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2.1 JLATHEY
T e R 2 ol

11-1.1 AB,AB | [H]P4B AB H | AB |, AB /N5 4 T %

the line segment AB RN ZHLBRTNK,
REMERRZH 11-12. 1

11-1.2 / [Fi 44 Z: ) GB 3102.1 1) 1-1 } 1-1.a
plane angle ~1-1.4d

11-1.3 AB Il AB 24 AB Ny YK, o AB o5
the arc AB YK AB [ R 16 1 S

11-1. 4 n [74] J& B S BAR I L,
ratio of the circumference of a n=3. 141 592 G---
circle to its diameter

11-1.5 A ENihi7Z
triangle

11-1.6 | AT Y JE
parallelogram

11-1.7 ®
circle

11-1. 8 1L HE
is perpendicular to

11-1.9 yaa VAT éﬁﬁ TRRAT HAHSE
is parallel to

11-1. 10 w FHAL
is similar to

11-1.11 <2 Ay
is congruent to

DU RSB T 2],

2) ATSCR IR S ST AR S AT ARG L AN, R A
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¥

B A

oLt Kol

x €A

e BT Az 2ES AN
e
z belongs to 4

z is an element of the set 4

LN A RN A

11-2. 2

y &A

y NET Asy AEIEG AR
O HE S

y does not belong to A;

y is not an element of the
set A

g e

11-2. 3

£ ABEDC]
the set A contains z (as

element)

11-2. 4

AR ey
the set A does not contain y

(as element)

(AT s

11-2.5

{Z1sxayeee,z, }

WL €152 2,052, KT

%

set with elements 21,Z5,°**,

Ty

wrar{en,i € I}, XHW I
Rotabnte

11-2. 6

{1}

{z €Alp)}

flidmdl p (z) HELH A i
l#] &

set of those elements of A
for which the proposition

p (z) is true

fil:{x € R |z <5}, WA AT
JERAKEE A AR WIHE, W
A 2 |p () YRE TR, Bl
{z|e <5}

{z € Alp @) YR E L
{z€A:p@)}H{e€A;p (@)}

11-2.7

card

card(A4)

A FIEITCEMNEH ;
A D
number of elements in A;

cardinal of 4

11-2. 8

G

the empty set
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i 5 e W H Bk 2t Sl
11-2.9 sN 4Fﬁf§§ﬁﬁ;§ﬁ§ﬁfﬁ ={0’192’33'"}
the set of positive integers B 11-2.9 & 11-2. 13 £ N HF
and zero; Br O 4R, B F AR A 5 3R b+
the set of natural numbets Sl *Ek 4
P {0’19""k — 1}
11-2. 10 Y/ ?g%&% :{"'9_2’_190’1929"'}
the set of integets ZR 11-2. 9 [P 543F
11-2. 11 ,Q AR Z 11-2. 9 [ £
the set of rational numbers
11-2. 12 R SER Z 11-2. 9 [ £
the set of real numbers
11-2. 13 ,C RS Z i 11-2. 9 [P 2%
the set of complex numbers
11-2. 14 [’:l [a’b] e ) b [ X (] [asbjz{me |a<m<b}
closed interval in from a
(included) to & (included)
11-2.15 | 1. ] la,b] Hae B oG T PRI Jap]l={z € |a<<az<b)}
(’] (a ’b] ﬂéﬁgl‘ﬁﬂ
left half-open interval in
from a (excluded) to b
(included)
11-2.16 | [,[ [a,b[ HH e G TP EI b A Lab[={z € |a<<z <}
[’) [a’b) ﬂéﬁgl‘ﬁﬂ
right half-open interval in
from e (included) to &
(excluded)
11-2. 17 :|’|: ]asb[ EPEH”@JI) E/‘JEIZIHJ ]asb [:{me |a<$<b}
(a,b) open interval in from a

(excluded) to b (excluded)
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i e W H Bk 2t Sl
11-2.18 - BC 4 B & T A; B &AM B W—ET A, Hn] L
B is included in 4; HC
B is a subset of 4
11-2. 19 & B&A BHAHT A; B 2 ANK B W —x¥ET 4,4 B A
T ET A
B is properly included in A ;
B is a proper subset of 4
11-2.20 | & cdA CRUHET A CRRAN | WA
T
C is not included in A4;
C is not a subset of 4
11-2.21 | D ADB A B BUE N T4E] ABET B &G, B H
A includes B (as subset) .
ADB 5BC AR AR
11-2. 22 == A=RZB A HAEB ABWET B —JGHAAN
A includes B properly 2T B,
A 2B Y5 BSAMNE AR
11-2.23 | P Apce A Rtgr el h T4] i I
A does not include € (as ADC EHCLARE HIA
subset)
11-2. 24 U AUB A 5 B 1IH4E BT A e T B g THE
union of A and B T e 4,
AUB={z |z EAVz EB}
Z0 11-3. 2
- n e .ee S n
11-2. 25 U U, W Avyeees A, IHER Udi=4,04,U U4,

union of a collection of sets
AjyseerA,

i//hﬁ%:i%;%h Ai,eee,A, ‘Zﬁ
T AT TGI8
B Ui U 5 Ui »

