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Uy = \/TTZ,IZ’ Uy = \/TTyQ
vy = 0, vy =0
Uy F Uy, Uy F —Uy

BIFE 2.6 TR X 512 2z DB THR W EHITIE W,

212 z=2z—iy ZRAL T, ALOBD y 2 ELIHDRDF, BEH0TH2 I 2EKRT 5,
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L+ic)z? + (—2i +a+2c+id L—ia+b—ic+d+i)y?

0, d—2 =0, b+d—-1 =0, a+c—1 =0
2, b =-1, ¢ = -1,d = 2

(1 —1i)2?

= v, = 2y+1, vy = —v, = 2z

2z, g(y) = c (FZDOER)



(2) uy = v, = 322 — 312, Uy = —Up =

= —1—6zy
u = 2®=3ey’ +9(y), uy = —6ry+g'(y) = —1—6zy, gy) = —y+c (cFERDEH)
f = 2 =3 —y+ect+i(—y +32%y+x) = 2 +izte
f 2.14
(1) Upo +Uyy = Ugg +Uyy = 0
(2) Vx —Uy = Uy(l', —y) = _'UI(Z'7 _y)
Vy = Us = uz(w,—y) = vy(w,—y)
V(z,y) = —v(z,—y)+c (cEEDER)

1 2.15 re? =r(cosf + isinf) ZHEFEIMH S,
B 2.16 re? = r(cosf + isind) & RIS,
fd 2.17

(1) er =

€Tt = e¥eW = e¥(cosy+isiny) = e¥(cosy —isiny) = e%e W = "W = 7
2) n=0,n=10K, A, kHEDEEKT. ()" =k PRILTVWE LRET 2 L
(ez)k+1 _ (ez)k (ez)l — ekzez _ e(k-‘rl)z

BoT n=k+11ZDWVTH ()" = " PKILT %o — S, efe > =1&D (¢*) ' =e* RDT
n=-1T% (e*)" = e BWRILT 5, n=k<0THHILTIRET L

(ez)k—l _ (ez)k (ez)—l — Fremr — e(kfl)z

FoTn=k—11TNLTH (e*)" =™ DBHILL. ETOEL n 1T L TRAXIHILT 5,

(3) le*| = |e%(cosy +isiny)| = ¥ = R
fd 2.18
(1) e = 144 = \@eﬂi/4 _ ezeiy
e = V2, y = %—O—Qnﬂ'
1
x = 510g2
1 At
z = —log24+i|l-+4+2n|7 (n€Z)
2 4
(2) 2z _ 1—&—\/52' _ 267”'/3 = 221y
o 9 9y = g+2n77
x = 210g27 y = %—l—mr
1 (1
z = —log24+i(=-+n|nm (n€Z)
2 6
(3) e##A0&D
622 i = 671'1'/2



f2.19 SBEEOMT DR EHANE D az=w 2 EL

d .. dw d w s
7€ = ———-—€¢ = ae’ = ae
dz dz dw
f& 2.20
-2 2
(1) cos2i = € 2+ = cosh?2
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3 -3 3 1 —3_ 3
(3) cos (%—32’) = COS%COS(gi)+SiD%sin(3i) _ ge 2+€ +§e - e
3 .
= §008h3+%sinh3
R 2.21
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1 ) )
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sin(z +14y) = sinxcosiy + coszsiniy = sinzcoshy + icoszsinhy
cos(z +1iy) = cosxcosiy—sinxsiniy = coszcoshy —isinxsinhy
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|cosz|> = |cos(z+iy)|> = |coszcoshy —isinzsinhy?> = cosx? cosh®y 4 sin? zsinh? y
= cos?z(1 +sinh?y) + sin? zsinh?y = cos?z +sinh?y < 1
sinh?y < sin’z
6y — 67?/
|sinhy| = R < |sinz|
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e® —2|sinzle! —1 <0
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(1) log(—=1) = Logl+(2n+1)m = (2n+1)wi (n € Z)
(2) Log(—-1) = mi
(3) log(3 —4i) = log pettan (4/3) — Logh + i ( tan~! % + 2mr) (n€Z)
4
(4) Log(3 —4i) = Logh—itan™" 3
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(1) z=re? L@ L

