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§1.1 BHEEFm

1. 8%

AR A B RSB — R B R — LA B P AR 2
FELHVEEAH R, Bltn: o = 3. R, A — L5 BB E A M, Bl
a? = —1. Kk, AL ERSIHRY K, HEEFRR T LR TG M. X5
REMANEHR. APHHABHECH Q FHECH R.

EX 1.1.1 # a,b e R, MEFLEX (a,b) WEE; WANEE (a,b) A
(c,d) HHEXHMN B a=c Hb=d.

BHeLA C. BHHINEIZHE E XA

(a,b) + (¢,d) = (a+ ¢, b+ d).

SR FIEIEH € LR
(a,b)(c,d) = (ac — bd, bc + ad).

S ks E AR s 0 i e SO IERSRVE S IE 5, i
(a,b) — (¢,d) = (@ —¢,b—d).

- (HE) e
BHRAE, C L B AL ik 5w ST A A5, BI C Lk
MFETE LG G B Tk xd ik 2 2B (0,0) A (1,0) 472
IEMBFER R ICMBLLTT; C SN TR INESTT, BN ERE LT
Eit C B —AME, FR4 8 8.

B a — (a,0) X TEEUE R B C 7

{(a,0) € Cla € R}

B—AER. FT Lo R BE C BT BEH (a,0) iEH a. ¥ i=(0,1),
M beR K,
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ib = (0,1)(b,0) = (0, ).
M
(a,b) = (a,0) + (0,b) = a +ib.

i, UEBNA TR FEHNRREH, TH 2 =a+ib KFRREH.

EEE °=-1, il 22 +1 =07 C FHR.

EX 1.1.2 HEH 2=a+bi(a,beR), K a 1 b B HK 2 KILERFE
&8, Hidh a=Rez, b=Imz.

#a=Rez=0, WHREH » HEEH. FH b=Imz=0, W] 2 2L

B 2 =20 JHANY Rez; =Rezy H Imz; = Imz,. RIEFREHTE
H#RAT LA D —XF SEBUOT R,

MNEH z=a+ib, z BEEXA |2| = Va2 + b2, Z = a—ib TR A 2 HIEEEE.

TR R B S LR — LB A R, BRI SRAE B AR

WData==1+%, 21—-2=%Z—2.
2) 7w =77, (—)——4@¢m
22
V4
® lozal = [mlleal, |2] =
2 +Z 22—z
(4) Rez 5 Imz 5

(5) Z = z,|2| = [2],2Z = |2|%.
2122 2122

(6) 2 =22 (2 #0).

Zo  2ZZ3 |z

2. SRR SRLIRRTR

FHEAMRREL T B LETA oy—FH L A2 B ——Xt N, 76
Bl 1.1, BT (—2,3) XN A P, B1E o # L 3 NS ¢ #iZEid 2 4
BRI AL, BT CASHER R E a + bi, #AT AR D] zy—FH ERIME——A A,
ERAIRE (a,b); RZ, X 2y—FH LER— A (a,b), —HEEH o+ bi.
Btk zy—F T AT AR/ E $is C.

cy—FHEHEHAREREHNRIEE PR -—FHE. BT o fh LK st
LR, W WAR A SR, y B BRI SO NE AR R, Wy SRR .

SREFELEH - MHRAN 2, B z=a+ib 5REFHE LA (a,b) AN
X 5.

PRSP AR A 2, #ALUERFE AR 2 BE—ANURERANES, 2
M S LR, R ABMEY » EN AR, MRIAE 2 MEHEKE
AT kg, M EEFBRBR TRFEAZE. Bl 1+i REM R EMLLA
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241 A, BLR 3+ 21 AR RKRER AR, WE 1.2, B 2z REKFE
MR A |2).

y
. i
P(-2,3) 7
o ®2+2i -
L i 3+2i
1 1 1 1 1 1 1 1 . /
[0 x | 1+ 2+i
1 1 1 1
[0 x

K 1.1 A 1.2

W ooy M ovy DARER 20 M 2 BB R, AT IR TEE NS 2] m &
FIA v= v + v.(JLE 1.3). 3 21 = 21 +iy1, 20 = To + iyo, WE 1.3 FHE v
M AR A (21 + 22,01 + ¥2), BN R v X T AL 21 + 2. BRCE HOMIZEAN
ST B 1) B A R — B