Horb 1 FoRiEhnse
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s | /g DA =9 EEIAP TS 251 Sl
11-2. 26 n ANB A5 B WA ik T A XJEF B Mt
intersection of 4 and B H4E,
ANB={z |z EA Nz EB}
Z0 11-3. 1
1n-2.27 | N A4 W Aryeees Ay IAHR NAi=4,N 4,0 N 4,
=l intersection of a collection JEJE T Ay Ayyeeey A, [T
of sets Aj,+**,A4, A TCIN4E
‘Hjﬂﬂ% ﬂi‘=1, iQI 50@,
Hop 1 RoRTabrte
11-2. 28 \ A\ B A5 B2ZE;AWB iflET A AET B T
difference of A and B M4E,
A minus B A\B={z |z EA Nz &€B}
AT H A—B
11-2. 29 4B A 5 B AMESUREE ATAETTHEBINTA T
complement of subset B of | {45,
A B={z|z€A4 Nz ¢B}
WHRAT A A AR W, W
ML A,
WS 4B =A\ B
11-2. 30 () (a,b) Hr il a,b; Hasb (a,b) = (c,d) M HANMa=c
otrdered pair a,b; couple a, | M b=d
b A5 A AT 5 IR I N, AT H
(a 9b>
11-2. 31 |(yery)| (@1sa3s*sa,) | B)¥n TAH W Caysazyeeeya,)
ordered n-tuplet
11-2. 32 X AXB A 5 B HRILA iiHe€A 5 b€B 1EHIT

cartesian product of A and
B

HAH a0 4R,
AXB={(a,b)|a€EANVEB)}
AXAX e XARLHKA, H

hom Sk e R 1 IR K
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Vzed) p)

universal quantifier

5 W H Bk 2t Sl
A4 AXA PR @) E, | Ax={G,x) |z €A}
ha€A; AXA R4 ] H ida
set of paits (zs,z) of A X
A,where z €A
diagonal of the set A XA
I H AR i LBk R A
p N\gq H AT p Flg
conjunction sign
» Vg M EUAT 5 p Blg
disjunction sign
Tp WSS p W Es AEpsdkp
negation sign
P=>q W 75 ip Waqsp 2t q
implication sign WATEh g<p
A —
PSq HEMAT S p=>q Hq=p;p ST g
equivalence sign HINt He
V€A p() | &HE il p @XNTRH—-INMET A

1z NHE,
MERES AN TR
WRYIEAR,  THE Y2 p @)

dz€4 p(z)
Az€4) p@)

fAE i

existential quantifier

HEATM Tz i p@)h
I,

MEZERES AN ETFXE
WA, THiE S p @),

3 k3 H kR A A
WA A TE AT p (o) L
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b is much greater than a