elogz — elogr6i9+i2nﬂ' _ T‘Gw = 5
(2) z=x+iy LB L
loge* = loge e = Loge” +iy+2nmi = x+iy+2nmi = z+2nmi (n € 7Z)
i 2.28
logz = Log x2+y2—|—i<tan_1g+2mr)
x
v = Logy/a?+ y?
voo= tan_lg—l—er
x
_ x _ Y
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—y/x? Yy 1/x T
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(1) 2 = /Dol _ (/212420 _ i1/ AT () ) 1)
(2) (1) = eilos(-D) = (illntDr _ —CniDr (¢ 7)
(3) o= eilosi — Gii(l/22m)m _ —@ntl/Dm () e 7y
(4) (1= i)+ = O+Dlog(=i) _ (+9)(LogV2+i(~1/4+2mm) _ Logv2,(1/4-2n)m jiLogy—in/4

= 2ell/A+2m)m {cos (Log\/i - %) +isin (Log\[ - Z)} (nez)
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(1) f(z) = —2?=2zy+y®+i(a® —2zy —y?) = —(2? + 2izy — y?) +i(2? + 2izy — y?)
= (=1+1i)2?
P = 2-1+0)
(2) f(z2) = e ®(cosy—isiny) = e *W = 77
Fe) = e
(3) f(z) = coshzcosy+isinhzsiny = cosixzcosy +sinixsiny = cos(iz —y) = cos(iz)
f'(z) = —isin(iz)
4. (1)-(5) AW
(6) f(z) = sinzcoshy+icosxsinhy = sinxzcosiy+ coszsiniy = sin(x +iy) = sinz
f'(z) = cosz (z€C)
5.
(1) Vg = —Uy = —2z+1, vy = uy; = 2
vo= =¥ tatgly), v, =gy = 2y
gy) = ¥*4+c (ceR), v = -2 +24+9°+¢
f(z) = 2ay—y+i(—2®+ax+y?+c) = —i(z? + 2izy —y*) +i(x +iy) +ic
= —iz?+iz+ic
1 2 2 2 _ .2
@) v o=y e W P
2 +y? (2P +y?) (2% +y?)?
vy = Uy = 2 723:?/
y = Uz = (22 + 12)2
x 1 222
= 2 T2 .2 ) z = - !
v y+ 22 + 42 +yg(x), v 22+y2 (221 y2)2 +9g(2)
9) = c (ceR)
v o= y+m+c
Yy , T i
(3) vy = —uy =—eYcosx, vy = uy = —eYsinz
v = —eYsinz+g(y), vy, = —€eYsinz+4'(y) = —eYsinx
gly) = ¢ (ceR), v = —eYsinz+ec
f(z) eVcosx —ieYsinz +ic = e TV fic = e ¥ +ic
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—u, = e’(zsiny+siny+ycosy), v, = u, = e“(rcosy+cosy —ysiny)

e”(zsiny +ycosy) + g(y), vy, = €e"(xcosy+ cosy —ysiny) + ¢'(y)
¢ (ceR), v = e®(xsiny +ycosy) +c
e”(xcosy — ysiny) + ie®(zsiny + ycosy) +ic = ze* +ic

3 1 i
e = VAt — 2Bk} 2 g
2 2
(1
z = Log2+i 6—|—2n T (neZ)
. 1 21z - 12
sinz = > e’ —ie” -1 =0
. L +v—1+4 1 . .
er = u — *(i\/g-i-l) — eﬂl/ﬁ, 6571'7,/6
2 2
5
z = 671'—!—27177, 67r+2n71' (neZ)
cosz = 2, €2 —4e* 41 = 0
e” = 243, iz = Log(2+V3)+2nmi (ne€7)
z = —iLog(24V3)+ 2nm
sinz = —i, e?* -2 -1 =0
€ = 1£V2
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7. BRFEOEROFEEDED

8.

x = rcosh, y = rsinf, r = /z2+y2, tanf = J
x

Cauchy-Riemann OREf%:R & b

% = %:cose,g—;:%:sinﬂ
dg = (3052(9<—y2dx—|—1dy) = —ﬂdx—f—cosedy
T T r
Oor ou 00 du Ou  sinf du
= e 7 Bl e 7
orou 00 du . Ou  cosf ou
Y= gy Tayes - 0% T e
Vp = COSG%—ﬁ@
T or r 00
. Ov  cosf Ov
vy = smHa —
Cosﬁ%fﬂ@ = sin0@+ﬂ@
or r 00 or r 00
SmQ@—l—ﬂ@ = —cosﬂ@ﬁ—y@
or r 00 or r 00

