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COXETIX. | BEEEMNERT,

BERBOMmAY

M 1. (EEBOBOERDHER) G ONTERZB w=u+iv (u,v € R) WML T, HEX 2w =113,
z=x+iy (r,y eR) B X

(1) zu—yv=1 zv+yu=0

EWVS z, y IOWTOHEN 1 XGEREFETH S, Z0Ez 1 XGEK (f) Z2#E T,

RIRE 2. 21 =1 -4, 0 =2+3 WXL T, UTFDHDERD X,
21 + 22, 21 — 22, 2122, ﬁ-
Z2

PEE 3. (1)i" (neZ) #RDE. (2 1+0)2 R X,
P9EE 4. LUz ke ko 7271 n BEHABE T 5,

5 244 \2
1+ 2i)3 14+ + (1 —14)"
(I+20)% =5 (3—2@) o (4T (1)

BIRE 5. 2=z +iy (z & y 3FER) 3=, LFTORDIFEER, Bz KD X,

, 1 z—1 1
Z b 77 77 o
z z4+1 22

PIRE 6. S (FATORFEOMABDEITONT) D LD T ¥ AR,
. 3 . 6
<_1 j;“/g> —1 and (il + Zﬁ) — 1.

2

T5R
FIRE 7. UTFOBODFERERD &,
1) -1 @i )i @1i+i (5) 1‘;V§

RIRE 8. o, B 2FERL T2 &, 2=a+if iz T 2 ZRD X,

BIRE 9. (1) 24 = -1 2. (2) 2t =i 2T, (3) 2* = —i BRI,
CEARDOFIRE LTAFRZ KD TA LS, tWHHE, )

FBIE 10. o, 3,7, 0 ER & T 5L =, RD 2 XFEXEMIT,
P24 (a+if)z+y+i6=0



REB, BERB, HIERNK

I8 11. DI ofuzoWT, EEB, B8, ’%’Ei%ﬁl%*&)i
(1) 142 (2)-3—4i (3)5 (4)—6i (5)0

IR 12, EEOEHRE 2 LT, XA o Z & 2Rt
Rez = z—;—?) Imz= S

21

IR 13. [ERDERL 21, 20 IR LT, RADED LD Z & 2R (REDFNTIE, #0275 5),

2 F2=Z1+7%, 21— =2 —2, ZiZ =222, Z21/% =Z1/%.

PIEE 14. WETHNOEEOESIE. a € C\ {0}, v € R ZHWTRRTEES & L &t
az+az+v=0.

R9%E 15. MELHHNOTEOMIE, ceC &, B< | 27T Be R ZHAVTARTEYE 2 2 L &R,
Z2zZ—cz—c¢cz+p=0.

F95E 16. f(2) #EEMSER, ccC I oL %,
fle) = f(@)
BRD DT L Bmt, (ZABE ¢ B f(z) DRTHIUL. ¢ b f(z) DRTH 3, )

FIRE 17. f(2) ZRBREESEN, m 2ERBE T2, EK c D f(2) DB x5 m BIRTHIUR ¢ D f(2)
DB EHEY mERTHSZ L ERY,

FIRE 18. Ff a, b, c, d 1L T, 24 +ad + 022 +c2+d=0D 2 =141, 2+ 3i IO T 5, a, b,
¢, d ZRD X,

IR 19. 2 & y ZFEBETHLE 2=0+iy & 2=2—iy ITXNL T, DEZFREL. T odH

WICEBERETH 2 2 2L D X,

2241

HEXIiE

RIRE 20. U FouconWT, #ixHEaEZ kKD X,

0 (2142 ()-3-4 (5 (5)—6i (6)-2@E+D+a)(1+s) (1) CTIC1E0)

(-1-9)@B—1) °

FISE 21. (EEOMIH 2 IS LT, 2] = 2] B D 7o = & R k.

PIEE 22. [EREOWER 21, 2 I LT, |2129| = |21 |22] BSRD 70 = ¥ R FHE X,
RIRE 23. (TIOME 21, 20 WU T |21 + 2] < o] + |22] DIRD 20 T L RFEWE k.
FISE 24. KOOSR % T (Lagrange DEHROWEEY).
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BRE 1. (ZhERELRRVWHEL RS, )
r -y uy (1
Yy oz v] \o
u_x—y_ll_l T Yy 1_3:2+y2.
v)] \y =z 0] a22+y2\—y z)\0) —Y '

x2 + 92

THEHNH

FRE 2. (WHED Lv, DUNOFEIX Mathematica THEF A, )

atz=1—0)+(2+3)=1+2)+i(—1+3)=3+2i,

m—z=(1—0)—(2+43)=(1-2)+i(-1—-3) = —1—4i,

nze=(1-)(2+3)=1-241-3i—i-2—i-3i=2+3i -2 +3=>5+1,
1—i  (1—d)(2-3) 1-241-(=3i)—i-2+i-3i 1 5.

