 -9 [ ] L J
9 @
o 00
e @
® & -0 @
® o0 -0 o0
® @ -0 [ ]
[ ] ® O ® [ ]
[ 1 4
L e 00 [ ] [ L ]
[ ] ® -0 [ ] L]
[ 3.4
[ ] o o0 [ [ ] [ ]
-0 e o .9 ®
.. e 0 .. ® -
. o e .. o -0
‘o -9 -® ‘o -9 -
. ® 00 .. ® -
v L ] J . ® -0
e o O [ ] ® -
T 3T ) ® -
X ] ® o0 ® ® -0
-® e -0 ) ® ..
.. ® o0 .. ® .-
X J e o9 e ® -@
X o O ‘e @
. o o0 DY
.. o0 . e °
‘e @ ® ® -0
e .9 o0 LX
v .. o® . Y
[ ] o [ ) ..
e o0 ® -
* o0 e -0
® - @ v
o o0 v 0@
e 00 RS J [ J
e @
1)
® @ ®* @- 09
[ 3
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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 8, for

[ 1]
the opening grouping symbol and must use the same device but with last component .8 for the closing symbeol.
(2 ]
1) (e) o o% oo %o o0 oo
e .. .9 . -® 00
@) (s =sas) Soa% 00 Tl ae et es T 0% es %l ae % es 8d
o® - -0 CEEEN BN REERY ] . . ®- [ ] X N 2 - 00
(8) (LCM means lowest common multiple)
[ 23 . e o0 o0 e - 00 -» ® O ® o ® e - 00 O- 0O
1 . @ e v e @ 9 @ o o o ve e e
o0 * ® O - @ ®: -+ @ @ L [ ] [ ] ‘9 06 0. © [ ]
‘o9 00 - & O -0 80 O O:- -0
v il . 8. 00 8- 6. 9 -8 9
‘o & 9 S &- - 0 O L 1 )
(4) {Wed., Thurs., Fri.} 2 o0 il ee 8 ee o % % e o ee e oY se e o0 (T oo
-9 00 -9 -0 -0 -9 -- ‘e ‘0 00 O O O - ‘@ - @ -+ @ -0 09
(6) {Mary, Sally, Jean) %8s N e % el 1 es e 8 1% of
S 60 -0 o [ ] o0 - - ‘9 S -0 00 - ‘@ - - @ ‘9 80
(6) (seven)? 4 1 e o %o 0 ol o8 0 el e %
e © o0 e o0 [ ] e 00
(7)  (light-year) 00 0. o7 0 o8 I %0 % (2 a2
e O ‘e 6 08 o0 o o8
(8) (x-intercept), (xy-plane)
®: - 09 .- - .9 00 00 O- G0 -0 -0 .. ¢ 0¢ 00 - - 00 O L ] e @ X
®*® ¢ - .. -0 00 &9 .- - -0 9- 8O 09 - - o® - -® - O @ <@ o 60
®0 0 00 00 ¢ & O - - & O 00 -0 0 0606 00 o0 O o ®- *e
(9) (“Two” is not the same as two.)
@ @ v o B @ @+ o @ (Y} @ ‘9 - 90 @ ®- ‘9 9 @ @
®® ‘0 O -- 00 00 -0 O ®: O 5 J ®- @ e e .0 5.4 6 90 o 86 OO
o9 -6 o0 ® & -0 & o0 ARCE ) e [ X ] [ J [ L 1] ®. - [ e o0
(10)  (5-inch stick) HEPSER P & T e
*e 0 00 o [ ®: - - @ (1)
(11)  (Bar-x) 1 -4 o ?? ot
(1) L ] L *® o 00 o0
(12)  (1-to-1) o o .. ve e ‘o o. o6
e - 00 O O o ee e
(183) (rate) X (time) = (distance)
- 6 9 ‘¢ & '@ -9 & O - e 0 RN BN ) [ 3 -8 0@ X J
o0 0 - 60 6 00 .- - - 00 -0 OO 0O Y o &0 o0 - * 00
®® O -+ O > 00 < ‘® 09 - @ e ) o0 o ®: -0 [ 1]
(14) (divisor) (partial quotient) + (remainder) = (dividend)
e o0 ® o [ ] [ N I ) X 2N o & o [ 4 o0 o .- [ J [ ] ] [
e -0 o [ 2 ] & -0 00 00 0O e 0 o * o® - -0 o o [ ] o0 o0
o9 (1] e & @ *0 o0 ®- - [ ) [ o ¢ © o 6. o0
‘e 0 O @ 0 @ o0 o8 [ e o * ([ 1] [ I o oo [ 1) [ ]
- 08 00 [ ] [ ] ¢ 00 oo .o e - O [ [ N 2 (3.4
e o0 o [ ] [ ] ® o0 L BN 0 e - - [ 1] [ ] [ 1]
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(15) (a-2) % 0% 1 6% o
*® ‘@ - [ 1] o 06 o0
(16) (VIIX) AR S S-S S & P4 4
o9 -0 -9 00 -- 90 -0 -0 .- 00 0O
(17) (x+y)(x——y) ¢: 00 ¢ 60 -0 ©- 00 - 00 ‘O

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) ]‘ % et e e 8 e
[ 98 @ 008 - .

(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.

1) x+vy . 99 -0 80 0. -0 O- 00
% o0 00 00 e i0 o0 '
2 x+vy <. 00 -9 00 00 -0 -0 8O
— % o0 00 00 o .0 00 "o
| m—
@ x+v TR I S I T
. o9 00 00 -0 .- 00 0
4) x+vy - 90 -0 00 00 0 -0 00
% o0 00 08 o .. o8 '8
6 X4y oo .o oo
oo oo oo
6) x4y oo -9 o0
oo oo oo

§122. Boldface Brackets: Boldface brackets are often used to designate the integer function.

@ 1300 84 %013 0% o8

§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) If x = 8.5, then (x; = 8 and x1 = 4.




126 Rule XVIII—§123-§126
@) Ay 0 e %0 1% i3 a8 e
.9 - @ @ ¢+ o 0O .

(3) fa; 8; ... 8 2 e 8 el T il % e % le 1T le ee

s e @@ 0 s e @ ® o ©- s @ B s+ @ B9

§124. Vertical Bars:

a. Double boldface vertical bars are usually read as the norm of.

@ NEl o33y 38 8t %

b. Single vertical bars are often read as the absolute value of, but are used for other purposes.

@ x| % ° %%

[ ] [ ]
-9 09 O
@ |1 38
) ®: -+ @O .. [ X ) X J
S 8 e ot :

§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 symbo! must be represented in the transeription. 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) 3x+y: $ 0 %e % 00 e e e Tl e i% e
9 -9 060 00 00 o0 <0 O o® o -9 -0 00 -0 -0
X—Yy =
y o ®8 .- o0 ‘e o FEEEEY Y
‘o le 80 6o oo oo ‘e e ot o6 o o o0

(a two-line system of equations enclosed within braces, equations are accidently aligned; in ink print, period is centered)

(2) b e ¥ o Il e e % I8l e ee
a — ad — be. e 0 e 'S ‘e . % e Y -
c d
s 9. @@ ®® . @
.. @ - ‘9 - @O0
@ @ - IR TR
(a two-by-two determinant enclosed within vertical bars; the equals sign and the ad — be are centered in ink print)
x,iftx<0 b e Pl e e s -4 b e 0l %% e e
B y= [ = o ‘o @ 1l le 9e 18 ee -e ¥ [ P el le e oe oo
0, if x > 0.
<@ v @ v e .9 o0 Y ) @ .- .
cr v 9@ @ o ®: @ .. e @ @ 'Y )
e 08 oo L ] 0 [ 2 *® o0 ® -0

(a two-line system unified on the left by a left bracket)
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cosa sina 0

(4) x=| —sina cosa 0
0 0 1
o0 ‘e o ‘® - @ OO0 & O ® o (X o oo L BN J ® .- [ ]
.. e e Y T - e @ -9 X 4 e
o0 e 8- e 9 00 [ ] ®- ® ®. ®- [ ] oo o0 o o0
® - @ - ‘8 -0 00 [ e & * [ B [N IR [ ] [X J
.. 909 - @ @- Y . @ 8 @ Y
o 00 00 O - - O v @ [ ] [ ] o0 oo o 0e
@ v @ @ v @ v @ s @ s+ @
ce 2. 080 -9 @ 9 @ ‘9 @ e e B0
‘9 00 00 00 e o0 0 ¢ - -0 8O
(a three-by-three matrix enclosed within large brackets)
1 0 0 % I 8s 8 e I ‘e le il e HY e o e oo
e ‘0 -0 o 00 o6 oo oo o0 - [ ] [ ] ® ® 6 [ ] X J [ ]
(5) 0 1 0y =1L
'Y e @ ® ) o o
001 o %0 o % es e es ¥ os oo .o "% 0 %
v @ ce @ @ e ® - @ e e e e @
.. o0 .. [ 1] - @ ) -9 -9 9 ®- .. o0 v . o0
-9 & 0 0 00 & o0 0o *® - -® -0 ‘& O

(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 @ 60 00 -0 08 -0 - -6 5 -0 -0 ‘O -
@ (ﬁi{,) R R R TR N
2 e 06 -0 & 00 & -0
@ (“:k) ISP

® Vvx

4 f d -9 00 00 6 00 -0 60 00 0 5 00 - -0 O e o6 - - [
@ Ry anTalanionlisg e

§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 0l e el Y ® b e ‘e ¥ Il et
‘o -0 00 - 00 OO (1] LE N ®: -0 -6 00
; X — 3y = 112
‘@ v @ e - .. @@ N X s s 1@ e @
DRI Y ) s . 09 -0 e e @ B ++ s+ 0O
o -0 00 e o0 - 00 ‘9 O e er @ -8 00

(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.