H 13 xcosO+ 523 xsinf, 513X x(—sin )+ 2 23 x cos Z1E2 &

ou 10v 10u ov

o = o0 rop _ or

11



2
%uQ = 2%uzu = 2umu+2(uz)2
0? H? 9 H? 0? 5 o
(g )V = (g aga) ()
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SITHOFESTHOWAEZ L BUTO@ED TH S, BAIDFS T u, v BHMBEKTHZ Z e 2V, 2%
H D% 5 Tld Cauchy-Riemann OBFRRZH W, BBEOFESTE |f/(2)|? = |up +iv.|> = (u2 +02) ZH
W7z,

10. 9 kD
0 = VY AP =4 1)
k

k
i) = 0 = fi(z) =0

BIRE 2712 XD fir(2) 13EE
ETIE
B3.1 F=U+iV eEL CEBERBOSBECRES 5, F'=U"+iV' 2OTU', V' bk, Ok

B
[ v = ve)-ve
VIZOWTH AR, o T
B8 B B
/ F'(t)ydt = / U’(t)dt+i/ V't)ydt = UB)—U(a)+i(V(B)—V(a) = F(B)— F(a)

3.2 MURIZER
) z=t2,y=t(0<t<1) kby=yz2(0<2<1)
(2) 2 =2cost,y=sin (0<t<m) &D

x 2
(5) +v* = 1 0=<y=<y
f5 3.3
_ Lo M2 -1 i - i3 ! 3n—1 7, _ n(1+1i)° _ (141)°
[ s - /O(t(1+)) N1+ i)de = (1+)/0t ar = " - B
1 1 7;3 a1
Lo = [Ceoasiremaran = v [ ewrdon = S [en)],
o (1+9)?
B 3
4 3.4
1 L . G ' N 1)
/Cf(z)dz _ /O(t—zt )(1 4 2it)dt = /0 HUbit 4 27)dt = 14 30
f5 3.5
= Mo ng = 21
(1) /le(z)dz = /0 2t*(1 4+ i)dt = 3(1+ )
L 1 o1 4
A2f(z)dz = /Otdt—l—/o(l—i—t)zdt = §+§Z
/03 f(2)dz = At%’dw/{) (2 + 1)dt = %4—%1’

12



2 [ = [avireasnn = 2o

1 1 ) ) 2 )
/CQ f(2)dz = /Otde—/O (1 itide = S(-1+i)

2)dz = 1i2i 1 i)? _ 2 {
/cgf()d /O(t) dt+/0(t+)dt 3( 1+44)

f 3.6
(n # 1)
™ ) ) i(n+1)t 1™ im(n+1) _ 1
n _ at\"™ . gt _ on+1 € . .n 1€
/C(Z—a) dz = /0 (re') iredt = ir™t L(”*‘l)}o — pnt — T
B 0 (n: odd)
N { —2::: (n: even)
/(z—a)_ldz = mi
C
3.7
f(x)dz = (u+iv)(dx +idy) = uder —vdy + i(vdx + udy)
H BN
/f(z)dz = /f(z(t))z/(t)dt = /(u+iv)(x'(t)+iy/(t))dt/(ux/fvy/)dtJri/(vx/nLuy/)dt
= /(udx — vdy) —|—i/(vdw—|—udy)
f 3.8

dz 1 1
(1) /Z|_2 2(z—1) /(z—l _z> dz =0
@ [ o= = [ ) e = o
lo—1]=1/2 2% — 32 +2 leo1l=1/2 (= 2)(2 = 1) z=2 z-1
z 1 1 1 .
¥ e R T Co e