2.4 FRFFS
i 5 3 H] FSPCIAD TS e Nl
11-4. 1 = a=b a 5T b =k x2Sy b
a is equal to b ORI
11-4. 2 #* aFb a NET b
a is not equal to b
_ eI\ i y \ “
eX Rof p haht,m it
a is definition equal to b s
X
vy
11-4. 4 PaN ab a YT b Bl E 1 em AHY T
a corresponds to b 10 km KM, 7] 5 R
1em£210 km
11-4.5 ~ a=b a 2155 T b 5= HTWiasE 17 =
a is approximately equal to | [i{ 11-6. 11
b
11-4.6 oc acch a 56 BUE L FELL ]t~
a is proportional to b
11-4.7 aih albod #EAL2]
ratio of a to b
11-4.8 < a<b a/NTDb
a is less than b
11-4. 9 > b>a b KT a
b is greater than a
11-4. 10 < a<{b a /DT EEET D AH=
a is less than or equal to b
11-4. 11 > b=a b KT EiEET a A=
b is greater than or equal to
a
11-4. 12 < a<b a /T b
a is much less than b
11-4.13 > b>a bix KTa
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T 57 7Rk ek B
11-4.14 | oo i IDNIE T NN
infinity
11-4.15 ~ a~b B XL e Ao AN SR
the range of numbers Bn 5~10 £~ 5 & 10,
% Al2]
11-4. 16 . 13. 59 INELR FHRUN 2 AR TR A
decimal point B INEUSE T T
Z:% GB 3101 11 3. 3. 2
11-4.17 < 3.123 82 TGN [l :3.123 823 82¢+
circulator
11-4. 18 % 5%~10% B4y % ~TIT I Y6 AN IV 25 s
percent
11-4.19 | ¢ ) [ 45 5
parentheses
11-4.20 | [ ] VELRE]
square brackets
11-4.21 | { } 1eth's
braces
11-4.22 | ¢ ) JitEiRE)
angle brackets
11-4. 23 + IE B4
positive or negative
11-4. 24 F 1By E
negative or positive
11-4.25 | max K
maximum
11-4.26 | min /N
minimum
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2.5 EBEHNS
i 555 N H FSPCIAD TS - SEY &Nl
11-5. 1 a-+b a b
a plus b
11-5.2 a—b a kb
a minus b
11-5. 3 ab a IS b
a plus or minus b
11-5. 4 aFb a JREIN b —(a+b)=—aFb
a minus or plus b
11-5.5 ab,a * b,a Xb a Fell b Z W 11-2. 32, 11-12. 6 K&
a multiplied by b 11-12.7,
B XX OO s B
IR A Ce ) A BL/NEL R AT
INF 5 £ (1) AH e L RE ] 3,
Z %GB 31011)3. 1. 3F13. 3. 3
11-5. 6 b ab— a FRLLb B a 6 BE %% GB 3101 1 3. 1.3
b a divided by b
11-5.7 Z": a1+a,+++a, LIRSS
a;
i=1 Z:;lai’ Zai’ Ziai’ Zai
Zai = a0 —|—az e —|—an e
i=1
11-5. 8 ﬁ ap ®az*® °** °a, J@,E,Haj‘?
a;
i=1 H:=lai ’ Hai ’ Hiai ’ Hai
Halzal laz o eve oa" o eve
=1
11-5.9 a? a ¥ p IKJTEa 1) p KR
a to the power p
11-5.10 al/Z’a%’ a =502 —IW )7 se WET Z % 11-5. 11
TNrE Ui
a to the power 1/2;
square root of a

10
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i 5 55 N H B 2t Sl
11-5. 11 a\an a ffn 532U 5a 1m0\ g5 g B RSB T
o a RIS I I 5 IR T 5 40 T 7 [
a to the power 1/n; g ek R IE A ok
nth root of a
11-5.12 la | a IZ4ENHE 0 R W H abs a
absolute value of a;
modules of a
11-5.13 sgn a a IFF5 R 4L W T4 a.
signum a 1 a0
sgna={0 Y a=0
—1 %a<0
TS ay B 11-9.7
11-5. 14 a,{a) a IS 1P IE 1 SR IEAE SO AN
mean value of a TN s e s k. i a
KoY e B ILHORE I, 5H
{a)
11-5. 15 n! n [P e n=>=1 i,
factorial u
actorial n ! =T [h=1X2X3X++Xn
E=1
nZO Hﬂ‘,
n! =1
11-5. 16 ") o IR A A n| n!
P T binomial coefficient n,p P p! (n—p)!
11-5.17 ent a,E (a) INTEEET o 15 KA # ;ent 2. 4=2

A~ a
the greatest integer less
than or equal to a;

characteristic of a

ent(—2.4)=—3
At e ]

11




GB 3102. 11—93

2.6 HREMTS
T 55, N H Ok & ol

11-6. 1 f PR f WAL IR A 2 —>f ()
function f

11-6. 2 f@@) BREL F AE 2 BUAE oy o) WMERLL 2y, HERK

f(x 'Y yen) E‘J{E lzlﬁf

value of the function f at z
ot at (z sy ,°**) respectively

11-6. 3 F@ I} F@)—5 ) XA R NE R T E Rt

[F@T B

11-6.4 g-°f 559 E R B A R G -HDE)=gFE@)
%
the composite function of f
and ¢

11-6.5 r—>a r%&T a H 2w>a KIRF 5z} FIH PR
z tends to a K a

11-6. 6 limf (z) z T a I £ @) IR lim, . f (z)=b W LLE 4

fimyof (@) limit of f(z) as z tends to f@)—=b HYax—>a
a A W PR B e A BR AT 43 ) 3R o
1imz—>a+f (Z )jFD Hmz—»a_f (.Z )