= = = = ——im
a2 = s T B =) 22 y 32 13 13

BRE 3. (L RERMELES, )
1) it=ii?=-1,3=—i,i'=1 &0, nIZOWTHEM4L 2RI 2, Zars

(2) (14+0)2 = 1242i+i2 =20 THEH S, (1+0)20 = ((14+4)2)"" = (2i)10 = 21010 = 1024 (~1) = —1024.
|

RE 4. (BEZTICEHET 2 DIIRMAZLR, UT S Mathematica THEF A, )

(1+2)3=13+3-1%-(20) +3-1-(20)* +(20)° =14+ 6i — 12 — 8 = —11 — 24,
5  5(-3-4i)  -15-20i —15—20i —3—4i

—3+4i (=3+4i)(-3—4i) (=3)2+42 25 5 '

2+i\> [ Q+)B+2i)\> [(2-3+2-2i+i-3+22\°  [4+7i\°
3-2i)  \(3-2)(3+2i)/) 32 422 o\ 13

C164+2-4-7i+49i*  —33+56i

169 169
14" +(1-)"BEILLS, —HEINLDTEZF T, ZOM413 Ahlfors DT F R M2 6FoTE
725D TT, MEREZHHAL TRV ZATHEINTW2DOTHEEINE LT3R, MEREH->TH
AU, 140 =24 1 — i =2 /4 DT (ﬂn . QCOS% = on/2+1 cos%r EISCBEZALNE T,
n=12-- ZFHELT (2,0,-4,-8,-8,0,16,32,32,0, —64, —128, —128, - - - ), FHAME (L 2 o
YRR 2512 - T, FAT 22 THI->TA S L) IR0 DIIMHERMED B 220, BHIH4F & T%
Wwe,

1+1 1—1 — —
1+i=+v2- \%ZZ\/i(COSZ—HsinZ), 1—i=+2- \/;:\/§<COS47T+isin47T>

ELRR. N BT TINDRAZMS D07z, #BETIIERIEREALZME->TE - €7 7VORRZE N
Y. BROBILNITS R« 7 7LORNIEE 5> DT (FHARL).

i} —nm +i - —nm
COS 4 7 S11 4

(1+i)" =23 (Cos%+isin%), (1+i)" =2

OE
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(14i)"+ (1 —i)" =227 cos %

CAREZATL O ? FERNCHMERZE>TWE3HDITTTH, m

BE 5. (ZHOVIFTHIIEBA LKL XISICLTEBEL WV, LIRS Mathematica THMEF A, il 21X (1)
Tl ComplexExpand[(x+I y)~4] T2 REWV, )

2= (x4 iy)* = 2 + 423 iy + 627 - (iy)? + 4 - (iy)? + (iy)* = 2t — 62%y? + ot +i(4ady — day®)

THHD 56,
Re [z4]:x4—6x2y2+y4, Im [24]:4x3y—4xy3.
1 1 T — 1y T — 1y
z ztiy (@t (z—iy) 12+ 2
TH5056
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Re = , Im = .
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TH200 .
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B3 2 NI LW (6 ROFHHZ 4 FFET LI W),

+1+ivV3 —1+4V3
R

(HEREEOMAE D)

THDNPH,

+1+4v3 —-1+iv3 —-1+iv3 —-1+iv3 5
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RE 7. (FHRITFTETEZ2 X512 TELZE, ) a+iB (o,8 € R) DFHR (22 = a+if OfE) 1&.
z=x+1y (v,y € R) & BWVWT, #ILFFEN

xQ—yQZOz, 2zy = (3

R T TRE S,

1 \z[> (4)i<\/2\/2§+2+i\/2\g_2>

2
(4) dEEci Lz, B EeTB L,
P2=14i o 22—y’ =1A2zy=1.
1 .
2ry =1 &b, y= o hE 2 -y =1 1TRALT,
x
4zt —42® —1=0.