dz 1 1 1 1 1 1 s
) /|z_i_124—1 - 4/(z—l_z+1_i(z—i_z+i>>dz -2

3.9 % (3.14) @ f(z) £ R2DPITHEE,

3
(1) / “dz = omi(=i) = o
cZt1

z -1 ™

(2) /C(z+1)(z73) : "y R
e? 1 e* e* .9
®) |zt = 2</z—zdz/zdz) e )
c

f3.10 % (3.16") D f(z) £ A2 D2 IKHEE,

" [ CuC RN o
c(z—14 31 dz3 i -, 3
A+ d 2t +1 427 41 i
2 2T g = o = 2ri - = 3!
@) /czz(zf%) : 20, m(»z% (z2i)2)z_o 2"
sh 21
(3) /CCO:S Zdz = gcosho = T
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/ e® _ l/ez 1 1 B 1 _ 1 _ 1
(4) c (2112 1 i\z—i 24i) G2 (z1i)?
- <1 e —e) eiei) = mi(sinl — cos 1)
4 \i
EE RS
1,2, 3 3EME
4 C: |z]=1
z
(1) /szQdZ = 0
dz 1 1 1 .
(2) 2 _ _o. — o ——)dz = —m
c 24 =2z 2 z—2 z
dz 1 1 1
® s - i (Gw)e -
2244 1 4
(4) /C p dz = /<z+z3> dz = 2mi
e 2
i wi/2 —
g = =
dz 11 - 1 1
N — — - - d
(6) /C(az—l)(z—a) a(a a) /(z—l/a z—a) ®
_ 1 o ] 2w (la] > 1)
- 1-a? —2mi (la| < 1)
5. C: |z|=2,neN
2
1 3z + 2 1 1 1 9 o B .
(1) /022_1dz = 2/<2_1—Z+1 (32 + 2)dz = wi(4—2) = 2mi
/7(& = @el = Tel
(2) ce*(z+1)3 2! - e
(3) / (ZCOS.)2 = 2mi(zcosz)'|,_, = 2mi(cosi—isini) = 2mei
c \z—1
/ 2 1/ 1 1o 1/ 1
(4) 1A% T o)\t T i\ i
= 7;2(1+1+1(1+1)i2> =0
sin z 2mi . _ 0 (n: odd)
_ L] .
(5) /c z” dz 1) (sin z) 0 { (ani)!(_Dn/Q_l (n: even)
I = /7271 z = L ! ! z"
(6)  Jo 22 +a? 2ai z—ai  z+ai
B 0 (a>2)
o T ((ai)" = (—ai)") = ma" " [1— (=1)"] (a<?2)
a <2, nBMEMTHNET =0, a <2, n AL THNUL
I = 2mia" Y(-1)n~D/2
6.
I = / C dr = 2mi
lz|]=1 #
2m 6a(cos€+isin9) ) 27
I = / 5 ie?dh = z/ e?<*5% (cos(asin @) + i sin(asin 6)) df
0 € 0

2m
/ e®°9 cos(asin 6)
0

27
/ e sin(a sin 0)do
0

2

0

7. FREOEDO®MD TH B, HL, THIE2.8) 12 B 2.7) DIRD,
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4.1
1 _ I (2" (=2)" N
1 P _— z z = —_ — =
(1) cosh x 2(6 +e7%) 2;<n! + " ) 7,,2;0(2”)'
) 1 B 1 > on (_Z)n > 22n+1
2 _ z __ z _ s _
@) sinhz 5 (=) 22_:0(! nl ) ;(2n+1)!
4.2 [CRERIZEM A8 TEZ BN T VWS,
(z—1)"
(1) flz) = e, fMQ1) =e ¢ = ez( n!) (Jz — 1] < )
n=0
1 n! 1 > N "
(2) fz) = = fM(z) = (—D”W, S = S (=D"z-1)" (2 -1 <1)
n=0
1 1 = . N
Or . = 1T1--1 = nz:%(—l) (z—1)
1 1 1 1 I = [(z—i\"
3 - — -
®) z—2 2 —i4i—2 i—21—(z2—14)/(2—1) 2—17;)(2—1') (I < V5)
f 4.3 d’Hospital D&% HWTH BV, Taylor BT,
2tz _ :
(1) im 1 = m 2E g
z—0 z z—0 2
cosiz — 1 1 2
2 g 8™ L a2 = &
2) i —> 5 (™) 2
(3) g F 0y, 22 L
z—0 SIN Tz z—0 T2 ™
fd 4.4
1 1 = (=2)"
(1) Be2z 236_2Z = Z ( n') 2" (0 < |z] < 00)
n=0 :
sin z 1< (-0 o, = (=D,
@) A= ?Z(2n+1)!22 "= Z(2n+1)!22 P 0< <o)
=0 n=0
1 — ()" _ — (=" ;-
3 I dn _ )" 1-an
(3) z 08 — ZT;) @n)! z ngo @n)] z (0 < |z] < o0)
HRFEDREIZIIEEND D,
& 4.5
1 1 1 1 1 = 1= /2\"
1 _ _ — _ — n_ 2 z
S -1)(z—2) 2—2 -1 1-2 2-2 HZ:OZ 2;0(2)
1 11 1 Sl I
2) N - -y =
( (z=1)(z—2) z21-1/z 2-=z e A
1 11 11 11N /2\"
3 - _Z 2 N N 2
) (z=1)(z—-2) z1-1/z 21-2/z ;z”+z;<z>
_ n—1
= Y @' -1
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Or

