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Ei z,

HTRBIBRE,ERAEES . HIARRRE cos(x)+y Fi(cos 2)+y B cos z+y,H K5 H 6
BIRBHR cos(z+3),

L ARRRXBRABATHHF BRITHETRERN . BFEERRERPHE=.+,— . F, X,
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BRENHEFRILDBFRTRRBRSHEFILLR.
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2.1 JUFESY
ke e B X E gk 2% Rl

11-1.1 AB,AB |[HI’4.EB AB HI|AB |,ABS/PNEWALT F

the line segment AB BRRZELEWK.
REMFERSHE 11-12.1

11-1.2 e (FElA ZM GB 3102.1 ¥ 1-1 & 1-1.a
plane angle ~1-1.d

11-1. 3 AB || AB x4 AB WA, 7 AB &R
the arc AB Bk AB [ %5 144 BE %

11-1. 4 T B & % REK 5SEEMHT,
ratio of the circumference of a n=3.141 592 6---
circle to its diameter

11-1.5 A =Ak
triangle

11-1.6 0 AT R TE
parallelogram

11-1.7 ®
circle

11-1. 8 L FEH
is perpendicular to

11-1.9 y/ax FAT 1 AFRRFITEMSE
is parallel to

11-1. 10 % AL
is similar to

11-1. 11 w &%
is congruent to

D JLERSEMTF2].

2) OXFHFEFTHEXFRATUBRERFE, TH.




GB 3102.11—93

2.2 RERFT

s

e

&k KRBl

11-2.1

€

rBF Ax RBE AW —
ATE#]
z belongs to 4;

x is an element of the set A

BEe ATRKEAE A

11-2.2

yéE¢A

YRRT Ay AERE AR
—A7t [#]

y does not belong to A;

y is not an element of the
set A

el eRE

A3x

B AGEC]x
the set A contains x(as

element)

Ady

£ AREOTly
the set A does not contain y

(as element)

wHADHS

11-2.5

{,...,}

{ Ly sXps et s Xy }

%ﬁ? EART SRR Wﬁilﬁ‘]
&
set with elements z;,x,,**,

‘rn

WA fH{z, i€ 1), XBKI
FRIEIRR

{

{xe Alp(x) }

M px) HEM A T
LRI ZHE

set of those elements of A
for which the proposition

p(x) is true

Bl:{ z € R|x<5 ), iR AT
ERAKRE. B ACHRYH, N
AfER{ 2| p(x) ) RFR, B0,
{rlz<5)

{z € Alp(z) Y BT E[ B i
{z€A:p(D Bz € A;p(2)}

11-2.7

card

card(A)

ARETEAEE
A BB ERESD
number of elements in A4;

cardinal of A

11-2. 8

=8

the empty set
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%% | %% 7 & i & R
11-2.9 | N,N EREYR, ERPE N =1{0,1,2,3,}
the set of positive integers H 11-2.9 & 11-2. 13 RN #H
and zero; BRomE, N ERESH T+
the set of natural numbers | 5, N BN, ;
Nk = {O91""9k - 1}
11-2.10 | Z,Z BHAE Z={++,—2,—1,0,1,2,%}
the set of integers £ 11-2. 9 & E
11-2.11 |Q,Q FEBYE B0 11-2. 9 &E
the set of rational numbers
11-2.12 R,R 1% < & 11-2. 9 K HFE
the set of real numbers
11-2.13 | C,C THA 20 11-2. 9 & E
the set of complex numbers
11-2.14 | [,] [a,b] R e o B & By H X[ (ab]={z€ER |la<z<b)
closed interval in R from a
(included) to 4 (included)
11-2.15 | 1,] la,b] R a B o(FEFHROIME Ja,bl={z €R la<<z<b)
G (a,b] 2§ FF X 8]
left half-open interval in R
from a (excluded) to &
(included)
11-2.16 [?[ [a9b[ REPEI a(@?V\])ﬂbE‘JE [a9b[:{xeﬁla<r<b}
[v) [a’b) *ﬂ‘lz.lﬁ]
right half-open interval in
R from a (included) to &
(excluded)
11-2.17 1,0 la,b[ R¥H a B oHIFXIE Ja,b[={z€R la<a<b)}
(a,b) open interval in R from a

