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PREFACE

This Guide has been prepared for secretaries and typists concerned
with the preparation of mathematical texts. It is specifically intended
for those who must obtain competence from the occasional typing of math-
ematical notation,

The instructions are based on the techniques used by publishers in
the typographical composition of books and journals containing mathemat-
ical expressions. The objective is not to limit the mathematician's
individual style of notational structure but rather to provide a basis
for uniformity so that his publication can be economically and efficiently
prepared and will have the best possible appearance,

If the following pages do contain information of value, credit is cer-
tainly due to the efforts of Ann Wells, who helped me convert typesetting
methods to typewriting methods., Her tact in rcinting out faulty instruc-

tions was equaled only by her patience in helping me correct them,
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A GUIDE TO THE TYPING OF MATHEMATICAL NOTATION

*
Dorothy G, Stewart

The RAND Corporation, Santa Monica, California

1. INTRODUCTION

It is difficult to compile rules for the typing of mathematics
because there are almost as many ways of presenting formulae as there
are mathematicians, And then theire is the prcblem of terminology--of
what to call a particular eiement that has no particular name. Despite
these difficulties, there is a definite need to set forth some basic
rules to help technical typists convert a maze of handwritten--and often
illegible--symbols into a printed form that will be intelligible and
pleasing to the intended audience.

The rules given on the following pages are formulated to help you
establish and maintain a consistent style in the typing of mathematics.
They are b»ased on the printing practices used by book publishe;s and
mathematical journals, They can--and should be--modified to fit the
requirements of the individual author. This i{s to say, they need not
be followed rigidily, but, rather, are intended to help you to know what
to do when the author is not around to tell you how to do 1t

The instructions, arranged in four major groupings, tell you how

to type symbols and fractions, what spacing to use, and how tc arrange

*Any views expressed in this paper are those of the author. They
should not be interpreted as reflecting the views of The RAND Corporation
or the official opinion or policy of any of its governmental or private
research sponsors. Papers are reproduced by The RAND Corporation as a
courtesy to members of its staff,
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equations--all of which contribute to cﬁrrect, functional pfeseutatiox
Since brevity is essential 1if irstructions are to be useful, cross res
erence has been employed to help you find additional information if
necessary.

In general, you should use double spacing for publications conta:
ing mathematical expres-ions. If large symbols (1ntegrals; summatio:
etc.) appear wichin the text line, the expressions should be displaye
They need not be numbered.

Although Typits have been used in many of the examples, symbols -
as integrals, summations, roots, parentheges, brackets, braces, etc.,
can be drawn by hand i{f Typits, IBM Changeable Tvpe Bars, or other t.
of supplementary keys are not available. However, if more than occas:
mathematical expressions are to be typed, it is recommended that the
typewriter be equipped for the use of supplementary keys. A fairly
and complete assortment of characters needed for mathematical composi.
is obtainable, Once you become adept in the use of such keys, tu~ ta:

of typing mathematics will be less arduous and the appearance of the ¢

lication will be enhanced.



2, SYMBOLS

2,1, Roman Letter Symbols

Both capital and lowercase typewritten lecters (ioman) and script
letters are used as symbols in mathematical notation. When typing from
handwritten copy, be careful to distinguish between the letter £ and
the numeral one (1); a capital K and a Greek kappa (K); a lowercase p
and a Greek rho (p); a lowercase u and a Greek mu (u); a lowercase v
and a Creek nuv (v); a lowercase w and a Greek omega (w); a capital X
and a Creek chi (x); a lowercase x and a times sign (X). If you do
not know which symbcl the author intends, do not guess: ask before

you type,

2,2, Greek Letter Symbols
1f Greek letters are not available on your typewriter, and you do

not have access to inte-changeable keys or Typits, it is usually pre-
ferable to insert Greek letters by hand, unless you are very adept at
improvising on the typewriter. Jor example, a theta can be made by
typing a szero and thea i{mserting mm by overtyping a hyphen through
the zero; e.g., 0. Be sure that the bar goes through the center of the

26ero,

A sigma (0) car be made by typing a lowercase o and then completing
the letter by hand (7).

A phi (9) may L2 written a¢ ) or as 9, The first can be wade by
combining an o and the solidus (/); an interchangesble key or Typit must
be used for the second, Do not substit-te one for the other; the author

may be using both in his nouttéii.
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The epsilon may be written as ¢ or as &, Do not substitute o
for the other without checking with the author.
A psi (¥) can be made by typing a solidus and completing the :

by hand (e.g., »).

2,3, Functional and Operational Symbols (See also Secs. 2.4.4, 4.
and 4.9.2,)

Functional and operational symbols such as those given in the
lowing list are typed in lowercase letters without periods. This :

applies generally to any standard abbreviation of more than one lc¢

sin sec tanh exp sup min

cos csc coth log inf max
tan sinh sech 1n lud sgn

cot cosh csch lim gld mod

24, _Supexiocrs and Inferiors (Superscripte and Subscripts) (See a

Sec, 4.5,)

Superiors are usually placed directly over inferiors (e.g., D
Occasionslly, an inferior may precede a superior (e.g., Alj); or {
precede the symbol to which it {s attached (2r2). Check such usa;
the author before typing,

To type an inferior or superior, roll the platen one-half spa

below or above the main line,

et w oD S

Do not space between a symbol and a superior or inferior, It

typewriter is not equipped with half-spacing, make certain that th
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inferiors and superiors are typed sufficiently below or above the line
to be readily distinguished as infotiqra and superiors, Carelessness
may result in ambiguity, »

2,5 eriors and Inferiors Used with Parentheses or Brackets,

Y.

Su

Superiors and inferiors should be typed close to a parenthesis or

bracket,

2
2 a+(2/e)
32a -8
2| —2L2 (2=
[(1 - ‘2)2 G + c)

When parentheses and trackets must be inserted by hand, allow one space

between the symbol preceding the parenthesis or bracket and the superior

or inferior,

k () = [n “ 1, eoes n -1, ] i [iﬁdl-.

2.4.2, Mupsxiexs and Infexioxs Used vith Intesxals. Susmetions.
Eroducte. and Iakessestigns. (See also Sec. 2.6.) In displayed equa-
tions, superiors and inferiors used with summations, products, and
tnntucun; should be typed ome full space above and below these
symbols,

) t=1 p-1
Z ; n
a1 4= usg
In text, superiors and inferiors are typed to the right of
susmations, products, and intersections, Do not space between the

symbol and its superior or inferior, To type a oupnm to a s

mation, product, or intersection, roll the plsten one-half space up;
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to type an inferior, roll the platen one-half space down from the main 11

. t=1, p-1
zﬁ'l’ np'l’ nu'l

Superiors and inferiors are usually typed to the right of the integr
both in displayed equations and in the text, Do not space between the
symbol and its supe;ior or inferior, To type a superior to the small ini
gral, roll the platen one-half space up, To type a superior to a large
integral, roll the platen up one and one-half spaces, To type an inferi
to either the small or large integral, roll the platen one full space lo¢
from the main line, (To type an inferior to a superior or a second infe

to an inferior, roll the platen down an additional half space,)

-u
I:’l WLy e

: Occasionally (when the expression signifies a region of integration
the inferior is centered under the integral or under multiple integrals
(roll the platen down one full space below the integral). If you are no
sure of the author's intcut, ask before you type.

