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GB 3102.11—93

VIEHFRE R P ERNEFEFS

Mathematical signs and symbols for use in the physical %GB 3102. 1186

sciences and technology

BlE
RS R A ERRE ISO 31-11: 1992 (BRMBA B+ -840 OENFEAERPEHOEK
2RESHS).
FRERBWELHENEXBRAMAN — ZIEREEZ — X~ R ERIFER.
GB 3100 MEFRBEAIH RN
GB 3101 FHXE.HAMFSH— BT,

GB 3102.1 Z[E)FMETE AR f8af;

GB 3102.2 FMREAXRAKHEMA(L,
GB 3102.3 HEpBE ML,

GB 3102.4 #MFHEMBAL,

GB 3102.5 HFEMBEFRHBMEN,

GB 3102.6 YRAEXBHMENMBMBAL,
GB 3102.7 FHEKBEMBENL;

GB 3102.8 #HLEMA THHEEMB RPN,
GB 3102.9 RETYREMZEYEENBRMPBNL,

GB 3102.10  #  1 dg B AR AT 9 B A B0

GB 3102.11 YEBEMBERSEHOBETS;

GB 3102.12 #4E¥;

GB 3102.13 EYHEEHBMAN,

ERERGFERYS TCREARSME T EE) (CPEARLEMERELE) BERT 1984 F 2
H27 BAFHRTERESE - LRSI BEMMGOIRCREARJMERSITREA).

IRAERFRR L .

BRI x,y B R @M S P ORBEBIW fg SO AMNGZERER. HALKBR
AB R CD Ak FHER. EREFETPUNEENSH WM a,6 B> WA FZHRER.

A SHE KB B sin,exp,In, T ¥) HAERFRER, HERTHEEXE BN e=
2.718 281 8-+, m=3.141 592 6-+,i'=—1 ) FEXFHRR. EEXHHET @ W div,dz FH S R
df/dx H# OB EFRFREERR.

¥FF P n 351 204,1.32,7/8) BRI IEAK,

ERBEAE®ERF1993-12-27#% 1994-07-01%%
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GB 3102.11—93

RPWEXEREERBENSEWREES T BRERSSRESZHAEER. flm f (o,
cos(wrt+@), MERRBHHFSHHITRELHWFHARBLELERERE+,—, X, - &K/ FEE,ET
HEBRMEES LA, XNERY S EERFES Z RN E— B, 10 ent 2. 4,sin an,arcosh 24,
Ei z,

KT HGERE ERABEES . FaARNE cos(x)+y B (cos ) +y B cos x+y, B K G & 78
TR N cos(z+y).

Y—ARRAEFEXATEIF AT ZTREAN  BFEEREEPHS =+, —, =, F, X,

5/ BE.MET -HTHAANEEL-F5.

AkEREHEYHEBIAR REMKE SRR RGEET R, TERBRKEN T BESRIRR
HIEER K.

SHRE a R a.va, Bl a. 54 W53 KBV a.e.rae, Fl a.e. MIURFIREZRS.

BRENE RIS BEFFRTRR R SHH FILER,

YEETHRETE B ERE S BAMERHEX,

1 .
SERF.,
\ HEXE
P — P
AN |
¥E LA EX)

XEGEA N MR E, RN EEA T M HEYKE.
KRR EENEUERERIE.
WRERBYE S PTAHHEFEFSHERRE T A0, BN R FR Y SHTES & w5
B, MR BTSN MR FRRAENS S,
TEAFERATE IR A 2555 00 6 U BT A0 Y H R 41
AEREREDER Y LRBEANA XN HET —BEANBEERS ST 2 THEERFS RS
Ao
TEAFRAE D, B E BRARME 1SO 31-11:1992 (BM BN 5+ 84 PR B E B D5 ¥
FESHE NI HEERE GB 789—65 (¥ H8 GRUMTER)FH2].

1 XEAESERER

AAFAERLE T W ERLE M BRI PR AR50 & SRR A .
ATRAEE T B A B R
2 HEHZPHEAPEANRFFSE
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GB 3102.11—93

2.1 JLfrFEy

is congruent to

5 fE Bk Bk AR

11-1.1 AB,AB |[HEI’4&E AB A AB |, AB S/NEWHLT

the line segment AB RERIZHEBWK.
REMRRNEM 11-12.1

11-1.2 £ L 1 A GB 3102. 1 1-1 & 1-1. a
plane angle ~1-1.d

o AW aB s AB RN T AB %
the arc AB WAL AB (35 1008 %

11-1. 4 x [ J&) 2% PHIM 5 AR LG,
ratio of the circumference of a n=3.141 592 G-
circle to its diameter

11-1.5 A =k
triangle

11-1.6 I SEFTI
parallelogram

11-1.7 © L
circle

11-1.8 1 EH
is perpendicular to

11-1.9 s | BT AT AR
is parallel to

11-1. 10 % FHAL
1s similar to

11-1.11 1} 2%

D JLERSEMT 2],

) FIXHFHESHH X FRR L ESNE, TH.
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2.2 BE®RHE
W5 wE ;] B e B2k BoR B