ZAR—UNKESRNT RS FILZ . HFREXAEREHEIE 1.3
L O,21 Ml 21 + 20 AMEKZ/AT, EE=ZAAEL: SEEHNEH 4
M oz #A

|21 + 22| < |21] + | 22]-
AT — BB B A A RS
| 22| — |21] < |22 — 2]
RV LA 2 = + iy A LLRRAAT (r,0) B, B
z=rcosh, y=rsin,

Hbr 2 2 B, r = |2|. 0 RARFE 2 FWUH, &M IE SRS 37 1
B (LA 1.4). K0 BAE - MiEfA. BR, E/H 0 AW/, H Arg z &
AR z HIEEM, W Arg 2 B— N 2ERE. R 6, ZEM Arg 2z —ME,
M| Arg 2z = 6y + 2kn (k AEREL) SHT - MATEMA. BlW, E8/H Arg i
A E R

Argi= g+2kn (k= 0,£1,42,---).

EEKER 2n BT AHUEREA Arg 2 B—MEHRH —AME,
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vitv,

z=x+1y

1
1
:
1
EY
i
1
1

K 1.3 K 1.4

XHERIXEA Arg z BI— D23, X8 (—n,7] A Arg z KIED3, KX E
(—m,n] W Arg z HKMEFR N Arg 2 WEE, idA argz. argz LR AE
S BA 2n IBKER, BX PR HLEMR A SLEIZ. Arg z WER ML ELE
FEFH 2n FIBKER. AL S Arg,z R/~ Arg z B— 03X, BUETRE (1,7 + 21]
. FHit Arg_, 2 BlFEAE arg 2.

FT LEHEMARE, z =z + iy BFIRALFRRRA

z=1z+iy =r(cosf +isinh),

Hepr 2 2 BB r=1z|. 0 € Arg=.

Bl 1.1.1 3k Arg(1 + V/3i).

\/_

R r=|1+\/§i|=2,7ﬁ§i—'ﬁcos0=%%ﬂsin&z%ﬁﬁ‘?0= ES]li

z

3’

Arg(1++/3i) = g +2km, k=0,%1,+2,---. 455, arg(1 + V/3i) = g O
#

z1 =r1(cosf, +isinby), 29 = To(cos By + isinBy),
Iy
z129 = r172[(cos 64 cos By — sin By sin 62) + i(sin 6; cos 62 + cos b sin 6;)],
BTl
2129 = r17a[cos(f; + 02) + isin(6; + 6)].
NS

Arg z129 = Arg z; + Arg 2.
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HAR B O ) LT R B 2020 MR TEE 21, 20 MR ZH; HER
AETREY 21,2 WiEMAZA (LA 1.5).

2123 y

%

6,+6,

K 1.5
B TFRiEEERFFEHNYIESE, SLEIE

o T—l[cos(01 —605) +isin(6; — 65)].
22 T2
50
21 = 2
Arg(z—z) = Arg z; — Arg 2z,

BERER U R B3 i—; FIRETEE 21,20 M2 H; HEEMASFT
B 2,20 WIRAIZE.

BI112 Hib T MBI,

R BT 1+ M V3 —i KRB RER S 5R
4= ﬁ(cosf +isinf)

4 4
F
- - .. —=
\/5—1—2(008 5 +1isin 6)'
F 18 3 /s
1+1i 2 50 . . bm
3 ?(cosﬁ+lsm-l—2).[l
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3. 32 (Riemann) kA5 ZEFE

T4 ERTE 8 RN R T .

X B = ERK G AF[A] R® B BKTH, BRTE T2 A

i+ i+ =1

BRTE B o ARE P L 1.6. AEAREFH E— R 2, EEREIEHK N =
(0,0,1) FlA 2z MELUWA TERE L—8 Z, R Z 2 2 MERRE5E. i
FRIEF AR AR FHE (8 z—F 1), WA BRTERR A 2R 8 BRI

TEERIBUYF, AR |2) = 1(fE :—FH_L) REFEAZE (B 2 = Z), Ak
. LR AN S (D |2 > 1) MR, BARANE A (BT |2] < 1)
MBS AE R ER. 4 Rl 2 — T A R ) B R 2R 8 BRI 1 Fa AR,

