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0 23 (*). te* 000D00DO00DO0DOO0O
/te“t sin(bt) dt
gooooo

000 Z(t) 0 a<t<bO0O00000000 lmy_apo2 (t), imyp_oz/ (1) 000000000 2(¢)
(a<t<b)0O0D0D0O0O0

b b
[ ol = [ V@@ R
ooooooot?
0 24. 00 z(t) = e*(cos(bt) +isin(bt)) (0<t<1) 00000000

gobooboooobobooboooboboobuoobbooboobbooboobo

/a ) dt

b
g/ ()] dt, a<b
a

ggd
b b
M ar :/ A()dt, AeC
oo
2(7)(t; —tj—1)| < Z [2()|(t; — tj-1)
j=1 j=1
god
A 2(75)(t —tj-1) = Az(7;)(t; — tj-1)
j=1 Jj=1

gboboobooboobobooboo

*12gpgpoooooooooong
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O 25. 00000000000O000O0DOCOO0OCO0O0OO0OO00O0

/ab 2(t) dt = e® /ab 2(t) dt

Re(e " 2(t)) = x(t) cos O + y(t)sinf < \/x(t)2 + y(t)?

gobooboobooobooboooobooboobbooboobbooboobbobDbooboo
gboooooobooboboboooooooogoobo

ooooooog*s

0 26 (**). 000

b 2 b 2 b
</ x(t)dt) +</ y(t)dt> g/ O F )2 dt

goboobooobooboooo

000000000000000000000000000000000000000000000*40
ooooooooboooo

/f(x,y)dxdy‘ S/ |f(x,y)| dedy
D D
godoood f(a:,y)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
go0ogogopooo0ogoguooooooogggo

1 1

If(l)f(O)I‘ / f’(t)dt‘é [ ira

Jdogopooooogooooooggooooooogogoo
0 27. 0000000000 f(&) (0<t<1)00f(1)—f0)#£f(t) (0<t<1)000000000

0 28 (*f). 000000 f(t) (a<t<b) O f(t)0000000000000000000000 (s, t)
(a <s,t<b) O
fls)=f®)
S if s £
cp(s,t): ,St .
(@) ifs=t
gboboobbebOoobooboonbbd
ddddooooooooooooboooboooboooo
p z1(t) z1(t) fi(t)
2 IRER IS B I
Zn(t) zn(t) fn(t)

*13 0QoO00000000000000000000000000000000000000
M OopogpopoooDOo0ooooonon
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coooocoobooooo

ail ai12 e A1n

as1 a9292 . agn
A =

an1 Aap2 e Ann

000000000000000000f;()0000000000000000000000000000
0000000 2(#) 000000000000000000
000f(t)=0(1<j<n)0000000%(t) 0

z1(t) G1
: =M |
Zn(t) Cn
O0o00oo0o0oo0ooooooooooono
G1 G1
A =4
Cn Cn

0000000o0U00o0o0oo0UoAND AOOOOOO¢CUOOOODOOOOOOODOOUOOOUODOOO
00AD000O0ODOOOOOOOC"O0O0 ﬁ,...,ﬁ[l AO0O0ODODOOOOOODOOOOOOO

- _ ped
A’Uj = )\jvj

0000
00000000 f() 40000000007, f() 0000000000000

n
20 =3 e, F)=3 gt
j=1 J
g0ooopooooogugoooooog
it —
D_GMeNT =3 gi(1)7]
J J

gobooo

goboobogoo

o 3.5.
(%)
googad
Avy{ = +iwvy, = <i12)
goodogo



0000000000000 g+(t)DODOODO

() ([ [ o).

gooboboobb nOo0obooobbOoobbooobboobbbooobooobboobDbOog nb

gog
e e, =0

gobooooooooooooboooobooa
00 3.6 (00000000). 00000000 f(2)=2"4c12" '+---+¢, 000000000000

(i) 000 f(¢)=00000000 ¢000000
(ii) 000 (iy..., G 00000 f(2)=(2—C1)-+(2—¢) 0000000
(i) 000 f(-) 0000000000 f(z) 00000000000000000000000

coobOooobobocoobooooOooOoOoOoOoObocOoOobOOoOoOoOoOoOoOoOoOCcOo0ObOOoOoOobOOOoOoOoDnn

Remark . 00000000 0000000C00O000C0OO00000O0000000O0O0OO0OOOOOOOOOO
goooooooboooooooboboboooo

Proof. 000 2"+ c¢12" ' +---+¢,=00000000000000000¢,=0000000000
z=0000000¢,#00000
00000 r»>0000000 z=7%00000

F@) =rmem? 4oqrn Tl gy

o0ooO0oOoU0oOoooU0ooUdUr- 0000000000000 r>0000000<0<L 270000
goboooooooooooobooooboo
ooooooor—-00000000 ¢, 000000O0Or—00o0O0O0DOO

6 n in6 616 e*ine
£ = e (14 e
T r

ogo
—1i0 —inf

e Cl—r"

PR p— =0 (r— o)

C1

,,an

(C =max{|c;|}) 0000000 (0<9<2r)0000000000000000000 |2/=7"0
00000 »nO000000000000000

0000000000000D0000<r<oo 000000000000000OOOOOOOOOOOO
000000000000000000000000000f(*)=0000000 re 000000 O