(excluded) to & (excluded)
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me | e IV B gk &R RH
11-2.18 | < BC A BE&FT A BRAWTFHE BB —THEBRT A AL
B is included in A; RC
B is a subset of A
11-2.19 & BSA BHASTA; BRAWE | BWE—THRTAHBR
T& T A
B is properly included 1n A;
B is a proper subset of A
11-2. 20 E - CLA CREEFACRRAN A fes
F&
C 1s not included in A;
C 15 not a subset of A
11-2. 21 o) ADB ARE BEATH] ABGET BHE—L, W H
A includes B (as subset) D,
ADBEBC AREXHMA
11-2. 22 == A=B AHBGEB ABET BHE—T,HAR
A includes B properly 7T B,
AZ2B5BS& AN AR
11-2. 23 ) APC AREE CHEATFE] WA HD .
A does not include C (as ADCECL AWE YA
subset)
11-2. 24 u AUB A5 BHHE BTASRBTBHBETHE
union of A and B HIET & TR &R .
AUB={x|2zE€E AV zE B}
20 11-3.2
11-2.25 | U (a R A A HIIESR UA =4 U4 U4,

union of a collection of sets
Ay, s A,

i’/“E?%% Ay, A, Z—
T E TR,
B U U5 Ve s

HAo T FrfEins
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5 SR S| B EiERE -2y ST
11-2. 26 n ANB A5 BHXHE FFEBRRT AXERTF BHT
intersection of A and B 4,
ANB={z|x€ANx€ B}
£/ 11-3.1
11-2. 27 N A4 R A, A NTE NA=ANAN-NA,
= intersection of a collection HBTFEE ALA,, A 1
of sets Al""aA,, Efﬁj‘—ﬁm%o
@ﬂﬁﬂbngﬁﬂm’
He 1 RRHERE
11-2. 28 \ A\ B A5BZ#;A®B ART AERBEF BMIT
difference of A and B; B4R,
A minus B A\ B={z|z€ ANx€¢B)}
~H A—-B
11-2. 29 X (4B AHRTFHE BRIEHARE APARBRTFFEBWER
complement of subset B of | g4,
A (4B={z|z€ AN\ x¢B)
METXPHE ACHRAR, VE
EERT A,
WA (4B=A\B
11‘2- 30 (’) (ayb) ﬁ}?ﬁ a9b; ﬁavb (a9b) - (C;d) %ﬂa% a=c¢
ordered pair a,b; couple a, | & b=d
b AEHMFSRER, BTH
{a,b)
11-2. 31 (9"'9) (al sdgy " 9(1,.) ﬁr?ﬂ j—ﬁiﬂ ‘@fﬂﬁﬁ( Ay sQgy**" yan>
ordered n-tuplet
11-2.32 X AXB A5 BHEFILE FiEH a€A 5 bEBERMY

cartesian product of A and
B

BFBG,b 4,
AXB={(a,b)|a€ ANBE B}
AXAX = XAEKA, &

o R P HE T
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5 5 At B g% &
11-2. 33 A Ag AXAFEMN (@, OB, H | As={(z,2)|z€A)}
Hr€EA; AXAWR AE A A ida
set of pairs (x,z) of A X
A,where x€ A;
diagonal of the set AXA
2.3 HEZEFS
mWE | 5 N A SRy B EBEREE
11-3.1 A A FegiEiRss pHlq
conjunction sign
11-3. 2 Vv »Vyq RS ?Hq
disjunction sign
11-3.3 B o p EEMNS p WEE ;AR pidE p
negation sign
11-3.4 = Pp=q b 5 ErMagipEE g
implication sign WA R q<=p
B~
11-3.5 & Sq N FE p=>q Hag=>pip FMTFq
equivalence sign AL e
11-3.6 Y V€A p(x) | &HEA il p(OMNTFE—-TRET A
(Vz€A) p(x) | universal quantifier -
LERHEFTANLTXE
BEEAE,THILEYz: p)
11-3.7 3 Jz€A pl2) FER A FEAFHT o fF pad R
(Jz€ A) p(x) | existential quantifier .
LERYES ANLTXE
MEHEE,HIEEIx (),
I K3 AERERREE AL
HE—ATEF p() WK
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2.4 REHFY
me |5 R B SR Bk Bl
11-4.1 = a=b a%T b =H¥XBHEAX—FARKEFEL
a is equal to & pyfE % [K ]
11-4.2 # aZ*b a R"ET b
a is not equal to &
11-4.3 def o BEXaFTFoRaMoH | g
X K p W W o B
a 1s definition equal to & B
d
Ty
11-4. 4 T atb a W4 TF b Bl A £ 1 cm MY F
a corresponds to b 10 km it , 7 5 B
1cm£10 km
11-4.5 ~ a=b a 1% T b HE~BHTHESET": 2
a is approximately equal to | [} 11-6. 11
b
11-4. 6 oc acch a5 bRIEH ZEO]HHBA~
a 1s proportional to &
11-4.7 ab altb #E 2]
ratio of a to b
11-4. 8 < a<<b a/NFb
a is less than &
11-4.9 > b>a bKFa
b is greater than a
11-4.10 < a<<b a /DMFREF b RE<
a 1s less than or equal to b
11-4.11 = b=a b RFHKFT a AH=
b 1s greater than or equal to
a
11-4.12 < a<kb a iL/NF b
a is much less than &
11-4.13 > b>a bILKTF a
b is much greater than a
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mEs | &5 . B Bk RRB