z z
- = = i =3 1M,
22 +4iz —3 (z+14)(z + 3i) i, 3t 1t

z— 21 1 ) . _ 5
@i T Grapeom 2 SRR -2E2fiom.

tanz = of (n+1/2)7 (n€Z) i3 1RO,
COS 2

EEREE

1 1 1 = "
2—2  2-1-1  1-(z-1) =2 (=" (=-1l<D)

n=0

(z12_i> B ;<_1—(i—1)_1+(i—1)>
(

o0

DA () = =) - (21 <))

n=0 n=0

N = N =

1 1 1 i
Az-2)  (z-12-1 1-(z-1)7 = =D -1 (-1<1)

n=0

(sinz)“™ = sinz, (sinz)@"*F) = fcosz, (sinz)“"? = —sinz
—1)" 2n

> (3" (=3l

n=0 ( n)

(1-cos2z) = _%Z(—l)’.‘@z)gn _ _Z(_l).

DN | =




(6) 226—1/2 — 22 Z (_nl')n —

n=0 ' n=0

3. Hlg, ZRIEOMEDHBEBIKR TS Z L,
4. B, ZREOMEOHHEBHK TSI, HL (2) DETIE m & n AN D> T3,
5. ZREFOMED@ED, HL., EHAI18 RIS ICH I I LICEETBZ L,

6., 7. HZREOHEELEDED

58
5.1 HREOHETEIMITEICIIE [, f(2)dz DEIGZ 50TV E08 C IR S < JFE % B TPl

1 n z n Z7 0027
1) f(Z):Zel/:ZZF:Zk!
k=0 k=0

1
Reslf,0] = (n+1)!
e’ 5= 22" 2, 22
(2) f(2) - = 5; p ; "
1 1
Res[f,0] = 2 = )
_ 2 : 1 .2 - (_1) (2n+1) - (_1)71 1—2n
(3) fz) = =2 sin z 7;)(2714—1)'2 = ;(27"*‘1)
1 1
Res|[f, 0] 3 5
5.2 -
(1) S (z =) (z + 24)
1 -2 2
Res[f,i] = % = 3 Res[f,—2i] = _—3z =3
22 +1
(2) flz) = 1)
Res[f,0] = %1 = -1
1. d?22+1 1. 2
Reslfill = 3G = 3iim =1
eZZ
®3) 1@ = e e
Res[f,i] = (e_l>2 = _g
_— d et L iet? et? B ie”2 g2 2
Reslf, 2] = z11_>n211%z_2 B zh—>n2li<z—i (z—i)g) g 2 e?
2'2 2'2
(4) IG) = Gy T Grapeozp
L d 2P L 2z 222 i 2(20)2 i
Reslfo 2] = Mmoo rap zh—>H21i<(Z+2i)2 B (z+27j)3> T R ]
. . d 22 , 2z 222
Reslf,=2i] = lim == (z - 20)2 ZEIP21<(Z—2¢)2 - (z—2i)3>