11-2.1 € z€ A BT Az REGTAN— | HEH5ATRKEEA
AJELE]
x belongs to A;
x is an element of the set A

11-2.2 ¢ y€A YRBRT Ay ARERT AN e e
—A50 [&K]
v does not belong to A;
y is not an element of the
set A

11-2.3 3 Adx £ AGEE]x
the set A contains x(as
element)

11-2.4 2 ADy £ AREETY WA A D KD

the set A does not contain y

(as element)

the empty set

11-2.5 {sees ] {rszpyemnsz, } %ﬁ? Ly Xy Ty ’F@ﬁiﬂ‘] ’d.’ﬁf%{xni < I}vﬁE%I
& Rt
set with elements x,,2;,,

11-2. 6 (I} | {z€ Alp@ ) | H@mE p(x) REM APE | Fl:{z€R|lx<<5 ), RN
T EIZE FREXRE.E ACRA®H, N
set of those elements of A | W[ffi f{ x| p(zx) }EFER,H0.
for which the proposition {z]lz<5)

p(2) is true {z € Alp(x) \ BT 7] 5 AL
{(z€ A p()}ER{xE€E A;p(2))
11-2.7 card card(A) APETCENEH;
A B ¥ GEERD
number of elements in A;
cardinal of A
11-2.8 %, =4
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5% | %8 iz B R B RR
11-2.9 NyN E{Eﬁl%&%?é%&% N:<0719293v'"}
the set of positive integers H 11-2. 9 & 11-2. 13 BN H
and zero; OB N EMESH TR+
the set of natural numbers | &, N" BN, ;
Ny = {0719"‘9k - 1}
11-2.10 Z,Z ﬁﬁﬁ Z:{"'9—'21_1’011029"'}
the set of integers 2 11-2. 9 &
11-2.11 {Q.Q EBik & ZH 11-2. 9 &I
the set of rational numbers
11-2.12 | R,R L& 2 11-2. 9 MEE
the set of real numbers
11-2.13 | C,C "% £H 11-2. 9 &
the set of complex numbers
11-2. 14 [9] [a,/)] R#’Eha@]bﬂ‘]fi‘]lilﬁ] [a,b]={1‘€R lagﬂ'gb}
closed interval in R from a
(included) to & (included)
11-2.15 | 1,] Ja,b] Rl a Bl 6(CHEFHOMAE Ja,b] ={z € R la<<x<b)
] (a,b] ¥ FF X [H]
left half-open interval inR
from a (excluded) to &
(included)
11-2.16 | [,[ [a,b[ RFH a(FEFPROBI 6K [ab[={z€R|a<x<<b)
[» [a,b) AL FF X 8]
right half-open interval in
R from a (included) to &
(excluded)
11-2.17 | 1.C Ja,8 R¥H o B 6 B9FXME Jab[={z€R Ja<<a<<b)
(a,b) open interval in R from a

(excluded) to & (excluded)
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W5 Sacs M A B g & 1E R
11-2.18 | < BC A BE&TFA; BRANMTE BB —xHRET A, AT
B is included in A; HC
B is a subset of A
11-2.19 & B&A BHHETA; BREAWME BHE—mTHBTF AHBAR
F&£ HFTA
B is properly included in A;
B is a proper subset of A
11-2. 20 & CLA CTEFTACARAN | WIAHC
TH£
C is not included in A;
C is not a subset of A
11-2.21 | = ADB A8E BMENTE] ABET BB, WH
A includes B (as subset) D,
ADBY5BC ARG AR
11-2. 22 2 ARB AHEEB AEET BHE—T.HAR
A includes B properly #%F B,
ARB5BS AHa UHR
11-2. 23 > ADpC ATREE CHHERTFHE] WHHD .
A does not include C (as ADPCEHCE AWE MM
subset)
11-2. 24 U AUB A5 BHHE BTAXNBFBHBETHE
union of A and B SR OE W
AUB={x|x€ AV x2E€ B}
% 11-3. 2
11-2.25 | U a, WA Ay, A, IR Q}A,, = A, UAU - UA,

union of a collection of sets
Aysey Al

§//I\J§;}:i%% Agyee, A, Z"“
WIERA TR .
WA U U5 User s

Hep I #Rieing
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55 5 R H B XS -V TN
11-2. 26 n ANB A 5 BHIZXH HMERRT ANRT BMT
intersection of A and B s,
ANB={x|r€ANx€ B)
&% 11-3.1
11-2. 27 n ﬁA. R AL A, BT .»DlA‘zA‘nAzn N A,
=1 intersection of a collection HRTER ALA, A, i
Of sets Aly'"yA,, Fﬁﬁiﬁm%o
WA RN .-Q: 5Niers
Hep I FoRfinsk
11-2.28 \ A\ B A5B2Z3#,AWB MERT AERKF BT
difference of A and B; i0E- W
A minus B A\ B={z|r€ANx€&B)
A A—B
11-2. 29 ( (4B APTH BHHER AR APRRTTFEBHYHET
complement of subset B of | #48,
A (AB={xr|z€ AN x¢&B)
MBETXPR ACRER, WK
X7 A,
WwE[ER, («B=A\B
11-2. 30 () (a,b) ﬁ}?ﬁ a;b; ﬁa,b (aob) = (C’d) %ﬂ'ﬁl% a=c
ordered pair a,b; couple a, | B b=d
b AEHMAF SR EN, &E ] H
<a;b>
11-2. 31 Cyooey) (a1 slyyttt ’an) ﬁrf‘ n ﬁz_ﬂ ‘tﬂifﬂa( Ay Qg4 9an>
ordered n-tuplet
11-2. 32 X AXB A5 BHEEILE i a€EA S5 b€ BERK