11-4.14 | oo Fosgs [ RIRIRIK]
infinity

11-4.15 ~ a~b s G s | XHM o F 6 HARFEBLE,
the range of numbers Bt 5~10 FRH 5 F 10,

®E[2]

11-4. 16 13. 59 INUR YA DBZEBLT TN

decimal point BH /MBS T,

2% GB 3101 19 3.3.2

11-4.17 3, 12é 82 15 /N B:3.123 823 82+
circulator

11-4.18 % 5%~10% B & ~HIM YA E G
percent

11-4.19 | ¢ D HE5
parentheses

11-4.20 | [ ] &g

square brackets

11-4.21 | { ) s
braces
11-4.22 | <( AEs

angle brackets

11-4. 23 + EH A

positive or negative
11-4.24 | F e E

negative or positive
11-4.25 max B

maximum
11-4.26 | min B&/h

minimum
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2.5 BHEFAS
W5 w5, MH B & RHB
11-5.1 a+b aflb
a plus &
11-5. 2 a—b ad b
a minus b
11-5.3 atb a INER b
a plus or minus 4
11-5.4 aFb a W b —(atb)=—aTFb
a minus or plus &
11-5.5 ab,a * b,axXb aFEll b £/ 11-2. 32, 11-12. 6 K&
a multiplied by & 11-12.7,
RS A X OOHLTREH
BB, MBI EFS
B, B AETR HEE A X,
ZGB 3101893. 1. 3#13. 3. 3
11-5.6 a - alZMl b e a B b By 2% GB 3101 1 3.1. 3
?,a/b,ab e
a divided by &
11-5.7 2 a,ta;++a, WAl ie
a,
e Y S e
2(1. =a,ta,+ = +a,+
t =1
11-5. 8 d a;*a;* = ca, WAL A
a,
T TTa T Il
Ha' = al . az e ase & a’l . wee
1 =1
11-5.9 a’ al pRI K a ¥y p KFE
a to the power p
11-5.10 a2, qt, a 82— FH | B 11511
Va,va L
a to the power 1/2;
square root of a
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e 5 B X Skig v R bl
11-5.11 a\",ax, ainyZ—WHia i nik EHEARE VR YN, VTR
Te iR IR R BB
a to the power 1/n; FiRrliEEk
nth root of a
11-5.12 la| a B IHE ;a B W abs a
absolute value of a;
modules of a
11-5.13 sgn a a M-SR MFEH a:
signum a 1 W a>0
sgn a={0 Y a=0
—1 Ya<0
MFEE a, B8 11-9.7
11-5.14 a,{a) a WFHE R E A RIE AL SCP A
mean value of a TN EERA . Fa
BHH5 o MEILHIREN, A
{a)
11-5.15 n! n H B e n=1 R,
factorial n d
tonal nt = [[=1X2X3X - Xn
n=0 B},
n! =1
11-5. 16 . “HAABGAHER (n) . al
ol binomial coefficient 7, p pl P! (n—p)!
11-5.17 ent a,E(a) INTERET o BB KA B :ent 2.4=2
itk a ent(—2.4)=—3
the greatest integer less it Ha]

than or equal to a;

characteristic of a
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2.6 HRBFATS
H5 e, MH BEEs B E Bl

11-6. 1 f R Sf WATLR R K 2> f(2)
function f

11-6.2 f(x) @ﬁfﬁxiﬁﬁ(z,yﬂ") ﬂ_’,%?]—ﬂ«‘l x»y,"'jﬁlﬁ’?éﬁﬂ‘l

flzxsyse) HI{E R f

value of the function f at =
or at (x,y,* ) respectively

11-6. 3 f@ 1k FB—f(a XFMRREEEHTERS T

Lf( H

11-6. 4 g°f fF5gIEMRBEESHR (g Hx) =g(fx)
¥
the composite function of f
and g

11-6.5 z—>a z#TFa A zo>a BRFF z,) FIARR
z tends to a Ha

11-6. 6 ii.t.l.lzf(x) z #ETF a it f()BIHRFR lim,..f(z)=6 T LG X,

lim, . £ () limit of f(z) as x tends to f(x)—=b X 1—>q
a A R B K A ARBR AT 43 5l # R
H:
lim, .+ f ()R lim .- f ()