11-6.7 lim R
superior limit

11-6. 8 lim LE
inferior limit

11-6.9 sup YR
supremum

11-6. 10 inf T 11-6.7 % 11-6. 10 Bk T[ 2]
infimum

11-6. 11 ~ Wi 451 il 5
is asymptotically equal to 1 1

. ~ M —>a
sin(x —a) ™ z —a 4

12
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i 5 55 N H Bk 2t Sl
11-6. 12 0(g () F@)=03@ @NHH LN N flg Hg/f WAHRW R F
|f @) /g ) [{EAT CHTIRI | S5 g 2RI
WA 5t
|f(x)/g(x)| is bounded
above in the limit implied
by the context
11-6.13 o(g@)) F@) =o(g (@))FIRMEATXL
Frid IR B o £ (2) /g (&)
—0
f(2)/g (x) = 0in the limit
implied by the context
11-6. 14 Az z AR E
(finite) increment of z
11-6. 15 das PR R AL F SRR AR ] i Df,
dz E3YE , 9F @)
df/dz derivative of the function f S
f! of one variable df (z )/dx i (x) ,Df (x) °
1 (A ] ¢, T 2R
7N df /de
11-6. 16 gi @é&f E‘J%[@]ﬁlﬁa E‘J{E mﬂﬂagi gsz(a)
T/ e=a value at a of the derivative T la=a
(df /de ), of the function f
(@)
11-6. 17 a'f PARRRES Wn 2% aTH Df.
dz* nth derivative of the M n=2,3 W, WnlH £, f"K
d*f /de* function f of one variable KRB F@, WA RN ¢, ]
f(n) 2
A R
11-6.18 af ERE @y, RS X |y A @y
& S G Y x
U /% partial derivative of the o @oysee) /588 @ay s
az.f

function f of several
variables z ,y ,*** with

respect to

D, = %99; & ] T Fourier

13
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B A

Fe it Ko

PR F SEXE g K m A T
T TR0 2 SKom AR 5 VR
i 4

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

mixed partial derivative

11-6. 20

a(u X% 9w)
Nz »y »2)

usv w X 2,9,z M) REAT
LN

Jacobian ;functional
determinant of the
functions #, v, w with
respect

to z,y sz

2 PP PY
S PP PP

wu
%Y
P
%Y
W
%Y
11-

11-6.

(e

1511-6. 20 2k H [2]

11-6. 21

ds

MR AT
total differential of the
function f

df (x ,y ,+) = %dx +

aydy +

11-6. 22

of

BREL F TSN AR5y
(infinitesimal ) variation of
the function f

11-6. 23

Jf (z) dx

R A ER Y
an indefinite integral of the
function f

11-6. 24

]}<m>dz

[r@) a

A S e 20 B
definite integral of the
function f from a to b

11-6. 26

Hf(x,y)dA

A f @y S 4 B
—ERS

the double integral of
function f (z ,¥) over set A

wAlzl.

LhLL,§%%%?%E
25 O T SH BV LR
A 0 43 5 1 7 000

14
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i 5 55 N H B 2t Sl
11-6. 26 St WEN S TS 5 — 1 Mi=k
Kronecker delta symbol o yi£k
fa 5 B
11-6. 27 Eiji - R LE TS ik =
Levi-Civita symbol 1 gk o 1,2,3 FI{HHES)
—1 %5 ijk N 1,2,3 (&S
0 #ik l1,2,3 RER
HEA1
11-6. 28 5(z) Bhive & oAl ek H] H
Dirac delta distribution _jf ()8 (z)dz = £(0)
(function)
11-6. 29 e(z) R Y R PR K 5 VA 4 2 R 1 Hz>0
e(x) =
unit step function; 0 Mz <O
Heaviside function W H)
§ () FH T I [] 1 547 [ K o 2
11-6. 30 f*g f 59 MEM (Fxg)@) =
convolution of f and ¢ =
[@9@
2.7 FRECRECFINT B BT 5
i 5 FF5 Kk, XY - SE &Nl
11-7.1 a* z W B B (UL a R LA 11-5. 9
exponential function (to the
base a) of
1-7.2 e AR AL I e=1im( 1+i) "—2.718 281 8-
base of natural logarithms noo n
11-7. 3 e”,exp z IR AL (DL e N EF—3ah, LA —F
exponential function (to the | %5
base e) of =

15
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i 5 FFg Kkt Bk 2t Sl

11-7.4 log,z PLa MK = FIX 4L IR EA R I H A loga
logarithm to the base a of x | &/~

11-7.5 1n 2 In x =log.x log z ANEEFH R In2,lg =,
z [ BRI 1b z B log.x slogiz slog sz
natural logarithm of z

