=SEF 7fx#%£@&fc%*§ib§ﬁ%?ﬁlﬁ

W?#Miiﬁli

ERFE RIZL KEEWN F 4 .




TE F#ﬂlﬂ&ﬁ'ﬁﬁﬁ*%l SREH

=

@uf ‘

SUFYNIETT i

RIEL fii:%ﬂu 45 B _IR

Dalian Umvcrsity of Teehnology Pr




B HBEMmS B (CIP) ¥#E

BOeEMBE B ) ERE, R, KEmEH. —
2RR. — KiE « REHTR¥HMAL, 2015.9
ISBN 978-7-5685-0114-9

I. Q% 1. OE- QK Q- . OFY
BT —REFE—#M N. ©O0411.1

o = R A 5 1E CIP B 4% 7 (2015) 58 209583 5

R T8 TR R AR
bk - K T R B 80 B MEB4R A 116023
K47:0411-84708842 f5¥L.0411-84701466 HEM.0411-84703636
E-mail:dutp@dutp. en  URL; http;//www, dutp. cn

RERECE OB ARAFENR K& T K% M RAT

& # R F :160mm X 230mm Ef7k :16. 25 F¥.316 FF
2014 4E 9 H¥E 1 IR 20154E 9 A4 2 BR
2015 4 9 A5 2 RENRI

FAEGE PR B BAER X : o BB
it REH

ISBN 978-7-5685-0114-9 . #r:36.00 0



[/

B

YIRS SR ROt KGR R T — T EE A
B RRR, BB N ERT NS REREN LR, R, EEA
SR Jo R FH B R S SR B A )12 B

HT, E B AR % T B B 7 7 (0 75 20bF g 3~ 042 .
BB B R RS S BT E 1 4 806 . {2000 4F LAk, B W 4%
Ry TRl B Yy vk PR AR A 2 B O 5 b 52 B 4 L A B E R B
FHE KRR R4 D] 80 2 LA . AT Bl 7 4 A B 2 BN P 4T i g B ok
FEMPUERRA A, RN REMES. I THIEX S FEERE
A0, T AT P07 T A2 — R E N B TR 0 P AR AR A A
SERVEAORTR T R B g5t 22 2 20 5 M S FEE B, T 000 2 T 302 7 B
8 e S o Ay ) e 0 7 5 R R R {4 B I L 2 S A B i
AR 5 B SR UK A

7% 45 4045 5 78 bR B T R R R R B = KR4 A, 64+
B, B4 B A G oK B B BRSO B AR BT R R R R R
COFF BB e R L A AR R A A EEAN R
gy 7 R O R ST A B AR R I 0 BOUR F B4R A e v G B PR 4K
B 4 WA T A R R B AL RO R T 2 B JE B RRRORN T S a8
IR R KK

R EN FR IR NS ST LA . (1) h T 5 iRE N A1
BIJG B, R RN BoR R H B LR AR 8, R HEE
T4 R4 s An i R b B B (0 LR AR BR R B (O FE S B R Bk X — B, R
G @ T =R AR R R B Yy R (s BRI B RIA T
BOEVIR AR PR R (E A RAR R PR AR R AR R R AR R)
4 B AR R T I 5 (3) ZETRAS M — BB W B Oy B R op L AR A 3 E
BRBA PR RBGE A A, BE A, BRI T TR M R .
EXHRHERREERT SN EERE TR, ik, ABES =850
A [ — B 3 P AR R SR B A R M R AT T A A4

A% 45 0] 1 K 70 55 2 e B T i v 26 % M 9 “ B B O B IR R EOM
] PR O B 2 R HA AR 6 Bk B BOE S AH

AR H 2000 4 LURAE Fy K 7 B T K 24 90 3 ADE L K8k A



BhAE PR B0 Y B IR 0 U SO BRI LA . K B TR SE M H 0k
oL A o RS L R A B A T I S R TR 2 BRI R EOH
MeAh AR R R AR ER I = F BT S S T A S0 A A
it o U 3R A 2 X A A3 BEAT T3 R LR S AR e — O ) Al 7] s R .