T ERTHBEDPS 22>0THAZLICHEET S L

$2:2+\/22+4:2+2\/§.
4 4
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1 2 1 2 -2
2z 2v/2v2 + 2 V2V2 +2 2

72720 2,y ZRIRNOEBIEIITXRCHIETH 5, WwZIZ
Vov2+2  V2v2 -2
5 +1 5 y |

z—x+iy—:|:<

fRE 8. (FRDA, TEIREZ /2= THBZL, )

+/a (B=0 2D a>0)
L= ) Fiv-a (B=022a<0) g
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RE 9. COMBEIIETF A M OFEM LS00, MERICE DL n FROFEELZHAVS . FREL
KLEETESZ, L2, FHRDOE I a2 v iZBVWTHIMELRDT, UTD X3 FEAROFETRD
5ZeEBELTVWSEDTHAS I,

—ODHENMNERD T c DATRIL 22 =c DIFETH D, Z:=22 2B, Z2=cTh306. ZlXc
DFEFIRTH 2, @ZIT 213 ¢ DODFEHIRDFEHIRTH 3,

DPLTRT 22, c D—=DDFFRD, —DDFFHR ¢ ZRDIUX, (,i¢,—¢, —i¢ 25 c D 4FRITR B,

DR, (1) BEAIORD ., (2) & 3)IFERTHIELEPD HTRDTHS,

(Z T BRE)

(1) —1 DFESHRE i TBH B, i, —i OFSHUL. BT 7 (2), (3) TRDTH %, 2 = (12+ﬁ) ,i(—%+%).

2) | OFFHIE, ilj;. 14§ PR LT, (FIEET (4) 505) Y 2‘/;*2 v Nf 2 BEHLS DT,
g amipr LT, —2 (”2\/§+2+ﬂ2ﬂ_2>—m _\/5 DN D, Zh
V2 VV? 2 2 2

W2 1,4, =1, =i 25T

\/2+\@+i\/2—\/§ V2 -2 \/2+\f V2+V2 \/2— 2\/2—\/§_i\/2+\/§
, TR

2 2 2 2 2 2 2
1—i , \/2ﬂ+2 ,\/2\&—2 . 1—i
N . M/ N — 3 0).’6\
(3) NG i DHI B NG
myic, L (V22+2  vava-2) V“f ﬂ V2 s, AU i L,
JVB 2 2 2 2
—i BT,
V2HV2 V22 V2V V24V V24VR L V2oV VRV VR
2 2 ' 2 2 2 2 2 2

BBE 11. (255 HMERMEDRNE ST, )
1) Re(1+2i)=1,Im(1+2i) =2, 1+2i=1-2i
2) Re(—3 —4i) = =3, Im(—3 —4i) = —4, =3 —4i = -3+ 4i

4

(1)

(2) R

(3) Re5=5Tm5=0,T+2i=1—2i
(4) Re(—6i) =0, Im(—6i) = —6, —6i = 6i
(5)

5 Re0=0,Im0=0,0=0m

BRE 12. 2=z +iy (r,y eR) BL L &,

Z=T—1
z, y IDOWTOHEI 1 XGfERE LT &
Z+7z 2= Z
YT YTy
Wz
zZ+7z Z2—7Z
Rez 5 mz 5



ﬁﬁ% 13. 21 = x1 +1y1, 22 = x2 + Y2 (.%'1,y1,.%'2,y2 GR) S KRN

21+ 22 = (x1 +22) +i(y1 +y2) = (w1 +x2) —i(y1 +y2) = (21 — iy1) + (w2 —iy2) = Z1 + 22,

21— z2 = (1 — m2) +i(y1 — y2) = (v1 — 22) —i(y1 — y2) = (z1 — Y1) — (22 — iy2) = 71 — %2
—77.

2122 = (z1 +iy1) (22 + 1y2) = (z122 — Y1y2) + i(x1y2 + 22y1) = (122 — Y1y2) — i(@1y2 + T2y1),
21 % = (z1 —iy1) (22 — iy2) = (2172 — Y1y2) — i(T1y2 + Yy172)
THDEDIH,
Z122 = 21 22-

BICOWTIETRE L TAD, MOLKEIBBIHIXEZHOBIZE LW LILFEHL 72D T,

21/22 %2 = (21/22) - 22 = Z71.
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1
21/20 = — M
)

RE 14. RO LIIEMRTHEATWS,

/q:y FHHNOEREDEMRIE. H5 (o, 8) € R\ {(0,0)}, y € R ZHWT )
ar+PBy+v=0
rEIXND, TR, AFED (o, 8) € R2\ {(0,0)}, v € R IZH LT,
ar+PBy+v=0
& 2y FHADERZ KT, )
0= %(a—l—iﬁ), (@,8) €ER2, 2 =a+iy (1,y €R) L FB L X,
az +az = aZ+aZ = 2Re(az) = 2Re %(OﬁL iB8)(x —iy)| = Re[ax + By + i (Br — ay)]
= ax + By.
W R

azZ+az+v=ax+ By + .