R

(a) R,

Complex inferiors to summations and products are sometimes typed ir
two lines; or they can be typed in ons line, centered under the symbol,

and separated by a semfcolon,

1T, 9

i=1 a=1 uvww;ijh
- -0 a=j
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2,4,3, Suﬁcriorn and Inferiors Used with a Single Vertical Bar,
Superiors and inferiors should be typed to the right of a single vc;tical

bar denoting a sign of substitution. If the vertical bar is to be in-
serted by hand, allow one space between the symbol preceding the bar and
the superior or iuferior,

3R ,(S,)
oS 2
36 Jemos  fOI}

2,4.4. Inferiors to Operational Symbols. In display, inferiors to
operational symbols should be typed one full space below the main line.

min; max; sup; inf; lim; glb; lub; lim sup; lim inf

] F a b me f P D N
In text, inferiors to operational symbols are placed to the right of the
symbol, one-half space below the main iine (e.g., llnn__;
2,4,5, Abbrevistions ge Jnferfors. When words and abbreviations of

words are used as inferiors, they are typed with lower-case letters.

IIXG).

ve vb‘-hocr‘ quc’c * '(vbl)ort‘ Ve o

2.4,6, Primes ani Aeterisks. Primes and asterisks are usually
placed directly ove: in.eriors (e.g., x{; A:). Occasionally, an asterisk
or prime may prece- an inferior (e.g., A*’ - l‘). or it may prccddo the
symbol to which { 45 attached (e.g., '!2; .kp'). (If you are not sure
of the author's intent, ask before you type.)

Typit keys should be uoc& to type the single prime (K’), double prime
(X"), and triple prime (K™) (the apostrophe can be used if Typits are not

available). Do not confuse the prime with the numeral "one,"” which {s seld
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used as a superior (however, minus one (-1) is used as a superior).
If the prime belongs to an inferior, it should be placed next to it
(c.x.,‘rda).

2,4,7, Superiors and Inferiois in Fractions. (See also Sec, 3.1,4,)
If a superior occurs in the dcnoninnto; of a fraction, roil ;he pla;gnr
on; aﬁdvone-ﬁalf spaces below the fraction bar and type the symbol to

which the superior is to be attached; roll the platen up one-half space
and type the superior, The superior must not touch the fraction bar,

(s + 11n+1
k2
s
1f an inferior occurs in the numerator of a fraction, roll the platen

one-half space above the fraction bar and type the symbol to which the

inferior is to be attached; roll the platen down and type the inferior,

The infecior must not touch the fraction bar,
2, -1
}$‘+

2.4.8, INoctuation wyith Superiors end Inferiors. Superiors and

inferiors precede all punctuation except the period of an abbreviation.

x= zy’. tn.z

2.3, Second Superiors and Inferiers

To type a superior to a superior, roll the platen one-half space
above the main line and type the first superior; roll it up an additionsl
half space for the second superior, To type an inferior to a superior,

roll the platen one full space above the main line and type the superior;

IR R A 3 £l



roll it down one-half space and type the inferior,

.iyz lrt
e (superior to superior); e (inferior to superior)

To type an inferior to an inferior, roll the platen one-half space
down from the main line and type the first inferior; roll it down an
additional half space for the second inferior. To type a superior to an
inferior, roll the platen down one full space below the main line and

type the inferior; roll it up one-half space for the superior,

p:k (inferior to inferior); 3u2(l) (superior to inferior)
u

2,6, Integrals, Summations, and Products (See also ‘Secs, 2.4.2 and 4.7,)

26,1, Integrals, Summations, sod Products in Disslay. In displayed
equations, use the large {ntegral, large summstion, and large product,
Superiors and inferiors should be placed to the right of the integral (sse
Sec. 2,4,2). Superiors and iaferiors should be typed sbove and below sum-
mations and products (eee Ses, 2,4.2),

fls ri-l “ =1

0 a1 ue0

L.5.2, Inteszale, Sumacions, end Prefucts £a Taxt. In the text,
use the small integral, the capital sigma, and the capital Greek pi,

n. ,_l;---l. g1

o’ =1 ° u=0
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Superiors and iaferiors used with these symbols in the text should be
placed to the right of the symbol (see Sec., 2,4.2). Do not space betwe:
the symbol and its superior or inferior,

2,6,3, Integrals, Summations, and P;oducto in Fractions, If an

integral, summation, or product occurs in the numerator or denominator

a fraction, use the small integral, the capital sigma, and the capital

1 n
. . f; £(x) dx * 1f1 Aji ‘. Ha/2 a,
¥y ¢ Y3t i T AL KTTo i et T
; j=1 i=1 i1 T M(a - y) 1- Ito

Note that superiors and inferiors to integrals are placed to the right
the integral; those to summations and products are usually typed above
below these symbols,

If an integral, summation, or product occurring in the numerator .
fraction has an inferior, roll the platen up one full space and type tt
symbol; then roll it one full space down and type the inferior (the inf
must not touch the fraction bar), If an integral does not have an infe
roll the platen up one-half space and type the symbol, If a summation
product does not have an inferior, type the symbol on the line,

I1f a summation or product occurring in the denominator of a fract{
has a superior, roll the platen down two full spaces and type the symb:
then roll the platen up one full space and type the superior (the supe:
must not touch the fraction bar), If a summation or product does not k
a superior, roll the platen down one full space and type the symbol, 1
type an integral (with or without a superior) in the denominator of a

frackion, roll the platen down one and one-half spaces,

v o

P e



also Sec, 4.7,) 1If integrals or summations occur in matrices or determi-

nants, use the small symbols. L

-t -t
J::'q’udt-l 9, dt

Ja e'.t d s | = J: a0
Pyy 9€  Pqy
Iy

-8t -st
0 j‘; o *,, dt *to,, dt - 1

f(s) =

zlln z12n
cov (Yn - Yo, xn? *\¢ T

2ln "22n

M E
E O

Note that in a matrix or determimant, superiors and inferiors are placed

to the right of both integrals and summations.

26,3, Iatssxals Used with Abselute-valys Sisms. (See also Secs,
2.9 and 4.9.2,) 1If en integral ta s displayed equstion occurs within
absolute-valus lt.u, use the lu" ucovfiq_,l.‘ |

J':c(x) a(-)' “l':lomij dar(x)

2,7, Pare T \ jses (Ses also Sec, 6, 11,)

These grouping symbols are usually used im the following sequence:

({[tton]p
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Note that the lar:ie symbols should only be used to exten the sequence
when neceisary., Do not alter the grouping symbols enclosing single
elements or groups of elements without checking with the author; certain

elements are enclosed within specific grouping symbols,

o e 1 e s I s B A 70F

{xj]; {fj(x)}; o, 115 €0, 1); (0, 1]; [0, 1); £(x(t))

Grouping symbols should be the same height as the largest expression
contained within them, It is not necessiry to increase the size of the
grouping symbols to enclose superiors or inferiors, If a grouping symbol

must be hand-drawn, allow one space for its insertion,

{[alzl +ctaz] - [alrl(t) +00 +ar (0]}

@® © t
pOy0, = Z _fo nt "tUo A(t;y) dl(")(y)‘] - Vi,

ns=]

o~
I3

5

o

N R
u - (1«*_ z 'l.-kktD u=0

k=1

2.2,1, Parentheses and Jrackets Used with Fractions, When the ex-

prdillon enclosed includes a built-up fraction of two levels, large par-
entheses can be used, For a fraction of more than two levele, brackets
may be substituted for parentheses, (In such cases, the brackets will

have to be hand-drawn; allow one space for the insertion of each bracket.)

n+l 1*%!)‘—1'
Ot Pl rve o ;
L j
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Parentheses and Brackets Radicals. See also
Secs. 2,8 and 4.8.) When parentheses or brackets contain a radical,

they should be large enough to enclose the radical.