B 3 1 2 KO S A 5 1 D9 8 £ R A 4 HE i A A 3 0 T ik £
R S 7 T M S AP AR — SR Y 2 4k, Bl A MO IE .

H &
2014 4F 3 A TREE TR



$—=

§ 1.
§1.
§1.
§1.
§1.
§ 1.
£-H
§ 2.
§2.
§ 2.
§ 2.

F=E

§ 3.
§3.
§3.
§ 3.
§ 3.

FHNE

§ 4.
§ 4.
§ 4,
§ 4.

B =

F—R ETEN

EBEHEREH
AR R
A5 bR B T 5L
fife Bt oA A

D U1 R W N =

ETRBHIRS

2 ﬂ@ig“TmmmmNmWWWWWWWWMWmmm.
B A L T ——— p——
4 AAPBBILPLNSE sevosi virmia vanmnsrennunons xasmns sommanonwene ve

BITEBITRERF
AR RBOTIEL o veeveererneennes
BRI o sicons viasoh csansninssisramensass

AW N =

PSLAF A 42 -
BHEERNA

3 EABCRFLEIRIH] covereerereeeeens
T ———

Rﬁfgjiﬂg%ﬁ@ﬁ

o U B~ DN DD

11

- 12

-~ 16
-~ 16

18

oo 21
- 24

- 27
- 27
PERRARIIBIE v vunsennimnnssmnsonns s sSmmss GRS SAATLAFS PSSR S5
- 37

30
32

L R ———————
7 BB L voovensrwors wrsmnnssanss aimsnsnmnsn carnos s ambrns ses
ssis A0

40
41



HEMBEHE

FHE

§ 5.
§ 5.
§5.
§ 5.

FARE

§ 6.
§ 6.
§ 6.
$ 6.

£t=

§7.
§7.
7.
§7.

FENE

§8.
§8.
§8.
§8.
§8.

FNE

§9.
§09.
§9.
§9.

Ft+E

HEHZT®R

2 EEAEHE cereneenen
3 18 Bl AR B SR

i h i T

DL R e B HE S - e

= W N e

ETRLE VR TR s ) I
2R HFMENE

S TE T FRAGERTL  cveeeevnneeernneeinnt i ne e e e
e 92
L IR wonert conere v nusins wisens brenss seaness RIS w0 RS

1 WshinE -
2 BB HIR cervererieens
3 HMHRE -

SEERZE -

LA AR AR R R A 23 B AR R vk

1

2 OV AR A AR AR P 43 B R R v
3 FEARBR R P B AR Rk

4 AR PHSEERE

5

1 5538 fx 3 ) %E A 7] 2
2 A TRIAAE T 00 E A )
3 AT AR B E A )
4 JEFFIRiL A 4k B

$10,3 BEAARMIE covemnsvsmrosunsvars

1 AHEIFZEEL oo vvemmremnneee oo eee e e cee e e e s e e
sssssssne -- 58

595

66

72

77

88

96

- 100
- 100
-+ 107
- 114
766 ] -0 44 K T 5 RR A AS AEARL RIS <o eveeveenmeeenennes

BRI IFFE <o cvorss sovvevess sanuns sonnesssuvessvanans

122

e vus. 128
- 126
- 129
- 132
wwee 134

§10.1 fHELIFARHRTE o ooeevevreeeonnereseeeonvneteseen senes e snne
810,78 BEERERABIIEE ~versevmmemns vy wsnsones somiams siusss ssansgans

140
147



£+—%

§11.
§11.
§11.
§11.

g£+—

§12.
8§12
§12.
§ 12,
§12.
§12.

£+=%

§13.
§13.
§13.
§13.
§13.
§13.

F+H=E

§ 14.

§ 14,
§ 14.