 {) P ee % el
e o0 ‘o o0
(the empty set)

RULE XIX—SIGNS AND SYMBOLS OF OPERATION

Ampersand (and, logical product) & e o
9 0
Asterisk * ®:3
[ 1]
Back Slash (divides, is a factor of) \ e
-9 -9
Circle with Interior Dot ©) et et o
[ ] L) e -0 [ ]
Circle with Interior Plus ) a4 S
‘e ‘e 0 @0 -0
Circle with Interior Minus ®) S-S A
<9 e ‘@ 00 O
Dagger
Single T e oo
9 @
Double ] R
¢ -0 -0
Division (divided by) -~ (e e
‘o o
Dot (and) . e
‘e
Fraction Line (over)
Diagonal / -
-0 @
Simple _ 4
®-
Diagonal Complex / M- 4
‘e 0 @-
Complex - . -e
o e
Hypercomplex —_ onne
* -0 0

Hollow Dot ° e 0.
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Intersection (cap) n e
N e 0
Logical Product (and, meet) A ¢ e
e @
Logical Sum (join, or) Vv e e
- 00
Minus
Regular — o
(1]
Boldface — -
-8 0
Minus Followed by Plus
Boldface Minus Followed by Boldface Plus —_+ S-SR S
9 @0 - 0 90
Boldface Minus Followed by Regular Plus -4 -
o 00 - 00
Regular Minus Followed by Regular Plus — 4 e MY
e - - 00
Regular Minus Followed by Boldface Plus —4 e 9l
® - -0 o0
Minus or Plus = e
e oe
Minus with Dot over (proper difference) - N
o oo
Multiplication (times)
Cross (cartesian product) X e
)
Dot . b
‘o
Number Sign; Crosshatch; Tic-tac-toe; Pounds (weight) # e
-9 0@
Paragraph Mark 1 I 4.4
ce 9 @
Plus
Regular + e
(1]
Boldface + e e
o 00
Plus Followed by Minus
Boldface Plus Followed by Boldface Minus + — -SR0S S
‘o 00 - -0 0O
Boldface Plus Followed by Regular Minus +— Y e
O 80 - - 90




1
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130 Rule XIX—§129
Regular Plus Followed by Regular Minus + — ® e
e - o0
Regular Plus Followed by Boldface Minus + - . el
[ 1] -9 00
Plus or Minus -+ .
oe o
Section Mark § IS 4
s .0 @
Slash (per, over, divided by) / 8 ce
-9 @
Square
Filled-In Square ] ge co ..
e @ -0
Hollow Square O &% oo
9 @
Star kg e
‘0 @
Tilde
Extended ~ ISR 54
v @ @
Simple ~ %
.9
Union (cup) U (e e
«® 69
Vertical Bar (is a factor, divides) ] S
i
§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 SR T L IS
-9 +® - O 90 -9 ©-
(literary context)
(2) The & often denotes logical conjunction.

(specific attention is called to the nature of the sign)

‘ 3 A&B e g e

{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) fxg e v .38
e e @@ e
(2) 8:x%4 ‘e o6 T e s ee
e - . 00 00 .o
(8) x* o -3 :% 8
[ 1] . (1]
(4) x#vy ee o -2 02
o0 -0 086 o0
(6) 2#3 el (TS ee
[ 1 BN J -9 00 o ..
(6) R# Tlee (8% e
-9 O ‘e 00
(7) ATB SN M-S
@ et @ @ @
(8) AS§B S SO SN EPS J-
@ e e @ @ @ e
(9) A%B O DU -5 AP SR
@ s @ @ @ .

§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) AnNnB RO SU S5 -4

@ @ @ @ -
2 .. -8 00 00 -0 O ‘e @ ‘e -+ O 00 00 - - 9 O
2 Qxa ® e e e e .. I 4 o o . % ee IS e il
(3) AUB SR U S SN -1

@ v O GO -9 - -

§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 o oo os
e - 0 o0
@ xVy oo - -0 es




132 Rule XIX—§134-§136

§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) 4+2—438 el il e ee
o0 - 90 - - 00 ..
2 —34—5 8 ee l? el e
o0 68 - 90 - - 00 -
@B) x=xvy 0 1 0 s
o9 00 o0 o0
4 x=xy o0 o - 02
00 o0 o0 o0

§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) 3x10 eee (T % 4l e
oo . e -. e@
2 x.vy e %
e -0 oo
3 A .. ;e 8- o0 -0 @ X . o oo .- ‘o @
® ez>e<A « e e te it N4 o e 1L %0 el I8 e

§136. Slash: The slash must be represented by the symbol provided for it in this Code. The English Braille symbol must not be
used.
(1) and/or ® % %0t % %
.o e 9 @8- ® e
(2) The rise/run ratio is 3.
L ®e -0 O [ d ® &6 o L 1] ®- O <0 -0 0 L ] [ ] X ® .-
o o0 ¢ { X [ ] ® - 00 - - . (1] o0 o [ ] [ ] [ ] -0 00 o o0
o oo ®- ® & & 66 O [ X ®: - O [ ] (1) . LK J
(3) 1 watt =1 joule/sec.
@ e X 3N XY NEY ] -9 o Y -9 - - ® Y ‘8 0 S @ 'Y
TEr e .- o0 oo T X e ‘o - e 0 .- @& -8 -- @@
e - ‘e - @ @ ‘o o e - . - - 00 ® ‘e o O . e
(4) c/o e T % e %
@ - O @& 9 O
(abbreviation meaning “care of”’)
(6)  volt/amp S % 3 o8 8 000
®® o O [ 4 o o ®: @
(6) 60 mi/hr e es te TSt
0 o oo .. ‘o @ e
M 7/4/76 'S es 8 1% e 13 1% 00 0o
0 o0 ® & -0 -0 @ o0 ©

(a date)
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§137. Tilde: This sign of operation is used predominantly in logic with the meaning of not.

() ~p e
.. 9 -
2 ~PV ~Qyn~r R ALSN IR0 S SNS S0P+ S A S P13
. -9 o [ 1] e @ [ 1] [ 2 X
(3 ~~TVR AR PERPE L S-S A AR 4
. ‘@ e .. 9 9 @O . o0 ®

§138 Spacing with Symbols of Operation:

a. 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.
1) x=—y e %
P ‘o @ oo oo
ii. After a function name or its abbreviation and before a symbol of operation.

(1) sin—x e grey o0
®: - @ oo oo

iii. Between an ellipsis or dash and a symbol of operation.

(1) 14+2+4+...4n s e el ® Lo a4
o0 - - 00 o @O o - O e ©-
2 10———=28 s el le it oL e S ..
e -+ o0 oo o0 060 00 o0 ‘9 @ o0 oo

iv. Between an abbreviation and a symbol of operation other than the fraction line or slash.

(1) 1yd+4+2yd=38yd e e e % ? el % % A ‘e o0 °%
e .. o .. o o e .. ‘o o o .. oo ..

(in ink print, there is a space on both sides of the plus sign)

v. Where required according to Rule XXII.

S 3 It I S It I 2

b. A space must not be left on either side of a symbol of operation in any other situation.

EVREN T S R S
« BT Y TR
(¢3) x@y o0 00 00 -0 60 -0 00 oo
oo %o 11 13 % o0 % 00
@ 123 el el 10 I% as
o0 °. .o 0.
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(4) fog A+
PECRY Y T
(6) sinx—siny R I B I L
®: - O *® 00 o - & (1)
(in ink print, there is a space on both sides of the minus sign)
6) xOvy 0 3% oo %0
e -0 -0 o0
(M O+a e ee (8% 48
‘O -® 006 -0 O
(8) rate X time 00 7 o8 %6 2% WSt
®: - ®- N e o ®
(9) miles/hour bAPS ISR S DS S AP SR S
®: - @ [ ] -0 @ ® oo o
(10) quotient X divisor 4 remainder = dividend
e® & & 6 -0 6 00 ‘0 -0 O 00 - ®: 0 '® O 0 0 & - 60 & -0 00 00 0:- O
(1] Y -9 00 o N ] -9 00 o . X} ' ®- [ B ' -9 @0 . . [T ) -9 .« . .« [ X Y ) -8 LN ) ..
O B0 O B <+ 1 @ B¢ s+ B s+ 2. G -+ @ Y Y B c @ e v @ s @
o8 -0 0. -0 00 O:- 008 o0
| A S-S AU RSP e 4
(11) 3 X seven? + 4 X seven' 4 5 X seven® — 345,.yen
j X ] e o R BN ) [ X ] o0 * . * e O [ I ] [ X 2 [ 1] [ ] .. ® 2 I J -9 @ [ [ ] [ 1 ] [
9 00 [ X3 [ N X3 ® -0 [ I L ) L 1] e @ [ B N ® [ [ N 4 LK ) [ ] .- [ N L ® -0 [ ] [ ]
| L 1] ® o (1] [ 2 ® CECEN 1 ® - @ (1) [ ] e 00 [ [ N 0 (1] ®- [ 1 ]
; 9 @ @ s s s s r @ B @ O 00
: e -9 00 00 0: -9 0. -0 &- -0 @
: X N X ®® -+ -® ‘® @ O .- @O . e~
|
(12) (2n + 3)|3 0 o 70 1% a0 oo 3¢ oo
o0 6 O- 00 -- 006 -0 -
(18) 3 ftz + 3 ft2 = 6 ft2
X J (2] e 0 DY ] e -0 .0 X J o -0 *
-9 00 e o0 ‘0 @ ‘9 - 00 [ ] o -0 O -9 08 [ ] [ 1] [ N
(X ] LR . - 00 ®: .- @ [ ] 0 & ®- [ ]
RULE XX—SIGNS AND SYMBOLS OF COMPARISON
Simple Comparison Signs
Arc
Concave upward - e .
‘o
Concave downward - s
o o°
Arrow
‘ Left-pointing «— :: % e . . .