G-J)s o3BT - 4]

2,7,3, Angle Brackets, When angle brackets are needed, Typits
should be used or the bracket should be hand-drawn (allow one space for
insertion of each bracket). Do not substitute the "is greater than" or

"is less than" sign, Large angle brackets can be typed by using the

Typit keys labeled "variations" and "of the,"

((s1)®) = _[: J: (6n(z,)) 8u(s,)) dy, dy,

- (@,8)

2.8, Badicale (Roots) (Ses aleo Sec. 4.3.)
A radical sign should always be large enough to contain the entire
quantity to which the sign pertains, The horisontal bar (vinculum)

should extend over the complete expression; asbiguity can result when

the toutution of a radical is not clear (e.g., 2 ' bx, not ./a + bx).

The horizontal bar for the il.ulo-ltu radical cﬁn be made by rolling
the platen up one full space and typing onc or more underlines; the bar
for the double-line radical can be made by rolling the platen up two

7ull spaces and typing one or more undcrunil.

o we———
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The small rndicn} sign should be used if the symbol within it does

not have a superior (a single inferior may extend beyond the radical sig
s E+ny; JE - -uE
1° 0 1

If any aymhol within the radical has a superior, the large radical sign

should be used. Roll the platen down one-half space and type the radica

then roll it up one-half space and type the first symbol,

RS AN R

If the radical contains a fraction, use the large radical sign, Roil

the platen down one-half space and type the radical; roll it up one ful:
space and type the numerator and then the fraction bar (use the undersc:c
roll the platen down one full space and type the denominator, Note th:
the expression preceding the radical aligns with the fraction bar,

e/ [FRof

If the expression within s radical is complex, ask the author to

simplify it to eliminate tho‘raﬂfcnl sign, For example,

can be simplified to

2 g,x-,"

© e o g

P LT T vy,
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2,8,1, Radicals within the Text, In text, both the small and the
large radical signs can be used, However, if possible, it is better to -
display expressions involving the use of the large radical, To insert
the large radical, roll the platen down one-half space and type the
radical; then roll the platen up to the text line and type the first
symbol, (Note that the text line aligns with the symbols within the

radical,)

oo for which 2+ y? VE /N > 1

If the radical contains a fraction, ask the author to "turn" the

fraction so that it can bc typed in a single line., For example,

oos values of m and ,

i

should be typed
ees values of n and ﬂlo

actions,

)

: 3
(See also Sec, 4.8.) In the mumerator asd/or denominator of a fraction,
either the small or large redical siga can de used as needed,

) !+,!,ﬁ0. 3 +JK
t.__x.o gy

1f the radical in either the numerator or denominator of a fraction
contains a fraction, ask the author to "turn” the fraction so that it

can be typed in a single line, For example,




d ‘ O -
A s N
fw““’k“"‘ ~

B CTAT S

70N
[}
&'
FALC K
OK/N

should be typed

(x - ’VE;No)z
2

2,9, Absolute-value Signs (See also Secs, 2.4.3, 2.6,5, 4.1, and 4,

The height of an absolute-value sign is determined by the he k¢t

of the quantity to which it pertains,

|x - xOI <8 53 Ua| = EE 'un!
n=1 n*=1
; |1 - jp e 10) dtl = 0; fmrggﬁfll dt < o
2,10, Exponentiale (‘Su also Sec. 4.10,)

An exponential can be expressed either by the symbol "e" or by

"exp," depending on the complexity of the superscript, 1In a displaye

equation, the expression

. T+
should be typed as
-L2/(140)] 2
¢ | or exp (’ m>

}j{‘m.m’,&ﬁ -



© e ¥ e i

F{m.m‘ﬁ R I IR I [P &unrﬂm‘rﬁwmm 3

Note that to simplify a superscript, parentheses, brackets, and sometimes
braces must be used to enclose certain elements, Ask the author to sim-
plify these expressions before you type them,
The "exp" form should always be u;ed if the superscript is elabérate
or if it contains an integral or summation, For example,
n

- I I(X>A_-€)

t
-J‘o u(s) ds , 171

e and

should be typed as

n
exp [-J: u(s) d-] and exp [-z 1(x1 >A - c),]
i=1 ‘

Both the "¢" and "exp" forms may be used in the same equation.

For example,
x(t) = exp || u(s) ds Je*Cy(t)
2 [[] wor asety

To type a binomial {n either the text line or a displayed equation,
roll the platen up one-half space and type cho‘ top integer; then roll the

platen down one full space and type the bottom integer.
k> ‘ .
... the general binomial (p} (in text line)

Pr (Ai) = (:) p;'(l‘ - pj)"l (in displayed equation)
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If the top integer has an inferior, roll the platen up one full space
and type the main symbol and then roll it down one-half space and type
the inferior; roll the platen down an additional full space and type

the bottom integer,

(3 ) )

2,12, Embellished Symbols and Overscores

When a dot, bar, tilde, circumflex, or arrow is used over a symbo

(x, %, X, X, X, ®), it should be placed as close to the symbol as poc-.

without actually touching it. If a bar occurs under a symbol, check w

T

the author, Symbols should never be underscored for emphasis (italics

* even when they occur in an italicized text line,

... the integral M(t) is defined for t in ...

When overscores are used to indicatoc mathematical operations or
groupings, make ccrn‘.in that the extent of each overscore is clearly

shown,

1£f superiors are attached to the overscore, ask the author to simplify

the expression, 7Tor example,
=

S,N v
*

ain [0 - v |7 = cyle - vy

Yo -

Ry = C
s = %

can be written as

a; = C, nin (le - Yclz)s,u = cy(le - v:(elv)‘iz)v
v



-19-

3, FRACTIONS

3,1, Numerical Fractions (See also Sec. 4.18.)
Numerical fractions can be typed in three different ways: using
the solidus (slant bar); using Typits to create "small" fractions;

using the numerals on the typewriter to create large, built-up fractionms:.

1/2 (solidus fraction); & (Typit "small" fractionm);
% (large built-up numerical fraction)

A

(Note that "small" fractions can be created from Typits by using superiors
and inferiors; e,g., the fraction }%\vcry closely matches the single-piece

Typit fraction §.)