R EE

= o TR IK I R K R - S STUT TR

1
2 =HEA B AR AR R B -
3 SRPFAR AR R R LR -

1

E=R BREBEN
KEEH -

ik 18 2 1 X A B A T

T Bk R
BReR B -

Y O s W DN =

RS - SRR A
IR IT R R B -

I ZE 7R PR HEAE T -

DU 2 SR 75 R i A A ) T -

K 5% Bk DL€ JR PR -
BR U1 SE/R PR B -

BEFhFHhpSsRE S -
1 BEEBHIE -

O U1 B W DN =

il B R BR - F

-« 156

+ 155
-+ 158

el | (o
A KB I B AR BB B oo

165

e 170
= 170
s swaians sweass susiesses UL

. csnsvainesmesEss sawenes see 1IRB

181

- a5 s swiens asetens iase pee 180
TR TR R MR oeevve e

192

s 196
.- 196
-+ 201

o ¥ Besmeneame s soness soe 200
m%;rﬁ‘ﬁj;mz{gla]@% }Eﬁgﬁﬁu

.- 218

208

-« 223

o P SR, . .
2 ﬁ%ﬁ?%&%ﬁ%ﬁ%@ﬁ .
3 SEFHEREET UBIEIREEL ---oocoverrerroermnnnenes

225
232

.- 243

-+ 251



¥R

AR

L



2 BECL Yy

$—=F SETHE

HERBOREFSRFHEARPRET ZHOMA, R 2 ERYHEFN
FEHF TR, AT H S 2 B — F 5 8 2480 & Az BN, 72 it
Hehih b — B R AR R B AR AR R S B AT R R S
(ErREF. HP@ETR B R - 1T EENHS, ERRFABHNENIE LR
gaep.

§1.1 B REY

1. EHHES

(1) EHHEX

— B 2 L ER

r=x+1iy (1.1-1)

Hr z=Rez, BEMLH; y=Imz, EEFMWER;i=/— 1, 2EHKH
i ,

2)E8HEBETR 74

0 S B S« RS y R
B A AR T P A — A (e y) WK = 57 1 i
B R —— X B L BT T A T AL r
1-1, Wikt R i, — 805 Tl B A AR & o
B — A 5 BRI R

B)EHM=faEBETR k ’ -

01 SR - T A A AT R (s ) 78 B T
BAARZ (r.0) , B 11

x=rcosl = '\W
8

0= arctan(% )

(1.1-2)

y=rsinf '



W2 % = 78F T AR AL AR AR R ) R s KA

z=r(cosf+isind) (1.1-3)
Hepr=|z| REBHE ;0 REBWIEA ICHE Arg =,
4) EHHEBRTA
F A RRHL 22 2o R AT DU A 205 pl s BOE N % s =, B
z=re’ (1.1-4)
ER, —MNE B A A RME— 1, B0 DR 0 s8> 2n 498806, HD
Arg z=argz+2nk (k=0,%1,+2,%£3,-) 1: 159
Hpargz€ [0,2x], N EHAH .
(S)HEEH
5B = XN e S KK
¥ =x—iy (1.1-6)
i,
2" =re ? (1. 1-7)

Bz 5 2 2 —Xf e 2 50, B AT A BIAE 45, HLOC T S X #r .
2. EHMEEZEN
SBNRE N 2 ==, +iy1 M z=x +i,’y2 NilFE)

i o) ¥ LI .
2= C(x*x) +ily, T y) (1.1=8)
e 3 AL -
z ‘Zz'=(I1Iz_y1yz)+i(l‘1yz+12y1) (1.1-9)
ok vk L)
B_ @@t 9i9) —Hmn = me) (o (1.1-10)
Zy Iz+y2

ﬁﬂ%*ﬂﬁﬁﬁﬁ%%ﬁ%/ﬁ\ﬁ,)ﬂUﬁTL‘,Hﬁﬁﬁiﬂﬁﬁﬁi&ﬁiﬁ%\lﬁ%?i‘
Feh BIFHEEHE., SWAEEINR 2o =r e B zo=re% WG