Rule XX

136

Right-pointing
Contracted —> $ %
LK BN )
Uncontracted —> :: oo
Down-pointing ° ? ee
9 @
Up-pointing HE
9 @
Two-way
Horizontal “«> 8% o? oe
9 @
Vertical I P4
9 @
Equals (is equal to)
Normal = e
N N
Boldface = e
9 9
Greater Than (is greater than)
Normal > el
@ e
With curved sides > 0
9 @
Identity (is congruent to; is identical to) = ;E E
Inclusion (is contained in; is a subset of) cC e e
‘e
Less Than (is less than)
Normal < ‘e ¥
) s @
With curved sides < e,
@ -
Membership (is an element of ; belongs to) gorEor € e e
Parallel To (is parallel to) 1 s
‘o @
Perpendicular To (is perpendicular to) 1 30 g
. LN BN J
Proportion (as) o o
[ AN

Ratio (is to)




186 Rule XX
Relation (is related to) R -4
o @
Reverse Inclusion (contains; in logic, implies) S e %,
. ‘@ @
Reverse Membership (contains the element) 30r 3or 2D .
v @
Tilde
Simple (is related to; is similar to) ~ %
ST Y
Extended (is related to) ~ AR £
s @ @
Variation (varies as) « -4
. ‘9 06
Vertical Bar (such that) S
.9
Modified Comparison Signs
Equals Sign
Caret over A e (TSI e o8
== s 9 @ @ @ e -9
Caret under (is projective to, . -~ o (90 00 -0 9 e
projective correspondence) R A L B A A
Degree sign over (is equal in degrees to) . e (0% 8 0 e e
pommad . L BN 9 e 6 L g
Dot over (is approximately equal to) ’ . e (0% 9% 2
. -9 @+ @ o -0
Dot over and dot under . o (29 000 o 0 o
. [ B ) X J ® 0 ® 0
Equilateral triangle over A o 2% 9. 8% 0
- ® ® -6 O L
Inverted caret over v e (¥ %9 182
—_— Y I ) ® ‘® 06 9O
Left-pointing caret over < o (00 % 1.8 0
f— Y I ) [ ] [ ] ® -9
Question mark over ? e (0% 8 8. 0
= . [} ‘® 0 o0 O
Right-pointing caret over > ‘e (% 0 e S
— e e e 0 0 -0
Two dots over and two dots under 2 le (PRI IS o
X .. L I ) [ Y J ® @ [ ] ® 0
Vertical bar over o (0% 8 8, %
R — e 9 @ @ 0 @
Horizontal Bar
Caret over A o %6 8 88 o0
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Caret under (is perspective to, - ‘e %0 %

® ® : [ 1]
perspective correspondence) AR A A
Dot under " o % **
X J o -0 [ ]
Simple Tilde, Dot Under ~ e (T % % 0
e e. @ @ 0 @
Comparison Signs Compounded Vertically
Arrow Combinations
Right-pointing over left-pointing - :: 0o oo :; :: .: oo oo
Right-pointing with upper barb over —_ 2% oo o0 2% %0 8% Il oY e oo
left-pointing with lower barb - I AR AL AL EL BRI
Right-pointing over boldface left-pointing -_—> :: “ ” :. :: E .: " ”
Left-pointing over boldface right-pointing - 2% 0% 00 00 87 0 00 00 %o
e 0 . [ ] ® -+ . @
Boldface right-pointing over left-pointing — :: E ” ” :. :: .: ” “
Boldface left-pointing over right-pointing Rannent 8% 18 e o0 00 2% oo o0 %
—_ I o @ 4 @ s s @
Boldface right-pointing over boldface left-pointing — 2% % oo o0 %0 2% 22% oo oo
A— @ @ e @ @ @ @ e e
Boldface left-pointing over boldface right-pointing C— :: E .: “ “ :: E ” “ :.
Long right-pointing over short left-pointing ——> 2% i 00 00 Yo 37 % oo
€ — @ rr s s B @ @ s
Short right-pointing over long left-pointing —> :: .. :, :: .: .. .. "
Equivalence (is equivalent to) = bA-SEEN -
o -9 -0
Greater Than
Bar over greater than (is equal to or greater than) < or > % %
e @ -
Bar under greater than (is > or > % e %
greater than or equal to) - A
] i = e e *
qufals sign over greater than S or S : .
(is equal to or greater than) oo -0
Equals sign under greater than > or > ® . 0
(is greater than or equal to) = = . ‘o




138 Rule XX
Inclusion
Bar over inclusion (is a subset of) — o, S e
c ‘e -8 -
Bar under inclusion (is a subset of) c E ‘o : ?i
Equals sign over inclusion (is a subset of ) = SRS SRPE
. [ ‘o o @ ..
Equals sign under inclusion (is a subset of) c S e %0
- .o L -9 &
Intersection (cap)
Bar under intersection n * 00
ot [ ] e -0
Equals sign under intersection n 9000
= [ ® 00
Less Than
Bar over less than (is equal to or less than) < or € % s °
‘9 @
Bar under less than (is less than or equal to) < or K o ¥ %
‘e @ @
. —_ [ B X3 L ]
qu{als sign over less than < or ¢< - e
(is equal to or less than) o0 °
Equals sign under less than < or g P S 4
(is less than or equal to) = = e 0o
Logical Product (meet)
Bar over logical product - ®, * 00
A . ‘e
Bar over and bar under logical product A e, (20
—_ ® ‘e -0
Bar over and equals sign under logical product A 0 (200 00
= L e 0 &
Bar under logical product A A A 4
— N T
Equals sign over logical product = (00 0 0
A o0 .
Equals sign over and bar under logical product = . 00
L\_ o ‘o @
Equals sign over and equals sign under logical product = 60 -0 00 -0
_/_\_ o @ Y e o

Equals sign under logical product

>
[ 4
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Logical Sum (join)
Bar over logical sum Vi ., % ®
L ] 1 J
Bar over and bar under logical sum v % * %%
vy ‘e .- o0 -®
Bar over and equals sign under logical sum v . (7 % 0
— [ ] ([ 1) L BN )
Bar under logical sum v * %
o0 [ ]
Equals sign over logical sum = oo
\"% o0 .. o0
Equals sign over and bar under logical sum v AL
S ‘o @ - @@ @
Equals sign over and equals sign under logical sum = @ e -0 -0 00
v oo oo o @
Equals sign under logical sum Y, ‘e -0 -0 @
= - 99 -0 @
Reverse Inclusion
Bar over reverse inclusion 5 % 2 %,
Y ] ® -0
Bar under reverse inclusion = s %l %
- -9 L ] EN
Equals sign over reverse inclusion g * s %
® ® -®
Equals sign under reverse inclusion =) AP 4
p— .o @ .o ®
Tilde (is related to)
Bar over double tilde = %e (T % %%
[ ] -9 X J
Bar over single tilde — % * %
~ .o .o
Bar under double tilde ~ * % *%N %
- [ ] LR ) L ]
Bar under single tilde ~ e ' % %
- .o -®
Double tilde ~ AP I 4
. .8 . .e
Equals sign over double tilde = LRSS SANE I
~ o o . e -®
Equals sign over single tilde = (00 e e,
~ o0 .
Equals sign under double tilde ~ 0,00, 0
= o (X JERY BN
Equals sign under single tilde =~ oo, 0
® -0
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Union (cup)
Bar under union U ISR A
- -9 09 O
Equals sign under union ;8 -0 -0 o
= ‘o 00 -9 O
Comparison Signs Compounded Horizontally
Arrow Combinations
Up-pointing followed by down-pointing T l 2 S e o0 To (0 8? % e e e
@ @ cc e @ v @ @ e . @
Down-pointing followed by up-pointing lT 2% % o oo % 0 2%8% e 00 %%
@ @ e s @ te @ @ s s @
Up-pointing followed by boldface down-pointing Tl 0 o se 00 Yo 097 % 10 e 00 %
@ @ s s B s @ @ @ e s @
Down-pointing followed by boldface up-pointing lI 0 M eeae e 0073 12 be ve e
P @ @ v B e @ @ @ e e @
Boldface up-pointing followed by down-pointing Il 0 e s ee e %o 682 e 00t
@ @ @ v @ v i@ @ e e @
Boldface down-pointing followed by up-pointing 1T % S e e e 0873 ee e e
@ @ @ v+ @ re 1@ @ e e @
Boldface up-pointing followed by e S ec ee e 0% t ec et
boldfacedown-pointing @ @ @ .. e @ e ‘P @ @ s . @
Boldface down-pointing followed by 2 %l ee o0 Te o 8T S s a0 e Te
boldfaceup-pointing @ @ @ s . @ e @ @ @ e e @
Greater Than
Followed by less than > < : . . . :
Followed by equals sign followed by less than > =< el le T
Y I IR X
Less Than
Followed by greater than < > 0. % e % e
e @ e @ s
Followed by equals sign followed by greater than < = > e ®l e 0 e L e o
e @ s 2@ @ e @ v
Comparisen Signs Compounded by Superposition
Dot
Between bars of equals sign =~ e o *. 3
Y ®: @
Within inclusion sign « e .0 -0 % 2
@ @ e @ @
Within reverse inclusion sign - e: -8 -2 -0 .- 29
‘@ cr @ @ @
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Equals Sign
Through inclusion sign < SRR SRPIR S-S - SO M S AL 1
o @ -+ @ e 0 @ ® 0 @ [ ]
Through reverse inclusion sign - @0 0 2 0L sor 19 v 0
-9 .- .. [ ] n. .. -. .. * -9 @ [ ]
Greater Than
Nest of two with straight sides > PO S RS 4
(is large compared with) R
Nest of two with curved sides > A EPSI N A P44
@ @+ e 1@ @ e @
Horizontal Bar
Through inclusion sign < %% ? % e o0
@ o ® - ©- -@
Through reverse inclusion sign > . v o
‘o ‘e @ ‘e
Less Than
Nest of two with straight sides « PSR S S S 4
(is small compared with) A A A
Nest of two with curved sides << AP UE S SIS SR S+
[ < o (X J D ) -9
Vertical Bar
i Through shaft of right-pointing arrow _|__, := i :: oo &0 :; :E
Through shaft of left-pointing arrow 4_|_ :: ’ :: .: “ “ :E

§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 8-4) must be placed unspaced before the comparison symbol being negated.

| L
(1) s« e
o 0 o
(oblique negation sign in ink print, from lower left to upper right)
l
‘7 @) = e 0.
[ -9 O
(vertical negation sign in ink print)
R T

(oblique negation sign in ink print, from upper left to lower right)

@ N RETRT

(oblique negation sign in ink print, from lower left to upper right)
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6 X * e

@ ¢ O~
(oblique negation sign in ink print, from upper left to lower right)

6 ‘e @ - @ @-
® i o, 0% e e

(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) B«A - 2% &% oo oo e
@ - ) e @ e
(2) A-B N %% -
@ .- ‘o O ® -
3 AoB e 2% e? oo o0 %o s
@ .. @ @ - e X J
(4 Xfos¥ D0t 08050 00 %0 28010 3308 !
-9 99 PR . Y P ® - -0 ® o0

§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) fx) =0 % % et . e ‘e ‘e
. o0 @ [ 1] X N J o o0
(2) 2= 5(mod 3) S e HE-S e e 00 2T % %M 1S ee e
e & [ N [ 1 o & o - e - 00

§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-cage epsilon is used in the same textbook, the publisher usually makes a sufficient distinction between the two gigns to prevent this
confusion.