11-7.6 lg z lg z =logiex 0 11-7. 5 145 7F
z [ 4L
common (decimal)
logarithm of z

11-7.7 bz Ib z = log,z S 11-7. 5 [ 41

z ILL 2 SR 2

binary logarithm of z

2.8 =y R EC AU R B

i 5 FF5, Kk, XY K SEY &Nl

11-8.1 sin z z MIE5%
sine of »

11-8.2 cos z z KR
cosine of x

11-8. 3 tan z z WIEY] A tg x
tangent of z

11-8. 14 cot z z 141 cot z=1/tan z
cotangent of z

11-8.5 sec z z [F)1F %) sec x =1/cos z
secant of x

11-8.6 csc z z 4] 1B 7] ] cosec 2

cosecant of z

cscz=1/sin z

D ALV FR A 5] e 2

16
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i 5 75, KRI85 B 2t Sl
11-8. 7 sin™z sin z ) m IXJ7 wHEl2],
sin z to the powet m oM = A R B XU PR m
T R TR A
11-8. 8 arcsin z z M IE5% y =arcsin r &r =sin g,
arc sine of z —n/2<y<n/2
SIE 5% BR BUR % R AE BIA
FRETI T 119 e R A
11-8.9 arccos z z MRETE y =arccos x5z =cos ¥ »
arc cosine of z 0<y<n
AR LR BUR R R AE Eid
FRL T 1 2 eR AL
11-8.10 arctan z z W RIEY] Hr] A arctg 2,
arc tangent of r y =—arctan r &z =tan y
—n/2<y<n/2
ROAEY) R ECR BV R e Eid
FRL T 1 2 eR AL
11-8. 11 arccot z z MREY) y =arccot 22 =cot ¥ ,
arc cotangent of z 0<yg<a
RARVIRECZR R VIR EHE Eid
FRE T 1 2 eR AL
11-8.12 arcsec x z 1 IFE] y =arcsec & =sec ¥ ,
arc secant of z 0<y<<m,y+#n/2
I B PR AR IE B R E b
BRI T 11 e R B
11-8.13 arcesc z z 1 4E) 7] B arccosec z

arc cosecant of x

y =arcesc x&r =csc ¥ »
—n/2<y<<n/2,y 70

J 4% pR BUS R B IR
BT FR) BRI A

%FF 11-8. 8 2 11-8. 13 & Il
AXKH sinTlz,cosT e BRI,
Bk AT RE # % A# O (sinz )7,

(cos z) 14k

17
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il FFg s Rk SO AP RGN B VE Sl
11-8. 14 sinh z z XL F 5% WA sh z
hyperbolic sine of z
11-8. 15 cosh z z [P AR 7% WA ] ch 2
hyperbolic cosine of z
11-8. 16 tanh z z XU EY) Wal A th 2
hyperbolic tangent of x
11-8. 17 coth z z A4 coth z =1/tanh z
hyperbolic cotangent of z
11-8.18 sech z x (RN 1E ) sech 2 =1/cosh z
hyperbolic secant of z
11-8.19 csch z z [ 4 &) W, 0] A cosech z
hyperbolic cosecant of z csch x=1/sinh z
11-8. 20 arsinh z z A F 5% WA A arsh z .
invetse hyperbolic sine of z y —arsinh z &2z =sinh y
SR IE 5% bR £l X i 1E 5% R
) S R 2L
11-8. 21 arcosh z z 1 4 5% WA H arch =,
inverse hyperbolic cosine of y =arcosh z =z =cosh y,
z y=0
SR 4R 5% bR HO X I AR 5% R
BAE IR BT 1 R 2L
11-8. 22 artanh z z A EIEY] Wl H arth z
inverse hyperbolic tangent y =artanh z &2z =tanh y
of z SR E D) R E5 X IE ) R
) S R 2L
11-8. 23 arcoth z z [F W 42 4) y =arcoth r &z =coth ¢,