i =20 i

(—4i)2  (—4i)3 8
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5.3

sin z
= t =
(1) 1) anz cos z
1 . 1 _ 1
For z =~ n+§ m(n€Z),cosz ~ —sin|z-— n—|—§ 7 | sin n+§ v
N L1 _ L1
R~ z=(nt+g)m)sin{(n+g)7
1
Res {f, <n—|— 2> 7T:| = -1
Or
Res {sz,<n+17r>} _ sine _
coS 2 2 —siNZ|,_(,11/0)x
z
(2) 1) = sin z
Res|f, 0] 0 (0IFFREFIRERFFESRTH %, )
For z~nmw (n € Z,n#0), sinz (z — nw) cosnw
nm
Res[f,nm] = = (=1)"nm
(="
Or
Res[f,n7m] = COZZ = (=1)"nm
fd 5.4
dz ; wi/3 1 —mi/3
(1) /C\:m = QWZ(RQS |:2,’3—|—1’€ /:|+RGS |:,2:3—‘,—176 /:|)
Res | L s 1 1 B 2 1 3-VBi1  VB—i
2341’ emi/3 41 emi/3 — g—mi/3 3+ \/gz \/gl - 6 \/32 6
1 —7i/3 1 1 - V3+i
Res [23 1 } e—mi/3 1 | g-mi/3 _ gmi/3 Res [23 1 ] "%
/ _dz 2
cB+1 3
2 i : 2 wi/4 g —mi/4
(2) CZ4+1dz = 2mi | Res are + Res AT
2
2l 1 1 1
Res [24 1 T Vomi/d _ g3mi/ grifd _ g—3ri/4 gri/d _ g—mi/a
. 1 V2(1 - i)
= A =
+1 7
V2V2(1 + 1) V2 8
2
2 _aal 1 1 1
Res L4 1 T TVoTRi/a _ oBnifa g—mijd _ g—Bwi/4 g—mijd _ gri/a
22 V2(1 +1)
N
/ g - V2
e @ o= o
fd 5.5
z z
(1) / dz = 2mi <Res [ ,1] + Res [ ,—2])
l2j=3 (2 +2)(z = 1) (z+2)(z—1) (z+2)(z-1)
1 2
= 2m <3 + 3> = 2m
e* e®
(2) / dz 2miRes [ ,O] = —mi
2|=1 2(2 — 2) z(z — 2)



zsin z zsin z
———=dz = 2miRes |——,!
CI R il (=
Res zsinz i zsinz (sin z + z cos z)| sini + ¢ cosi ie
- 2.4 — = -
(z —14)%’ dz - #=
zsin z
aliicalad = 9
/|z—i=1 (z —1)? : e
+mifd 112 _ o _ T _ 5 _
(4) le 1] 2 2(:0s4 2-v2 < 1
+3mi/4 2 3
le -1 = 2—2COSZ:2+\/§>3
z z . z .
2 4 = 27 [ Res Ti/4 R —mi/4
/|z1_lz4+1 z m( eb[z4+1,e :|+ eSL4+1,e
Res P e‘n’i/4 _ eﬂ'i/4
2A4+1’ (eﬂ'i/4 _ 6371'1'/4)(67”'/4 _ 6737ri/4)(e7ri/4 _ 67772'/4)
_ e‘n’i/4 B _E,L
V2042 4
Res L 6771'2’/4 _ e*ﬂ'i/4
A1 (e~ mi/4 — e3mi/4) (g~ mi/4 — ¢—3mi/4) (g~ mi/4 — gmi/4)
z . 1.
= Res [Z4+1,e7”/4} = 7
z
———dz = 0
/|z1_1 Ar1”
[ 5.6 B BIRUIEI TIEAR DT, MO ORIRIIETHEIETIE, i DIHASTZBIE T L,
2m
(1) I:/ do :/ 1 @:21'/ dz
o 4—3cosf cd—3(z+271) iz 0322 —-8z+3
44+/7
322 -82+3=0=z= 3‘[
4— —4 2
I = 2mi2iRes , VI A VT
322 —8z+3 3 —7 7
2
2) IZ/L:/;%_Q/L‘
o 5+ 3sind ch+3(z—2z71) iz c 3224+ 10iz — 3
—5+4
322 4100z —3=0= 2 =i >
[ — 2mifRes |-~ _Lf _ 4 _ 7
322+ 10iz—3" 3 i 2
27
(3) la| < 1OWE [ = / 4 :/;3 - E/L
o 1l+acosh cl+5(z+271)iz i Joeaz?24+2z4a
—14++1 - a?
az2+2z+a=0:>z:7a
a
2 1 —1++v1—a? 4m 2w
I = 2mi-Res , = = —
i az?+2z+a a 271 — a2 V1 — a2
(4) a> 108 /2” do _/ 1 @__2/ dz
Jo a—sin®  Joa-L(z—2"Y) iz c 22 —2iaz—1
22— 2iaz—1=0=z=i(a+ Va2 —1)
1 —4mi 2m
I = 2mi(-2 - e -1 = _
wi(—2)Res {22—22’@2—1’1((1 a )} TR T =T
a< —1THhUI (WHEDBIIZAT)
—4mi 2m