1) xe A s (e e, A
o0 e e @ e
(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 e Tlee e
. 9 @ ..

(2) adb LR - S
. e -0
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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).

1) x~vy b IS4 *
[ 1] T @ [ 1]

2) XA~y bd e e *:
L 1] DEEEEE X ) [ 1]

§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 aiready 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. ’

@ x| 1x| < 10} 8% % % SWH % S el e % el
-9 00 o0 [ ] -0 o0 o v @ *® - 60 -0 00
(2) Choosex |x =y e % % b 49 bl e %% el 2 ae
X J [ I ] ®o: & [ 1] LN 0 [ N ] o® - @ @ -0
® 3 Ilx=— 888 o &% % e e
* .. o9 -® -® @8 .o P e ®- oo oo

§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 §93). Comparison signs compounded by superposition other
than those in the above list must be constructed in accordance with the same principles.

§151. 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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: (1) X~y [ 1] [ LN O:
| .o %e . .o
(2) x=y ( 1) -9 0 L 1
| P ‘e e, H
’, (3) a0 @ -+ -9 00 00 ‘e O c® - 8- . 900 00 ©- - - 0O
,,Z:o ay e e el le et ‘e - o6 o0 "o (o 88 "8 I 10 a?
(4) (a,b) = (c,d) ifandonlyifa =cand b = d.
[ Z J .« e -@ ‘9 0 O ®: o9 .- e O ‘9 06 [ 1] ®:- 90 O oo 9 06
1) .. o 9@ Y R o0 - .. ‘o 90 o O o- ‘9 @ O - o O
(1] AN . [ 1) ‘e -0 O e® .- 0@ - 00 s e [ 1] e & & o0 ..
[ X AN B [ 1) (1] [ X3 -® 8- *0 -0 -
.o e e .« ®- ®- e s r® -0 90
) [ BN § [ 1] [ I ] 9
6) x>y bt ? e *:
(1] [N [ 1]
6) X <Y e -S4 4
® oo @ 0 O o o6
(7) U A. cs B 9 9 - ©- ® - @ «r 99 60 - o
ACFE ® e ee le ie Ll e % e Tl % e ik
(8) “(z:’ ay e : . i? ?: o ‘e : .: :s e : oF ot
(9 A3 x e * bt
@ . EEERY Y [ 1]
(10) 1:2::8:6 . e P ‘e e ‘o @ ‘o o0 oo ‘o oo
e - . s e e o. ‘e 0 [ 1 . oo °
(11) a4+ b:b:iic4+d:d RS- o o s ‘e ®. bR ‘o o %
. e - - e e ., 9 @ . o9 - - e e ..
(12) x«v¥y oo ces %
[ 1] o oo [ X ]
(13) {all x | each x < 6} %% 22 o % * %% s, oe e O S oo 1% o8
o oo e o [ 1) -® ch e e e [ 1) R e o -0 o0
(14) The unit interval ={x | 0 < x < 1}
[ ] [ ] [ 1 ] [ ] [ ] -8 00 [ 2N} ®: O ®
. [ 1] ® - ® o0 e 00 O [ ]
e e 0 o ° CECIRN ] [ ] L 1 ] [
i e 0. ‘o 8- 08 [ X B R - - @ [ 1] c. @ @ ® o -0
‘o e ‘o o8 oo % oo oo el e oo el e o * e o0
(16) The symbol for less than is “<.”
LICEX ] ‘9 00 00 9 O- O 20 [ I ] [ ° [ ] o o0 o o0 - @ [ ] . [ ] [ ] .
e @ ®: 0 - @ -0 O (1] [ ] o o [ J @ .- [ ] ®: @ [ X [ ] o o0 -0
-0 00 e 60 - - @ @- [ 1] e e [ ] L ] ® ‘@& -- O e @ [ 1] [ ] L ] ® o0
1) (<, =, >) o o Yl A SR el oo
e - O -0 0 0 @ e -+ 00
17 x=0 o o % e (00 o: 130 e o e 30 %0 % 2 0g 0
‘ f,=. f(x) dx S See P lael Il %es % leel %ieene Lot .
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RULE XXI—ARROWS

Arrow Components
Arrow Direction Indicators
Depresses nearer arrowhead by 45 degrees ‘e
‘e
Elevates nearer arrowhead by 45 degrees .
Makes nearer arrowhead point up e:
Iy
Makes nearer arrowhead point down Lad
.o
Arrow Shafts
Curved ( or ) .. ..
Dashed _ . o
Dotted oo °o. o o
Long double =S oo o0 oo
o 00 o0
Long single oo o6 o6
Ordinary double _— oo oo
- oo oo
Ordinary single __ o oo
Short double — .o
- o0
Short single _ .
Wavy ~ ‘e 00 o
[ 3 [}
Arrow Types
Boldface -
-e
Regular (no indicator)
Arrowheads
Barbed left full i < o?
-e

Barbed left lower AN i




146 Rule XXI

Barbed left upper £ ‘ .:
Barbed right full > :;
Barbed right lower > . :.
Barbed right upper N ¢ %%
et
Blunted left full [ 55
Blunted left lower L . 55
Blunted left upper r ' EE
Blunted right full ] HH
Blunted right lower 1 . 35
Blunted right upper 3| ’ EE
Curved left full ( E:
Curved left lower < . s:
Curved left upper 'e e ::
e
Curved right full ) :E
Curved right lower J . :5
Curved right upper N o o
- o9
Straight left full |, ::
Straight left lower [ . :=
Straight left upper l -5
%
Straight right full { ::
Straight right lower 1 . ::

Straight right upper ] ‘e o
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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,
0 @

is modified, or occurs as part of a more complex modification, it must be represented in its uncontracted form 2% oo o0 %
@ 1t v @«

§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 transeribed in the following order:

i. The shape indicator.
ii. The arrow direction, if it must be indicated.
iii. 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) I e s et eo 0o %
Y ® ‘® -® . - O

(arrow, two-way vertical, boldface, barbed arrowheads at both ends)

@ e Ll e e

® e
(arrow, two-way horizontal, regular type, curved arrowheads at both ends)

IR N S T

(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.

a — e,
9 @

(right-pointing arrow, contracted form)

@ — e oo 00 o

(right-pointing arrow, uncontracted form)
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® 8202 o i
Y R

(left-pointing arrow)
4) <> e e ee 00 Yo
@ @ s e @

(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.

SO AR Tt

(arrow pointing up)

@) i %% e %
@ @ v - @
(arrow pointing down)
(3) 1 08 o ed be %
@ @ @ e s @

(vertical two-way arrow)

¢. 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”.

CEV A i R
(arrow, northeast)

@ N 3 I8 i e

N Y
(arrow, northwest)

@ N Hwel

(arrow, southeast)

@ gt

‘e 9 @
(arrow, southwest)

5 2?12 e oo o0 %o
\ e T 0 000
(arrow, northwest-southeast)

(6) .?:. -’.. ..,.
/! e 13 % 00 00 e

(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.

$0 D e %
9 +® O O

(arrow, counterclockwise)

@) C e e,
9 ® -® ®-

(arrow, clockwise)

b. Most arrow shafts are single. An arrow with a double arrow shaft is sometimes called a spear.
(1) .? e e ? .
= %e o0 20 o
(spear, right-pointing)
@ & $° 4% 0o 0o
‘9 ‘0 00 06
(spear, left-pointing)
@) & 2 o? oo 00 Yo
%e % o0 o0 o
(spear, horizontal two-way)

¢. 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) —» 0 oo %o
@ e @
(short arrow, right-pointing)
(2) < R
@ @
(short arrow, left-pointing)
@ - 0w

(short arrow, horizontal two-way)
4 o2 oo o0 o0 To
@ e h e e @
(long arrow, right-pointing)

B) «— e o% oo 0o o0
@ @ o e e
(long arrow, left-pointing)

© —  Bluand

(long arrow, horizontal two-way)
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§167. 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) — e 1o oo o0 %o
@ @ e . @
(boldface arrow, right-pointing)
(2) o= e s e os oe
@ @ @ s s

(boldface arrow, left-pointing)

SR P

(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.

™ 3 Hae
(arrow, right-pointing ; blunted arrowhead)
@ $° 22 o
= DR R
(arrow, left-pointing ; blunted arrowhead)
(3) .?..-- - 90
H O ETRER
(arrow, horizontal two-way ; blunted arrowheads)
(4) .? .. .. ?.
— o, 000 38

(arrow, right-pointing ; curved arrowhead)

® e HHuw

-e
(arrow, left-pointing ; curved arrowhead)

© 3 nEaEl

X J [ 1]
(arrow, horizontal two-way ; curved arrowheads)

m % o oe S0
‘@ e e @

(arrow, right-pointing ; straight arrowhead)
(8) .?
= * %2 00 00

(arrow, left-pointing ; straight arrowhead)

© = nhaan

(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.