inverse hyperbolic

cotangent of z

y70
SR 43 57 o5 K R 43 D7) bR
HAE LR BRI 1R B b £
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i FFg s Rk SO AP RGN B VE Sl
11-8. 24 arsech z z 1 s A E &) y =arsech z &2z =sech ¢,
inverse hyperbolic secant of | y =0
. IR AU E 5 S A0
BAE IR BRI 1 R 2L
11-8. 25 arcsch z z [R5 W 42 ) b 7] ] arcosech z
inverse hyperbolic cosecant y =arcsch &z =csch g,
of z y7#0
SR 4% 1) o 5 X 4 5 R
e B R B R R AL
X B W e, AN AT
sinh™'z, cosh™z % & 5,
NHRE # 1R fi# Ok (sinh 2 )7,
(cosh z )~ '4&
2.9 HHHFS
i 55,1850 EOCEEE e Nl
11-9. 1 irj SRR 1P =—1 M TEARPHEHH =M
imaginary unit GB 3102. 51 5-44. 1 {1 %7+
11-9.2 Re z 2 T S
real part of z
11-9.3 Im z z [ R z=zx +iy
imaginary part of z Hr 2 =Re z,y=Im z
11-9. 4 | | z LR 52 1AL 7] H] mod =z
absolute value of z;
modulus of z
11-9.5 arg z z M55 A 52 KAH z=re"?
argument of z; Hrpr=|z|,p=arg z,
phase of z Bl Re z=7 cos @Im z=r sin @
11-9. 6 z" z L5 1340 Az A% 2~
(complex) conjugate of z
11-9.7 sgn z z TF AT A pR B M zF0 f,sgn z=z/|z|=
signum z exp( arg z);
Y 2=0 If,sgh z=0

19




GB 3102. 11—93

2.10 HipE
i 5,185 EOCEEE e Nl
11-10. 1 A m Xn B FE A WA A= (4,4 ZHFE A
AqeerAg, matrix A of type m by n HITCE sm AT E L HHIEL. 4
: m=n I, AR R LIE D7 M. HiRE
A A T /NS FRER IR,
] H 7§55 A F R R o
) 58 45 5
11-10. 2 AB HilE AL B (AB)u= D, A:By
product of matrices Aand B ! B
X A RFER ST B AT
Al
11-10.3 E.I B 77 BE JC R Ba = du», Z [
unit matrix 11-6. 26
11-10. 4 Al 77 B A 35 AAT'=AT'A=E
inverse of the square matrix
A
11-10.5 A", A A R (ADu=A4
transpose matrix of A WA A4’
11-10. 6 A* AT L R A Da=Ua)*=A3
complex conjugate matrix EXeghdE A
of A
11-10. 7 AL A A JE RSP A=) =A%
Hermitian conjugate matrix EHeEP s A*
of A
11-10. 8 det A J5 BE AIAT B
A Ay, determinant of the square
: : matrix A
Anl" Ann
11-10. 9 tr A Ji b Al tr A= >4,
trace of the square matrix A ‘
11-10. 10 | Al FHFE A 755 B 1R S A & o S, 1

norm of the matrix A

A Al = (er (AAD)Y
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2.11 MRS
T = Ak (GUN -V &R G AR R 3 44 FR % *
11-11.1| z,y,z | r=ze.,tye, +ze., AR LA R e.se, e AN —brifEIEAT
dr=dz e,+dy e,+dz e, cartesian AFFR, LK1
coordinates
11-11. 2| pypz | r=pe,(p+ze., dr= [ A AR B ere, 5 e A1 bRl IE A
dpe,(@+pdpe,p+dz e, cylindrical HF R, LK 3 FE 4,
coordinates 1 2=0,0 p 5 @ B R AL
i
11-11.3| 7,0,9 | r=re,(8,9) ,dr=dr ¢,(6,@ + | BRAx eser 5 ey bRk IEAL
r d8 ey(8,@ +r sin 0 dpe,(p | spherical HTFR,ILE 3 FE 5
coordinates

VE s AR T IS 1, i AP 2 T AR AR AR UL B 2) I 6 200 WA M 3 Y DL S 5 RS AT 5 i i3k

K1

3 Oxyz

X A ) s A
A TR ILAR R R

K 2

AT AR AR

K 4

A FHEAADR

Xl g 1
FETHAR LR R

r

| o

|

|

;

U |

- f

/i_ﬂ\"‘“q
LS

5 T EkAAbR
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2.12 REMKENS

i 5,185 EOCEEE e Nl
11-12.1 a REI N Ea X, HRILVAARRH 25y 52 B
3 vector a T19Z 2923 ?%ﬂ?sﬁiﬁ*ﬂ’%ﬁ’%
Frisjsksl A1 23 HUH, HRH
I T SRR s A — T
FEAS T Aw B K, MR IR % R
Frxt 1,2,3 3K,
LR Ak a, BEH a
11-12. 2 a 95% a E‘J?l‘%ﬁﬁéf}% J@,Efﬁﬁ ” a ”
|a] magnitude of vector a
11-12.3 e a J5 7] R FRLA R B e,=a/lal
unit vector in the direction a=ae,
of a
11-12. 4 e;,e,,e; TEF A LA AR 7 v 1 B
isjsk RE
e; unit vectors in the
directions of the cartesian
coordinate axes
11_12' 5 a; ’ay 2Q, %%a E@%{)Lﬁ% a—a,e, +ayey +azez:(ax 9ay’
a; cartesian components of | a,),
vector a ae; %7’7%\9550
r=—re; +yey +Zez j"jg{//fg\:
11_12' 6 a* b a 5 b E@*ﬁ%&%ﬁi&%&{ a-* b - azbz + ayby _'_ azbz 2
scalar product of a and b a*b=ab = Zaibi(%% Il
11-12. 1 (457D
ar*a=a’=|a|?’=d’
TERF RS G s i n] H (ayb)
11-12.7 axb a 5 b R ERE N E R A FHRILAAR R T, 50 &