3,1,1, Numerical Fractiong in Text, If you have access to Typit

fractions, they should be used in the text line; otherwise use the solidus

fraction. Do not use built-up fractions in the text line.

cee W 18 fidentically § for s = 0; or
vos W, is identically 1/2 for s = 0

- 2.Ja2. Mmerical Fractions ia Dissleved Bquations. If there is no
built-up literal fraction (one in wvhich either numerator or denominator,
or both, is a letter) or large symbol in the equation, use a Typit o-ail
fraction if available; otherwise use e large built-up numerical fraction,
Do not use a solidus fraction in displayed equations,

- . ‘.i
v QkiArB (preferred); V 3 ktArl‘(acccptablc)



superiors, To type either fraction, roll the platen up one-half space.

u_ %78 + 1\ u_ 3/2 C + 1
uy (t) (o +t/ =% = (1) +t
If a superior numerical fraction occurs in the denominator of a
fraction, roll the platen down one and one-half spaces and type the
symbol to which the superior is attached; then roll the platen up one-half

-

space and type the superior,

e or _:-_7.
(%) (2)1/2

3,2, Literal Fractions (See also Sec, 3.1.3,)

A literal fraction is one in which either the mmerator or the
denominator, or both, is a letter (Roman, Greek, Geriun, etc.). Literal
fractions can be typed in two ways: as solidus (/) fractions or as

buflt-up f;acttona.
R Ye} ' ‘
(u ./u.) * 0 (in text line); '-“ " 0 (in displayed aquation)

L2 Licersl Practicas o Text. Do not use built-up liceral

fractions in the text Iine, Ask the suthor to "turn" the fraction so

that it can be typed with a solidus, Por example, in the text 1line

PV
- XY hic ~ ) =
-f"' ey J(lnxs for which f; Gg). 0
should be typed as

£ = (o,v,) /(o u) J(EaD for which £ ~ (du/dy), = 0

e e e o ey —— e T W ks v L an KRt ¥ b oy

ey NV et A TN Yy St e Blewg v 3 6LE o Vel
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3,2,2, Literal Fractions in Displayed Equations, In displayed

equations, literal fractions are usually built up,

1 m
foidl L Y31 I@+D, __m
2 ) m + 2

3,2,3, Literal Fractions in the Numerator and/or Denominator of

a Fraction, Built-up literal fractions are usually used in both

numerator and denominator of a fraction,

= 14N

2
u
5 | -
d H dp m = const; m

(pgN) 1.8 8 1+
Py dx -

2
-2 _1
vy -1

s
However, if both the numerator and denominator consist of a single

built-up fraction, the solidus should be used in both numerator and

denominator, For example,

s

F-B - e,

sisle

should be typed

dr  dm/d
?3'4594:"0 tan Y

Also, when either the numerator or denominator is complex, making the

b

PR e N o



fraction difficult to read, the solidus should be used. For example,

K'z -

()

2 |
gle

o
+
O =
ﬂ-lﬂ-
L Pl d
o

pas

Cu

would be more readable typed as follows:

L GR/5)

Note that the solidus can be made by using the Typit sign labeled
"'variations.,"

3,2,4, Literal Fractions a ericrs, Use the solidus for

literal fractions as superiors., Do not uge built-up litersl fractions
as superiors, For example,

-3 i
s oo B8 53

should be typed

y' + BIK(W-S-J)/2(7-1)’(3:'3)/2(1-0-3) . ’2x(j+y)/(y.1)
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4, SPACING

4,1, Roman Letter Symbols and Greek Letter Symbols

Do not insert space between symbols that multiply or between a

number and the symbol it multiplies (for exceptions, see Sec. 4.12).

cipi(e); Y/ = 2AX + NAz; Ign = aSrz + 2bSrd + ch2

Do not insert space between a number or a symbol preceding or

following a vertical bar (for exception, see Sec. 4.9).

p:(nln); E(x - 1|x 2 1); |x| - o

Insert one space between adjacent symbols or numbers separated
by commas,

d=*AX,h,V, Y, m, L, a, ¢) =0; B=1,2, ..., h

Do not insert space between a symbol or number and a parenthes

brnckot,‘oriirnco.
10¢e - )0 gle/e(z + 91%  E{ln(e) - vi[n(e + 1) - v]')

4.2, Sizns of Opersticn
Insert one space before and after a sign of operation (+, +, ¥,

X, +, ¥) (for exceptions, see Sec, 4.5),

72 - 44 (13p - D0 4 an®; AP -6

?
rk t‘l;(% +';%- ; y=c¢ *‘uT(g)

rﬁwr"

- —
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Do not insert a space following a sign that belongs only to the sywbol
letter symbol; number; functional or operational symbol (see Sec, 2,3
and Sec, 4.6); summation or integral (note the illusion of space between

the minus sign and the summation because of the inferior to the summation) .

a(-=, x)) =0; cb+tA+a;  d =32+ N J=0, ], 2

Rl(.) < -, < 0; sin (-x) = -sin x; kz = —L'"'.l:ogoxl

m
-' . (-}
pl(l) = -z Big(wn - mi)c n. -Io 2ds "~ -J-: cAtCQM de
i=0

Allow one space after a sign preceding a radical or fraction,

9 @ . ’
JE, - - R ;;-'a,-;f: y' = -2

Allow one space before and after the following signs: =, ¥,6 5, -,

<, >, x, £, 2 ~, m (for exceptions, see Sec. 4.5).
v, "0 x‘;ﬂ 0 YW By (8/V); x-e & <b;
X>0; ye«x; O0f)€l; y20; Q~Q; o™k

0.4, loxic Svabol
Allow one space before and after the foumhg symbols: ‘c, ~R
u ne ¢

CCB; UDB; ntu_am; §1+ln'£t; x €R; rjtt.rut.ﬂl

PR
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Note that "¢" or "&" is sometimes used in place of the sign “c."

c € C,;

e
i" j z

4,5. Superiors and Inferiors

Do not space before or after signs of operation, signs of equality

or inequality, logic symbols, etc., in superiors or inferiors.

e(t+0)x-b(e); . f :
t+n-v,n L.NE
i
z 3 lim; max
ieS(n+l) e j=k|<né

4,6, Functional and Operational Symbols (See also Secs., 2.3 and 2.4.4.)

Insert one space before and after a functional or operational symbo!

insert one space foilowing the element (argument) belonging to the symbo’

sin (x y) = sin x cos y* cos x sin y

tan (x 2 y) = %‘:—:—'&*—;; lim x(t) = y

t

tk(s) - l*n Q(x, 8); log y = log ¢ + x log k

I(s, ¢) @Dcip [.Z(c)]

Insert one space betwsen grouped functional or operational symbols.
log log log x; log cos ¢

Note that when one or more functional symbols have complex inferiors,




one space is used between the inferiors rather than between the
functional symbols,

min max = min max min max
(xl‘ixzt’.'ixn) (y1’y2"'0’yn) xl YI (xzi"O ’xn) (yz.’OODyn)

4,7, Integrals, Summations, and Products (See also Sec, 2.6.)
Insert one space before and after an integral, summation, or
product (unless an operation sign that applies only to the integral

or summation precedes the symbol; see Sec, 4.2).

g(c) = r J‘ g(cex - 1) exp [-b(ce.‘x - 1)]e* dx; P= f D dv
0

s’x - l'x* = - Z vgh.(h; o -Zurlt; z:: = Sinxj

(8,h)¢0

![1(310 320 one, :.)1 - Tr[x + e(x )Ai.]

&,7,1, Multiple Jateszgals. Multiple integrals without superiors
or inferiors, or with a common inferior, should be typed without space

between the lyﬂoll but with one space before and after the group of
symbols, o

H-J‘I p dv; u(P) Ly rJ.u:S/
s

When multiple integrals have superiors, allow one space between the
QO
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symbols as well as before and after the group of symbols,

" J: 8“2(0) ds - I: I: Ky 1 (8 £)gy(t) ds de

4,7.2, Multiple Summations. Allow one space between adjacent

multiple summstions and one space before and after the group of ljmbo

™ - ZZ byy*iXys  Var ZZ 8y Hryy) = ZZ ‘fj Var £(ryy)
i<j i<y

When one or more adjacent summations have complex inferiors, one

space is used before and after the inferiors rather than between the

sumations.
k
ye) L %
i=] k“".-l:“
4,7.3, Adiscent Iocesrsle and Summations. Allow one space betwt

adjacent integrals :and summations,

I(s) = Z r. fn(x) dx
M .