I

it \/ﬁ)}
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B 5.7 BEooE bia‘«ffh@%&

dx ) ~1+iV3
, 1 —1+iV3 2mi 2v/3
I = 2mwiRes , - =2 - ZVe.
1+ 2422 2 i3 3
> 22dx 1 [ 2%dx 22 ,
I = et il R 171'/4 R 3im/4
(2) /0 1+ 2/,001+x4 (eS[H 2 ° }“L es{1+z4’e
Res Z e/ = i = il
1 + 247 3 y—ein/4 4 ’
—3im/4
Res , 317r/4:| _ €
[1 4 24 p—e3in/4 4
/ ( \fz> V2
frng JERS— = —1T
4 4
I = /DO 7x2d$ = 1/DO 73026[% = miRes 72 )
®) Tl G T 2 (e (1+22)%
Res 22 |- d 22 B 22 222 i
(14 22)2’ dz (z+10)%|,_, (z+4)?2 (24103 /)|,_, 4
T
I = -
! o b ab
cos bx T
. =3 1= SO = Lemab/vV2 n
5.8 a>0,b>0DK, /—00554‘“14 a3 sin \/§+4
TR 2 DIEFEEEWR Y, 2RI a2 2502 Db, blda L DETEHNS D bRV,
00 eibw ibz /4 eibz 3im /4
— — o (% LT
I = /_Oowdx—Qm(Res [z+a4’ ]+Res [24+a4,ae ])
Res eibz A eibz ez’ba(l-&-i)/\/? _ eiba(1+i)/\/§€—3m/4
24+ at’ 423 it/ 4a3e3iT/4 4a3
Res bz o] eibz eiba(=1+i)/V2 _ eiba(=1+i)/V2 o —im /4
A1 gt 423 | sinsa Ag3edin/4 4a3
—ab/V2 4 , , , ab
I = 2’7‘(’i€ . (_ezab/\/i+z7r/4 + e—zab/ﬂ—m’/4 — —ab/\f sin + ™
4a ~ 3gint a3 ) V2 4
5.9 a>0,bb>0 DK, / TP e = me— V2 cos [ 2L
zba: —00 zt + ay 3 ibx ﬂ ZSGibz
_ . im/4 3im/4
I = Im/ 334+a4 Im2m<ReSL4+a4,ae / +ResL4+a4,ae /})
1bx bz iba(1413)/vV2
Res 72 ¢ aei™/4| = & - s
Z4+ 47 4 r—aqein/4 4
Res |:Z et ae3i7r/4:| — & = e’iba(*lJri)/\/i
4 4 - -
z*+a 4 |, esin/a 4
—ab \/5
I = Im2mis / (eiba/‘/§ e ha/VZ) — pmab/VZ g <ab>
> /sina\? V2
I = d = —
g 5.10 /0 ( - ) x 5
sin? z 1 —cos2x
2 B 212
62iz -1
e =
C = (-R,7r]-Cy+[r,R)+Cr (R— 00, r—0)
f(z)dz = 0
c
w ) , T g2iRe’ 4
f(z)dz = / f(Re®)iRe®df = / ————idf
Cr 0 0 Re
™ ‘QZiRew o 1|
f(z)dz| < / de
CR 0 R
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1 i6 i S —i6 1 i6 S —i6
eQzRe 71|2 _ 621Re 6722Re 762136 76722Re 41

6—4Rsin9 _ 26—2Rsin6‘ COS(ZRCOS 9) +1 < (1 + 6—2Rsin0)2

f(z)dz

1 —Rsin6 w/2 1 —Rsin6
< /;ii——f:2/ e L0 (R> )
Cr 0 0

R R

0

T g2ire” _ 1 2iret?
/Crf(z)dz = /0 Wzd@ = /0 T 5id0 +O(r) — =27 (r—0)

-7 R R2 97 — 1 R . 2 oo - 2
/ f(a:)daH—/ flzx)de = / Lf)dl‘ _ _4/ (blnx) de _)_4/ <b1nx> i
—R r r T r x 0 x
o0 /g 2 0o 2z
sin 1 e2ir _ | 1
/0 ( T ) dz = _Z[w 2 dr = _4/Crf(z)dz = —