11-6. 7 lim EARBR
superior limit

11-6.8 lim TR
inferior limit

11-6.9 sup EHR
supremum

11-6.10 inf THR 11-6.7 & 11-6. 10 FU¥t T-[2]
infimum

11-6. 11 ~ W% T i :
is asymptotically equal to 1 1 W,

sin(r —a) x—a Hr—>a
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5 w5, NH - $'4C4E 27 FEEFRE
11-6.12 O(g(x)) f)=0gNHEXHN WMflg 5 g/f BERW,Hf
| f(x)/g(x) | EEFTXFFRN | 5 ¢ RE®
wREHHE LR
| f(x)/g(x)| is bounded
above in the limit implied
by the context
11-6.13 o( g(x)) () =o(g(xNFRETX
RS f(z)/g(a)
—-0
f(z)/g(x) — 0 1n the limit
implied by the context
11-6. 14 Az z AR IME
(finite) increment of x
11-6. 15 df HEBRRY MBI | ®©TAHDS
dzx ﬁw% El] ) df(x) ,
df/dz dertvative of the function f | dz
f of one variable df(z)/dz,f (z),Df(x) .
MEARNEE ¢ BAH R
R df/de
11-6. 16 (d_f) M B F (08 I « E mﬁmd_f % Df(a)
dz/ .- value at a of the derivative dr | .-
(df/dz),-. of the function f
fa)
11-6.17 df BEARKE W RER | ®ITHDS.
dz” nth derivative of the W op=2,30, BB ¥k
df/d=z" function f of one variable | {88 £, g4 B ERHE ¢, 0
o 2
ERE I e
11-6.18 af EXRB xy, -~ WEB S| gy Ay
ar F = W RIFT RS2 a
af /ax partial derivative of the A (@ry ) /2,3 f (22350000
af function f of several WA f f. & (%IJ_C)

variables x,y, with

respect to x

D, = %a, & % B T Fourier
Uk
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o

& Bl

11-6. 19

R S Xy K m AWK
BB 2 R KRR 1B
aRFH

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

mixed partial derivative

11-6. 20

Au,v,w)
3(1'9_')’92)

usvow M x,y.z B R AT
51X

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

to TyYs2

B

g Bl B®
¥

@
¥ R ¥®

ar ady
11-6.19 5 11-6. 20 5[ 2]

11-6. 21

df

T3k O O i
total differential of the

function f

df (z,y,) = %rj—rdx +

11-6. 22

3f

R f B GEE /IS
(infinitesimal ) variation of

the function f

11-6. 23

f f(2) dx

¥ S HARERDT

an indefinite integral of the

function f

11-6. 24

f(x) dx

‘_—; B e

f(x) dx

B fHaZEoHERS
definite integral of the

function f from a to &

11-6. 25

f(z,y) dA

»E——y

B f(=, ERE ALY
—HERS
the double integral of

function f(x,y) over set A

(2],
J\C, J.S’ JV’ §ﬁ’5um$‘?}l}ﬁ

£ C.HrHmE S, iRV UG
PH i £ 5% PAT it T 9 R 4
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convolution of f and g

8 KB B sk B RTRA
11-6. 26 3 REAR IS 5 |1 W, =f
Kronecker delta symbol * 7o MW AR
Kb HrHNEYR
11‘6 27 Eqk %gﬁ'ﬂgﬁ%ﬁ% euk:
Levi-Civita symbol 1 FgkH1,2,3 HEHERN
—1 % ijk % 1,2,3 & HF
0 FHikHN1,2,3MEESR
HeF
11-6. 28 8(z) R & A ] e
Dirac delta distribution J f(x)8(x)dz = f(0)
(function)
| 11-6. 29 () BT B BR BRI 45 M R TERR 3 () — {1 Bx>0
unit step function; o W<
Heaviside function WA H H(z)
O(e) T (8] (4 B8 067 o BK b 30
11-6. 30 fxg 5 g B (fxg)(zx) =
+oo

f f(glz — y)dy

—o0

2.7 R BAXBRBAF S

exponential function (to the

base e) of x

R SR RE. ST B X i 2B E R Bl
11-7.1 a T FIREBERB A a AT H# 11-5. 9
exponential function (to the
base a) of x
11-7.2 e H AR e e=1im( 1+i)"=2. 718 281 8-
base of natural logarithms noveo n
11-7. 3 e*,exp x x BB R (L e B ER—%E+, HAR P —F

e
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x ML 2 RIRAIXEEL

binary logarithm of x

5 e, ®ERX B s B E KRB

11-7. 4 log,x Lla HIEM = B3 LR AL BB, % A log x
logarithm to the base a of x | F’/R