8, Redicals

Allow one space between the radical sign and a letter or numeral

precéding or following it,

'm-dﬁgﬂ b= w fRe fj v-unz-hz@

.
fy
=



Allow one space between adjacent radical signs,

2
VI3 DRSS
Allow one space betwesn a built-up fraction and a radical sign,
1 =5/%

Allow one space between a small fraction and a radical sign,

LECNEA
Allow one space between a radical sign and a parenthesis or
bracket,
VI -udhr o  VEDm - xm]
4 Vertical " - ) 8 Bte (See

also Sec, 4.1.)
Do not insert spéae Detwesn adjacest gsingle vertical bars or
between adjaceat doublsc "™ aiagle vectieal dave.

DIRICC T J el - o

Note that one space must be inserted before and after a summation
enclosed by vertical bars. |

Insert one space between adigcent double vertical bars,

s .
lace + n)l| £ ¢ + ¢, Z J‘ RO lls¢e + b))l de
=0 0

0
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Do/not insert space between a preceding superior and a vertical

bar,

zeitl"Ax - IAIn/ZIA . 2“'-11/2

Do not insert space between a vertical bar and a bracket or

parenthesis,

|s] = |yll1 +0(1)];  £(u, v) = oC|u] + |v])

; 4,9,1, Vertical Bars Adjacent to Summations and Integrals. Mo :

insert space between a summation or integral sign and a vertical bar,

Lt +vgegl =t [ el @5l -l
i=1

R Y ST

4,9,2, Vertical Bars Adjacent to Functional or Operational Symb-

Insert one space between a functional or operational symbol and a vert

bar,

lim [jyCe)|| = 0; x+mlog |x+iy|l =c
e

i
3‘19&__];.gngg;1.130(800 also Sec. 2.10,)

When an exponential is expressed by the symbol "e," do not insert
space between this symbol and a letter symbol (Roman or Greek), a pare
thesis, or a bracket (;xcopt preceding a differential or derivative; s
Sec. 4.12),

s.t
u(t) ~e 9 ¢; j: soe s u(e) = «* 1 4 0(e Y]



1f the exponential is expressed by "exp," insert one space before and

after "exp."

ék > 2¢q exp [2: L: ®(s) ds]

4,11, Parentheses, Brackets, and Braces (See also Sec. 2.7.)
Do not insert space between a letter symbol (Roman or Greek) and
an opening or closing parenthesis, bracket, or brace (except preceding

a differential or derivative; see Sec. 4.12).

t

p(t) = -f st du(e )k (e - ¢) dey
t
0

£/(x) - AM{#{£(x - h) + £&(x + h)]} = g(x)

Do not insert space between adjacent psrentheses, brackets, or

braces,

[(n-m) +1J(m+1)=(n-20)(m+1)+ (n+1)>

0,12, DLLS 1a1 L Dexivesd
Insert one space before pairs of symbols beginning with "d, " "A"

or "3," except in the denominator of a fraction,

2,
Pdx+Qdy + Rds =0; Ay = f/(x) Ax+ ¢ Ox; 2b = s%!é:f
172

1
L= Jh n dz; ¢ =1L du2 + 2M du dv + N dvz; a = I " dg(t)
0 -1
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4,13, Matrices and Determinants

Single-space between the rows in a matrix or determinant; allc
four spaces between the columns (measured from the longest element
each column), The groups of three horizontally placed dots align :

are typed without additional space between them; they are precedec

followed by four spaces (measured from the longest element in the ,
ceding and following columns), Allow one-half space between the v«
cally placed dots and one and one-half spaces before and after eac!
group of three; that is, roll the platen down one and one-half spac

from the line above (measured from the subscript) and type the fi::

EN
4
1

| dot; roll the platen down an additional half space for the second :
third dot; roll the platen down one and one-half spaces and type c:
last line, |
‘n-*x 12 oo o
. 21 f22 7% e 82N
£(x) = [A - x1) = =9
. . :
| % R
. 2 A single eclement can either center on a multiple element (see examp
: above) or align with it (see example below),
. B - 7]
| 1% %12 ot AN
421 822 7% eee My
£(x) = [A -x1] = =0
Rl N2 et T X

e TR —— YT S % AWK o o oo PP
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4,14, Factorial Sign

Do not insert space batween a factorial sign and the element that

precedes or follows it,

. n lies between a! and b!. (in text line)

(n/2)

1 > ‘/':'11_' (in displayed equation)
»

8 P! (n - 28)!

4,15, Abbreviations of Mathematical Texms (See also Sec. 4.6.)

Insert one space before and after abbreviations such as det, tr,

re, cov, etc,

K(s, t) = cov [x(s), x(t)]; [lj} = var [(n, x),]

n
’d L; 2 er (x,) = 1

i=1

-
max c¢’M

max -
llell=1 llefl=1

el

tr (AB) = ¢tr (D)} -o‘_< re (s) < 2t det AS = det A

. :\
Note that these sbbreviations cam be capitalised or lower case, accord-

ing to the preferemce of the suthor,

4,16, Symbols in Sesuenge
Space between symbols in umﬁu. vhether or not they are enclosed

within parentheses,
eee Values of x, y, s

f(x, y, 8) = =

S et e s e ——— b TS it —t | Lot §




4,17, Points of Omission
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Space before and after points of omission, but do not space bet

the points, Do not space before a comma following points of omissi-

| Pl = By e

m *ce

C'Cz

+
Git eVt

’ 4
%1 > U-2 ?
- jms

I3

4
L
=0

.o e +
°kVk

e V4

> Q44 2 9f

n+1

4,18, Fractions (See also Secs, 3.1 and 3,2,)

Space before snd after a built-up fraction,

,_.:.L.x+Lc.x+c.x

3

2 1 2

Do not insert space between a small fraction and a following

symbol (ekcept before a radical sign; see Sec, 4.8),

j . n
B je ) o b

k=1

BG4 et
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4,19, Units of Measure in Displayed Equations
Allow three spaces between a displayed equation and a following

unit of measure,

A = 1300 + 300 + W2 £t

K= i nepers/unit distance

2&
‘ W
P'J.udh'f(l--%) dh units of h
(M)

-

e sec 1 Auxux kev

2 10
fue

decibels per layer transit

4,20, Connecting Word &
Allow three spaces before and after "and," “or," "as,” "whenever,"

"{£," "for," and "where" whean they join two equatioms,

8-xo'llA aud y-yﬁ'h

“-eVe2 or o

-2m” -1=0
£(x, y) =L a8 (x,y) = (s, V)
luk(t)‘ - uk(“)i £ ¢  vhensver e -] 58
o1,2,0 =0 1f 1¢1L

Pjo =0 for J<L

lnw=lnr+10 where w = rei®
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Allow three spaces before and only one space after thess words when

they are immediately followed by another word or words,

Il.lmn - LI < ¢ whenever bothm > Nand n> N

Ifn(t) - £(t) I <% for all n > N and all t on I

. £(x) for -m < x <m,
£4(x) =
fo(x - 2m) for all other x

Note that in a braced equation, the explanatory expressions are alig:

three spaces being allowed before the expression for the longest ...=

4,21, Defining Expressions

In text, allow one space before a defining expression, whether ¢
not the expression is enclosed within parentheses. 1In a displayed

squation, allow five spaces before the doftniﬁg expression,
ess Sliven YJ - !b. J=1, ..., k (in text)
Lx+y) ~Kx) £1+Ly), x,y>0
X =0, “1=1,2, ..