cartesian product of A and
B

EFEG@.HRHE,
AXB={(a,b)|la€E ANbE B}
AXAX - XARHA, &

o R EEFH

HH R R R SCA B ASCAE 5503 0 B B4 A B2 ] A LB Y (AN MR 15 X)) 4 A




GB 3102.11—93

s | f5 R F )= 9 & AE 27 B KR
11-2. 33 A W AXAPEMN (2,000, K As={(x,x)|x€ A}
FrEA; AXAWK A% WA A ida
set of pairs (z,x) of A X
A,where € A;
diagonal of the set AX A
2.3 BEZEFS
my | #5 ;] SR B EREEE
11-3.1 A pNg BWFE pHig
conjunction sign
11-3.2 Vv »Vgq *ﬁﬂlﬁ% p B g
disjunction sign
11-3.3 - - p BT PIERE ;KRR psdEp
negation sign
11-3. 4 = p=q HEWI 5 HErWaipBEq
implication sign WA EH qg<=p
A A~
11-3.5 & 59 ENHE p=>q H9g=pip FMT 4
equivalence sign At
11-3.6 v V€A p(x) | &FEIFA Wl p(OMNFE—ART A
(Vx€A) p(x)| universal quantifier B RE.,
WMEEHESEANLETXE
BEaE,THIEEV: p@
11-3.7 3 JzeA p(2) FAERF FEAFHIT o F p(dH
(dx€A) p(x)| existential quantifier o
LBEEBHEE ANLTXE
BEAAE,HIEEIs pla),
I RI ARRFREE—AL
 HE—ATEE p(ONE
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2.4 FEFT

b is much greater than a

ms | H/y R B X &R RH
11-4.1 = a=b a%HTb =HXRAX-SX2H¥ L
a is equal to b FiEER ]
11-4. 2 #* aFb a R%TF b
a is not equal to &
{ (=< 3V = i o8 H N 2
11-4. 3 def il 1& XaFtodallon | 45 &
e X Kot p MR TR o b
a is definition equal to b -
3
d
o7
11-4.4 2 alb a YT b Bl E 1 em MY
a corresponds to b 10 km KB}, 65 B
lcm£10 km
11-4.5 ~ arb a 4B T b RIS Pk S
a is approximately equal to | ¥ 11-6. 11
b
11-4. 6 oc acch a5 b RBIEH FELT 1 )~
a is proportional to &
11-4.7 atbh alts wEE 2]
ratio of a to &
11-4. 8 << a<<b a /pFb
a is less than &
11-4.9 > b>a b KFa
b is greater than a
11-4. 10 < a<{b a /NFHZETF b AR
a is less than or equal to b
11-4. 11 = b=a b KFEET a AH=
b is greater than or equal to
a
11-4.12 < a<b a /T b
a is much less than &
11-4.13 > b>a bIEKTF a
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wE | e K B X i &1k R bl
11-4.14 | oo P AR NE T N
infinity
11-4.15 ~ a~b g A XEM a6 AR WL,
the range of numbers B 5~10 R 5 F 10,
wEl2]
11-4. 16 13.59 INEUR BRANCZ E LT T
decimal point BRI NEES. T
Z % GB 3101 #9 3. 3.2
11-4.17 3.123 82 TEFF /N Bf.3.123 823 82--
circulator
11-4.18 % 5%~10% e ~HITHT %6 AN I 45 W
percent
11-4.19 | C D B 455
parentheses
11-4.20 |[ ] HiES
square brackets
11-4.21 [ { )} ViR iR
braces
11-4.22 | ¢ ) AHES
‘ angle brackets
11-4.23 + 1EH it
positive or negative
11-4. 24 F FAEIE
negative or positive
11-4. 25 | max BK
maximum
11-4.26 | min w&/D
minimum
10
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2.5 EHHS

55 "2, A e EERRB
11-5.1 a+b afmb
a plus &
11-5.2 a—b ad@b
a minus b
11-5.3 atb a I b
a plus or minus b
11-5. 4 aFb a JELI b —(atb)=—aFb
g minus or plus b
11-5.5 ab,a * b,aXb a Fell b & 3 11-2. 32, 11-12. 6 &
a multiplied by & 11-12.7,
HHREHXOOKETRES
FESC). MHEAPREFS
B, B HE IR LRE X
& HGB 310143, 1. 3#13.3. 3
11-5. 6 a - alGloHa b R £ GB 3101 #4 3.1.3
-E-,a/b,ab o
a divided by &
11-5.7 E a,ta,+e+a, Wwaigh
a;
i=1 Z:..;a“ Zau E,‘a"’ Ea;
Sa; =a, +a, + = +a, + -
i
11-5.8 kd a *az* ** *a, tEETiE%J
[a y o
i=1 ,”"alaiv Han HiaiflIai
IId‘. :.:al oaz o ese .an . sss
§om ]
11-5.9 a’ aW pRFHally p KHF
a to the power »
11-5.10 al/z’a-;—’ a2 — KT sa BWEF £ 11-5.11
Va4 a ‘ﬁ
a to the power 1/2;
square root of a

