M athematical expressions

2. Roman versusitalic type

(1) According to conventiond practice, Latin letters used as mathematical symbols are
set initalic typeto distinguish them from ordinary roman text...

(2) Boldface is used for three-vectors, dyadics, some matrices, tensors withoutindices,
etc. It isingppropriate for four-vectors (K), vectors represented by atypical component,
such as x for X = (xg, X2, Xs), and themagnitudeof a vector, H for H. Sub<cripts attached
to athree-vector should not be boldface unless they would be so as main characters.

When it is essentia to distinguish between vectors and tensors, sansserif may beused for
tensors.

C. DISPLAYED EQUATIONS

Display all numbered and complicated unnunbered equaionson separate lines set off
from thetext aboveand bdow. "Complicated” equaionsare equaionshard to
accommodae within running text. These indudeequaionslonge than about25
characters,
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and equaionstha contain built-up fractions matrices or matrix like expressions
multilevel indices, or integral, summation, or product signswith limits:
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1. Multilinear equations

(1) If adisplayed equaion will notfit ononeling break the equaion according to the
following modds:
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Operators and signsof relation begin continued lines. When a produd is continued from
lineto ling asin Eq. (3), start the continuaion with amultiplication sign.
(2) Alignsignsof relationin
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2. Equation numbers
(1) Only displayed equaionsmay be numbered.

(2) Thepreferred styleis to nunmber equaionscongecutively throughoutthetext with
arabic numerasin parentheses: (1), (2), (3), etc. Numbering by sectionis also acceptable,
if thesection numbe is made pat of theequaionnumber: (2.1), (2.2), (2.3), etc. In
appendixes use the numbering sequence (Al), (A2), (A3), etc.

(3) Place equaion numbers flush with theright margin. Leave a space at least two
characters wide between an equaion and its number.

(4) An equaion number should be centered besidea group of equaionsidentified by one
number, asin Eqs (2), (6), and (7) onthispage It should beaigned with thelast lineof
amultilinear equdion, asin Egs (3)-(5).

3. Built-up fractions, dashed fractions, and negative exponents

(1) A fraction can berepresented in three alternaive ways: "built up” with afractionline,
Xty
z
or "dashed" with asolidus
(x +y)/z,
or with negdive exponents,
x+y)z™



In running text oneof thelast two forms mug invariably bethechoice, since built-up
fractionswill notfit. In displayed equaions use the dashed form or negaive exponents
for short, smple fractions but use the bullt-up form for fractionstha are longand
complex. That is, write
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or, better ill,
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(2) Do notmix bult-up and dashed forms unnecessarily within oneequaion. Write
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On the other hand, a built-up fraction within the numerator or denominaor of another
built-up fractionis unganly and hard to set. Write
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Use of a negdive exponant is often the best alternative when dashing fractionswithin
built-up fractionswould bevery awkward:
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(3) Asarule, use built-up fractionsin displayed equaionscontaining integral,
summation, or produd signs In displayed equdionsthese sgnsare usudly large and
therefore no particular econony results from usangthe solidus Write
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(4) Always use dashed fractionsin subscripts and supescripts:
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(5) Any rationd fraction can be putononelinein the specia uprightform. Thisformis
awkward in subcripts and supescripts [see point (4) abovd; elsewhere, use theupright
form ingead of forms with a solidusas often as possible. Write % x ingead of x/3, (1/3)x,

or 1/3 x; never write/3x unless you mean |/(3x). Write
. 1.
smg‘}xft and =sin(x
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ingead of
sin(x/3) and (sinx)/3
never write sinx/3.

(6) When uangthe solidus make sure tha your meaning is unanbiguous
alb + cmeans(alb) + ¢

but use the parentheses, or write ab-1 + ¢, to alay any doubs. Never write
alblc;

write ingead
(a/lb)/c or a(bl/c)

(7) Make sure that thefraction lineclearly ddimits the numerator and denominator of a
built-up fraction. Does
In a |
! mean na or |n$??
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Do notleave theresolution of such ambiguities to copyeditors.

4. Integral, summation, and product signs

In running text, integral, summation, and produd sgnscannotbefull sized, and symbols
attached to them mug always be subscripts and superscripts: # ! I In

i=1 '
displayed equaions integral, summation, and product signscan befull sized, andtheeis
ample roomfor symbols aboveor bdow summation and produd signs
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D. RECOMMENDED NOTATION
1. Parentheses

(1) According to accepted convention, oneworks outward with parentheses according to
thescheme
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Boldface paentheses are available; onae the abovescheme is exhauged, repesat the
sequence in boldface. Also use boldface paentheses to endose theargument of a
fundionif theargument itself contains paentheses.