T2 a#0 < (a,p) #(0,0) TH %,

UEDo, IZZHLOLTH S0, TVRAWIRL LD X S1ITk 5,

SEHEHANDOEEDERIH LT, 3 (a,B8) € R2\ {(0,0)}, y ERPFEL T, FER az+8y+7=0T
KEND, a:=(a+if)/2 £BLL, aeC\{0} THD, ZOoHERZF az+az+v=0 LFMETD %,

EED a € C\ {0} ML T, a:=2Rea, f:=2Ima £BL L. a=(a+iB)/2, (o,3) € R?\ {(0,0)}.
FER az+az+v=01% ar+By+~y=0 LFEMETHH, FHNDOEHREZERT, =




FRE 15. HbZ o, FREZ r 2328, [z2—¢|=r1.

|z —c| =7 @\z—c\QZrQ

s(z—c(z—c) =12

<::>szchéz+cE:r2

Szz—cz—cez+|cf-rt=0.

B=|c—rtBlt, <)’ =

{1

FRE 16. ##3% (1.5, il 1.6 DALHOH) TAEAL 72D T, I TRERKT S, =
RE 17. (b o b MZITE, ) e f(2) DB x5 m HIRTH 272D

DD DT e BRBEF I TH B, f(2) D 2 ODEFHRZERTHIUE. fO(2) (=0,---,m) d 2z DERK

WEHERTH B 76, (o) = £(2) PID 0, WAIC (1) EKLFETH 5,
CRE e f(z) DBEHIE m BERTHSILZRLTVS, B

RE 18. f(2) =24 a2 + 022 +cz+d=0 2B, f(z) &z DEFBEHZHERNTH 2, 1+i BPRTH
225, 1—i BIRTHD, 24+3i PIRTH2Ze05, 2-3i DIRTH S, ©ZIT f(2) & 2z — (1 +14),
z—(1—1i), z— (2+3i), z — (2 - 3i) ZREIFD, ©ZIZ

f(z)=9(z) (z = (1 +4) (z = (1 =19)) (z = (2+ 31)) (z — (2 = 30))
rREXNBITTHEH, KU BERDERELB LT, g(2) =1 TH 2, O

f2)=(E-0+1))(E-0-14)) (- (2+31))(z—(2-30)).
ZRTHEVA, BT 5L

f2)= (2" —22+2) (2" — 42+ 13) = 2" — 62° + 232" — 34z + 26.m

BE19. z=a+iy DL X

: o dtaetr o P -ayty
22+1 - (1+x2—y2)2+4$2y2 (1+x2_y2)2+4$2y2'

z=x—1y D& X
z 2oy’ + . 3+ 2ly —y
Z2+1 - (1+:U2—y2)2—|—42132y2 (1+x2_y2)2+4$2y2'

FRZ 20. (BELMET, 2505013 -T2 L5112k THLY, )
(1) 0=0+i-0 TH3H25, |0]=v02+0%2=+0=0.

(2) |1+2i] = V12 +22 = /5.

(3) |-3—4il=+/(-3)2+ (42 =19 +16 = V25 =5.

(4) 5=5+i-0 TH3»5, |5 =vV52+0% =52 =5

(5) —6i =0+ (—6)i THBD B, |—-6i] = /0% + (—6)2 = V62 = 6.

8



(6) [=2i(3+4)(2+43)(1 + )| = [=2][i] |3 + 4] |2 + 4i] |1 + 4| = 2-1-v/3% + 12¢/22 + 42/12 + 12 = 2¢/10/20V/2 =
2-10-2 = 40.

) (B+4i)(=1+2i)|  [B+4il|-142i]  V3Z+42/(-1)?+22 5.5 5 .
(—1-0B—14) | [1—=ilB=il 02+ (03B +(-1)2 V2Yio 2

RE 21. EEOEF 2 1L T, z=a+iy (z,y eR) B, z2=2—iy. ®ZIZ

2l = Va2 + (—y)?2 = Va? +y2 =z m

FRE 22. |2| = 2z THo Tz

!2122|2 = (2122) Z122 = 212271 22 = 21214272 = !21|2 |2’2\2 = (|21 !22\)2

THHH1H
|z122] = |21]|22| W
fRE 23
|2'1 + 22|2 = (2’1 + 22) (Z1 + 22)
=(z1+2) (z1 +22)
= 2121 + 2122 + 2971 + 2222
= 212 4+ 217 + 212 + | 2]
=|z1> + 2Re (21%2) + |22|?
THBEDPD.

(a1l + [22)? = 21 + 22 = |1 * + 2]a1] 2ol + |2l = (|24 + 2Re (21) + |22 %)
= 2(|z122| — Re(z172)) .

—fRIZ [Rez| < |2| THEH 5.

Re (2122) < |z172| = |21] |Z2] = |21 |22] = |2122] -

(Iz1] + [z2))® = |21 + 22 > 0.

|z1| + |z2] > |21 + 22| W

FRE 24. (i)