7tz Srn et (1.1-1D)
=rr;[cos(f +6;)+isin(4,+8,) ]
LN e —e
% e (1.1-12)
::_][005(81_02)+i5in(61—62)]
2
S (1.1-13)

=r"[ cos(nf) +isin(nh) ] (n HEEFD



¥ W %

Ve =ire?” (1.1-14)
=r [cos(@/n) +isin(8/n) ]  (n FyEED
FEE. A TER: (EMAARRE—8, 7T LU 2 MM A.1-5],
U 4R R #9488 A o T LA AR B iR 27/ m B R B, B
Arg vz =0/n (1.1-15)

Z%argz—i—znik [k=07i19i29"'9i(fl—1)]

AN T4 R n, Rz B n /I\Klﬁlﬂ’ﬂﬁi
Hl 1 FBH (cosf+isind)” =cos(nd) +isin(nh) ,
MR (1. 1-13),4 r=1, 1%
(€?)"=cos(nf) +isin(nd)
WHKPL AR, H e’ =cosf+isind, ¥ EMRA LK ZE 35, W AT LS 5]
(cosf+isind)" =cos(nf) +isin(nb) (1.1-16)
AR AR A
B2 WEERV/IFIE.
B T o iy Ze 0l
EAPAE, 535 A
ﬁ[cos(n/8)+isin(n/8)],
—/2 [cos(x/8) +isin(x/8) ],

§ 1.2 AR

1. ETRBHOBTE

UEAR =2ty BEVFHALEINTAEEEBNES PELEED)
A —ARENERE w SR, MR w A EER - R E R
PR X

w= f(2) z€E (L. 2=1)
S8R :=x+iy —FE, B R )t n] DL S8 i 4 ok R OR
f()=ulzx,y) tiv(z,y) (1.2-2)

AL ERER ula, y) MR oz, ) ARLER « My B Z50RE B —4
A RBUEM A TR B A P A A .



2. XEMEBE

FE 5278 BB BE T H IE IE AR A — R R B A A R I, B AR BT R B
CHE SOBFE T T 48 D) o 0T ax 28 ek 850 Ho OO J& — M s 46, T J2: 1
JE— B SRR R SR R O XL D ROR

TR FILANE KA LS

(1) 6B48: AKX =0 R C AT R /N IE SEHK € Ry 2B AR AE — A 18, D [
WA S ER TR = KRS

(2) R A = B HAREY R T 54 EMFR =0 R ERNA

(3)4M R 47 =0 B HARRI AR T i E AR 20 R s RS A

(4)IARE AT 2 WEANBEAN BARTHREENS WALRBT
AR E (AL FR =0 A ERD RS R SR R sk R

(5) X8 : K IRk 2 AR B = 78 & V1 b i BUE G
900 PR {EL 7™ A% L U, B SR O AR A0 P A 2R 1 Y A
% .

4B b P9 L 5

@B A %, B s P AR BRI AT L
F— Al ok, B4k by i 28 T s
%o B 1-2

(6)iAREER R H LR E, X D BT T W% E 1 E AH
RWEFHM, WK 1-2 g Cat 2K D B 7, 5k B s i m st &
SRR IE T 1)

(7) B g5 X4 D %31 2 7 46 0 A5 48 4 B I 388, i D= D+ C 3%
.

