Y

1000000oon

72.

73.

74.

75.

76.

A

000000000000000000000000
1)00=5+4200 5,2,v/29,5 — 2
2)00=9+4700 9,7,v/130,9 — i7

(1)
(2)
(3) 00=-10+4i9v/3 00 —10,9v3,7V7,—10 — i9/3
) 1 T T T

71' in
(1)7“:2,0:5 00 2¢'s

) 5
(2)r=v2,0=1700 V2e'i™

(M 12+ -1+ =[1=1

(2) =2+ 0000

[z +iy— (244 =/ (x =22+ (y - 1)2 =1,

lz+iy—(1+i)|=+/(z—1)2+(@y-1)2=100 x:g,yzli
3 V3

oooon 5+z(1j:7)

|5

2o = (214 22) +(—21) OO0 |22] < |21+ 22| + | — 21| = |21 + 22| + |21]
ogoooo |22|—|21|§|21+22|DDD —|Zl+22|§|21‘—|22|

000z = (21 +22) + (—22) OO0 |21] £ |21 + 22| + | — 22| = |21 + 22| + |22]
DDDDDD|21|7‘22|§|21+22|

(1) |(1—z’)z|:\/§|z|,arg(1—i)z=—£+argzDD
0000000 —%DDDDDD 00000 Oz 0 +/2000000000

) . T
(2) |f(\/§+z)z|:2|z|,arg(f(\/§+z)z):FJrargzDD
7
0000000 %DDDDDDZlDDDDDOzlEIZDDDDDDDDD

Z\f z s
3‘ ‘*‘ ‘* z|,arg ——— = —— +argz 00
O S 1tiv3 3 M

1
00000000 —gDDDDDD 2z 00000 Oz O §DDDDDDDDD




(2) (V3 — )12 = (2e775)12 = 4096e 2™ = 4096
—1 . e s a1 5w 1 1w
(3) 7(\/§ ) = (2e7"6)(2e'3)7° = 2e71F —e i F = —e~it"
(14 1i/3)5 32 16
1/vV3 1 31
_ i<£+i,) _ V3L
16\ 2 2/ 32 "3

78. (1) z=re?® (0<0<2r) 0000
23 =330 = (5 HMI (| = 0,£1,42,---)
000000000000
rP=100r=1
2k
w:(g+2m)muezg+7§
O0000<f<2r 00000 k=0,1,2

1 5 9
00006 =27, on, 2
666" .

G s 31
DDDDDDz:éﬁﬂéﬂﬁﬁ”:ia—+5,4
(2)z=re® (0<6<2r)0o0oo
23 = p3e3i0 = 8e(3+2hM)i (] = 0, 41,42, --)
000000000000

=800 r=2
w  2km

39= (5 +2n) 00 0=+

oooooLd<2r 00000 k=0,1,2
1 5 9

000000z =267, 26187, 287 = /3 +i, —i2
(3)z=re?? (0<H<2r)00O0O0
24 = pteti — 4e(F A2k (] — 0,41, 42, - .)
000000000000

rt=400 r=v2

2

49=(é3+%m)mmaz

00000<6#<2r00000
1 4 1
noong=iq 4, 7,10

=T, =TT —T
666 6
000000z =27, 2ei6™, \/2ei6™ \/2ei %™
2 2
:i%R%?HLi%gl—wﬁ

4
2
=0,1,2,3

SIS

i’z —i%z —z z
79. (1) OO =cosiz = c +2€ =¢ 2—|—e = coshz=00
i2z _ iz —z z
(2) 00 =siniz = 2; = 2i€ = isinhz=010




81.

82.

83.

0. (1) (2* +22) =322 +2
) {2 =) (z+i)}y =22(z2+10)+ (22 —i) =322 +i(22 — 1)
B){(z2+ 2z +1i2)3} =3(2%2 + 2 +i2)?(2z + 1 + 1)

z+i 0\ (z—1i)? —2(z—i)(z+i) 2413
Op) = e
(1) upy =1,uy =0,v, =0,v, =100

DO00o00o0o00000 u, =vy,uy =—v, 000000000000000
(2) up =2z, uy = -2y, v, = —2y,v, = —2¢ 00

DOo0oooooo0od u, =vy,uy =—v, 000000000000000
(3) up =22 — 2,uy = —2y,v, =2y, v, =20 —2 00
oooooooooooon uw =v,uy,=-v, 0000000000,
0000000 f(z) =2z — 2+ i2y

(1) o =22, oo = 2,0y = =2y, pyy = 2
DDDDDD(pm—l—@yy_ODDDDDDDDDDDDDDD
(2) o = e *siny —xe Tsiny + ye ¥ cosy,

Prz = —26 Tsiny + ze siny — ye~ " cosy,

py =xe Tcosy +ye *siny —e ¥ cosy,

Pyy = —ze~*siny + 2e"*siny + ye~ T cosy

OD0000Dp.: +9y,=0000000000000000

gboddooobbooooooobooooooobooooaao
df Ou Ov Ou Ou OJv .0Ov

d: or o " or oy oy o

O0u(z,y) 000 v(z,y) 000000000000
df . ov Ov

1) —=2x—-3+2y = — — i

()dz * +oly ay—H@x

ov ov

— =2z -3 =2

By or Y

O00000v(z,y) =2z —3)y+ce(cODOOD)

gobogbooobooobgoood

f(z)=a?—y? =3z +2+i(2x - 3)y+ic (¢cOODOODO)

(2) 4 =e *(ycosy+(1—z)siny)+ie *((1—z)cosy—ysiny) = @4_ ov
dz oy O
oa % =e *(ycosy + (1 —x)smy),g e=%((1 — z) cosy — ysiny)
Yy

O00000u(x,y) =e *(xcosy+ysiny)+c(c00000)
gooboooooobooooo
f(z) =e(zsiny —ycosy) +ie *(zcosy +ysiny) +ic(cO0ODODO)




84.