N

k\
\\ Z
......... N
- 15) N,
Vi
//

K 1.6

5 WERRR S 6 BA G R 2R R IMA kB (PAT TR1E) & —Fl
EUUR AL E R, JeREESEENALZ Y2 RT 1 MR A R#RE,
F A B B R (R VA 2k 2 2/ T 1 B A8, BRI B AR & i b dOfe
B R . —F i b R A M E L B BT LR L. BRI
SRR IX S 2k [a) e FaANAE, ldn: Pl b, BAE A ORI E B SR s
HELHAREM: R2HME L, S4B 52%BAHTREA.

] 1.1.3 FHFRERM LK Z = (21,72,23) 7 2—FH ELHREL 2 =
z + iy. UE#H

$_2Rez x_ZImz z_|z|2—l

P o R P L P e
iE ddE N = (0,0,1) FS (z,y,0) WELSETTRER

zi =tx; B=1y, Tz=1=t, —o0 <t <oo.

Mt

1 =22 422422 =122 +1%° + (1 - t)?
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By

1=t} 4+ 92 +1)+1 -2t
i, BERFEIRE. B2, t =0 XN SIRMEHALE. %

2 2

P

HRASHITRERRE 1.
ML, &R (21, 22, z3) RBEEIRM b — X, BB T 525 MH

VL& z + iy AR R

. Iy _ Ty
x—l—x;;’ y_].—IL';;
Bl 1.1.4 EB] Vi LR B E LR EKE FEBRR B TN N TR 23R

7k 15 .
iE fE —Fiil LEE KB ARELN RN

A(z*+y*)+Cz+Dy+ E =0.
Kl 1.1.3 AN LR, 73]
AG25) + (25) 1 o g B

b ATk

A(x? + 22) + Cz1(1 — x3) + Dxo(1 — x3) + E(1 — 23)2 = 0.
BT 23 + 23 + 23 = 1(z3 # 1), M EHRTEATHA

A(l —22) 4+ Cxy(1 — 23) + Dzo(1 — 23) + E(1 — 23)% = 0.
R (1 —z3), B3

A(1+ z3) + Czy + Dzy + E(1 — z3) = 0,

1
Czy+Dzy+(A—E)zzs+ A+ E=0.

ERR=SF R HFE SRR, XA T —FHE k5 E 2 sk 5 A ERRR
IR N T BT RR SRS FEAERE KA, BIERA.O

TSR R R RS, AR ERE L EANREFHR T EHER
[ A i 85

BRI N AREFH EE— SRR B, # 1.1.3 a4
BT A s = 1. HATDAG HXAMER AR B EBEER K88 (B e
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FEAAEEZE) KRB BRI, 24 (2] — +oo B, BB TAEK. Kt N 7]
DB z—FHE LR —MEA T T REBRIBE, WX NEEBN oo, KA
TFH K. ¥ Coo = CUo AY R FH.

S _E P R B BE R A AT BRI BOY AN BE S A AR KA R, R 5t
) (B R B R BE B AN EAR), TSP A2 0 A (P s 2 [A] R B 2 AT LAk 2
FEREX). THMARXSGH TENZEKHEAR.

Bl 1.1.5 W 2 M w BEFEEFHA, X ARBREEE Z W KRR
(TE=4=FETF) A

. 2|z — w| 2dist(z, w)
GO = TR it ol VIt P+ ol

B’ (21, 22,23) B (61,5, 83) FHR Z F W IARR, d = dist(Z, W),

) s . X
d? = (1 — 71)% + (z2 — 2)° + (23 — £3)°.
BT a2 +2i+ad=18"+5"+5° =1, I\

d2 = 2[1 et ((El.'L"\l + 152(1?2 + .’153.’1/)\3)]

76 1.1.3 FH 2 =z + iy Ml w=u+iv 53

1 — (147 + x223 + 2373)
—1_ dzu B dyv P =1fwf -1
(2P +1)(wP+1) (2P +D(lwl+1)  [2*+1|w]*+1
2|2 4 2w]? — dzu — 4yv
(2> + 1) (Jw]* + 1)
_2(z® 4 %) +2(u? 4 v?) — dau — dyv
a (22 + D (jwl* + 1)