65 75 BB R A S R IR B0 X 380, 20 B9% X B8 | = | <R, 3R IX 3K R,
< 2| <R, Bfii TP 6 2F P X8 | 2| <R,Imz>0 %, H# R,R,
R, #0k FEHSH, AN -3,

§1.3 SAERRE S8

1. ETRBAELSEY
S AR B — R, B AR R A B AR PR A S . AR oA B i A
Mg SR M E AR« fEE I TR — M 2 B, 5 20 A AR bR K
FCOBIEF 002 W{E /(=) A
lim f ()~ f(zy) (1.3-1)



s T

Bl

y

@|z|<R (b)R,<|z| <R, (©)|z| <R, Imz>0

& 1-3
TR A R £ I = TE 50 R w s y) R vy y) R F R
(1. 2-2) ], BORE AL A8 BRI £ (=) B0 544 W0 91 485 33 A 78 bR 8 0 14 4
i [ 1, B
ﬁ{ﬁ“aﬁ,ﬁzﬁ
Y >Yo

JRBETE I 2 A 70 B 1 e R R 5 1 S o A R (L ph R
(7 BB A LR R ) (— AN R 8 Vil R fh, 5 — AN R 7E S0 B AL
PR G 2 1 S B LR AR

2. ETHHHSH

W w=f(D)REXIE D M REREL BT D Eg—1 = E, RFG—1
w52 MR, EXT D A <, AR

szlimf(z+Az)—f(z)

lim=—
a=+0 AZ  azw0 A 4

e, B Az—>0 BT TR MAR R w= f()1E = 5 RBAETE, I
H

{u(x,y)*u(ro s Vo)

v(x,y)—=>v(xo530)

df(z) __.. f(z1+A2)— f(2)
d=z _l\:r»r}a Az

X T 5 AR REUH) T80 T E AN R LA
(DF f(DFE A7, WE—EXE = RESRZ, A—ERL. B
W T S =z, BEfE2V M EESE, B RASAT T, XRE K

fCztAz)—f(z) Az
Az Ax+iAy

MIES Az—0 W77 NA XK. 1IN, Y A= W E LR TFN, I y=0,A2—
0, EXBIRIRMER 152 Az W& BHE TER B 2=0,Ay—>0, LR AR
540,

()AL LAFE A2 R B B 5 AR TE X B 5 9078 R B0 58 58 4 A

f (= (1.3-2)




¥—% STEH
[@ . PRIt T D241 S 8 R HSCRY S J8ORL 0 17 FH 2 S AR eR R E L 4

d o dw1 d'LUQ
e T
dwl de

&(wl'wz) wp o

dz
e
() BRTEL A B F A REH T HUE X5 L7 mB 3 30E CHTF LB
LR EWMERRRGZEN . MFLERE (o), BRFEFE, K Az 1
HALHETE ;X TEERY (2, ERREAEE, WER Az AfUIERF
M EEAE— &R TE. Bk, 5572 KRB0 . Xt & 22 R3] S A 7R
MERENF AR ZE .,

3. E-REEH

MREZRE f(2)=ulx,y) tivlz, EX D ) FHAFE, WH
Juza_'u
s (1.3-3)
du __dv
F)y dx

(1. 3-3) FR R PG -3 8 (Cauchy-Riemann) &4 (8k 7 #K C-R &14). T
WX A SR AT UE R .
T eRE fF()n] 5, A
/ 1 Au+iAv
| F RS e ey
M Az IEE T TEMAO T HETFEN, A Ay=0,A2—0, 4

/o o Autidv_du . dv .
i (z)—ilir})-iAl —ax—Hax (1.3-5)

%4 Az ‘?‘&quﬁ?ﬁﬁﬂﬂ"]ﬁﬁﬁ?iﬁ A Ay—>0,Ax=0,FH

Autidv__ . du_ v )
f<z)—l40 TR ek (1.3-6)