‘11.£V.°' ‘-lp veey P;Y-P+lp esey I

In a braced equation, align the defining expressions; allow only thre

spaces before the defining expression for the longest element.

X'lsl(x"’) , x>0,
£(x) =) _ ‘
xe,(Ix|™, x<o0

1

i VISR R AW R gy, T My e

-y
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1f the principal equation is too long to permit the defining expression
to be placed on the same line, it should be placed onlthe line immediately
following the principal equation, flush right if the equation i{s un-
numbered, (If the equation is numbered, place the defining expression

four spaces from the equation number, See Sec, 5.8.)
L(u) = aou'(t) + bou(t) + blu(t - @) + Ji b(tl)u(t - tl) dtl"‘
0<o,asw, asB

4,22, Displayed Equations (See also Sec, 5.)

Triple-space before and after a displayed equation and between
multiple equations (disregarding inferiors and superiors), unless the
equations are complex, in which case the spacing must be adjusted as

necessary,
Yy + u,,‘- £(u, x, ¥)

U "V, f(u, x, ¥)

as(x) = J: He) emp 2 j: v(t)‘dt] de

Triple-space between the lines of a multiline displayed equation

(disregarding inferiors and superiors), If the equacion is complex,

&

% )

——
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the spacing will have to be adjusted as necessary (see also Sec, 5,4,

t
vE, Bule) - vio, g - [ 2L u(a) as
w

t
+J' v(s, t)a(s)u(s) ds

t .
* I _v(s, t)b(8)u(s - w) ds = 0
W

4
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5, ARRANGEMENT OF EQUATIONS

5,1, Placement of a Single-line Displayed Equation

Center a single-line equation (including its defining expression;

see Sec, 4,21) on the full text width,

2
+gmy=0, Osxxb (v
dx

5,2, Placement of a Multiline Displayed Equation (See also Sec. 5.4.)

When a displayed equation occupies more than one line, center the

entire equation on the text width,

u(t) = aog(B)k(t -B) - bl f k(t - w - tl).(tl) dtl

L
+JBb(t)dtJ’ k(t - t. - ¢ )g(t,) dt
o 1 1 S-tl 1 2 2 2
+J: (e, k(e - tl) de,, t>8 » (1)

5 ltip

When several single-lims equatiems are displayed, they should, if
possible, be aligned on en equality or imequality sign and the entire
group centered on the text width.

sin Xl - A.. (1)
cos A, = Ja? + a2, (2)
1 x y
A

cos (8, - By) = oos "i' (3)

A

stn (8 - &) * X ¢

1




P s

-w‘

However, wiren alignment would be awkwawmd, esch eguation should be

centered separately om the text width,

af’ ~ -a—f-‘
3T g(-lv) tv dc”

a 3
5o (8 - ve) = - 55 (8v),
+ - - - - -
8 8vvc vcsv vgvv stc gvva
Several short equations can be placed on the same line, provi

the equations are unnumbered or all have the same equation number.

Allow four spaces between these equations.

V, cos ¥
- drR ) o _ 0" "0
R=Ry» G- Vod¥nvy & R

0

Several equations can be grouped and centered on the text wis
u{(t) = ‘(Vl)‘ 61(0) = vll
‘1 =
ug(e) = g(u (e)),  u,(0) = u (1)

R
~ < . ?
u .~ u - 24 v - o, u(0) = ¢, u(0) = €y
k=l (

’ = =
Vk‘* Akvk 9, vk(O) z

Note that when the equation number applies to the entire group, it

centered on the two lines, (See also Sec, 5.8.)

5,4, Placement of Multiple Multiline Displayed Equations

Whene/er possible, complex equations should be aligned and the¢

entire group centered on the text width,
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dF.(T)
1l oy i - um] + 3 em{mm -3 m

. .-T/“°[<1 -3 “9 P, (0) + 1 l-‘r(O)]}. .

dF_(T)
P30+ 2 a{-x (M - ()
-T/u |
-e 020 o) + £ 01}, (2
Zl'g—r [5,(m + F (D] = [1 - w(m) ][I () + J (]
1 =1/
- 7 w(ne [Fl(o) + F (0)] 3)

However, if alignment would present an awkward arrangement, each equa‘

should be centered saperatecly on the text width,

*(w) 3

3s 1 *(m) . ‘ itn

- .5.1_0_ + Q + 3;) s w(tg) (2 - 8,0 Z (-1)
1=n

Xk (TN (Tos WIWECTos 1), (D)

T
8" @ roi wy w = (2 - 8,0 [ *wce)
T

a0
X ) R (O3CE, by
ton
xup[- (c-¢°)(}+£;)]ae (2)

In s text 1ine, an equation should be broken, if possible, on an

equality or inequality sigm (see Sec, 4.3),

Show that h .(x) = fn(x).n(x) comverges on I to x) =
£(x)g(x).
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This definition holds for relative minimum when £f(x, y) 2

f(xo. yo) is satisfied,

It is easy to verify that v = 0 for all (x, y, z) when (x, y) ¥
(o, 0).

Note that it is preferable to type the equality or inequality sign omn
the line preceding the broken portion,
If necessary, an equation may be broken on a sign of operation (s-

Sec, 4.2).

Setting ¢ = 1 and d = -1, we then obtain 0 « v =1 » v +
(-1) * v,

A relation between x and y is shown by ib + 2y8 = 7x2y2 -

8x + 2y =0,

By definition of a smooth surface clement, we can see that r, X

0" 90,

A sequence can be broken on a mark of punctustion if the elements are n

enclosed within parentheses,

We can see that the set of linear combinations of Vis Vor eees

Yk is the space opanagg hy the k vectors,
Since vy, Vo, ceos ¥ are linearly dependent, we select €1 o

ceey ckc

Here F is considered as s function of the four variables x,

Y, 2, A

avne by “n . » e r—— s R R R e LT

Ay
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Do notﬂbtenk between elements that are in a series enclosed within

.
parentheses. )

Incorrect: The corresponding element of range is y "(yl, Ygr coes

Yo -
Correct: The corresponding element of range is y = (yl, Yor «ces yn),
Correct: There is an orthonormal basis for space vectors (xl, Xy, Xq
to satisfy the given systems of equations.
Do not break a simple equation at the end of a line (leave the line
short if more than two characters are needed to complete the expression).
Incorrect: Solve for y as a function of x, since ?y ¥ 0. When x ¢
-2, solve for x as a function of y.
Correct: Solve for y as a function of x, since l'y ¥ 0. When x ¢ -2,

solve for x as a function of y,
Do not separate a trigonometric function from its argument (see also
Sec. 4.6). ’
Incorrect: 1If u'(x) converges uniformly to f(x), then s P(’) cos
nx will convergs to £(x) cos nx for esch fixed n,
Corxest: 1t o.(l) converges uniformly to f(x), then l’(x) cos nx
will converge to £(x) cos nx for each fixed n,
Do not break an expression enclosed within parentheses (for displayed
equations, see Sec, 5.6).
Incorrect: Show that £ mey be written as f(x) * 8 * 8(x -

1)+ ay(x - D+ ayx - P+ a0x - 1S,

3(

Correct: Show that f may be written as F(x) * a8 + al(x - 1) +
ayix - D24 aytx - D3+ a(x - 1

Do not break an expression that is enclosed within vertical bars

(see also Secs. 4.1 and 4.9).