11
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= e, N H B %1 Bor i
11-5.11 aWin P2 —RITsa W n W | el FAS VIR VEE, N T B
V@, a IR IR IR A5 SRR Y
a to the power 1/n; B e R R R
nth root of a
11-5.12 lal a Ry SHE ;e B9BL WHl B abs a
absolute value of a;
modules of a
11-5.13 sgn a a PSR Xt FEE a:
signum a 1 B a>0
sgn aZ{O L a=0
—1 Y a<0
MNTFEH e, B 11-9.7
11-5. 14 a,{a) a WFHE n 5L E A K B 7R SO AN BR
mean value of a TN BEERM FE. Fa
A5 5 MERBREN KA
{a>
11-5.15 n! n BB 9 n=>=1 B},
f ial i
actortal » ! = [[A=1X2X3X - Xn
E=1
n=20 Bﬂ‘s
n! =1
11-5.16 n) o TR ABGASH (n) _a
P T binomial coefficient =, p pl Pl (n—p)!
11-5.17 ent a,E(a) PFHRET o BB REE; fil :ent 2. 4=2
R a ent(—2.4)=—3
the greatest integer less ot (a ]
than or equal to a;
characteristic of a
12
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2.6 EUHFS
g ®He5,MH B R HEIRH
11-6.1 f ¥ Sf WAPARRK 2 f(2)
function f
11-6. 2 fx R Sz BAE(x,y,0) BERY 2,9, - HEEEHN
flxyysee) 5 PR Sf
value of the function f at x
or at (x,y,***) respectively
11-6. 3 fo | fB) —fa) XMEREFEHRTERMT
[f) T ]
11-6. 4 g°f fE g ERBEHIEE R (g« () = g(f(z))
44
the composite function of f
and g
11-6.5 z—>a z#Fa B z.>a FARFI (. )RR
x tends to a Ha
11-6. 6 limf(2) z BT a B FO BB lim..f(x)=bF[AF X .
lim, . f () limit of f(x) as x tends to fx)=>b X xr—a
a AR R AR A4 Bl &R
K
limg.,* fFCe)F lim,a,- f(2)
11-6. 7 fim ERR
superior limit
11-6. 8 lim TR
inferior limit
11-6.9 sup EwmR
supremum
11-6.10 inf THRA 11-6.7 & 11-6. 10 Btdr F(2]
infimum
11-6. 11 o~ BESET i :
is asymptotically equal to 1 -1 .
sin(x —a) zx—a Hzr>a

13
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5 e, MA B ED: & Kor
11-6. 12 O(g(x) f@)=0@ENMEXR | Hflg5g/f BERM K S
| f(x)/g() | TEATXHIRM | 5 g BRFEIBH
BB FHE LR
| f(x)/g(x)| is bounded
above in the limit implied
by the context
11-6.13 o( g(x)) f(z) =o(g (e FTREFTX
R R RS f(2)/g (@
-0
f(x)/g(x) = 0 in the limit
implied by the context
11-6. 14 Ax s AR E
(finite) increment of x
11-6. 15 df BERERYE fWSIRIE| WIAHDS.
dz Eﬁﬁﬁ El] ) df(l‘) ,
df/dz derivative of the function f Tode
f’ of one variable df(.r)/dx,f’ () va(I) °
e AR NI ¢, TR f
R df/de
11-6.16 (cyj) RSB IEEHE | yowm ] D
Az} ru value at a of the derivative dz | .u
(df/dx).-, of the function f
f(a)
11-6. 17 d f BERRE W SRR | WWADS.
dz” nth derivative of the M op=2,3 0, WAH [ S"H
d"f/dz" function f of one variable RE& £, W EERERE £, W]
f(n) . 2
A F ks O
11-6. 18 af ERRzy, ~WEBSX | gy Sy,
oz Tz B R B SR SR a
af /ox partial derivative of the CACH IRV LN ACR LR
%f function f of several WA f. 5% (gg)

variables x,y, > with

respect to x

D, = —}—3, & B F Fourier
A

14
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5

5 NA

Bk

#IER TP

11-6. 19

Ff
ax "

RIS X y R m KW
BB R0 KRB
CELEE /8

nth partial derivative of the
function " f/3y™ of several
variables x,y,+ with
respect to x

mixed partial derivative

11-6. 20

u,v,w)
a(-l'vy!z)

w,vsw X z,y,z #KBAT
252o

Jacobian ;functional
determinant of the
functions u, v, w with re-
spect

to x,yy2

B

K R RI®

el Q¥ gI®

M
ar
il
&
ey
&

®

11-6.19 & 11-6. 20 3 H [2]

11-6. 21

df

R fEMs
total differential of the
function f

df(x,y,) = g—;fdx +

o

ayy+...