85.

86.

87.

(1) [1+i] = v2,arg(1+i) = = 00

)

4
& 2 2 9 _
\/mzi\/ﬁeis:i{‘/ﬁ(cosg—i—isjng):i%(\/ ;\fﬂ,\/ 2 v
3
(2) | —i9] = 9,arg (—i9) = 7” oo
i o 3 3 3
9 = + 913*:13( on in ST Sy )
V—i9 \V/9ei % cos4+zsm4> M

(3) 27| = 27, arg (i27) = g oo

2T = VT F oy, = 3((:08% +isin %)wk = S(VB+iw
000 wi(k=0,1,2)0 1030000

wo=1,w = %(—1 +iv/3),wy = %(—1 —iV/3)
oooooo ;(\/§+i)w0 = ;(\/g—i—i)
g(\/??ﬂ')wl = g(—\/ﬁﬂ’)

3
5(\/§+i)w2 =—13

(1) |i2| = 2, arg (i2) :g oo

log (i2) :log2—|—i(g—|—2mr) (nOOO)

(2) |\/§+i|:2,arg(\/§+i):g oo
log(\/§+i)=log2+i(%+2nﬁ) (nO0DO0O)

(3) (2) 0O Log(v3+1) = log2—|—i%

z=re? 0000

logz=logr+i(@+2kr)(k000) 00 nlogz=mnlogr + in(f + 2kn)
000z =r"e 00 logz" =nlogr+i(nf + 2k'7) (K00 0)
00000000 n(f+2kr) # (nf+2k'r) 000000
000000 logz"=nlogz 00000000

()w=cos™'20000 z=cosw
dw 1 1 1 1

dz dz _7Sinw:7\/1—c032w:7\/1—z2
dw

(Qw=sin"'20000 z=sinw

dw 1 1 1 1

E_E_cosw: \/l—sin2w:\/1_22
dw




88.

89.

(3)w=cosh™' 20000 z=coshw

do 1 1 1 !
dz_%_Sinhw_\/COSh2w71_\/22_1
dw
(4)w:sinhflzDDDD 2z = sinhw
dw 1 1 1 o
dz % cosh w \/sinh2 241 V2241
dw
1 1 144
1 = - = =
Dw=-=77=">
1 1
@Qw=-00 3=~
z w ) _
u —
000000z —iy = _
T u+iv  u?+02
0000 2= —— .y = ——"
u?2 + v2’ u? + v?
(3)00 z=20 z=2000000
o= 00 2u24+202 =0y
u? + v?
DDDDDDD( 52+2—1
? 1 ”1"16
DDDDDDD(I@DDDZDDDDDD

()0 |z—1=100002000 (z—-1)2+y2=1

2u

DDDDDD( v Q2+( Y )2—1DD 1
u2 + 2 u2 + 02 - u2 + 02

1 1
DDDDDDu:§DDDDDDDD u:§DDDD

z=z+y 000 1+iz=1—-y+wx 000000
w=u+vi 0000 u=1—y,v=20000
r=100000000v=10000
y=200000000u=—-10000000
gooooobooooooboood

v
y

u? 4 v?

=0



B

+2)2 g2
0. (1) [z +4]+ o] = (x + 92 492 +a2 492 <snn CF Loy
gdobobooouobooouobuobobobobouoobobooouoooo

v,

(2) 22 = (z +iy)? = 2% —y? + 20y 00 Re(2?) = 22 —y?
Re(2?) <100 22 —y* < 1
gobobooobooobooboobobobobobooboooboobooon

y=—u v, y=u
1 1 P
af 19f d a
1. () Dbooooooooooooood —=-—00 —f=—
91. (1) dr i 0y dzf amf
dar o o"u 0"
2) 00000000 boboodd =—=-—00 —f=-—
2) dr i 0y dzf i Oy
d2n 1 8211 N 6271 82nu ’8271,0
DDDDDD&%f@y_ﬁqﬂﬁﬂ@_w—uzﬂﬂﬂ@_<aﬁ7maﬁﬁ
02. (1) iz43—i2=000 2= 12 _9. 43
i
. - R R, T4
(2) (4+3)z+14+i=000 e T oog z= 55

(3)z=2+iy0000000000000000 Bz—5y)—ilz+y) =1



93.

94.