@
— e e - — . i B e e I e R R i L e T I R I B R Tt S -
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orrect: We conclude that the series converges and that If(
£(xy) | = |x - x| - K.
Correct: We conclude that the series converges and that
|f(x) - f(xo)l < 'x - xol + K.
Do not break an equation between an integral (I) or summatior.

and the terms governed by these symbols,

Incorrect: For any function f, we see that Jb £f(x) dx = Jb F.(
a ¥
dx + { f’ fz(x) dx,
a
Correct: For any function f, we see that J{’ £f(x) dx = ﬁ fl
’ a

a
i Jt fz(x) dx,
Incorrect: It follows that the series is convergent since }.‘:;

25
{‘ 1/k2 = M<w»,
5]
¥ Correct: It follows that the series is convergent since !‘?-
M<eo,
226, Dresking and Alisning Displayed Equations
: A duplcyid equation should be broken, if possible, on an equa
or inequality sign. Align the equality or inequality signs.
T
soy =3 [V moner 1™ Eh 2] 5O, pacey a
8o LYy W °
I T
; 1
3 . * Iol o D¢)r - ey + 59, wolw(t) dt,
13

vo(xoi tO) © vo(xl" tl) . J:l fL(X, k(x, t), t) + e(x, t)] de
0

> r‘ L(x, k'x, t), t) dt
t
0
A displayed equation can also be broken on a sign of operatio:r

signs of operation are aligned one space in back of the equality or

sign.

T AT
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p(8) = 5,8(8 - w)e™® - big(8)e™® + (a8 + by J': 5o ar

. JBew .
+ ble-w“ js c"tgl(t) dt + o P* IB b(t,)8(B - t,) de,
| o

0
-st -t
- Ja e 1b(t:l) de, Ja 1 e-'tgl(t) dt, (1)
o 0 |
¢ ¢ 7
Io v(t - 8)¢(s) ds = £(0) '[o u(t - 8)@(s) ds

t
+ [ [uer - 0 - 11£°(s) as
0

t
= £(0)u(t) - £(0) + fo Wt - 8)£(s) ds

g

0

t
£/(s) ds

= £(0)u(t) - £(t) + }ft&(t - 8)£'(s) ds
o ?:

= v(t) - £(¢) (2)

A two-line equation can be staggered rather than aligned. Center the whole
equation, Sakingk sextain that the lines overisp.

w'(e) = -bgacl ) emp (s 820 C0)
rel

[ _J
- i,tt;‘ Z oxp [-,(t --w)]p (¢t - v)
o) §

If a displayed equation 15 brokem on a sign of multiplication (which 1is
understood but usually not present), the multiplication sign is placed at
the beginning of the new line, |

I(zy, x, & W) = I(p, x, & W5 I )

.%J:J:f:g(gl,x-x'.t-t';u.u')

x 1 (24, x’, t’; 4)dx’ at’ au’,
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If possible, do not break an expression enclosed within grouping
symbols (see Sec, 2,7), When such a break cannot be avoided, try to

break within a major grouping symbol,
A(E - Ep) --:- {A(M - M) + sin (E - E )0(e cos E)

- [1 - cos (E - Eo)]A(,e sin Eo)}, ¢

W(t) = o lin Uc e*n"L(a)p (5) ds
L-

+ [ & nlap s - [ e nNa)p (o) 48| ¢
ot | <,
5,7, Alignment of Symbols Following "Where"

When the symbols used in a displayed equation are defined and pr-
by the word "where," type the first symbol on the same line as the wo
"where'" and align the remaining symbols on the right of the first syr,
including the -oubycrtpta.

Ve Nn.nfﬂ e’
vhere V = total lhccr; ‘
Jn' = reduction factor f?' shear,

n, * ultimite ﬂtcht load factor,

Wy = sross weighe,

Note that the word ”vhoroﬁ is typed flush left and that there is only
space between it and the first iy-bol.

When the definition is in the form of an equation, display and c
ic.

h = h(1 - &yn),

where
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5,8, Numbering Displayed Equations

Equation numbers may be typed flush right or flush laeft, according
to the preference of the author, Allow a minimum of four spaces between

an_equation and its number,

If the equations are numbered on the left, type the number on the

first line of both a single-line and a multiline equation,

(1) Tw(r) < e ",
(2) T.0(r) = e T - 7 [ o2F 4t
: 5
X r e *[d(-a, 8) +a] ds
t .
2 -0 - e F _r o2t 4t r e % ds

0 t
If the equations are numbered on the right, type the number on the
same line as & single-line equation i»d on the last line of a multiline

oquatri'.on.
T,w(r) € -ae’t, (1)
T,0(r) © ot - aT J: tzt‘odt J: o *lo(-, 8) +a) do

20T -eT[ | o | 2)
;-al cJ:a _Eccn (_)

1f the oquuoh is too long to permit the mumber to be typed on the
same line, type it on the line immediately !olloviu.

At
lp(e)| = 0 On(e) ekt f:ola(:l)l exp [(x -0, - ¢ j:‘ a(ty) dtz] de,
0

(1)
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When an equation number applies to two or more equatioms, it should

be centered between the equations,

Jl(t) -I: a(tl)u(tl) exp [\(t - tl)] dtl,

0
. ¢y

Jz(t) -I a(tl)u(tl)kl(t - cl) }tl
-t
0
If two or more equations are grouped within a brace, the equation
number should center on the brace,
Bo-2+a(o-o0,) "0
1 D 1 1 ’
(n
Bo, - &a(o -o) =0
If the principal equation is too long to permit the defining expressiov
(see Sec, 4.21) and the equation number to be placed on the line with it,
either (1) type the defining expression on the same line as the principal
equation and type the squation number on the line immediately following, or
(2) type both the defining expression and the equation number on the line

immediately following.

h ]
r v(s, t)d(s)u(s) ds -‘r v(s + h, t)b(s + h)u(s + h) ds, t>t,
%o %o
(1

“pt-h
r v(s, t)b(s)u(s) ds -‘r v(s + h, t)b(s + h)u(s + h) ds,
t : go ‘

t> to (2)
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Appendix A
MATHEMATICAL TERMS AND SYMPOLS

Absolute value or magnitude .....cchecccvcccccccscscscocss
AdJOINt . ..voieeoesocsscoscesscsnssosscsccssscscsacccsvcccsosce
Approaches f e teetneeteeeaateetrraanneeaeeanasesassonsnes
Approximately €quals .......ccccc0c0cc0rerrscncccrevscacss
ATGUMBNL . ..civeeerscrcsscrcossesccocoosssssscsosssssssccs
Aspect ratio ,....cce00s000000000000000000s00c0000s0c0ssnes

BOUMII’Y of ..oo..o....l.....ﬂ:...COOO‘OQIO'QCQ...."'..O...