_ @+ (y—v)?* _ dist(z, w)?
(Iz22 + 1) (lw2 +1) "~ (|22 + 1)(Jw]* +1)’
R 1RHE. O

ATUEY RE P LE XHEARER: R 2,weCh, EX 2 5w
FE d(z,w) WEMNERTD ELWBRE 25 W £ R FRER. Bk, mE
z,w € C,
2|z — w|

W) = PVl

(1.1)

mE z€C,
2

1+ |z|2'

d(z,00) =

(1.2)
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g 3 11
CAEAXEANRE 2, Re (i2) = —Im 2.
BRI 2%+ 527 = 2 + 3 HRABANLEAGE.
LWz ZEHH Rez > 0, iEH Re(%) > 0.

N =

w

[N

. W21,z BRRER, H o214+ 20 Bl 2120 ﬁ%ﬁ%ﬁ, UEBH 21, 20 AR
. W on RIEREE, IFAE B EAR

(21 4+ 22)" =27 + (1)z{‘ 122+--'+(k)zl K25 40425,

ot

) n n!

6. WEUAL 5 +1%2 1 -1 1Y% =,
7. UEMIR 3 +1,6 Fl 4+ 41 REA=AERTAL
8. TER VI _EHR FHI AR R E S m A,
(1) Imz = —2;

(2) |z—141i] =3;

(3) |z =1 = [z —if;

(4) |z| =Rez+2;

5) lz=1|+|z+1]=T;

(6) Rez > 4.

9. UEBH: WR |2| = Re 2, W z B— N EfsLH.
10. iEBA: R (2)2 = 22, M 2 REFHaRalig .

11. iEB: MR 2| =1(z#1), W Re(liz) = %

12. & a1,az, - ,an BEFEH, 20 REZWMAFE
2P ta1z" P a2 i+ - +an=0

I—MR. R Zo R XTI,
13. EB R 2z RTFHEZ ax + by = c(a, b, c HRLE) KIXFHAL
2ic+ (b — ai)z
b+ ai
14. KT 8RR f AR AL BRI 5

(1) =3+ 3i;(2) —mi;(3) —2v/3 — 2i5(4) (1 —i)(—vB +1);(5) (V3 —1i)?; (6) ‘;if‘
15. AJUTAZEAERAFFRE 20 M 22 WAL |21 + 22| = |21] + |22 BIFRERMAREA]

HAMFREA.
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16. FIFREFRMR (1+1)(5 —1)*, L[EHH — = 4arctan% —

239°
17. iEHME 21 5 22 %Zﬁfmﬁg%ﬁt% Im(Z122) =0.
18. W] 21,22 Ml zz REAHRKIA, ¢ REA Arg =t EI‘J A'ﬁ‘ﬁmﬁ UER

|za — z2|® = |23 — 21]* + |22 — z1|? —2|23—21||zz—z1|cos¢.

19. W5 R F L S AR 2 Bk LA,

(1)is (2) 6 8is (3) —5 + 20

20. (1) IEBI Rz 0 % FERR B AR b RUBRARAERE 0 7R 18T 1] b AOXH AR A

(2) ¥ iz A —é R BIRTH L OB 5 T EL AR

21. $#iA NEE I LR AEERERE ENEY.
(1) A%Fif {2z : Rez > 0};

(2) FFA#E {z:|2| < 1/2};

(3) ¥ {z:1 < |2| < 2}

(4) R {z:|2| >3}

(5) HE y = =(8¥E 00).

§1.2 E YV LR RESEARRE

1. EFEEMRE

5370 o M0 3 B s AR SR F T I ER AT IX 3, AR5 45 I 2 SR B P AR
REX.

EX 121 & r ZRESH. HEAFERX

|z — 20| <7

HIBTAE SRR A TFRBE L 20 Ky, BLr HERH4ARE. % G RE Pl L—
/n\ &, 20 € G. HBFAELL 20 WP LH—MIEREEE G A, WK 2 £ G K
Wﬂﬁu, A

2 +i] < =
A 1 =
2

IR LA —i b D4R, Jkm % AR, 2| < 1 Bk SR TP 4.
¥ G HAELTE Rez >0, T 1.7 # 20 BES G HHA