W e LR I R

(arrow, left upper barb only)

@ — e

(arrow, left lower barb only)

® —~  Bauth

(arrow, right upper barb only)

@ — HETETISH
@ 1 e @ @
(arrow, right lower barb only)

6) <« ¢t ie e T %
Y AT BT X

(arrow, upper barbs only)
©® — it es ee il %
@ @ @ o s @ @

(arrow, lower barbs only)
(N <y S % e ee il %
@ s @t e @ @

(arrow, left upper barb and right lower barb)

8) e 1l ef es ae :? :.

" ® 9 0
(arrow, left lower barb and right upper barb)
©® <> 8% et e s %
@ e @ e e @
(arrow, left upper barb and full right barb)
1) — e i % ee 00 %
B @ @ o v B
(arrow, left lower barb and full right barb)

11) e % so 00 %
@ @ s s s @
(arrow, full left barb and right upper barb)
12 o, e I %
@ @ e e @ @
(arrow, full left barb and right lower barb)
13) & e oY oo 00 %
s e @

(arrow, full left and right barbs)

Any combination of arrowheads —
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RULE XXII—MISCELLANEOUS SIGNS AND SYMBOLS

Angstrom Unit Z * . .
At @ e e
Caret (circumflex) A 5
-9 @
Cent ¢ (oo
Check Mark 4 . :
.. @~
Crossed d ¢ ‘ ::
Crossed h h e e,
Crossed Lambda * s
DY I X
Crossed R R L IEENE
e @ @
Degree o ;e o
® 0
Del (nabla, gradient) Vor ¢ o g0
9 @
Ditto Mark " ..
[ 2N 2
. ®-
Empty Set
Represented by Zero with Vertical or O or g I
Oblique Bar Through It ‘e o0
Represented by Facing Braces { } -3 e le
® o0 o o0
Factorial ! se
(1)
Infinity . 1
-® o8
Integral
Single ‘o
J I

Double / /' o o
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e /i

Lower

Upper

" Integral with Superposed Circle

Integral with Superposed Rectangle
Integral with Superposed Square

Partial Derivative (round d)

/

li

¢

Integral with Superposed Infinity f
=+

$

o

Percent %
Pound (sterling) £
Prime ’
Quantifiers

Existential Quantifier

There exists, for some ] or 3
There exists uniquely for exactly one ] | or 3 l

Universal Quantifier (for all, Voor
for each, for every)

Since (because)
Tally

Therefore

Normal

Negated (it does not follow that) /.

Vertical Bar (end of proof) |
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§159. Angsirom Unit: The angstrom unit must be treated as an abbreviation and spaced accordingly.

o DN I T Y - o® 0 @ e .- @ v @
(1) 1/10,000x =1 A o0 %l 30 % o3 ‘e 00 00 08 e e ‘e e es I Illell

§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¢ 'S ee % L e e e el ee T
'Y < @ @8 . @ e e o® @ Y} .

§161. Caret: A caret must be unspaced from the symbols to which it applies.

(1) 35,78 ‘e T o0 0. ‘o o ee o0
*® -0 - -0 -@® -0 0O .-

§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)

(2)

3)

4)

(5)

(6)

N

€))

104 S el e (%0
.9 - 68 - - ..
X¢ oo -0 oo
oo
$2.98 et el % e e
v @ @+ -9 O- 0O
$x 9 0 00
1L ee
7% S e % e
*® 00 - - o0
x% o o -
*e - - o0
£6 - S
. e -@
£x X I 1
1l el ee

§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.

)

2

(3)

»* milk e e 0L .
. @ ® . e O-
() eggs o % % o8 % o0 o°
oo - o o0 <+ 08 -
¥ 1 bread . e 1% e o o0 o. %
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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 (P,P,, P;P,) %0 e 0%l el 118? ee % oo o8
. -9 @ 00 @ 0 -+ 0 0 O 0@ ‘o @ o @ -0 00
[ 1] ® ¢ ‘@ 9 00 o0 o 00 o 0 . e O
) ———aif(x,y) S ISAN IR ISt I I+ SXSSEFUR S & -
azu o8 -0 00 -0 e @ o O 00 00 ¢ @0 o0 -0
(8) PP e i e i e el % e % et et

§165. Degrees: When the hollow dot is used with the meaning degrees, its position at the superseript level must be indicated in
the transcription.

(1) 90° 4 90° = 180° ‘s ‘e ie 0 0% s % s le 0% S ‘e e o .o .8 %%
0 ©- 00 - ‘@ ‘0 -- 00 O 09 - -0 O ‘e o L1 - 80 08 - 0 -0

§166. Del: When del is used as an omission symbol, the spacing required is the same as the symbol it replaces. Otherwise, the
del is subject to the spacing rule of §164.

1) Vu+4+ Vv (080 0 -0 -0 20 0

§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) 2goesinto2,1 Y o % % o ‘e 08 e ‘e el .. ‘o o
o o ¢ @ s @ - 8- O s &- -0 e -
" o 1] 4'2 :: :: e :: .
L N L [ N oo [ [ ] L L ]
ot es - e oo R
L L [ L 1] . L] L 1]

§168. Empty Set (null set, void set): The transcriber must not mistake the zero with a vertical or oblique bar ({) or ﬂ ), 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 18 .o must be used and is subject to the spacing rule of §164. When
. ‘0 08
facing braces are used to represent the empty set in ink print, the corresponding braille symbols :® 8. :® +% must be used and
these are spaced as grouping symbols. ce oo re oo
1) Aug=A USRS S e e
‘8 .- -9 e -0 o8 ‘oo o .-

(2) {even integers} N {odd integers} = {}
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§169. Factorial: The factorial symbol must be unspaced ffom the quantity to which it applies.

(1) n! % o
o oo

2) (h—Kk! oo 70 11 % e oY
0 o- e0 0. o0 o0

§170. Infinity: The infinity symbol is subject to the spacing rule of §164.

(1) ﬁnl f(x) - @+ -9 0 00 0O e O - - 90 00 o® ©- o0 'O
e LR HCHECIRSSS S SR C RSN S SR I T

2 . c@ c: c: @ . @8 - @0 9: 00 -8 00 00

@ [ 160 ax So (8.0 it 8 e ege e e

§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.

T S R R TR R L B RS
I @ f DI R N L R L TR e e
? f(x)dx c+ 90 ‘% 060 0 -0 00 O - S0 00 90 - OO
| '
® 7 _ S e et 0 st Mt % ‘s e
f‘f<x)dx~o %0 S0 8 0 D8 ee 3% T ee e el el el
(4) b *s -9 - @ o @ o O:- 00 0 00 o0 L 2 X 9 -
[max=0  lgiipiiite gt o Wbl
x=b CESEEE BN 1 BN ] ] "o O e O (1] 0 9 o 06 06 & O o o0 -0
(5) -9 @- .. .. .« e e [ X3 v .. . ® - o o 0 00 o0 -9 00
/ f(t) dt c- ee - o0 ‘e o % ee ‘e ® Cie e o- o0 .- o
6 @9 @ 00 - O 00 00 9 08 - - e -9 60 .- O
@[]ty aa 9808 s Bt
R
7 s 10 '8 ‘0 88 - 0- 96 00 O: 08 - - TR o @ 08 - @
D[] twymav  ealaa TR B nEtL
R

P §172. 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.

1 x e

(2) x" ee ..
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@ xv IS

e o o L ]
(4) x* R ET

oo ° R
() x, e et

e o e -
6 x ° e

o o ..
M @4+ =uv+V SR I S A SR SUR S S

0 00 00 00 o0 o L 0 . 00 00 o

® x ** %

e ¢ o
(9 b8 ‘e el el

o0 -9 O 60 0 O
(10)  20°3010" ‘e ‘o 8 .7% loce e :le le:
e0 &: 00 - 0 0 - - 00 O - 00 0 O

§173. Quantifiers: The existential and universal quantifiers must be unspaced from the quantities to which they apply.

1 -0 00 00 - (1] B °® - -8 00 -0
M Ixx< D8 ee o ee  Tel 8%t
@ 3 ix=—x T % 0 00 L4
3) vxeaA e e ? % RO
-+ 00 @0 e o .-
y—X X—V¥
@ WY Ty =%y
® o® [ 2] . e 00 - 00 - - 00 00 - 00 S 00 5 00 -
o 2 00 ° S0 10 00 (T 66 10 es o0 o0 o. 0 oo o o8
:. ?: ?. ?? .. ?. ‘e @0 -0 .: ':

§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 ;e e - SRR e e Tl e
. @ @ e @ e 9 @ @ s @ e
(2) .. AB=AC e N SO - e e M SR &4
o @ X R -9 @ Y IR T

§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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SR E

(in ink print, there is no cross tally)

(2) 1SS - -S4

Mt HHI $dsire pdiee
(in ink print, the first group of tallies has a cross tally)

G T T T el e isisie sl isieiee - IS

-9 -® - -0 -0 -0 L J [ ] [ Y J [ ] [ [ ] ® ®

(in ink print, there are no cross tallies)

@ L T AT L
-9 9 @ -0 -9 ‘9 -0 -® -0 -0 - 9 -0 -0 -0 [ ] e ® -0 [ ] ® L
‘@ ® 0 -0 -0 - 0 -0 -0 -0 ‘e -9 -0 -9 -0 o -® -® -0 -0 o -0
-® 0 -0 -9 @ o ® -0 -0 -0 -® ® -0 -0 9 [ ] ® ® -0 [ ] o ]
(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 + ¢) = b — a is positive. |
Y ) Y R ®:r ®- ‘' @9 -‘® - ©- ©O- -® 00 -9 ‘o @O ®: - @
. @ 'Y ) ® 00 oo o® - - .+ @ c: @@ 2 o+ 9@ A @ v e
® -0 o ©- 90 -0 o® - 00 - 00 00 00 - - 00 - 0O 0 @ EECEEE 1 R
X J L e o ®* ‘@ -0 ® 0. @® -9 O
LRI ] o - o 00 o . e 00 -9 00
- @ o o [ 4 - @ o0 ® -9 -0
RULE XXIII-MULTIPURPOSE INDICATOR
Multipurpose Indicator e

§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.

fi. 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) xb e e,
o .- @
(2) x6 e ? ee
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(3) 32 2l 8% e

(4) TIE4 ‘e o0 . %o 0o
.. ®- « . .. N )

(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) ¢ol0% 4 ¢;10 + ¢, e e e e ‘8 el et ael e
T S Y I T B R T T I X

(2) 2n;5-%2—mnyb—1/2
.0 Y .. ® - ® @ . o0 - . — ') o @ o
a4 - @ L ® - 00 -0 - 0. SEL R [ BN J [ ] [ ] ‘8 - @
[ 1 2 ] o -0 [ 1] ® @ O * &- o c @ (] ] ‘e 0 @

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).

v. 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.a,8, ... LT SIS

-0 . ° . -
o0 o0 ® - [ Y ®- @®
2 Omas ... 0 e 1% e %% a0,
e0 o0 -9 -- -0 - . O - L ] o @ @
@ Lot el 0D lnE

(the general omission symbol represents a question mark over a dash in ink print)

(4) 8 + 4 =234 oo (T le 1% % e e s 00 % oo
e® - - -- @0 ‘0 -0 "9 @ e - 0 -0
6) (8 e o0 % ‘e oo
e - @& - @O
6) 1. % el T e % el % e e
e @ s @ e @ @ @ -+ @O

2.
vi. The multipurpose indicator must be used between a tally mark and the punctuation indicator.