Braces ,...ccccccevcccssccsssccsncsssccccscscscscccecasoees
Brackets .....ccec0c0c0vccscc0vsvocscccsccsccccccncccrance
Constant ....coe00vc00s00cc00cvesoscseccsvcssncrosecoscocs
Contains (or 1ncludes) ..o.ceeeeserrcosasrsncc. ssnooscscse
CoS@cCaANnt . iscvvecscnscccocscovsorscervenssnse tesesrsccee
CoOBing ..ccevconccevnccceccsscscsrcrercsresovossssnssssone
Cotangent ...ccccevecvevosccscrercsscccssvsosssscsscccccnce
Cub® TOOL ..isecossevsescnsccoscecesscrocsvessnnscosssnnse
DIfOTONCE .cocsccrcecosncosncoosocsssvsssssssssssosssnsee
Divergence .....cocceosvvesssscssoceccccsccccsscnscscesscs
Divided DY ...cooevv0s0s0000000sseccsccsssscsssscssccsnses

Bqu.‘l [ - N R R N IInmmnmmzx;

!won‘nti.l 00000000 0600008000¢00000060000000000006000000800)

Greater or less than 000000000000 00600000000000000000000000

Gr‘lt‘r th‘n 000000000000 0000000000006060000006000000800000

adj
= or &
- or ~

arg

> M- o 3
—t

const
Dor 2

div

v Avla
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Greltﬁf than or equal to $ 9000 100000000000 0008000000000s000 2
Greate.t lower bound 00 0000 0000088000000 0000000600000000000 goloba orY 1n£>

FCCtorial 2900000000000 0000006000000 000000 0000080000600 0s00s0 !

Hence, therefore .......cccceco0s000c00000s0sccossccccsccs oo
Included in (or contained in) ......coevececavensoccscesss & OFS
Identical With .....ccevveceersscccscossscsscssccscscsscscs W
Increment Of .....cocccncecsosoccssvesscscscasssssssscosae B
Infimum ......o0cevvvecocoescsessvecscacsscscrsccncesccess iR
Infinity ...cceveoveesecsccccscossccncnnscsocssccessasssoa

Intestal 0 0000000 0000000000000 0600000000080 00080680000000b0¢c-0

D — ¢

Intgr.ection ..l........'.;‘.0.0......'......'0.........‘.

I.aw.; of ........‘......,.....'..............'...'...
Least upp‘t boulld 00000000000 0000000006000000000000600000000 llu.b. or sup

Less than o.oooooo00o-oo-oooon;ooocooooo"ooo-v;.ot-oocooc--

h.. tun or .qul to ................"}ﬁ“/‘/.‘...I.‘OO...(.)I..Q'. ‘

VA

Less than or 3:0‘:0: Chan ..ccececcccsscncsercccscsscnnses
LImE .o.cuccencnsecsocrcrsenscassoscessseescerscocsesscss lim
Limit inferlor ...cocvecscscvscscsssocsvcssossssssscecsess lim inf
Limit of Lntegration ...cseccevcccccscssvsrcccsscsscncsces |

LIMLE SUPOTLOT +.0vvvvnvennssnsesssrssscssscannssssscesess 1im sup
Logarithm ...................;............................ log
Magnitude o abSOLUte VALU® .....eseseereononossseosencosis | |
Maximum ....cccovceeveseosvccesvosossoscacscvaceccrsoscecssnse MAX
MIinimum .....cceveesessrvcccssvcncsscsascosssocssssacsasss MiN
MINUB ....cocitecessoncccsscscrscrssascrcarevsscocncsssases

“inu. or plu. C R 000 0PV S0P PRI CE000 00000000000 0ONOINGIIOEEIEECLEES *

Mfﬂut‘ 2 00000000000 0000000P00000 0000000000 0000000s00s000eco
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Much greater than .......ccecevcevetcscscacsrecocsccsscass >>
Much smaller than .....ccceeevevecscccccscasssvocscnccsnss <<

; Multiplied DY ....ceeeeecvosocssoccssascsoncsncsssscacsose X OF ¢
Nearly equal £O .,.ceveascsnserccscsecscsccsosccosccacvese =2

NOt €qUAL €O +vvvevveeeecceroocccesconocsocsoooncssocsnacs ¥

Not greater than ,......eeceeseveccsccossncccscscccavssoss *

Not included £R u.veveeeverseernneesnnnereonnnncessacneess &

Not les8s than .....ccceececvececsecessccrrsocrsocsssnscscone *

; Parallel €O ....c.cveeeevesvvacsacosscossossscnssscccosces ”

Parenthe‘e. © 000000 00000000000 0000000 R0LERIEIRNOSLIIIOOEIOESITOSTS (‘)

Partial differential .....cccecvceceercocscccscccccccrcnce
Perpendicular €O ...ceeeovsevccccncsocsoscccsssoscsossnses
PIuS ,...cooveeeverconssrssssecssassosscnsonssosocscssnosse
Plus or minus ,...cceevevrsessevcccsssccrcocosvocascscense

d
L
+
-
Product ....cceovceeccsevesoocososcsrsrccsscoccccsssosncsse .rr
v

R‘dic.l 0000000 0000000 ROODNNONORINROCOIERPOSOOININBOIROIOOSIELEDISPONYS

Ratio Of ..ccecocesvcssoscsocoscesscsscsscosecssccsocscoee

SECANE +vvveseeesssenssonsssnnsssssnsensasssnsossonssonses B h
SecONd ,.iecovsvscscossonsssocssessssorsssrscasssssasarsas ’

SIN@ L..uevesercnsssascncrcncscsssssssssssosrssscasvessces BiN

SOLAdUS .ivuveecsesacsssocosonccosossoscscccsssssasassscae [

Such that ,..iveesecersorccsscsccnsscaososocsvcscsssossons |

Smﬂmation 060 0600 0000000656000 00060000000000000000s0i 06000000002 }E
supremum 0 0 0000 0900 00000 PP 000 LIOLINNIELBLPNIOSLNONISIOIINISPLIELETS .up
Tangent 000 02000 0030000000000 0 0000008000080 000600000000s0s0e0 t.n

Triangle 00 0000 P N0 PP 0C0000000000000 00000 Ps . 00000000000 A
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Union 0000600000000 000060 008¢0 0000000000080 00600¢0000080000002 U

v.rriation 000000 C0000R0 0P RPR0000 0000806800000 00006000000000 o«

vec:°r £0 0 0000000000 P00 C0CIO 0 R000000006 00800400890 000000s000s0 arrow above

symbol or
symbol print

in bold typ2

ver‘ed ‘1!‘!3 29 00000000850 0080 00000 0000060000000 000s0000scs000s vers

© a7 v m v s s GeAd WA Femer T R A B Y RN R e WA YRS AA W xR C s e
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Appendix B

GREEK ALPHABET

Greek Letter
English ~ Capitals lover Case
m_gk_m_rm;m it Script _Typit A Script
Alpha a A A o a
Beta b B B ] B
Gamma 8 . T r Y Y
Delta d A A 8 5
Epsilon é E E ¢ «
Zeta z z Z 4 ¢
Eta e H H | )
' Theta th ] ) 0 8
Iota i I I (X .
Kappa k K K x x
Lambda 1 A A A A
Mu n M M B M
Nu n " | v v
X4 x x | (4 £
Omicron $ 0 (o] o Py
P P n n " v
Rho r 4 P P
Sigma s z z o o
Tau t T T T T
Upsilon u Y T v v
Phi ph ¢ ¢ pord ¢
Chi ch X X X X
Psi ps Y 4 ' ¥
Omega o 0 (1] » P
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