00000032z —5y=1Lz+y=000 z=

oooo 1+'1
Z==+1i=
8 8

(4)z=2+iy0000000000000000 (22+y%2—2—1)+i(3y+3) =0
000000224+y?—2-1=0,3y+3=000 2=0,y=—-102x=1,y=—1
O000z=—i,1—14

1) 2= ZCiD+ 2(—12)2 —16 _ 2+ 2\/—20 _ 2 i2z'2\/5 i1+ VB)

(@) s= 0D HVO+D?-4-2(2-9) _~(1+4)+I6+il0
4 4

(1) z=2+yi 0000 [52—i|*> = (52)*+(5y—1)?,]32—7i|> = (3x)*+(3y—7)?
000000 G2)?2+ by —1)%2 = (32)2 + (32— 7)?

D000000 22+ (y+1)2=4. . |z+i*=4

000 |z4+4=20000000 000000002000

v,
O 'a:
V3
) w= 377 VB-3 L 6VBu-3  —6w—v3
22+ 2V3  6z+6V3 6w — /3 23w — 1
—6w — /3
000 |¢+i=2000000 bw-V3
2¢/3w — 1

| — 6w — V3 + (2v3w — 1)i| = 223w — 1|

| — 6w — V3 + (23w — 1)i|> = 4]2v/3w — 1|2

O000w=z+y 0000

| — 6w — /3 + (2v3w — 1)i|> = | (=62 — /3 — 2v/3y) + (—6y + 2v/32 — 1)i|?
= (=623 —v/3—2v3y)2+ (—6y+2v3z—1)2 = 4(1222 + 12y + 232+ 6y +1)
00 04[2v3w—1]2 = 4{(2V/32—1)2+(2v3y)?} = 4(122% +12y% —4v/32+1)
0000001222 +12y% + 2v3x + 6y + 1 = 1222 + 129> — 43z + 1
00000000 y=—V3z



O T
2 2
95.()D g#—giDDDDDDDDDDD 2000000
2 2
O §+§1DDDDDDDD 2000
Y,
[0 Tx

(2)0 V200 v200000000000000
20 v2i,v/20000000020000

Y,

(3)20 v2i,v/200000000000004000000
20 v2i,v/2000000000

Y,

(4)20 Vv2i,v/20000000000000 1000000
20 v2i,v/20000000000




96.w:u+’vi:z+%|] z=te’* 000000
(t—#%) cos q, v = (t—%)sina
a=0000

u:t—i—%gQ, v=20

u

O<a< OO0
1 U 1 v
t+-=——,t— - = —
t Ccos o t sin o

O002000000 4=

u? v?

cos2a  sin’a
w2 2

v
000000 - =1,u>0
(2cosa)?  (2sinw)? “

s
=_-000
a=g 1
u=0v=1%t——
t

1 . 1
anz+fDDDDDDDDD2DDz:meDDDDDG—fﬁmézo
z T

r—-—=00000r=1000000000000000000000¢0
r

sinf=0000000000000

boobOd0O000000b00000b000a0n

v, v,

(1IN

A o

r—

=0000 sinf=0000



1
(2) (r—f)sinezaDDDDDD
T
r=10000a=2cosf 00 |a| <2
1
sin@ =00000cosf=+1 00000 a:i<r+7)DDDDDD|a|g2
r




20000

A
(22 + 1)dz = /01((1 12 4 1) (—dt) = —/01(t2 ot 4 9)dt
t3—t2+2t};:—(%—1+2>:—%
(2) /C(z2+2—1)dz:/01(i2(1—t)2+i—it—1)(—i)dt

= [ {1—t+i(t* -2t +2)}dt = [t—%t”{%ttt”%}];

98. (1)

ooM—‘(rd\

1 1 4
—1-= '(7—1 2):7 =
+1 + 2+z3

©) [ -2pa= [ ooty i L]~ Lm0y ~Lapy g
. SO A b 1 T 1 -

0

d
99. |Cr| OO d;;f = ia
|€—22| — |€a2t2—R2—i2Rat| — ea2t2—R2 g ea2—R2
1 1
Doooo ]/ e*Z2dz‘ g/ e~ ||ialdt < \a|e“2*R2/ dt = |a|e?” R’
Cr 0 0
R— 400000 [’ -0000 ‘/ e_Zde‘ 0
Cr

1+4 ;

1 1+i 1 1
100. (1) [ 23dz = Sy = |-24]  =Z(14i)t=-(-4)=-1
()/sz/O‘zz [440 J0+ Dt = (=)

(2) / sin zdz = / sin zdz = [~ cos 2] = —cosi + cos0 = 1 — cosi
¢ 1 i2(i ‘

(3) / —dz = / —dz = [Logz]?? = Log(i2) — Logi
c* i F

™

5 =log2

:10g2+ig—log1—i

1
101. — 9D2D:I:3DDDDDDDDDDDEID[I
22 _

()-100 10000000000 G, 0OOUDOOOUODOOOUOOOOO

1 1 1
Ry i v
C1+(7C')Z -9 CIZ -9 cr -9

1 1 L | |
ooo dz= | ——dz= | ——dt=2] ——dt
/022—92 /ClzZ—9Z /,1t2—9 /0t2—9

1,1 1 1 1
=2 —(—— - —_)dt=|log|t — 3| —log|t+3|| ==(log2—log4
/0 6<t—3 t+3> 3{°g| | —log|t + |}0 5 (log2 —log 4)

i
R
3%




(2):00 —00000O0O0OO0ODO ;0000000000 OOOOOO

1 1 1
/ —dz —/ sz—/ 5 ——dz=0
Cl"l‘( C)Z —9 CIZ —9 CZ —9
1 1 -1 b
DDD/idz:/idz:/ LI / dt
cz2-9 C22—9 1 29 o t2—9