11-6. 22

&f

B f (EF/INDES
(infinitesimal ) variation of

the function f

11-6. 23

f f(zx) dx

BB S ARERS
an indefinite integral of the

function f

11-6. 24

5
ff(.r) dx

J: f(x) d=

B fHaEboyERS
definite integral of the

function f from a to b

11-6. 25

g fx,y) dA

B f(z, NTERE A LW
By ¢
the double integral of

function f(z,y) over set A

wE2].
Jc’ j-s, jv’ S]gﬁ’ﬁlj}aﬁ:f‘?ﬂ‘!ﬂ]

RO UMM S, IRV R
PR il 2R B A i T A B4y

15
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convolution of f and g

w5 75, M A B - RS GN
11-6. 26 B REAR IS 5o |1 Hi=#
Kronecker delta symbol T lo Mtk
Kb i 5 rHHBEH
11-6. 27 €t - RERTFS €ijp =
Levi-Civita symbol 1 #ijk K 1,2,3 BEHER
—1#&ijk N 1,2,3 HEFHT
0 FHikHN1,2,3WEEE
HeF
11-6. 28 8(x) P & s An [ %] iy
Dirac delta distribution J f(@)8(x)dz = f(0)
(function)
11-6. 29 e(x) BB BR R R M A TR ez = {1 L x>0
unit step function; 0 %xr<<o
Heaviside function W H H(x)
8Ce) F T B (8] B B AL B BK o K
11-6. 30 frg F5 g B H (frg)(x) =
4o

.[ f(Mglx — y)dy

2.7 FE%RBA X BB BT 5

exponential function (to the

base e) of x

e e 2B BB £ 1 BOoR Bl
11-7.1 a x MHEECR B (L a HED HEr 11-5.9
exponential function (to the
base a) of x
7.2 e CERESLS e=1im('1+—1—)":2. 718 281 8+
base of natural logarithms e n
11-7.3 e”,exp & x B R, e B EFE—FaTh, RS —F

e

16
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x B 2 MR X8

binary logarithm of x

& e, ®ERX AT 27 2T SR

11-7. 4 logax M a HEH « 38 LEBALIE B, B log »
logarithm to the base a of x | R

11-7.5 In x In x=log.x log x AEERERE In x,lg x,
x B H R Ib 28 log.r,logox,log,x
natural logarithm of x

11-7. 6 lg x lg r=log,,x B 11-7.5 W &FHE
x BN X R
common (decimal)
logarithm of x

11-7.7 Ib.x Ib x == log,x B 11-7.5 8%k

2.8 ZAREUMM MRS

cosecant of x

i e, #&iKAX B X EEE Y YN

11-8.1 sin « x W IE5%
sine of x

11-8.2 cos x PlicE A
cosine of x

11-8. 3 tan x T WIEY) Wil g x
tangent of x

11-8. 4 cot x xr &1 cot r==1/tan x
cotangent of x

11-8.5 sec r x WIER sec x=1/cos x
secant of =

11-8.6 cse x P 78] A cosec x

csc x=1/sin x

D ELIFHRIBERE.

17
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e #E,ZER B ERiER B1E R
11-8.7 sin™x sin x B m WK #EHI2],
sin x to the power m HAM= A m Bl Rm B m
KT TR RERL
11-8. 8 arcsin x r WRIEZ y=arcsin x&x=sin y,
arc sine of = — /2L y<<n/2
B R IE 5% B30 bk
PR 1 T 89 S R 3K
11-8.9 arccos x o) A Y==arccos r&ITr=cos y,
arc cosine of x 0<y<r
R RBRERZREE LB
R #1) T B9 S R
11-8. 10 arctan x x B IEY] e H arctg x.
arc tangent of z y=arctan r&Sxr=tan vy,
—n/2<y<m/2
FOEVIRBRIEVI R E L
PRI T B9 R R %
11-8. 11 arccot x P o vl y=arccot z&x=cot y,
arc cotangent of x 0<y<m
RAR VIR BRI ok Bk
FEL 1 F A9 2 R 3K
11-8.12 arcsec x x B IEH] y=arcsec rE3r=sec y,
arc secant of x O y<im, y5#n/2
FIEE R HOR IE B B EAE Bk
FRL ) T 8% 5 R 8
11-8.13 arccsc x z A% W] arccosec x,