I 1 O 11T R It S I R R B

(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.

O ER BEE LR
N T TR LY
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@ fs)i 333 a3l e
., BEESRGD 80D i

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 01U=23 0 e 8% es 6 0lee T S ol e
o0 o - @ @ . .. oy ) -9 O o0 O ..
@ 9 w13, I3 e o ee ‘6 8 (2 ee lo el oo le ee
0 o -9 o0 o -0 [ ] . ‘o 00

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.

1) ~~T 0% e Y%

RULE XXIV-—SPATIAL ARRANGEMENTS

Division
Curved Division Sign on Left, ..
Separation Line Above 5 2 000
o
o
Curved Division Sign on Right, s oo oo
Separation Line Above ( ve e e
‘0
'y
‘e
Curved Division Signs on Left and Right, o oo s
Separation Line Above } { ce e e
® @
( ] ®-
[ ] -9
Straight or Slant Division Sign on Left, S e
Separation Line Above r or [ 0 00 00
)
.o
‘o

Straight or Slant Division Sign on Right,
Separation Line Above l

or T\ ee el
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Straight Division Signs on Left and Right,

l | oo
Separation Line Above I
)
‘o
.o
Curved Division Sign on Left, ) °.
Separation Line Below .-
H
Curved Division Sign on Right, <
Separation Line Below
s
Curved Division Signs on Left and Right, 2 ( .
Separation Line Below .
i
Straight or Slant Division Sign on Left, ' or \ -
Separation Line Below +®
"
Straight or Slant Division Sign on Right,
Separation Line Below _—I or —/
o
Straight Division Signs on Left and Right, l l -
Separation Line Below o
o
Vertical Line Used in Division Arrangements e
(varying in length) 4
Separation Line (varying in length) .o

Carried Number Indicator for Addition

(varying in length) _— H
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Square Root / “ ” ”

-@
]
®-
Synthetic Division ‘e
-®
Straight Line on Left, Separation .o
Line Below s
RIS
Straight Line on Right, Separation .8
Line Below i
-@
.o
-0
ve o0 oo

§178. Addition and Subtraction:

a. In a 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 lea_st 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.

¢. 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.

@ 508 ol lé e
2876 e 00 o0
59 ..
+ 427 Sl es e
3870 .
o. .o
L2
i ) ..
! o W3

1 HERTERETRt

| I

\ (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) 85.50 e 0. T ol e
+ 77.25 tc 0 c0 0 00
112.75 1Y NI TTY
< 00 060 - - & O
0 060 06 - O -0
0 9h o 8 8 8 e w
e Y R
® @ O - 00 O
v 1 @ 0 90 @
(in ink print, the plus sign is further to the left than any term in the problem or the answer)
(8) 3.704 oo .2 oo 6 oo
—.915 - .0 00 @9 @
2.789 . @ e e
. o9 e @
(1) ‘O @ v @
oe o3 oo oo oo oo o0 oo
Y
e .- @0 O @
@ -0 060 006 O
(in ink print, part of the minus sign falls under the 3, the rest extends further to the left)
@ 5 e %el 0
8 @ 9 6 00 08
3 2% o0 2% ae 0
+ i e 0 .- 9 -0 00
SRR R T
(in ink print, the plus sign is further to the left than any term in the problem)
G 7 o! I8 o ‘s e
8 e ) ® o0 o 0 ‘0 oo
4 P o0 ‘0 % o0 T 00 0 o
+6 T 0 0. -9 -0 -6 0. 09 -0 00
SRR R R R R gt
(in ink print, the plus sign is further to the left than any term in the problem)
(6) 3 1b. 12 oz.
4+ 11b. 8 oz
4 1b. 20 0z. = 5 1b. 4 oz.
.. ®: O -+ R o @ -
(1) e O 00 ®: O ‘e <0 00
.. @ - @ cr @ o @0 O
Y o o e o
(. X o O o0 [ d @ o oo
0 - - ®: .- [ ] ( 2] - o0 ®
R R R R R TR R R R Rt
.. e @ - fe e ®: @ 9 @ @ s ®- X . e
[ 1] o @- 08 o @ @ -0 00 e e K.2K X e & 00 @ [ ] 0 00
LN J ®: - @ o o0 - o0 -0 e @ *® -0 ®- - .0 e -0 o -0

(in ink print, the plus sign is further to the left than any term in the problem)
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()] 4 + M4y — 3z oo 77 % ol 00 '8 oo To
17x — 9y + 20z ‘9 90 60 .- .8 06 00 Y
— 6x — 2 BT B .. 90 @ ‘. N X
16x + by + 15z P es e0 00 o oo 0o 0. oe o8
RS ) N X
. (Y . ®: -@®
[ 1) e oo (1] e 00
T R T R R R R TR R TY
. Y Y ) 90 @ - . @
®: @ o o c @ e @ @ @
e + 0 00 0O ‘o 08 00 - - 9 00

(8)

(9

(10)

(in ink print, the minus sign is further to the left than any term in the problem)

$9.00 ISP RPN 4

+1.00 1ol e le et ot
$10.00 o .. N
e @ e .@ -@

o® -- ‘8 00 o0

80 20 00 00 00 o0 00 00 o¢

Y Y ORI EEEY TR

e @ @ @ +r 9 @

<« ®- < 90 ‘G 00 o0

(in ink print, the dollar signs and the plus sign occupy the same position as in braille)}

$7.45 e e %
10.92 e ee le -
+84.00 e
$102.37 Tl et e
) v e
.. .- ..
[ 1] e -0 [

(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)

$10,000 et el e le
p— &000 v @ e 09 @ 09
$ 1,000 . ..
.. N R
(] ] e - 00
i 54 a

‘e -® ..
. @ ®: - @
. e .. .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 . .
1 254 ol e
4176
230 o oo o6 o6 o6 o8
o0 00 09 00 08 o0
o ol e
®- ® 0
.e .
«r @ 00 0O
*® -« 690 ©

es oo oo oo u n
o oo .0
‘@9 o @
(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 *% o0 Y ol 10
§ ‘9 - @ 00 09
+ % 098 L. %l o8
o0 0 -0 & 00 o0
I
3 0 95 33 00 08 33 0 40
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@ 45 ol (2% el Taes i8S
6 e .o ® 0 O o oo
2 . .
+3 ¢ el %es IS
(1] ok O L 1]

® 2 I3 al i%es 13
3 e ¢ 8 8- 9. -- -0 o8
1 . o oo ® .- 9 @
+43 e %% s .. *° :o:
3 09 90 00 00 99 43 90 40 90 40 00 00
e 0 0@ @ - @ @ Ty )
o 80 ‘0 0 00 - 00 ‘0 -0 .. )
‘® 0 @ - @ :: -0 00 Y *® .

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) 2x* — x* 4+ x4 1 o. S ee e i el e " o e N
3x% 4+ 4x2 — 10x + 7 - 00 - .. .. @@ % . o: . @0 ee oo
s sxz —F 12 s 99 @ .‘ Y ) .‘ o® -0 .. : ., .? “
— — & % e T % e e T Tt i 0
3x% 4 8x% — 15x 4+ 20
o S el e % el e
‘e 99 +r @+ - *® -+ ©-
e s OO @ - e .. . 90
ce @ s 9 08 -0 “ . Y I
o - 696 - -+ - [ 1] o 0

T
00 00 00 60 00 08 00 00 00 S0 00 G 20 00 OO 00 00 00 00 e 00
.. 00 -

§179. 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.