BT f(OMIBEAES Az—0 A TX, XX 3-5) AR 5K
(1. 3-6) WA A AHSE , LT L1533 C-R &4,

EFEBBIRERG.OF ,FIH z=re’ & Az= (Ar+iA0)e” , M| 2Pl b 7]
PIUERA A bR R ) C-R &R

(1.3-4)

du_ 190
dr r 39

(1.3-7)
1du_ dv

r d0 ar



L1 A

B 1 UERH R B cosz B SEER AN HE I 2 C-R &M%
fi : H PR Y cosz ME L. A

—iz

cosz :% Ce*te

:%(e’-l-e*")cosr—i %(e-"—e”)sinx

=ulz,y) +Hielz,y)

i v LAAR 3
§§=—~%uw+fympf=g§
%-—( e )cosa=—32
BP cosz f 5 &R A1 ke FB 5 2 C-R %44
§1.4 ROTeREL
1. BITRBHEX

MR EAEREL [ TEX L D b b m] 5, WIFR £ (=) it A eR B
PRI 0k AT 0 W8T — A BR B f (=) 2 5 AR T 508 L R A I 38 91X 380 1A % oS
B S TR AW CR &M, Bln, X FREE f(2) == Si3EHR
B f ) =e, AT LARIE B 1178 42 F 10 #0247 69

s 2E 10 I A 2 . i A oK B A2 SCEOR I R BT B 1 Y DX 3 AR Ak A T
TR XHLIMR - RBIER — AT MEZS —ET R, RZAA—
SEJNOL . R Ul . AR BR A f (O FERE L T S SR B A SEM A, A
TEFT 2% 18 1 42 DX S, oR B Al T 55 T 2 A R SR

2. BTEHERAMEH

FATHAES 2.3 15 UE BT L 0 2R — A~ oR BO7E B AN X0 A, U ) 8 B
FRCFAE  BIVE 0 528 A0 R TR 5 B S AR AF AR . R AR C-R & A

u_dv  du__ v
dx r')y’ dy dx

nJ LS 3|

Fu | Au__

i (1.4-1)
M

v, Fu_, (1,4-2)

dat Jy



_ #-= svay [N

HEE 4-DER(1. 4-2) R — MR A —dE R Rl 5., W— ok
ulz, y) 3 v, y) il B Z4EH 38 B0 8, WX A sk Bl Rk b A FneE 8. ]
AL 178 AP oG B0 9% SIC 5 0 e S A 2 R R R B, T L AR R — o AL i A 1R R

T SRR ATTHE— N VR A ok B B — A A BT oR A SE S (a0 D L I A
FI C-R 244 3R HH AH R (4 K2 5 (35 553D , 5 T LABA &2 53X 4 B R 8K qu,
B R ulz, y) B— DM BRI IR EBER TR BRI, X
=N ) A S R &)

du

do(xsy)=22dz+9° Yy (1.4-3)
FIAH C-R 24, WA LAt — 215 3
dv(x,y)=—a—ud1+ Mdy (1.4-4)
T, L5 3
ozsy) =J( (— 2 %% i+ 244y ) (1. 4-5)

R oz, WITEFMT =F.

(1)MZ&RaE  RAVAE, — A JC IR B & 3ok BB 0 2 hr s S o7
B, E BT ER— RS X R A # I S BAET L. T «
(EX o) 2 R 0 oR 88, B AH X4 F — i s 34 ek 85, B R (1. 4-5) P AR A0 55
BERK., X, RAOTTLUEBEMERABE, FHELESHE L. kR
BABENWO,0—>(2,0)>(x,y), XHEEAT ALK (. 4-D) G iR

(x,0) 23
. ——J 9u g x+j L N (1.4-6)
0,0 ay .0 dI

b ¢ BB _
(2)MABEMAE XTSI 2 00 U8 A 8, 7T AR (1. 4-5)
B 7 B R — A 25 L SRR RR SRR B T
()RERAE XL, TR 2B ) A2, y (o o)
BB, I, Sl 2 R, AT LU R (1. 4-5) B R

J |
v(x,y) = J ﬁdy-i—(p(l) (1.4-7)
BB E vy AEH
o =—j L T 8 (1.4-8)

WRIGERIH CR 40 B0 15 5 1 3 Samjz 5.
Bl 1 BRI u (e, y) = 2y S AT I S B i