2/11( )i = i[lo -3 —1o |7:+3|}1
= —1 _ _
6\t —3 t+3 & & 0

3 (log 2 —log4) = 3 log 2

102. (1) e*cosz 00 0O0O0OOOOOOOO
DDDDDDDDDD f(z)=¢€*cosz,a=n 00000000

1z )dz_f( )=e"cosm = —¢€"

27i cZ—T

nooooo [ 5% = e
o Z—T -
z+1 1
9) - ==
()zz—l) z+z—1
0000000000 f(z)=-1,a=000000000
1 -1
L IC . poy =100 [ Pz = —ion
2 Jo = Cz
DDDDDDDDDDDDD f(z)=2,0=100000000
— f(z)dz—f —2DD/ —dz = idn
2t Joz —1 cx—1
1 1
DDDDDD/ i /( 2 )dz=—i27r+i47r:i277r
Cz(z—l z z—l

103. (1) C 0O »=300000000000000O
f(z)=2200000
fxr)OODODODOUOODOO0ODO0OOO0ODOOUODOOOO

sfs)sisls)sfs)alsls f"(3):,l/ 1) 4,

27 Jo (2 — 3)3
000 f"(z)=200 f(3)=2
DDDDDD/CWdz—mf“() 20

(2)C0O »=¢000000000000000
flz)=2*+i200000
fz)OOOODOOOOODOOOODOOoOOoOooooOo

0000000000 f(3)(¢):i!/ /(z)

21 Jo (2 — )4
000 f®(z) =24z 00 fG) (') =i24
DDDDDD/Z +sz r=is 7rf(3() —87
clz—i)?



gboooooogooboo

2n? —i 2n? —i 2
()nggo(n+1)2 nggon2—|—2n+1 e 2 1

1000000000000 20
‘ ‘_ <100000000000000 00
V34

(4) e® =cosn+isinn 00 n 00000000000 O000OOOOO
oboooooooooooo

1
105. (1) ‘*”Jw_7<1
000000000000 ! _ 3 f§@+w®
- 1+ivV/3 2—iy3 1 "
3
2‘ ‘— ~100000000000
( 1+iv3 -
106. (1) f(z) = m%DDDDDDDDD
1 1 1
f'(z) = %Cos;,f”():—?sin;,f@)——?gcos; -~ 00
F10) = 5. 7(0) =0,/ = -
1 11 1 1
z_1 11 s e T
DDDDDDSIH2—22 3!232'—1— + (=" (2n71)!22n71zL +

00000000 %

(2) f(z)=cos2: 000000000

f(z) = —2sin2z, f(2) = =22 cos 2z, f®) = 23sin2z,--- OO

F1(0) =0, f7(0) = =22, f® =,...
2

2
DDDD|:||:|COS2Z:1—522+...+(_1)TL

00000000 oo
1

(3 f(x)=.—70+=100000000000
o

fle) === f"(z) =2(2 = 1) %, fO(2) = =3l(z = 1)7*,--- OO
F(0) = ~1,f'(0) = =1, f"(0) = =2, f®(0) = =31, ---
DDDDDDT;:—I—Z—ZQ—--._ZW_...

googoodanoi




(4)f(z):zi1 0>=100000000000
Fl)=—(z=1)72f"(2)=2(z—1)73,f®(z) = =3l(z = 1)~%,--- OO
f2)=1,f2)=-1,f"(2) =2,f®2)=-3,..-. 000000

=1 (=) (-2 (=2 () (-

goooogodt

sin z 1 1 1
107. (1 :7( _ — 3 .. _1\n 2n+1 )
() z AT oot (D) (2n+1)!z +
1 1
=1—-= 2 1) 2n
g O gyt
Log(14+2) 1 1, 1
@l 1 = (e gt T )
—- - _ = _ -1 n—1 n—2
1 1 11 11
() zet =2(14 ot g+t —+oe)
1
1 1 1 1
108. f(z) = _

2+52+6 (z+2)(243) 242 z+3
1) || <200 ‘§’<1, §‘<1DDDDD
1 1

zZ) = —_ = —
16 =% 203 2(1+2)  3(1+2)
2 3
1 z 22 1 z 22 > z" > z"
=-(1=-2 7_...)_,(1_, 7_...): —1)" _ —1)"
T (e I A
z 2
(2)2<|z|<3DD‘§‘<1,H<1DDDDD
V4
1 1711
z < 14z 3(1+*>
P 3
1/, 2 4 1/, z 22 = 2" = 2"
(122 ...)_,(1_, f_...): IRV 1
z( z+22+ 3 3+9 7;)( )Z"H 7;)< )3”“
3 2
(3)3<|z||]|]‘;‘<1, ;‘<1DDDDD
1 1 1/ 1
f(z):z+2_z—|—3: 2>_;( 3
1+= 142
V4