arc cosecant of =

Y==arccsc rSxr=Ccsc y,
—n/2<y<n/2,y7#0

A ) R R A ) R B R
PR T B R BR R

X F 11-8. 8 & 11-8. 13 £ I
AEH sintx,cosTix BFE,
B0y 7] BE B iR B M (sin 277,
(cos x) 14§
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me F5,8xR - S &3 27 -V TN
11-8. 14 sinh z x B IE% WA sh «
hyperbolic sine of x
11-8.15 cosh = x BBl A& 5% WA A ch
hyperbolic cosine of x
11-8.16 tanh x x Byl IE 4] e[ th
hyperbolic tangent of x
11-8.17 coth x xr B & coth x=1/tanh «
hyperbolic cotangent of x
11-8.18 sech x x B Xl IE & sech x=1/cosh x
hyperbolic secant of =
11-8.19 csch x x By X il A F i, 6] A cosech =z,
hyperbolic cosecant of x csch x=1/sinh «
11-8. 20 arsinh = x By R XUl IE % 9 A arsh «,
inverse hyperbolic sine of x y=arsinh x&z=sinh y
J X it 1 7% o 450 R XX B AE 5% B
Mt R 3
11-8.21 arcosh x x B X h A5 6] B arch r,
inverse hyperbolic cosine of y=arcosh z&z=cosh y,
x y=20
I S i % 5% 0 3R T B AR 5%
BE ERBH TR R B
11-8. 22 artanh r r R IEIEY WA H arth =,
inverse hyperbolic tangent y=artanh x&xr=tanh y
of x B2 3R it 1E 5] R B0 W il IE 41
o R
11-8.23 arcoth x x R4 y=arcoth x&x=coth y,

inverse hyperbolic

cotangent of x

y#0

BB % 1) bR 402 L o % 1)

e LR RS TR 3
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o5 5, ZEBKX B -GN
11-8. 24 arsech = x B R IEE y=arsech x&zx=sech vy,
inverse hyperbolic secant of | y==0
z 2 X i 1 ) o HOR XU 1E B R
¥ LR T8 R R
11-8. 25 arcsch x x B R 4% 1] B arcosech x,
inverse hyperbolic cosecant y==arcsch z&x=csch y,
of x y#0
B X i ) O R Xl 4% ) B
¥otE R BRI R R R R
X Xl R RN A
sinh™ z,cosh™z &/ 5. B
HEHE B R B 4 (sinh )7,
(cosh z) 14
2.9 BEHY
S /e, RXxX B BE LR
11-9.1 L] BREBAL, P =—1 EWMIHEAYEHLZH
imaginary unit GB 3102. 58y 5-44. 1 92
11-9. 2 Re = z BELEE
real part of z
11-9.3 Im =z z B z=x+1iy
imaginary part of 2z HA z=Re z,y=Im 2
11-9.4 E2 z BIAETE ;2 B #,7] F mod =2
absolute value of z;
modulus of =z
11-9.5 arg 2 - B A8 5= O —
argument of z; Hir=\z|,p=arg z,
phase of = Bl Re z=r cos ¢,Im z=r sin ¢
11-9. 6 z" z W& 13t5 HutH z U8 =~
(complex) conjugate of 2
11-9.7 sgn z z H LB R 3 ¥ 2#0 Bf,sgn z=2/|2|=
sighum z exp(i arg z);
W 2=0B},sgn 2=0
20
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2.10 EEFYS
o5 5, #®ExX Bk #HE R
11-10.1 A mXn B HERE A tHWEH A= (A4), A, BREE A
Ay Ay, matrix A of type m by n BITTEsm T8 I, X
i3 m=nBt,ABRKLOEIHBE., EE
Aper A TR ANEFRER,
WA ESRBERERRT
K RES
11-10. 2 AB HKEAE5BHR (AB)i= D, AiBy
product of matrices A and B ;
XP ANFIELTFET BT
1
11-10. 3 E,l BATSERE HERTR Ea=8.,.8H
unit matrix 11-6. 26
11-10. 4 AT T A Ry AA'=AT'A=E
inverse of the square matrix
A
11-10.5 AT,Z A M%Eﬁm (AT).'szu
transpose matrix of A Wl A
11-10. 6 A A I 3 SL 9 5 B (A)a= (A" =A;
complex conjugate matrix T A
of A
11-10. 7 A", A A BJERIFIL R (AN a= (A " =A}
Hermitian conjugate matrix TE¥FPHEH A
of A
11-10. 8 det A T A TR
Ao Ay, determinant of the square
: matrix A
A, A,
11-10. 9 tr A 77 A K% tr A= DA,
trace of the square matrix A !
11-10.10 Al HEE A ER HEMTEHAE &FEX Blm
norm of the matrix A T Al = (rad™)HV?

21
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2.1 BIRRFT

WS | AR (ZES- 9 8: R0 G IR R B % i3
11-11. 1| z,y,2 | r=xe,+ye,+ze., HFJLABR e.e, 5e HF—IRHEER
dr=dzx e,+dy e,+dz e, cartesian HFER. WA 1
coordinates
11-11. 2| o,z | r=pe, (@) +ze., dr= (6] AL AR eve, e AN —HREER
do e,(@)+p dp e, (p) +dz e, cylindrical HEFE,LE 3 E 4,
coordinates Fz=0.p5 o A
R
11-11.3 7‘969¢ I':rey(@,qf?),dr:dr er(0’¢)+ ﬁeg{‘:*’% €,+€p —%‘ €y iﬂﬁfﬁ*“ﬁ:?ﬁﬂiﬁé
r df e;(8,9)+r sin 6 dp e, () | spherical HFFELE 3HE S
coordinates