¢. 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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M = ol e
X 54 ®: .
92 P
115 e %e %0
. 1242 e e e e e
83 90 90 04 30 0
‘e ®-
®: o
o o. o
ce @

@) 1704 ol oo o e
X 5 < 00 00 -0

8520 .o @ .-

e e @

v 9 @

(8) 132 ol ee sl
X300 v es @«
39600 Y
e+ OO @ - @
DY R T T

(4) 2 gal 3 qt . 00 %l ee o0 es
Xz ®- ce ce @ P ®: ®-

4 gal 6 qt IS

e 9 @

.. o0 o- o .. o0 o
[ 1.4 *e - O o o0 oo
X L] LA L] ®-

d. In an arrangement containing fractions, mixed numbers, or polynomials, alignment must be generally as specified in
§178 e-g.
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® 2 o
><2* e -0
56i ‘o ®- ‘ :.: ce .@ e -0
150 SERTEE SN S 3 L SPRER SIS 8
W NN NN
s 0 00 X ] e -0
- 9 ® ‘0 9. .- 00 -0 -®
o o 0 O L] e & o0
o. 0. o
-9 o0
o9 03 00 00 20 29 92 00 20 00 00 o0 -
. ® 00 - -0 ® -0
[ e 00 ® ‘06 & - 90 ¢ -0
[ ] *0 © ® -® - O ® e o0
) 7 — 3 o0 °% Il o
4x + b oo o0 eo -
28x2 — 12x a. ?? :. ‘
+ 3b6x — 15 ‘e o0 se -®
28x2 + 23x — 16 Ce e e e e e e e e e e e e e e
$2 90 90 09 00 90 20 00 02 90 03 00 90 20 00
e @ .- O 1}
® @ v @ O @ - @ @ e+
[ ] e oo LK - 99 - O 00
Y@ s s @@ s e e
" 90 @ . @ @

®® - @ 00 00 .- -0
90 00 60 00 00 00 00 00 60 00 80 00 00 00 o0
P T T e
Y TR I

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 ) 34'0'&!1

®e 60 9 o- ‘0 8. -8 -®
X 12leven v 00 0@ o N ]
1()1"!"!n ‘@ @ e+ re . @ B @ O 0O
84scren Tl e Tl e el e et
441-even
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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 3457 o oo o 1% ee
X2-77 s e @ @ -® 00
24199 LI TESREL ISRy

24199 'l le el le os o
_._.___.6914 . .. .. . .. .
957589 o o0 90 o0 oo s o oo oo
. 80 o. .8 .@
L (X J re @ L
o o0 o e .o
L 4 i J L I
(L :‘ [ ) (1]
[ 4 L [ ]

2) $18.24 2 el el e T el oo
X65 e @ 0 B0 O O+ @
9120 e o . ..
10944 e et %
$1,185.60 e e e e e e e e e e e
00 00 S0 00 00 N N NN NN NN
‘o @ o ‘e
'Y e 00
. o .o oo oo
*® & -0 L ]

Y I Y T
. 9+ @+ ++ @ ®- @ - 00 O
- P A T B I T 1)
(3  1705.00 ol e e el 1% ls e
X 4 - 00 80 -0 -0 00 00
6,820.00 ‘o @ .-
Y )
BEEEEY
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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.

)

loo

6)48 o0
IRIRTRY
[
o0 ‘0 o0 o
[ ] e -0 00
@ 6488 TRIRIRT
® DR [ ]
(1] o 00 - 0 [ ]
[ ] [ 8 00 o 00
(3) 6)636 oo "o o0 oo oo

106 ®- ‘ @ . @
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(5) 644
4)2576

17
16

16 %
16

(6)

x + B|x* 4+ 1lIx
— e 4

5x

6x
6x

30
30

(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 4_ 8 e® @ -

X + 4/% F 12x ¥ 82 o oo oo
x2 4 4x e e e e e e e e s s e
8x + 32 0 00 M NN NN NN NN 000t e
8x 4 32
o9 @ -« -0 o0 -® .. @ e «r 90 @ v ..
DR 1 I s @8 @ @ - @& @+ ++ - 99 O
0 00 0 ‘0 00 -- O . oo .f o0 00 - O
e -0 . .0 Y
[T LY N *e - -
e -+ ©®- - o8 ‘o 00

o0 00 00 00 00 00 00 06 00 00 09 006 o0
M e e T N

(in ink print, the quotient is clearly not aligned with the terms in the dividend)

(8) 18)452 P

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.

3500 S BT
5) $25.00 RN ‘e -0 o0 00
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(2) 5,080.09
18)91,441.62
90

144
144

162
162

3) 12.5
6.3,)78.75
63
167
126

315
315

o0
v

[ 1]
.
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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 o. 0. o. o (o ee
25@ - 9@ - @+ - @
202 83 90 29 08 90 02 90 03 00 00
200 [ ..
29 ol % e? %0 % ol et
25
4 o %
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f. If a 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) o447 oo 96 46 0o 00 40 0o o0 o0 oo
60 10 .. .. .. .. Y .. .. .. .. .o
354 % n o ae N
120 | 20 A - S 4 S
234 .. ° -
180 | 30 o o e e
54 R Y )
54| 9 o0 s o0 00 00 o8

69
e e e )
o0 & o0 N
Y Y .9
. ® PRI
L ] [ - ® [ ] e -0
® o L] e 00
0 06 00 00 00 O
e ss s e s 2@
®: 00 00 - ®
@ -+ -0 -®
.. Y e e
[ ] (.4 .4 [ 3 ee o
oo o0 L] <. 90
e ee s e s @
o0 06 00 00 00 O
B Y
. i Y
- 00 X 2
® -0 X ]
. -9 .
L] o0 e - @
® -0 ] °-
03 99 02 90 be (3 00 40 00 00
-8 .
-4 o0 -0
B o @
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(2) 6)78 oo o0 o0 00 o0
30 5 . . e .. .. .
48 ‘ . @ ‘. .o .9
241 4 e ot ot o e
24 e e .o ..
24| 4 e e %




Rule XXTV-—§181 177

§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.

Q) 5.4 8 o 1% e o
\/ 30.00 00 . -0 ‘e o
25
104 [500 o0 09 00 90 o0 o0 o0 00 09 oo
X4 416 @ e s @ s e e e
108; gggg oF %% ot e ol el os oo
X
791 S %%
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@ 2.4 8 of 1% ee o
5 0 ®: 0 ) ..

h - -«
o
e

[urgry
3
- =3

4 X 4 ‘e ® . ..
14 49 o % o et es ST
483 X 8 |14 49
" oo
X J

T R T
0 00 00 00 60 o0 0

§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 31 3 2 o 'S ee o'
2 -2 e -0 oe .. o

1 -1 0 .o . ..

9 o v @

oy ] o e o
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@ 1 -3 22 . -l ee o 8 e
2 -2 . e - - o 0 @

1 —1 0 Fs .o

.- Y 3

L e o -0

.. .0 ..
* oo '8 et

+2 +16 +30 e o L] se o [ 1] . o0 - 0O

1 +8 +15 +0 e % el ? el e e ie

.o o0 o e - O e - 00

(in ink print, the divisor is boxed-in on two sides; there is no vertical line‘after the divisor)

(4 1 -8 44 +5 }2 .. T e ® e .: ;; :5 .: ..
42 —2 +4 . oe - - oo -0 " ®-
1 —1 +2 l+9 e el ? es 13
o0 ©- o0 O e -9 -®
$9 95 33 80 90 93 33 40 93 30 00 00
. PR X BRI Y I
®- D X e @ @ e @
.. o0 - - o0 - -0 00 o

(in ink print, the divisor is boxed-in on two sides; there is no vertical line after the divisor)

§183. 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) cos a sina 0 0 %e %N e of o %S e -SSR R 4
.- [ 2 1 ] L [ X3 [ ] [ ] e oo v @8 00
—sina cosa 0
e et Wt %S e 0 % o * S e Yl s
0 0 1 Il e o ee 8. Tl a0 . o o oo oo -
@ e @B @ e Y -9 .9 '@
e e 9@ @ @ Y ) 2N ] .. o0
‘9 00 00 o0 e oo (1] . o o0
(in ink print, each entry is centered in the column to which it belongs)
2 N
A 0 0
0 1 ___cosg
Asin? g Asin? g
cos 8 1 cos? B
0 — —=f = A
Asgin2 g C + AginZ g
°: o® e e @ .o .. .o
0 ‘0 ° <@ <@ [ ] @ -0 0
® o0 -0 [ ] [ ] (1] *e o0 oo o0 o o0
® [ ] ([ 1} [ ] [ e 00 0 O [ ] [ N ] X J [ ] @
Y ® ) e @ v = ® .. oe
® 00 00 o0 o ) [ ] [ ] o -0 [ ] ® [ [ X3 [ o o
®- e - 00 O [ I ] [} @ -9 00 .. -0 O [} e @
o0 L ®: - ‘&0 [ ] o @& [ ] [ I X e @ L 1 )
o oo [ ] < @ - L ] Ly J o0 ®- - O ®- 9 <+ @0 9 00
[ X3 [ ] oo 00 o [ ] - o *® [ *8 [ ] *e -0 3]
. 90 @ -0 P . Shooe ‘o @ ) o0
‘o 00 00 o0 e @ -+ O ®- e [ ] L ] -9 ® [ (1] o o0
o- e o o0 @ - 0 [ J ‘O 80 00 O- ® -® - 9 O (X J
(1 ] [ d e -0 o @ ® e @ [ BN ] ‘o @ e« @ [ 1 )
® o0 [ ] @ L B [ [ 1] e -0 ®o- & LIS X LN * o0
[ 3 [ ] [ @ <0 00 @ -9
(1] [ X ® 00 ([ 1
® oo [ ] [ ] ®- e LI ) ® 00
[ X3 . @ 'Y . ®
[ 1.4 . @ s o0
® o0 - @ - 00 -9 00

(in ink print, each entry is centered in the column to which it belongs)

]




Rule XXI1V—§183bv 181

@) |B,—(E—E) B, Bl B

B, B — (E—E)) Bl By,

B:'n B;z B;;s — (E— Eso) B;u

B;; Bzz Bia Bh —(E— EAO)

e ® . o ® A e 'Y ce e N
[ 1 * [ [ ] .. [ X [ ] [ 4 [ ] o €0 [ ] v @ 00 - 90
® -0 [ ] [ ] [ 1] ® - @ [ ] L] [ ] . ae [ ] ®: .. ® ® -0
L4 ®- o ®
o0 &0 X L 1
® * o0 ® - 00 L] [ ]
o - @ [ - @
e -- .0 @ [ [ o o c 08
® o @ - [ 1] ® -0
®- ®.
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®- ®- ®- .« - en e ®- . s @
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o0 L ] [ Y J e oo e 00
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e -0 ® -0
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® -0 Y @ e e ® -« @ -+ @ ® +: @ s+ s OO ® +° @+ -+ +@ o @
i ° [ SEREEN ) .
[ 1] [ 4.4 . [ ] [ 1 4
L] [ o0 [ ] e [ ] [ ]
®- . 9 . Y DEREEY ) s @
[ 1] o o o0 L ¢ -0 00 e 90
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[ 1 [ 1]
® -0 L] ®
e X ®- . o . o e e o
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L 4 [ ] o -9 - o0 L] [
DR X ® @ s e @ e @«
e 00 . ® 00 0 -9 -0 00 .- o0
9 -® @ s @ - O® - ©® -0 O

' (in ink print, each entry is centered in the column to which it belongs)
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@ /1
" 0 0
0 1 cos 8
Asgin? g Asing
cos 8 cos? 8
0 Agin* g Asgin? g
e ° X * °
[ 1] [ ] -0 8 [ d [ 4 3
o o0 [ ] ] 0 oo 00 oo o o0
° - ee @ .
| (1] e o0 o0 (] «r 00
1 L BN J . ‘o o0
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e oo e e o0
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1 Y YT - ce e B B @ 9 8 ®- T
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.- )
[ 1] oo
e oo ¢ 08
- @ @ o .0 0- O o0 e o ® -0 -0 0 -9
e 9 -® @ e 9 @ e @ P o @ Ve @ . ®0
0 00 00 o0 (O RN ] [ ] DI O re @~ @ v ‘o 00
R X @@ ¢« s+ 1 s a4 s se e as es @ @@ - t e+ s ss se e aa e ax s e @ e @
- 00 0 00 G 00 00 06 00 00 05 00 00 O 0 00 00 00 00 00 90 60 00 00 00 -0 - 0O
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(in ink print, each entry is centered in the column to which it belongs)

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.