[l 5.11, [ 5.12 13RO H I IT AL LS BE L TA LS. ERELZHAVLHIIT I RYIBRHETDH

%o
\7/geﬂ(l+2n)i/7 (n = 07 17 L a6)

fd5.11
w=6z+1/26 DFERIZ

Tlz|=10AMl, £722=026 O, {EoT. RADFEHIZED T(C,P)=7T-6=1,
MUREHERTH B, z=re?, w=u+iv T 2L

u = 6rcosf+ cos60/r°
= 6rsinf —sin66/r°

A & 2 JEA 2 ORI & JE A 7r/3 OB OIRIE D K/NBAR T w OEF O FERFANZEAN T 5 Z 2 H0 0
%0 1> /1/6 THAUR, 2z D FERORAD % 1T 2RIC w DEFDOEDZ LA LD LRV,

f(z)=2"e"% g(z) = -1 LEL &,
m . dmfk m o
ZU( )dz’f pEe kZO< ) (n—1)-- (n—k+ 1)(—1)"F2nke
By}
f0) = f(0) = ... = f(n—l)(o) -0
S = nle # 0

BRDT, 2=01F f(2) =2"e* * D nfiDBERTH 5, HITIFFRAIHN, L IAT |z =1DF, [f(2)| =
e@Rez > ea—lzl = ¢0 > 1 = |g(2)| TH B, > T. Rouché DEH%E [+ g IHHAT 2 Z B TET,

f(z)+g(z) =2"e"" =13 |z2| <1TARZ n HDFRZHR D, Lo THER 2"e* % =113 [2| < 1IZ n fd
DIRZEFFD,
EEME
z— 1 1
I= [ Z=dn Crlel=g =1l =5 o =2
@m =0,1
1 ) z—2
C. |Z‘—§7 I—QWZRQS |:Z(Z_1),O:| 47
Cilem1=2  T=%riRes | 22 1| =4
:z =5 = 2miRes " )
C:lz| =2, I =47 —4mi =0
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z+1
(2)[2/0(272)20327 C:lzl=1, |2|=3

z+1

C: ‘Z|:3, I = 2miRes |:(Z—2)27

d
2| =2mi — 1 = 271
} i dz(z—|— ) i

322 42z —4
(3)1:/ %dz, Cile—4]=1, |c—4] =3, |c—4] =5

C
Mid z =0, z = +2 (1 fi)

C:lz—4=1,1 = 0

322 4+22—4 12+4—4
C:lz—4/=3,1 = 2miRes [%,2} :27ri;74=37ri
322 +22z—4 3224224
C:|lz—4|=5,I = 2miRes Z+7Z72 + 2miRes L,O
23— 4z 23 — 4z

—4
= 3w+ 2mi— = 5mt

1
1= [ et O k=l b
fiE 2 = a(2 1), 2= 2b(1fil)o (HL a = +b DRI 2z = a 1& 3 fiL,

at+bITHE
1 d 1
Res[<za>2<zb><z+b>"’} T TG DED.,
B ( 1 7 1 >
N (z=0)2(z+b) (2=0)(z+b)?)|,_,
1 1
T (a—02(a+b) (a—b)(a+b)?
2a
T (a-b2(a+b)?
1 1 1
Res[(za)?(zb)(zm’b} R CETIECE | I (s
1 1
ReS[(z—a)Q(z—b)(z—&-b)’_b} T G-a2G-bl|._,  (+a2
B : 2a (a+b)*—(a—b)?\
f= e <‘<ab>2<a+b>2+ <ab>2<a+b>22b) -
a=0b D,
1 d? 1 1
Res{(z—a)?)wb)’“} T 207G, @trop
1 1
Reb{(z—a)ﬁ’*(wb)"b} T GaPl_,  (arbp
I = 0
a = —b DI,
1 1 d2 1 1
Res{(za)ig(zb)’a} T 2d2(z-b)|,_,  (a—0b)
1 1
Res{(zaﬁ(zb)’b} G-aPl, =~ @by
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2. C:lz|=2
(1) I:/c(ziilydz

Res[f,1] = @ez . = e
I = 2mie
> 4
@ 1= [ 5= [
Res[f,0] = 4
4
Resf,i/v2] = o =~
es[f,i/V2] 20i/v/2)(2i/v/2)
. P 4 = -
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<1

EFBIENTES, f(2) BFEMCnMOFEEFRODT, D f(2), g(2) IZ Rouché ICEHZJEHT % &
f(2)+g(2) d |2| < RiCnHOFEREFO,
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