(2) Small parentheses and brackets are available for use in subscripts and supe'scripts.
Oversize paentheses and brackets are available for use in displayed equaionsaround
expressionscontaining built-up fractionsor integral, summation, or produd signs

(3) In gened, too many parentheses are better than too few. But wholesale use of
parentheses ob<cures rather than clarifies, and--especially in displayed equdions-wastes
labor and space. All of the parentheses in thefollowing example are extraneous
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(4) Theintrodudion of special brackets that do notsimply group butaso defing, wha
they endose does not affect theusud scheme:
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Butif any of thecommon parentheses or brackets are used with a special meaning, they
should not then beused for grouping:

%{ i(Ll[LZ’L3]+Kj}

In such cases, it iswise to identify the special brackets when they first appear to assure
copydlitors tha theunusud orderingisno dip.

(5) Thefollowing specia uses of paentheses and brackets are recommended.:
plane, or set of parallel planes (111])
point designaed by coordinaes (x,y,2)
vector written in components (Hx ,Hy, Hz)
fundion of afundion F(f(x))
direction[111]]
class (group) of symmetry-equivalent planes {111}
class (group) of symmetry-equivalent directions(111)



2. Mathematical functions set in roman type

(1) Standad abbreviationsfor fundionsset in roman typeare given in Appendix D.
Apat fromthese standad fundians the use of multiletter symbolsfor single quantities
(such as"TKE" for total kinetic energy, or "BR" for branchingratio) is imprope.

Thereisusudly noneed to mark thestandard fundionsfor roman type[see point (3) of
Sec. 1V B 2]; buttake care, three-vectors when usng such fundions to respect the
following conventions
(a) A fundionisclosd upwith its argument:
TrQ, tan(#/!)
(b) Thefundion of aprodud may bewritten without parentheses:
sin xameanssin (xa).
But put paentheses aroundthe produd whenever there is achance of
confudon:
sin (x2a3/2)
Note, however, tha an argument is assumed to stop as soonas another fundio
appears:
Sinx cosa means (sinx) cosa
(c) sinx/ais ambiguous Write (sinx)/aor sin (x/a), depending on theintended
meaning.
(d) An argument stopsat aplusor minussign:
snx + ameans(sinx) + a
(e) A plusor minussign should never directly follow afundion. Write
sn[ - (x + @) ] rather than sin--(x + @)

(2) Thedecisionto use exp or itsitalic aternaive e dependson the nature of the

argument. Use eif theargument is ssimple enoughto make a readable supeascript:
eBIT, e-x2

If theargumentislong,or containscomplicated indices, a built-up fraction, or an

integral, summation, or produd sign, use exp indead:
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Be congstent. Try notto use exp and e in proximity or for the same argument.
3. Radicalsand bars ove groups of symbols

The"roof" of aradical or aba can beset over smple expressons but may be awkward
ove complicated ones. An exponent 1/2 or special brackets may then beused ingead:
(@ + b?)Y2 (A" B)a. A bae, "unrodfed” radical may also be used, butalways with a
liberal use of parentheses to avoid ambiguity. Clearly, as subditutes for roofed radicals,
forms with an exponent 1/2 are usudly less troublesome and more readable than forms
with abareradical.



4. Multiplication signs

(1) Use a multiplication sign for the vector product of three- vectors:
V xA
Asarule, do notuse multiplication signsfor smple produds. Write
2abingead of 2x abor2axb
Exceptionis madefor the continuaion of aprodud fromlineto line[see point (1) of Sec.
IV C 1], andfor thefollowing specia cases.
34x106eV, 3x2x1 mm
1x3x5x... x (2n--1), 2f " %g
(2) Centered dots may beused in compoundunits: 4 g.cm?.s2. Ther prindpd useisin
inneg produds of vectors, dyadics, and thelike:
k¥p, [¥g¥s.
Do notuse dots for simple produds, or for any other kind of multiplication. Write
2abingead of 2¥ab or 2a¥.

5. Mathematical terms

The American Inditute of Phydcs strongly recommendsthe usage of thefollowing
symbols:

approximately equd to !
propottiond to !
tendsto !
asymptotically equd to; of the

orde of magnitude ~
of theorder of (inthe

mathematical sene) O*( )
complex conjugéae of A A
Trangpoe of matrix A AT, AT
unit vector k/k %

Cudomary usagein physcs (in contrast to mathematics) is to denote complex
conjugdion by an asterisk rather than an overbar, and Hermitian conjugdionby a
supeascript dagge (notaplussign!) rather than an asterisk. Trangpostion should be
denoted by a supeascript tilde, or, better, aroman T, nat an ovetilde