S0 ) (S s X s - S

n=0 n=0




cos z 1 1 1
109. (1 :—(1——2 R | L e )
09 (1) 25 25 21° oot (=) (2n)!z *
1 11 1
_ 2 A et s
25 2128 oot (2D (2n)!z +
gobodbob0z=00 50000
1—cosz 1 /1 1
oy ez T T e Ly )
@ 22 2 \9r” +(=D (Zn)!z *
1 1 1 5. 5

2n)l”

DDDDDDZ—OD ooooogono

(3> 1 1 1(1)3+ +< 1)n 1 (1)2n+1+
m—=— — —| — . — _ [ — e
2T 2 T g\ (2n + 1)1\ 22

gobdgbb=00000000

2z 2z
110. (1 = - 0000000 +300000 10
WIE = 25 = trae 3
0oo , ,
Rty b 25 1 g, 2
2 = 00000000,-10000020000
©) 1) = Zr ,
1\ . =2
Reslf, ]—zi%(m) S G 2
Res[f,—1] = li LY~ oim 2=
Reslf, —1] = tim () = lim, 5 =2
e~ 7 e~ ?
3 z) = =
() /(z) 2242 (z4+iV2)(z —iV2)
0000000 4420000010000
\[ 67'2 671.\/5
Res|f,iv2 lim =—i—
L} zaz\fZ—FZ\[ 2\/§
—z zﬂ
e e
Res[f, —i lim —— =i
[ 2= i3 2 — V2 2v/2
(4)f(z):(SLZ,)3DEIDDDDD 0,00000010030000
zZ\z—1
Res|[f,0] = lim E =0

1., y/sinz\” 1. —z?sinz—2(zcosz—sinz)
71m< ) —ilm

Res|[f, 1] =

—1 2’3

= cosiJrzE sin



3z+1

111. (l)f(Z):mD cobooOooDooooooooo,1oooa
3z+1 3z+1

Res(f,0] = lir% T = —1, Res[f,1] = lim1
zZ— Z — z—
goooooooooog
3z+1 ) ) '
/ ————dz = i2n(Res[f, 0] + Res[f,1]) = i2n(—1 4+ 4) = i6w
c

4

z2(z—1)
1
(2) /(z) = 374 0 C0000000000000+ 0000
z
1 1 1
Reslf, ] = lim == = 5 Reslf, =] = lim —— = —2;
000000000000
1 11
(3)f(z):ﬁﬂ CO0000000000000+20000
z
. . z 1 . . z 1
Res[f,i2] = zlglilz 1o Res[f, —i2] = ZEIPZ_Z poy i

DOoOoOoo0ooooono
11
/ %4z = i2n(Res[f, 2] + Res[f, —i2]) = 2m'(5 + 5) = i2r
C

2244
(@f@y:%;i_GDfuuuuuumuuuuuuzuuum
. e? e
Rw%i;?$2+3_5DDDDDD;DDZiS
jgggqj;ijgdz::iZﬁ(ResUZQD::i2w<E;)::Agng
6) fz) = —2M2 ¢ opppnonono0onoo20000

(z—2)%(z+1)

zsinz)’ . sinz+ 22cosz + zcos z sin2 + 6 cos 2
_z—>2

(z+1)2 B 9

9] = i (
Reslf,2] = lim (=7
000000000000

/ @Zl&dz = i2n(Res[f,2]) = i27r(
oz —

sin 2 + 60082)
2)2(z+1)

9

HZ(Df@ﬁ:@_aPZ_GQZDDDD

0<a<1O00OO0f(>») 0 CO0O0O0O0O0OOOO eOOOOOO
obooz20000000

z ! 14+ az 1+ a?
oooo La] = li (4447):y _
Reslfral =lim \G—02) =M Gy ~ G wp
DDDDD/}(m—42R[f]—2 1+a°
. zZ)az = 12Thes ,CL—Zﬂ'(l_a2)3

(2)COD0000 z=€®(0<t<2n) 0000
. 1 ;
dz = ieitdt = izdt 00 dt = —dz = ——dz
1z z



DDDcost:%<z+1) 0oooooo
z

2
1 —1 1
/ dt:/ —dz
— 212 1 2
o (1—2acost+ a?) C(l—a<z+;)+a2> z
z z 1+ a?
Z/C(z—az2—a—l—a2z)2 : z/C(z—a)z(l—az)2 ® 7T(1—(12)3




B

113. o,p0 COOOOODOOO

1
DDDDDDDDDDD/—dz:O
c(z—a)(z—p)
a,30 COOODOODOOOO
1 / 1 1 1 . :
- dz = 2mwi—2mi) =
L= ca—ﬁ<z —5)t = 5 )
a000 ODDDDDDDDD
1 1 1
S dx= dz = 21 — 0
L=t Lams (= =p) - apemi-o
27
i
114. 000000000 f(a) = 5 f()dzD
™
C’:z:a—l—rew(()g&g%r)DDDDDDDDDDDD
2 0 27
flay= o= [ IO D gy = L[ a4 reit)an
m