. :‘ ®- ‘ ‘ (X ;. ° .. [ 10 . .: . °

. . . . PN . . . Y ) °

(1) 837 812 ... 8n @ @ - . e 4 o o 9 T o - @ .O
a a e a e @ @ e e @ o s e e e @ ++ o+ BB . s @
21 22 2n .. [ I'} .. ®- o ) X ®- . . . .. o« -9 ®- k) -9 .. [ 1]
® -0 ® e O [ ] ® e LN J [ (X ®

[ 3 ®-

Y NI e ee e ce e s ce e e . 98

8. Ao . nn ‘9 -9 @ 0 @ ®: o ©- o o @- o - ©- 9 @
v @ @ - 0@ - ®: - 0@ - ca e e @ <+ 00 80 - - O+

9@ v @ @ @ e @ 9 @ e e e v e@ @ @ @ - @O

@ @ o+ O @ e e 9 0 @ o O ©- e o O ® e

(in ink print, one dot is shown in the first, second, and fourth columns, respectively)
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(2) a7 812 ... @
asy 8 8zn
8 anz ng
(] ® [} .. * . . [ X [ I ] - [ ] -
(1] [ N ] ® ®- . [ 2N J ® -9 . D 1
o oo Ve .- o o @ R— ®. .. ‘o o®
° e @ .. e e e . ®- o0 . )
o °. o *- o . e 0 @ 0 @ o0
o o0 ®: . e o . o @ . e @ @ e oo
' ° . ‘e .o
.. .. .. ..
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. . ee .. . e . ®s 08 - @
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e @ @ v e e @ - . * 'Y . P
(3) a1 aza cee ain . 0@ c @ @ e @0 ® . [ ] @ @ [ 14
@ @ s e ae e e @ o @ ® ° 'Y . .0 @
a. a

21 a2z 2n e - @ e .o Iy 'Y . @
®e .- O [ 4 e @ . [ N J - @ e -- 00
® -0 -- @ o @ L J e o [ BN [ M <0 L]
.- . ®-
{ 12 . [ 1 ]
e -0 O [ ] L] ® [ 4 [ L 4 L] ® L ] e @ L [ ] L 4 [ 4 [ ] [ ] ® ® -0
. O < 0@ [ ] e 00 .- e - 00 00 ®-
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(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 cell which immediately follows the left enlarged grouping symbol or must end in the cell which immediately precedes the right
enlarged grouping symbol.

(1) 34X—Y=3$ Pl se e T I % e 0o 7 1 oo
‘o ‘0 00 -0 60 00 oo ‘e @ c. .0 -0 @8
3x—y=1
::“ ..?:... o @ Y TEREEY )
‘o o0 77 a6 oo oo ‘o e ? e le o0
(2) §3X+15Y—22=64 2 e ee T % el el %0 el % e ‘s oo oo el
‘9 -9 80 - 00 00 - -6 00 00 O- 0O Y ee o -0 o -0 o8
x4+ 12y 4+ z=51
1 0 e 0 % el el 980 % e -SSR % s
Tx— 8y +22=—16 ‘e ‘e H+ oo 00 T o o8 ee .e ‘o o oe o % ‘e lo o6
‘@ - @ v @@ ¢ . 80 @ - @ .o @ ce 1@ te te @ e+ @
ve <. G0 @@ - o ®: ‘@ :++ @+ @ P ve @9 @ @0 s+ . 08
‘9 ‘e 00 86 00 00 o0 00 00 o oo o0 %0 00 - 0. .0 -0 o
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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) x4y
a—
—1l<x<]l, —1<y<1
b=—
xX+y
X -9 O *0 00 -9 00 0 00 - - S0 -® -+ > @ Y R X (Y - @ ¥ B
. PR I - R T A TR T T X Y . @ e 9 @
[ 2N 9 00 00 00 & 006 00 00 90 -0 o 0O e o6 - - e @ L 1] <. @ °® - -O
[ ' o0 oo - 80 -9 00 @ 060 @ -« .. -® BEEEEY T Y X Y ) B ¥ @ o
Y DA @ et @ e s ae @ e . 9@ e 9 @ @ v .9 @ - T
® o -9 00 00 66 6 00 00 60 00 -0 9 OO o o0 - - e @O [ 1] e @ eoe - .

(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 & 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

452 L3I SRS N B A
+ 10 NP
— 0 00 o
@ . @
Y ) ..
. o @
(] ] - 00

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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185

(1) 1. 4956
789

4+ 81

2 2 $18.24
X 65
9120

10944

$1,185.60

o0 00 06 00 a0 o8 o0
e ee re v s e e
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@, w¥rE : o ge ol oo
— 1 9 8

N I R S Y Y .. 89 -@® .. e
17 8 -0 60 ‘8 80 .. -. .. G- 68 @0 O ee oo o o0 oo
®0 @ @ @ - <+ i @ <+ @ @ 9 -0 -@ o -@

.. .- ‘e P

(1] ‘. e [ 1]

fi. 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.
&) 4947 o0 o a0 oo
5. 5)24785 ‘e 9. -0 ve

08 00 08 00 00 00 o0
L S

ili. 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
6 s+ 7=14
] X
[ ] -9 00
(1] *® - -
X BEREEY I -e e - .. . . * oo Y SV
-9 00 ¢ o0 e 00 00 -0 - -9 00 o0 [ 3 L [ JEEN BN v 00 ® -0
e o ® -0 o® o LRI [ BN oe ® -0 ®- -0 ¢ o0
@ .. @ ..
9 @ -0 00
*e O *e -0

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) a;; A8y
7. D = = 100
gy Az
o - [ 1] e e e @ [ ] o L2
o 9@ -0 o0 e .@ e e .- e® o ™Y - @ <. e BN e @ @ -
*® 090 ‘o -0 o - e @ 9 0 [ ] o -0 LN I R *e -+ 00 00
- @ @ s e @ v e s @
. 08 - @« @- ce @ @+ 1 9@
9 @ - @ - R T ) o @

(in ink print, the material outside the determinant is centered)
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2)

3

4)

3 15
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8 2 * l: :‘ = 10 .
Co
0 3
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Y o oe e o0 9 O A Y ) « v GO s s s O@® - B s ' 19
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® 69 o9 (1] o o0
[ ] .- -0 * [
+. 9 -9 @O CERE 1)
‘o 60 09 - - - 0 00

(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. (=1 4 2) 1
3
'Y .o °- ) ® .- ° ) ‘O @ ..
.4 e - 00 [ e @@ * o0 o & 00 0 - [ ] [ 1.4 o o0
e o -9 -0 oo o9 o0 o0 -0 o0 9- 66 -0 09 060 0 -0 o0 -®
@ s .o
e -0 o o6
e 00 o0 .. o e
o @ .. ®
e -0 oo [ 3.
o o0 00 .. o oo

(in ink print, the example numlier, first matrix, and period are vertically centered in relation to the second matrix)

x4 3y+z=>5
10. 2x +y+22=56
X48y+z=1T
@ e e @ s @ - 9 00 ‘@ - 068 -0 O e - Y Y EIEEY BT T
-0 @ @ ‘@ OO “h . 9@ -+ -+ Q9@ ‘® -+ @ v e -9 @- e+ @0 0 @9
e - o9 -0 O ‘9 @ 00 68 00 - - 06 00 oo e O *® -9 - 9 00 0 -0
‘@ e @ e 99 O 00 -0 - B e o 'Y BEEEEEY RS
fh i GO @ v et @ e @ @ e e @ @ c: <. 09
[ ® 00 O 00 00 05 00 - oo e O e - 9 & 0O
.9 c @ <+ 90 @ <« 00 ‘@ O ‘o @ @ e @ . @
i e 9O B® - v B @ v @ e e ‘9 00 - -+ 00
c® -9 00 00 00 00 00 080 0°9 00 CK N oo &0 -0 -0 8O

(in ink print, the example number and the period are vertically centered in relation to the unified system)
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¢. 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 15

7 +23 - .. e
- Y L Y
.. O® ¢ o s+ .. @+ OO
[ 1] 0 - - vy e 90 © - ..

SRR R R R

(in ink print, the examples are side-by-side)

(2 1L 42 2. 100

—23 — 91
-0 . .. Y Y N
X2 ® o0 .o o 9 0 -0 00 e ‘0 -0
[ 1] X J X N J 0 O- -0 -0 ++ 00 90
L. e. ee .. ‘e -
*® & - (Y ) ®:r v
8 08 0 0 0 SRR

(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 x3, the 2 is the exponent.

8§187. Keying Technique:

a. When space does not permit the inclusion of labels, column headings, entries, ete., 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.