vector product of a and b

(aXb), = a,b, — a.b,,
gﬁ (a X b)i == E Zsiﬂ,a]‘bk
k

J

X e s 21 11-6. 27
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i FFg s Rk Bk B VE Sl
11-12.8 \% N ) 5 B A WK B H T
Ay bl rator Ej J 3 3
\ nabla operato V =e, aﬁ—eg/ @—’_ezi:ei%
a
ANt P
11-12.9 Vo P IR WA M grad o
grad ¢ gradient of ¢ Vo= gx (f)
11-12.10 V*a a S A
v L ] a:a
diva divergence of a ¢
11-12. 11 V Xa a [ e % KB EROImE .
rot a curl of a ] A rot a, curl a,
curl a _aaz_%
(V Xa)x_ ay &% ’
— (Y X a); = 228 &
) 1 _ ijk ax,-
9%3:‘ 8zﬂc’ Iﬂ ]-]- 6 27
11-12. 12 \VA& Sy P
A Laplacian
Fi 11-6. 14 oAy [R5 1 177
S S IRIE I W V2
11-12. 13 ] BB IR ST =2 4+2 7_&&
Dalembertian 3”2 9y2 o &
Kfrehy EEH/BZ%EE@EP 1) 4%
W, 2% GB 3102. 6 1 6-6
11-12. 14 T “HrikE T Wi T
tensor T of the second order
11—12- 15 Tm ,Txy,"',Tzz %K TE/] Eﬁ‘%jb/\a T: xxexex+T yexey+'.'9
T, cartesian components of T..e.e, 2505k &
tensor T
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55

155, RIEX

B A

Fe it Ko

11-12.16

ab,aX¥)b

PR a 5 b FIF R EK
HH

dyadic product;

tensor product of two

vectors a and b

B B 47 5 (ab)ij=ab; )
VLIS s

11-12.17

TS

PIAS ik E T 5 S K
HH

tensor product of two
tensors T and S of the

second order

El] /E\ ﬁéj\ % (T®S)ijkz =TijSkl
(1) DY i 5K =

11-12. 18

WA sk ®E TH SN
al

inner product of two
tensors of second order T
and S

R EA 7 &
(T' S)ilc: ZTiijlc E':J:Bfl\glﬁi

11-12.19

TRk E T SR E a BT
innetr product of a tensor of
second order T and a vector

a

2
>
i

(T*a), = ETijaj 1)K 18

J

11-12. 20

A Tk T 5 S [#hs
HN

scalar product of two
tensors of second order T
and S

HERRE T S= ) D078,
L]

11-12. 1 % 11-12. 20 ¥, & =
Mk B BN S
T, Bk EH ai, Bk EH
Ty IR ab; 2555, (HIX HL
FR A2 ok B A oy B, TR
2 A AT K 53 &, Wi AR