E: MANTREEN PIMERETFLRRLE O, S HBEEE Y, U RSEFSHER

B 3 Oxyz REFHLIRAR

22

A 1

= B 77 v A
AFHRILERR

€;

€y

= B ME A

B2 ZFEFILEGR

€z

€y

B4 HFELE

€p
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2.12 REMKEBRNS

e He,®EX -9V &AE 473 B RH
11-12.1 a KBy Ra XE,EFILBRAH 2, y,2
; vector a T19T39X3 i%’ﬁﬁgﬁﬁmvﬁ
BRivjokol 13 3B, HRH
TEHARMAE  mMBLE -4
EANEHRERBWK, M ERIZE
PRyt 1,2,3 KH0,
ERIARE e, FEMHa
11-12.2 a K a YR KE wE A el
|a| magnitude of vector a
11-12. 3 e, a 7 [ # SLAL K e.=a/lal
unit vector in the direction a=ue,
of a
11-12. 4 e..e,e. W FILALPRB A w4y B
i,jsk i3 4
e unit vectors in the
directions of the cartesian
coordinate axes
11-12.5 ArrAysa, KEaIHFILDH a=a.e,tae,tae,=(a;ra,,
a; cartesian components of | a,),
vector a a.e, %%ﬁ%ﬁo
r=zxe.,+ye,+ze, N5 K
11-12.6 a*bh a5b B‘Jﬁiﬁfﬂﬁﬁﬁfﬂ asb=uab, +ab,+ab,,
scalar product of @ and b a*b=ab = Eaib.'(?‘ ]
11-12. 1 &) .
aca=a‘= Ia‘|2=az
11-12.7 axXb a 56 RBHRIHER EHEFEHERILAKRREAP. R
vector product of @ and b (aXb), = ab, — ab,,
—f& (a X b), = E Zema,‘bt
X‘T%: €;ip »%I‘ﬂ 11-6. 27

23
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5 BE,RER B g 241 BoR i
11-12. 8 v R BHTREHF WK BHEIHT .
v nabla operator __ 9 Kl a 3
V =e, al‘+ey 3y+ez g——e; a_l‘,
. a
WA,
11-12. 9 Vo PHIBE WA H grad ¢
grad ¢ gradient of ¢ Vo—e; e
31‘,—
11-12. 10 V¢ea a RyIEE v R
div a divergence of a a;
11-12.11 V Xa a WHEE S&8¥ EHRAIRE.
rot a curl of a WA H rot a, curl a.
curl a da, da,
(V Xa),~5;—§ ’
aa,
—f(V X a); = Z zeijk e
ik i
*XF €k yE ) 11-6. 27
- 2 TS
11-12. 12 v wEHAT a=Z 22
A Laplacian ax oy &
F511-6. 14 PEBBEBEHE
SESHRBHR RAV?
11-12.13 0 B RETF n=242,2_ 12
Dalembertian R R
AP c VERBEEZTPHIEE
HE, 25 GB 3102. 6 ) 6-6
11-12. 14 T ZHrEkET W T
tensor T of the second order
11-12.15 T.. 9Txy LI gﬁﬁ T B‘Jﬁ‘_f\:”.tﬁ% Tszzezex+Tryezey+'" 4
T, cartesian components of T..e.e. F Rk E
tensor T
24
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mi5 HE, ‘AR B HERRH

11-12. 16 ab,aXb FRBaeS5 b HHRBEHK BEHS & (ab);=ab; 9
BR Brok &
dyadic product;
tensor product of two
vectors a and b

11-12.17 T®S BA—HMKBT 5SSk | HEESBTR®)u=T,S:
B SPUIAES -
tensor product of two
tensors T and 8§ of the
second order

11-12.18 TS AN KBT S SR | HAHEHE
*R (T« 8)= ZT.‘,S,} B‘JLWHKE
inner product of two J
tensors of second order T
and S

11-12.19 T-a THKBT 5XBa IR HAESE
inner product of a tensor of | (T« g), = ETUai - ¢
second order T and a vector ’
a

11-12. 20 T:S FA_MKBT S5 S B

BER

scalar product of two
tensors of second order T
and §

BARE T : S= >, ZT,,»S,;