11-7.5 In x In r=log.x log x ANEEH R # In z,lg =,
z B H R E Ib =&}, log.z,logox,log.x
natural logarithm of x

11-7.6 lg x lg x=log .z 29 11-7.5 W&E
x BH XT3
common (decimal)
logarithm of x

11-7. 7 Ib = lb x = log,x 2% 11-7.5 HEE

2.8 ZARECAMI R RS

cosecant of x

w5 e, RZER -9 &4t 47 B R

11-8.1 sin x x WIE%
sine of x

11-8.2 cos z R
cosine of x

11-8.3 tan x r BIEY WA H tg =
tangent of x

11-8.4 cot x xR cot x=1/tan x
cotangent of x

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

11-8.6 csc x x W48 2,0 F cosec x

csc x=1/s1n x

D ELIPHREIBERE.
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s e, FikL B EiER LR B
11-8. 7 sin™x sin z i m KT s A=1AR
sin  to the power m HoAth = /8 ol BURUBU B ek 30 A m
IR T B 3R R i 2B
11-8.8 arcsin x xr W IE y=aresin r&Sx=sin y,
arc sine of x —n/2Ly /2
S IE 5% bR B0 OE 3% iR EOE B
PR T B4 R %
11-8. 9 arccos x r R A Y=arccos r&Sxr=cos y,
arc cosine of x O y<im
B 7% R ATLREE iR
FR T B R R 3K
11-8.10 arctan x r B RIEY W] H arctg z,
arc tangent of x y—arctan x—=zr=tan y,
—n/2<y<m/2
FIEYI R ¥R E YR 3 B
PRl T i R iR %K
11-8. 11 arccot z r R &Y) y=arccot x&xr=cot y,
arc cotangent of x 0<y<m
BV R AV R E LR
PR T 89 R s 3
11-8.12 arcsec x x W IEH y=arcsec r&xr=sec y,
arc secant of = O ysim,yF#n/2
& IE %) R BB IE # iR 3 Bad
FEL T~ 4 S5z o 4t
11-8.13 arccsc r B4 1, 7] H arccosec z,

arc cosecant of x

Y=arccsc x—xr=csc y,
—n/2<y<n/2,y#0

B 1 o BT A ] BR ROTE LR
PR T i S R L

XfF 11-8. 8 F 11-8. 13 &M
AFEH sin'z,cos 'z ERE,
B o] BE BR B Gsin =),
(cos x) 148
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M 5, KExR B ERiEE 2% 1 Bon Bl
11-8. 14 sinh x z A IE9Z WA H sh x
hyperbolic sine of =
11-8.15 cosh z z B &9 R ch =
hyperbolic cosine of x
11-8.16 tanh x BN IE ) e[ th =
hyberbolic tangent of x
11-8.17 coth z r &Y coth r=1/tanh =
hyperbolic cotangent of z
11-8.18 sech x x WXL IE S sech z=1/cosh z
hyperbolic secant of =
11-8.19 csch z x BB A 5] A cosech z,
hyperbolic cosecant of x csch z=1/sinh x
11-8. 20 arsinh x x B XUl IE 3% WA A arsh «,
inverse hyperbolic sine of x y=arsinh x&zx=sinh y
X 1 5% R %R X 1F 5% i
o R g
11-8. 21 arcosh x z BRI &% W8] B arch =,
inverse hyperbolic cosine of y=arcosh r&x=cosh y,
x y=0
B2 XU B 4% 3% B B2 X B 4% 5% R
BAE LR BR T i B R B
11-8. 22 artanh x x B9 R U IE ] W ¥ H arth =,
inverse hyperbolic tangent y=artanh x&x=tanh y
of = 2 3Bl 1E 7] R $R X 1E U iR
)RR
11-8.23 arcoth x x BRI &1 y=arcoth r&x=coth vy,