BN SN AN =N
NEVGRG T ESE
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213 HEREHIES
i 5,185 FSPCIAD TS - SEY &Nl
11-13.1 @) (55— I DU ZE /R R 4 BIJ5 72 %" + 2y’ + (@® —
cylindrical Bessel functions | {2)y = 0 [}
(of the first kind) v (— D@ /2)1+%
I = ; I+ + D
(=0
KF I, 11-13. 19
11-13.2 N (z) FE VR A 2 08 85 35 2Rk L N, (z) =
FEIR AL lim Ji(@)cos kn — J_;(x)
cylindrical Neumann bl sin kx
functions ; [CAGY(ER 1CD)
cylindrical Bessel functions
of the second kind
11-13.3 H® (z) FEDOTF 7K e 8 28 = 28 4% L
H® () FEIR R HP (@) =J,(z) +iN,(2),
cylindrical Hankel H® () =J,(x) — iN,(z)
functions ;
cylindrical Bessel functions
of the third kind
11-13. 4 L(z) & IE I FE DUZE IR B 5 gy’ oy — @*+ 1)y =0
K;(z) modified cylindrical Bessel FR) A fi
functions L) =i",Gz),
K@) = (@/2)i"J,Gz) +
iN; Gz )
11-13.5 (@) (58— 1Bk D28 /R bR 4 z’y" + 22y’ + [ — 1A +
spherical Bessel functions | 1)y =0 (I =0) {45
(of the first kind) i) = (/22 )23, 415(x)
11-13.6 n(x) BRO AR = e B 58 2R Bk L n,(z) = (a/28)*Nyy12(2)
FEIR R AdfE yi ()
spherical Neumann
functions ;
spherical Bessel functions
of the second kind
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i 5 (RERE . Sr =9 EEIAP TS # Sl
11-13.7 hi (x) BRI IR bR £ 35 = R BR DL hiP@) = j@) + in(e) =
h{® (z) FEIR PR EL (n/2z)*HPp (@),
spherical Hankel functions; h®P @) = j) — inz) =
spherical Bessel functions | (5/2x)'?2H®; (@)
of the third kind 16 TF (O BR U122 2K 56 5020 BB Ky
@)Y k) Lb# 11-13. 4
11-13.8 P.(z) ERIR G EATE (A —a»y" — 2zy" + 10 +
Legendre polynomials Dy = 0 )5
1 4
Pi@) = g7y gi@? — 1
atge D
11-13.9 P (z) PR AR AT A A —2Dy”— 2zy’ + L +
associated Legendre b — 1 Tz zjy -
functions z
dm
PP(z) = (1 —a)"* [ Pi(a)
{m € 3 <l)
B m T R B B
11-13.10 Y7 (6,9 SR THT U R0 B K, R R AL %%(Sm%) n 120% n
spherical harmonics sin sin
LA+ Dy = 0 [
Y@, = (— 1" X
|:(2l +1) ¢ — |m|)!]”Z %
4 A+ [m]))
P/™l (cos 0)e™®
Gm| € 5|m| <D
11-13.11 H,(z) BV S'HEATE y" — 2zy' + 2ny = 0 HRFF
Hermite polynomials H,(z) = (— 1) d(i:" o
e )
11-13.12 L.(z) I 5 /R 2 T 2 zy"+ A —2)y" +ny =0

Laguerre polynomials

T
L,(z) =¢€°

ne€e )

dﬂ
dx"

(z"e™)
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i 75, KRI85 SO AP RGN B VE Sl
11-13.13 L*(z) TP 5 R 2 1A zy"+ @ +1—2z)y' + (@ —
associated laguerre m)y = 0 [R5
polynomials LiG) = LG G €
sm < n)
11-13. 14 F(a,bsc;z) TP IROITE a(1—a)y"+[c—(@+b+
hypergeometric functions oz Jy' — aby = 0 [F45 iR
Fla,bsc3z) =1 —I—%x +
a(a +DbG+D 4.
2'c(c+ 1D
11-13.156 F(ajcsz) B i JL AT eR AL zy"+ (c—a)y' —ay =0H]
confluent hypergeometric R
functions F(ase;z) =1+ %m +
‘M 2
A CES
11-13. 16 F(k,®) —ROARSEA TN ABLY
(incomplete) elliptic F,p = m
integral of the first kind F(k) = F(k,n/2) (0<hk <
D)
N — R
11-13.17 E(k,®) RO A NI 4 ’
(1ncomplete) elliptic E,p = J V1 —#?sin’ df
integral of the second kind EG) =EG,1/2) 0<k<
D
N RS NE R R Ay
11-13.18 Ik 47, ) = RO 4 NI FA 5 (k yn ) =

(mcomplete) elliptic
integral of the third kind

do
(1 + n sin%0) N1 — k2 sin?0
k,n,n/2) (O0<<k<<1)
5 AR MR AN 43
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i 75, KRI85 Bk 2t Sl
11-13.19 () INCQUIEEDYSF r@) = ftx_le_tdt z > 0)
gamma function
F'e+1D)=n! @& )
11-13. 20 B(zsy) BOUEE) e 2K B(z,y) = ﬁﬂ—l(l — oyl
beta function
(-W’ye 3z >09y>0)
B(z,y) =I'@)r@)/TI'G@ +y)
exponential integral ¢
11-13. 22 etf z R PR AL 2 ﬁ 2
erf x = e dt,
error function N T
erf(oco) =1
etfc z =1—erf z ML H IR E
PRIEL
TEGE V2, A 20 A R A
1 £ —i2/2
(0] = d¢
(z) o e
11-13.23 ¢(z) 2R G (PEES) BR B 1,1
t@) =7, + o + o T
Riemann zeta function 1 2 3
(x>1)
M3 Ani5 AR

KR e 4 AN AT AR HEAL SR 2 By e 4R HOF I A

AShr e 4 RN A B B R B R B & R it

N OS] Y VN SR

B,