271 Jo retf 0
115. e =100 z=2kni(kD00)
lim — -=1000000 f(0)=10000000

z—0 €% —

f(2)0 |2/ <2r 0000000000000 B, = £(0) =1
1 1 B
DDDZ:(@Z—I)f():(Z—I——Z + =22+ )<1+Blz+2—'222—|—-~~)

2! 3!
B 1\, (Bl By 1
—Z+(B1+2>Zl+<2+2+6) + -+
0000By=—= —
1 2732 5
1n—1 n—1 n
DDDDZ"DDDDE ()BkDDDDD Z(k)BkO
k=0 k=0
116. (1) 0 100000000 h(a) =0
e 9(2) 9(z)  _ 9(@)
Reslf(e),0] = (= =3y = 0 3 — hiw) ~ W(a)
. COS 2 ra
(2) s=+i0 f(z) = 3~ 01000000000(1)00000
z
. CoS 2 CcoS1 .COS 1
Res[f(z)’z]*<z+i)z:f % 2
) oS z _ cos(—i) . cosi
Res[f(2), =] (z—i>z_7zi Zoi '



117. (1) 2z =¢* 0000 c089—5(2+ )de_—dzuu
0<6<2r 0000200 C:|2|=100000010000

|z
1 1 1 1 1 1
DDDDDDI:/iﬂzz:f/Qidzzf/—dz
O 9,1 202 i Jo22% + 52+ 2 iJo(224+1)(z+2)

1 1
oo f(z) = —DCDDDDDDDDDDDfoDDDD
(2z+1)(z+2) 2
1 1

DDDDDDDDRes[ﬁ—%] = lim, (z+%)m:§

1 17 2
DDDDDDDDDDDDI:f27riRes[f,—f]:g

1
@) z=¢? 0000 0089f5(2+ ) def—dzDEI
0<6<2r 0000200 C:lz|=100000010000

1 1 1 1
€3yt 1ozt ¥ 3+

DDDD22+3z+1:0DDDDz:%\/€)
000 o,8 (a<B)0000
1 1
224+324+1=(z—-a)(z—-p) 00 I= /—dz
o) P a)G D) .
1 —3++5
00 fz)=———— 0 CO00000000O000 B=——Y°
Ul P ) 1 T2

DDDDDDDDRes[f,ﬁ]:zlii%(z—ﬁ)(z_a)(z_ﬂ):6_0[:%

1 2
0000000000007 = =27iRes|f, 8] = =
LoriRes(f, 5] = 2L
" , 1 1 1
118. z =€ 000D sm@z;(z—f),dﬂz.—dzﬂlj
1 z 1z
0<9<2r0000-00C:|?|=1000000 10000

goooog I:/;idz:/;,dz

c Z— 27" iz
a+ %
000022 -1442az=00000 z2=—ia+tv—-a?2+1=—iativa2—1
00 =—— [0 C: =1000000000000
o) 22 4432az — 1 12l
a=(—a++Va?—-1)i
goooogooo
Res(f, a] = lim (s—a) —— I = i
es[f,a] = lim (z—a) =—————— = lim =—
Py 22 —1+412az z=a z —j(—a — a2 —1) a?—1
2
a?—1

0000000000007 = 2riRes[f,a] =



1
119. f(z)= = 00000 s +1=00000

1
z=+-—(144) 0400000010000
V2

gooboooooooooo
Cr:z2=Re®(0<0<7),C:z2=2(—R<2<R)

1
ROODOOOOOOOD —0O0O0O0O0OOO0O
A +1

+1 -+
000 C+Cr0000D000DOO0DODODOODOO \/_%_ZDQDD
1414 1+1 1 1 1+1
Res[ z), }: lim (z— ) — = = —
RN B T G Y TGy v
V2 :
Res[f(z) —1+z‘} lim ( 71+i> 1 1
= 1 Z — < =
V2 Y V2 4_(—1+z)4 (24)’2:,1“-
V2 v
1
42

gbooooobooooon
141

/C+0Rf(z)dz = 2771'(Res[f(z),w} +Res{f(z)7 _;QFZD _ %

ooo D/C+0Rf(z)dz/0f(z)dz+ CRf(z)dz

R 0
R—ooO0O0O CRf(z)dZZ/Rf(x)dx—>/Oof(a:)d3:

<

T R-1

DDD‘Cf@mz 7R—000 [ fz)ds=0(R— o)

>~ 1 T
ooooo ——dx = —
/_Oox4+1x V2



20000

A

ﬁ_i 8 2715 \8 .5 10
1. <7> = 7> — e t1a ™ 8 _ 16~ i35 ™
1+ <\/§el% (fe =7) e’
1 1
= 16((308?077 — 1sin gow) = 16( - 4i—

5 i = -8 +i8V3
O00000A=—-8B=28V3

2.z=re’ (0£0<2r)0000
24 — phedil — ge(mt+2km)i (kzo’iLiQ’...)
gooooooooood
=400 r=v2
2k
M:(w+%m)DD9:£+4j:

oooo0o<sd<2r 00000 £=0,1,2,3
1 3 5 7

DDDDGZZW, 177, Eﬂ, —T
000000z =237, \/2eii7, /2837, \/2e5™ = +£(1 £ 1)
3. z=re? (0<0<2r)0000
23 = p3e3i0 = 9e(3™H2hm)i (] — (0 41,42, .. +)
000000000000
rP=200 r=+2