inverse hyperbolic

cotangent of x

y7#0
R 4 Y o B S il A% V] o
BAE LR T 8 R R
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5 5, KEK B R B Ko
11-8. 24 arsech x o B RSB 1E 3 y=arsech z&xr=sech y,
inverse hyperbolic secant of | y=20
z J X i 1F ) R 30R W it 1E B bR
e EARRE T8 R A
11-8. 25 arcsch z x BBl 48l 7] A arcosech x,
inverse hyperbolic cosecant y=arcsch r&x=csch y,
of x y#0
2 X 7% ) R 3O XUl % B bR
¥ ERRS TR RER.
X F R M o B AN A
sinh™ z, cosh™ = & & &, H
HE[RE B iR & N (sinh 2)7Y,
(cosh )7 '%
29 HumYT
Iji5 15, Rk B &1 Ko Bl
imaginary unit GB 3102. 58y 5-44. 1 & E
11-9.2 Re 2 z B &R
real part of 2
11-9. 3 Im = z I AR z=z+iy
imaginary part of z H 2=Re 2,y=Im =
11-9. 4 |z | z WHEXE = MR 1, 7] B mod z
absolute value of z;
modulus of z
11-9.5 arg z z iRz A z=re"?
argument of z; Hfpr=|2|,p=arg =,
phase of z Bl Re z=r cos ¢,Im z=7r sin ¢
11-9. 6 z* = B9[S 1358 HETH 2 08 2-
(complex) conjugate of 2
11-9.7 sgn 2 z BB R RR B M 270 Bf,sgn 2=2/|z| =
signum z exp(i arg 2);
W z=0 f},sgn z=0
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2.10 EEHS
w5 5, RER Bk - R G
11-10.1 A mXn B A WEH A= (A,),A, REKA
A, A, matrix A of type m by n BT E sm HITE .2 BFIH. X4
P m=n B, A BRRIEIH K. EE
Ay A TN EFEER.
W AT HESRBEERRT
# B 4% 5
11-10. 2 AB HEAL5BHR (AB)u= D, A,B,
product of matrices A and B !
Xf AWFIBLHET BT
44
11-10. 3 E,I BV R FEWILE E.=8 5K
unit matrix 11-6. 26
11-10.4 A™? e AR AAT'=AT'A=E
inverse of the square matrix
A
11-10.5 A",A ARFEER (AD)u= A,
transpose matrix of A W[ A’
11-10. 6 A AW E LB (A)a= (A" = A4
complex conjugate matrix EHFRHER A
of A
11-10.7 A, AT A WJEKRFFILTBEE FE AMu=A) " =4,
Hermitian conjugate matrix E¥FERHER AT
P Of A
11-10. 8 det A T ABHTHR
A, AL determinant of the square
: : matrix A
An1"'Am.
11-10. 9 tr A T A By tr A— EA"
trace of the square matrix A '
11-10.10 Al AW Y TEROR & B X, Bl
norm of the matrix A TWE | Al = (r(A4AH))12
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2.1 BRRFS

me | o S 45 5 AR &
11_11' 1 IsrYsZ r:fer+yev+zez’ ﬁ_ﬁ)[.b%*;ﬁ el’ev 5 e, 2&&“*/%?@1'5%
dr=dr e.+dye,+dze, cartesian HELE,WE 1
coordinates
11-11. 2] p,¢2 | r=pe,(p)+ze., dr== [ A A b ene, e AN —IRHELER
dp e, (P)+p dpe,(p)+dz e, cylindrical HEE,LE 3 MAE 4,
coordinates E =00 p 5 g AR
5
11-11.3 r707¢ r:rer(09¢)9dr:dr er(6)¢)+ ﬂ?%*j:\. e,,ee‘%‘ev?gﬁﬁi_‘*;ﬁ?ﬁﬂzi
r d0 es(0,9)+r s 6 dpe,(p) | spherical HFELR,LE 3 fE 5
coordinates
H: MENTEEEWN.AIMEREFLERERE 26, HABER Y, R REFESER

A 1

x Bl 77 FESh
HFERILBIRE

B 3 Oxyz BAFLIRA

e;

€y

= BT

B2 EPEHFILEKRA

€p

Bl 4 HFHELE

€p

B 5 4 FRREYR
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2.12 REMKEFTS

vector product of a and b

W5 e, ®EK -9 &4 47 BB
11-12.1 a RBHEE e XE,HFILEVFH x,y,2 3
a vector a Ty, 2y, x5 TR BEJG —FRE L, 38
¥i,z.k0 N1 B3 BUE,FRH
T AR E R — T
FEANEREEPK, NERZE
FRXT 1,2,3 3KF0,
ENRIFI 24k o, HE R a
11-12. 2 a RE a ERKE WA al
|a| magnitude of vector a
11-12. 3 e, a AR AR e.=a/lal
unit vector in the direction a=ae,
of a
11-12. 4 e..e,,e, FEH R LA RS 18] ) B AL
ij,k rE
e, unit vectors in the
directions of the cartesian
coordinate axes
11-12.5 a.,ay,a. FEaWEFILSE a=a.e.+a,e, tae.=(a,r a,,
a, cartesian components of | a,),
vector a a.e. FHHRE.
r=ze,+ye,+ze. H 1% K
11-12. 6 ab a5 b iR EFREEBEM a*b=ab, +ab, + ab,,
scalar prPduct of @aand b a+b=ab = Za,b,(;ic 2l
11-12. 1 &)
a*a=a*=|al’=d’
kg, W A e, b
11-12.7 axb a 5bREFH AR EAFEFRILERAS. B