11-12.1 & 11-12. 20 . & &
MEBREERES BN ERATS
FR.BIMRBA o, K EA
T, HRBH ab; £%,HXHE
BHHEKBOBES B, KE
ERAHME M7, it 2
SBRELBS
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2.13 FHRIEFES
e 5 . KER Bk #E KRl
11-13.1 Ji () [E—R I N EIREH i 8 2% + zy + (@ —
cylindrical Bessel functions | 72)y = 0 {48
(of the first kind) =y (— DAz 2y
L@ = 2y T T A+ D
(=0
*FI,&H 11-13.19
11-13.2 N, (z) RS R H RN N,(z) =
EIRERH i J2(2)c08 A — J_4 ()
cylindrical Neumann &l sin kn
functions; WItE Y. (2
cylindrical Bessel functions
of the second kind
11-13.3 H® (2) MNP /RREGHE =8N
H® (2) IR H () =Ji(x) 4+ iN«(2),
cylindrical Hankel H® (z) =],(z) — iN,(z)
functions;
cylindrical Bessel functions
of the third kind
11-13. 4 L(z) B IEREE R 2y +xy — (@ APy =0
K, (x) modified cylindrical Bessel | #)4%/®
functions IL(x) = 1i%J,Gx),
Ki(z) = (x/2)1""(J,(ix) +
iNz(iI))
11-13.5 () (R IR EREBE 2ty + 2zy' + [« — Id +
spherical Bessel functions | D]y =0 =0) %@
(of the first kind) (@) = (7/22)V%],44 ()
11-13.6 n,(x) HRIEWKBERPGE LRI 0 (x) = (x/22)V?N,, 1, (2)
%;Kﬁﬁ HicfE v.(x)
spherical Neumann
functions;
spherical Bessel functions
of the second kind
26
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me g, #EX Bk &4 B R B
11-13.7 hiV(z) BRUF /KRB HE =R N hi(x) = j(z) + in(zx) =
hl(”(-r) gﬂ:@ﬂ (R/ZI)”’H;‘l’l/z(:r),
spherical Hankel functions; h®(z) = jj(z) — in(z) =
spherical Bessel functions | (x/22)Y*H{®,,(x)
of the third kind BIEMRR I ERESABIE N
i (x2) 5 ki (x) s 3 11-13. 4
11-13. 8 P,(x) Brik ML sk 1 — Dy — 2zy + 11U +
Legendre polynomials Dy = 0 f 54
dl
P(x) = ———-—2,11! g = 1)
(eEN)

11-13.9 Pr(x) FERE LR (1 —axd)y" —2zy + LU+
assoc.iated Legendre D — -mj Ty = 0 BYKAR
functions l—=x

Pr(x) = (1 — 2"t S0P, ()
x
(meEeN im < D
11-13. 10 Y7 (0,9 BRI VA0 R 3, BRIE B 4 13 ne2yy 1 2y
. : inf " sin’d ag !
spherical harmonics sin
U+ Dy =01¥H®
Yr,9) = (— 1™ X
[(21 + 1D U—|m )!:l”2 %
du U+ m|N
P/™ (cos @)e™*®
Usm| €N Im| <D
11-13.11 H.(2) JEXK 2K ¥ — 2zy' + 2ny = 0 ISR
Hermite polynomials H,(z) = (— 1) ddnne_xz
T
(n€N)
11-13.12 L.(® PRIRE AKX "+ A —x2)y +ny=08

Laguerre polynomials

%
L(2) = e - (zme)
n(x) = e" = (2%

neN)

27
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i 15, LK Bk B/ R
11-13.13 L () REPLE RE TR zy'+ m+1—2)y + (n—
associated laguerre m)y = 0 ¥R
polynomials Lr(o) — dd"'mL (2) (muon €
N sm < n)
11-13. 14 F(a,bjc;x) 78 JLA9T R 4K 21—y +[c— a4+ b+
hypergeometric functions Dzxly — aby = 0 IR
Flabicio) =1+ Lo+
ala+ 1DbG + 1) 2% 4 o
21ceCe+1)
11-13. 15 Flajcsx) & FiAR LA R 2y + (c— )y —ay=08]
confluent hypergeometric iR
functions Flasc;z) = 1+ %1 +
aa+1) L,
21cc+ D ~ +
11-13.16 F(k,9) F—RIRT L IMER 2
(incomplete) elliptic Fk,p) = l /"‘—'—1 2% sinZ0
integral of the first kind F) = Fb,n/2) (0<k<
D
HE KRB
11-13.17 E(k,p FERIRTL2IMERT 2
— / — b2 o4
(incomplete) elliptic Ed,p) = ! 1 — #*sin’f df
integral of the second kind E() = EG,n/2) (0<k<
D)
HE R LHBERS
11-13.18 O(k,n,@) BER(ATE WRERY U(k,n,p) =

(incomplete) elliptic

integral of the third kind

1 4
dé
J: (1 + n sin?8) 1 — k% sin?f
Ok,n,n/2) (O<<k<<1)
HE=RKELMBERS
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)Rz e, ®ER B B ERRF
11-13. 19 INEY) NGRS DI Pu):r?%ﬂm(x>m
gamma function 0
Pn+1)=n! (n €N)
11-13. 20 B(x,y) B(D1 )R % B(z.y) = J‘t’"‘(l oy s
beta function o
(r,y€ R;x>0,y>0)
B(z,y) =T'@Ir'») /T + 3
11-13. 21 Ei x EERS Eir— “<et At (x+#0)
exponential integral x F
11-13. 22 erf r RERY erf 7 = 2 J‘IC_"Z dr
error function VERL
erf(co) =1
erfc r=1—erf r BRI RIRE
%mo
ST, 3 R 4> A0 PR B
1 [ 2
O(x) = f e 2 ds
S 2md -
11-13. 23 () REGEE R t) =+ + L 41
Riecmann zeta function 1 2 3
(x>1)
Bt hoist BA

A 2EBMEMARELRAZR R EHFAN.
FhEH e EBRMREMITELERZASBELIZRASAREER.

AL ERE AFEERE.
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