2 o 2%k
%z(yﬂﬁh)DD9:1;+ig
00000<A<2r 00000 k=0,1,2
2 8 14
00006 =, om, —

’ 971-’ 97.“4297.r -8 -14
000000z = /2e'57™, /297, /2e'5 ™
4 1

Quw=""2pgp -2t
z—1 w—1
w44
DDD|A:2DDDDDD’——ﬂzZDDDDDDm+M=ﬂw—H
-

O000w=z+y 0000 |lw+4?=4w-1200

(x+®?+f:4ﬂx—m2+f}mm(x—§f+y2=

gboooooooboo %DDDDDDDD ?DDD

100
9




4. (1)er=e* 00 e =1 w—2=2mni (nO0OO0)O
(2)z=a2+yi 0000 e =Y = e%e¥ = e%(cosy + isiny)
u=e"cosy,v=esiny 0O OO
Uy = e¥ cosy,uy = —e*siny,v, = e’siny, v, = e¥ cosy
00000o0DoooD z,y00OO0OO
0000000000000 vy =vy,uy=—v, 00000000

e 000b00oooooan
dZ
(3) de = Uy + vy = e¥cosy +ie¥siny
z

= e%(cosy + isiny) = e¥e¥’ = TV = ¢?

5. f(l) — jt = etlogi — ei(log|z’\+iargi) _ 6i-i(%+2nﬂ') — e~ 5207 (Tl ooog )

6. (1) f(=1+2i)=(-1)-2+i((-1)*—2?)=-2—13
(2) fF24+i) =2+ +2+i)*+(2+i)(2—14) =10415
(3) u(x,y) = 22—y, v(x,y) =22y OO OO
Uy = 27, Uy = —2y,v, = 2y,v, =2z 0O OO
DDDDDDDDDDDDDDDDDDDDDf(z)D oooono

00000 f(z)=u —|—wx—2x+2y2—2z[|
% 1 T
/ 23dz = / me“gdH —/ irtefde = [*7‘46149} :
0 0 4 0
ri(e?T —1) = rf(1-1) =0
7o g2 52100

87/ " Or
v(z,y) = /(3332 — 32 4+ 1)dy =32%y — > +y+c(z) (clz) 0 z000)
ov

%:6;y+0’(;‘)
v _ v ") =0 - —
DI]Daz By 6y 00 (z)=0..¢(z)=C

000000v(z,y) =3z2y—y3+y+C
00000(0,0)=000 C=00000u(z,y) =322y — y* +y

(2) f(2) = u(z,y) +iv(z,y) = (=* = 3zy® + ) + B2y —¢y°* +y)

(3)000 cOO0000000000 L?DDDDD »=00000
z

00020000000

Res[f(2),0] = lim (22%>1 = lim f'(2)

z—0

= hn%(?,:c? —3y* + 1) +ibry =1

afslsfs)isfs)sfs)sls)sls f(j)dz:iQWRes[f(z),O]:ﬂJ
c <




—2
&(U0<V—m<2550<y2?+<1

1
1 1 3
f(z)_;_ 24+ (z—-2) L (_ z—2)
2
1.1 z—2 1 2 — 2N\ 2 < (~1)k
=5 o\ = —| — R _9)k
2+2( 2 )+2< 2 )+ kZ:OQkH(Z )
ez2fz+1
() f(x) = ;—3;z 20000 10000000 20000000
Z_
g2 =2ty .
Resl (2, )] = i (2~ 07— ) = liy(e™ =
= lim1 ezz_z+1(2z —1)=e
622—z+1

DDDDDDDDDDDD/ dz = i2nRes[f(z), 1] = i27e
c

(z-12



B

1. (1)1+e*=00000 €* =—1=(cosm +isinm)
z=x+yi 0000 e* =e*(cosy +isiny)
000000 e*=100 z=0000 y=n+2nmr(n000)
000 z=02n+ )7
DDDDDDD conoooooonooooon

f(z) = 16 000000z=m 000
+ . az . . eaZ
Res[f(z),in] = thw(z —im) 5o = ZlLrElﬂ(z - zw)m
az az iam iam iam
= lim (Z—iﬂ)ei, = lm —— = ¢ i
i ez — eim 2mi eF — et (ez)z in elm —1
z—am
az i
2) (1) 00O dz = i27R i) = —2mie’ ™
(2) (1) /ClJreZ z = i2nRes|[f(2), in] mie
az az az
/ C _dr= / 4 +/ C _dx
cl+e? ~rorlte€ R—R+i2n 1 +€°
eaz 6(12
+ Zdz—i—/ —dz
Rti2r——R+ti2n L T € —Rti2r——r1Te