(aXb), = ab, — a,b,,
—f% (@ X b), = D>, Dleab
I b

Xt T e, Z M 11-6. 27
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e e, ®ikk B, B E R B
11-12. 8 \% AR H T WHRRBEMIPHEHT.
v nabla operator . a a a_ a3
V=e. a:c+e’ 3y+e' az_e' ax,
a
WA H 5~
11-12.9 Ve PHIBE A A grad ¢
grad ¢ gradient of ¢ _ 3y
Ve=e. ar,
11-12.10 V-ea a BEUE _
V ] a_——
div a divergence of a az,
11-12. 11 V Xa a B EE SEEEHRARE.
rot a curl of a /] A rot a, curl a,
curl a _da, da,
(V Xa)x‘— ay Y ’
(T X @), = 3 Se o
' 7 k “ a'rl
%F e, BH 11-6. 27
11-12.12 v? YRR E T F F &
A==+ =+ =
A Laplacian at Tyt &
FHH11-6. 14 P ERBUEBHF
54 SRR B 7
11-12.13 OJ KM DUREF F  F ,F 1
n-2+2Z4+2_ 12
Dalembertian at -t & o &
RHF c FEBEAERZPHEE
HEE, 2% GB 3102. 6 ) 6-6
11-12. 14 T ZhkET WET
tensor T of the second order
11-12.15 TII ysz) e 7Tzz g&ﬁ T g‘]ﬁf”—lﬁﬁ T=Tzzezez+szezey+"' ’

T,

cartesian components of

tensor T

T..e.e. BHNTKE
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mE B/e, ®ERX B 2k Rl

11-12. 16 ab,aXb FRE a5 b HyFFRHEGK Bl EAH 4 & (ab),=ab, 1§
-0 Bk &
dyadic product;
tensor product of two
vectors @ and b

11-12.17 T®S BAZHkBET S5 S MK MEESBE TR u=T,Su
- o2 )M B 5k B
tensor product of two
tensors T and § of the
second order

11-12.18 TS WA_HMkKBTSSHK| HNRATE
# T+ $)u= S\T,5, =Bk
inner product of two ’
tensors of second order T
and §

11-12.19 T-a “HKBET 5KEa HHR BEAEN &
inner product of a tensor of | (T« q), = ZTUaJ R
second order T and a vector J
a

11-12. 20 T:§ BA—HKBET 5 S B

BEH

scalar product of two
tensors of second order T
and §

HiRET : S= >, DTS,

11-12.1 £ 11-12. 20 . R &
MkBEGA T BNERRS
R BlmMEER o, “HKEA
T, R ab, FF, HXH
KSR RN DAL &, KE
®BEHME R0/, m
SRBEHERS
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2.13 HHREHFNS