O0O0O0O0OR—oocOO0O

az R ax 0 ax
/ © dZ:/ € d;(,‘—)/ € d;[;
_R_,R1+€Z _R1+€m _001+€z

az R _a(z+i2m) R azx
/ C dx= —/ B S-dr = —6””/ °  _dr
Rtizn——Reyizn 1 + €7 _pl+extitm _rl+ez

ax

N 6127ra e dx
ool e®
000 27 a(R—i—zy) - 2 ea(R+iy) 14
‘w/R—>R+i27r1+e ‘ )/ 1+6R+1y y = A Wz‘ Y
27 eaR o eaR
_ / _ et / et / et
= [ =, e
2m eaR eaR
= dy =2 0
/0 R 1Y TR
e%? 2m ga(—Rtiy)
ooono dz = — — iy — 0
—Rti2n——R1F € o l+4e Bt
DDDDD/ c dz:/ © dz_ei%ra/ o
cl+e? Ceolte” Ceolte”
(1 _ ei27m)/;oo 1(3_ " dl‘ — _27rieia7r
0ooooo / e o TimerT i2m i -
ool te® 1—ei2ma  eima _e—ima  j2gingw  sinaw




2. f(z) = 1156 00000 14+25=(22+1)(2*-2*+1)=00000

2+1=(2+i)(z—49) =000 z=4i

00024 —224+1=(22+1)2-322=(22+V32+ 122 - V32+1)=0
0o Z:fx/gztz V34
oooo0oooooooono
Cr:iz2=Re®(0<0<7),C:z2=2(—R<2<R)
ROOOODO0ODOO0OOOf(r»)DDUOODODOO
000 C+Cgr000000DOCOOODOOOOO

)

n :
wigiﬁm3DDDDDD1DDDD
. . . 2'4 1 /)
Resl /(). 1] = lim(z ~ ) 57 = = 5
\f+l : V3 +i 24 1 V3 —i
Res[f ]: lim (zf )6 _ _
— gt 2 /541 3(V3+4) 12
_ B .
Res[f \[+Z:|: i (Z_ \/§+z> E
g =Y 2 26 +1
1 _ —V3—i
—V3+1) 12

gobogbooaboodaod

‘ V3+i —V3+i
/C‘Jrch(Z)dZ = zQw(Res[f( ), i]+Res {f 32+ ]+Res [f(z), %D
; : V3—i —V3-—i
:Z2W(_>5+_ 2 T ) ;
oood maj@leLﬂ@@+z¥ﬂ@@

R 9]
R—ooO0O0O CRf(z)dZZ/Rf(a:)dx—>/00f(a:)d33

4

DDD‘ (2)dz| <
CR

G 7TR—>O[||:| f(z)dz =0(R — o0)
R Cr

o0 4
x 2
goood —dr = -
/ 1+x6x 37T

— 00



2

3+M)2 1i@ :(B+4m1+%52+; (—5+mﬁ2_i

8- (1) (1—22‘ 5 5
9

N P S U
=(—1+2i) 3—4i 3 3 5t

(2) (a) z=re? 00000000000 logz =logr +if(—m < 6 < 6)
1%z=4guummml%r+w:—%
s

000000r=16=—5

(b) z=2+4+yi 000 e* =e*(cosy +isiny)

1—@':\/56”% :\/Q(cos<—%)+sin(—%))

1
DDDDDDJ:vﬁﬂﬂx:byﬁziby

(
2

y:—£+%WMDDD)

1
DDDz:ikg%m(—%+mmynDDD)
(3)00 f(-) 00000 0000010000

22 -1 22 -1 -2
T e . _ -2
Res[f(2),1] ZILHZ(Z Z)Z2 +21 lim z+i2 9 =&
ze—1 zc—1 -2
- ) o _ -2
Res[f(2), —i] = lim (z +1) 5= = lim ——— = — =i
(4) 24 —522=00000 22(22-5)=000 2=0,+V5
3
1
DDDDDDDDDDDDDDDDZ:ODf@ﬁ:i;%%fDZDDDD
zZ7 — oz
3 3
L 227 +3z+ 1V . 22+ 3z + 1Y/
Res[f(z%()]—ig% (Z 24 — 522 ) _ll—>o( 22 -5 )
. (32243)(22=5) — (2 +32+1)-22 3
= lim 3 = ——
z—0 ) 5
000000000000
1
hh;gﬁi;w—w%mﬂﬂ@ﬁyw%(g)—gw



1 1
4. (1 - _
W& = s 52~ GooE—1)
1
00 2=2,5;0000010000

1 . 1 1
Res|f(2), 1 =G oy T 173

Res [f(z),%} = lim (z_ ! 1 1 1

= lim —— -

z—1 2)(2—2)(22 —11) 2—12(z —2) T3
(2)000 €00D0000000 :=3000
1 1 2
000000000000 /f(z)dz:z‘27rRes[f(z),§] :i27r(—f) = it
C 9

(3) z=¢€" =cosf +isinf,z71 =e ¥ =cosf —isinf OO

1 1
z4+ 271 =2cosf .. cosh = 52—&-52_1
1
000000« = ,5*5
0,0 o 1 i0
/f Jdz = o f(e)ie! dG:/O S e i 16

2m .
i
= —d@ ———df
/0 2¢t — 5 4 2~ /0 22— 542271

2 i
= —df
/0 4cosh —5

000O0O00a=4,b=4,c=-5