me .= ER -9 &1 4E 27 &R
11-13.1 1 (@) (5B —28 00 MR R Y A& 2y + 2y + (@ —
cylindrical Bessel functions | )y = 0 fyi%#E
(of the first kind) ® 1) I+2t
i@ = 2, ST D
(=0
XF T, B8R 11-13.19
11-13.2 Ni(2) e 8- FTL O e N,(x) =
£ FINT [y J2$2C08 km — ] _i(2)
cylindrical Neumann Al sin
functions; WidtE Y. (x)
cylindrical Bessel functions
of the second kind
11-13.3 HV () BEUFREEH=KEN
H{? () FEIREH HV(z) =Ji(z) + iN,(z),
cylindrical Hankel HP®(zx) =],(x) — iN,(x)
functions;
cylindrical Bessel functions
of the third kind
11-13. 4 L(z) 15 1IE ¥R D1 2 /R R % 'y +zy — (& +By=0
K, (x) modified cylindrical Bessel | Byi5@
functions IL(z) =i, (ix),
Ki(z) = (/2141 (J,x) +
iN;(ix))
11-13.5 1€ (55— 16k D 2E/R R 4K 2y" + 22y’ + [2F — 1A +
spherical Bessel functions [ 1)]y =0 I =>=0) B4R
(of the first kind) 1(x) = (/220,41 2(2)
11-13. 6 n(x) RIGEKSEEE - HKHRN n,(x) = (x/22)"*Nijyp(2)
EIREREH WIRHE v, (2
spherical Neumann
functions;
spherical Bessel functions
of the second kind
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mE 75, %&ER B e &7 RoR Bl
11-13.7 hi?(z) T REH F =AM h(x) = j(x) + m(x) =
hi® (z) IR (n/22)V*HY, ,(x),
spherical Hankel functions; h®(z) = j(z) — in(x) =
spherical Bessel functions | (x/22)Y?H®,,,(z)
of the third kind B EMBR I ERERSFE N
()5 k,(x); Lk 11-13. 4
11-13. 8 P.(z) ik LA A =2y — 22y + 11 +
Legendre polynomials Dy = 0 5%
1 d&
P(z) = T E(IZ -1
deN)
11-13.9 Pr(z) FEE LR 1 — 2Dy — 22y + [IU +
assoc'iated Legendre D — : TZ Ty = 0 g
functions x
Pr(z) = (1 — 2™ %P,(x)
T
(l9m EN im < D
11-13.10 Y76, BRTE 0 B 3, BRIE R 4 L{)%(sin 0%)+ 120@ +
spherical harmonics sin sin*6 o
I+ Dy =08ER
Yrd,9) = (— 1™ X
[(21+ D - |m|)!:]1/2
4w A+ |m])!
P/™ (cos B)e™*
Us|lm| € N |m| <D
11-13.11 H,(x) JE K £ 1 = ¥ — 2xy' + 2ny = 0 W FFH%
Hermite polynomials H.(2) = (— 1) %e“z
b i
(n€e N)
11-13.12 L,(x) NERETE "+ A —2)y +ny=01

Laguerre polynomials

KR

. d
L.(x) =e e

n

(z"e™)

(n€EN)
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iR=s 5, #/iER B gD -3V G
11-13.13 L7 (x) RERIL R EMR zy'+ (m+1—x)y + (n—
associated laguerre m)y = 0 Mg
polynomials Lr(z) = dd”‘mL (@) (mm €
N jm < n)
11-13. 14 Fla,bsc;x) #B LA BB 3 21—y +[c—Gat+b+
hypergeometric functions Dzxly — aby = 0 518
Fla,bsc32) =1+ ‘ilzx +
aa+ DB+ 1) 2 4
2lec+ 1
11-13.15 Flajsc;a) & T JLAe] bR 4 2y + (c—x)y —ay=0H
confluent hypergeometric g
functions Flasciz) — 1 + %z +
aetD .,
ATICE SV
11-13.16 F(k,p) F—RIATE MRS
(incomplete) elliptic Fk,p) = J. /—"_1 %% sinl
integral of the first kind F(k) = F(k,n/2) (0 < k<
1
hE—RKTEHEARS
11-13.17 Ek,p FoR[( AL MERS 2
J— / — b2 a1nl
(incomplete) elliptic Ec,p) = _[ 1 — k¥ sin*0 df
integral of the second kind E(t) = EGRn/2) (0< b <
1
R R ME RS
11-13.18 I(k,n,9) BER[(AR2IHERS O(k,n,p) =

(incomplete) elliptic
integral of the third kind

P

dé
'([ (1 + n sin’d) V1 — &*sin’0
Mk,n,n/2) (O<<k<<1)
HEBE=RT MBS
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ms e, FZ xR B X SRk B KR pl
11-13.19 INED TnD) % P = (e >0
gamma function 0
'h+1D=n! (EN)
11-13. 20 B(z,y) BCUE) i 3K B(z,y) — Jltz_l(l — o dr
beta function 0
(z,y € R;x >0,y >0)
B(z,y) = I'@)I'(»)/T'(x + »)
11-13. 21 Ei x AR Fire | S dr (x0)
exponential integral = !
11-13. 22 erf x RE R 2 f e
erf r = e " dt.
error function VEXL
erf(oo) =]
erfc r=1—erf t ALK RS
PREL.
TGt EH, ff F 4 5 R 5
1 z 2,
P(x) = — ~de
x «/2‘1J~°°e C
_ B S
11-13. 23 {€Y) REFH BN =+ 411
Riemann zeta function 1 2 3
(x>1)
Bt hoif BA -

FirfEm & EHEMAMIELTARZRSREIFAD,
AirEm EHBNRAIRELEARZR 2B LS ERSAFTRE,

FIEEREREAFEERR.