0 29. 000000 (i), (iii) 0 () 00000

*15 Carl Friedrich Gauss (1777-1855)0 0000 000000000000000000000000CO0O0OO00O0O0O0OO0O0O0
oooooOooooooooooo
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030 (). 000000000000 ODO0UOODOOOOO0DOOOUDOODOODDODODOODDODOODOOOD
0000000000000 0D000000D0O00D0O0DD f(:)DODOOf(¢)=0000000 ¢DO
oobooooooo

(i) limp,| o0 |f(2)] =00 O |f(2)| 0 » 0000000000000 00DO0D0D ¢(0O0DOODO
(i) f(z) 0 z—¢00O00DO0O0OO

f@) =fo+ iz=O'+ fin(z = QM+ 4+ fu(z = Q" fi #0

oooo
(ii) f/o£#000000002—¢00000002—-¢000000000000]f(2)|<|fol0D0D0O0O
(iv) fo=000000 f(¢)=00000

0 31. 00000000 20000 Px)00P((x) >0(xeR)0000000000000000
¢ 0000 Q(x) 00P(z) = Q(x)Q(x) 000000000 DDO0O0ONONQ(x) =Y,¢e! 00000
Qz) =>,G2/ 0000

4 0000

coobooooboocoobooooOooOoOoOoOoOboOoOobOOoOoOoOoOOoOoOOCO00ObOOoOOobOOOOoOoDnn
gooboooo

cobobooooboboooboooobooooooboooboooooooooobooooboo0oooooooonn
000000000 DcCOODDO OO0 (domain) 000000*0000000000

o000 0000000000000 00DODO00DOOO0O0DOO0OO0ODO0OOOOO0OODOOOODOO
goboooboooobooooobo-000000O000O0C00O

0 4.1.

() oooo f(z):Z)Eg,D:{ze(C;p(z)#O}. 00D00p(2),¢q(») 0000000000 000O
p(z)=0000000000 p00000O0OOODOOODOO

(i) 000000 f(z)=e*, D=C. 00000000

i + e=i% . 0i% _ o—iz

g sinz=
O00C0eROOODODOODODOODOOOO0OO0OOO0OOO0OOOOO

(i) 000 z=7re"? (r >0, -1 <@ <7) 000 00Logz =logr + i, D =C\ (—00,00 000000
googn

(iv) 000 ¢ 00000000000 2% =08 D=C\ (—00,00 000001

COS z —

0 32. 00 €8 =2 (2 ¢ (—00,0]) 000 Loge* =z (—r <Imz < 7) 000000

0 33. ¢# =¢?,C052 = cosZ,sinz =sinz 000 Logz = Logz 000D

*16 0ooo0000000000000000000000000000000000000 {|z—¢<r}0000000000
00oooboO0obO0oo000 poOoOooOOoOOOO0ODOOO0OOO0O0OO0O0O00O0ODOO0OO0OOO0ODOOOODOOOOOOn
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0 34. 2=re" (0<r<1)0000Log(l+2) 000000000
0 35. 00000000000(:Y=20000000000000
036 (*). »? 0000 :0000000000000000000000

O00z=2+iyeDOODODODODOOO f(2) =ulz,y)+iv(ie,y) 00000 0000000000
0000000 u(z,y), v(z,y) 00000000000000

0 4.2
() f(z)=220000u(z,y) =22 — 92, v(x,y) = 22y.
(i) f(z) =2 0000 u(z.y) = 2, o(e.) = .
(iii) f(z) =|2? 0000 wu(x,y) =22+ 9%, v(x,y) = 0.
(iv) f(z)=1/2 (D=C\{0}) 000D
u(z,y) = %ery v(z,y) = _%erg'

00 fO0000000000000000 DOODOwOOOODODOODOODDOODODOOO
w=f(z) 0000000000

0 4.3. 00000000 ¢000 o00000f(2)=¢%24¢(D=C)00000000000000O
00 (0000000000)0000

0 37. 0000000 0000000 f(2)=e¥z00000000000000000000

0 38 (**). 000 20 |2/<10000000w=1+2+2200000 DO0OO0O0O0O000O0O00O0
000000000000 22+4241-w=0000000 |2/<10000000 « 00000000
0000D00|x=10000w00000000000000000000000

00 44. 00 DO0O0OOOOOODOOOO f(:) 000000 (continuous) 0000 ¢ce DOOOO

lim f(z) = f(2)

z—cC

oooooooon

0 4.5. f(2) =u(z,y) +w(z,y) (z=z+4iy) DO0O0O0000 f(2) 0 ODO0000wu(z,y), (v(z,y) OOODO
00000000000000000000000Z |2|0 2000000000

00 4.6. 00 DOOOOOOOOOOOO f(,) 0000000 (complex differentiable) 0000000

ceDODODODO

o=t 10
0000000000000 f(») 0 DOODOOODODOOO0OOO0 fO0000 (derivative) 00000
00000*"0000000000000 (holomorphic **¥ function) 00000000 f(2) 00000

1T 0000000000000000000000000000000000 (00O Goursat DO O)O
*18 00000000 holos = whole 0 morphe = shape 0000000000000000000000000000OOO0O
oooooooooooo
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(primitive function) 0000000 F(2) 0 F'(2)=f(2) D0OODOOOOO
goboooobobooboooobobobooooboboboboboooobobboobooboboooDoo

0 4.7. 00 n0O00OO
(™) = nz""L.

O000On<000000D={z#0}00000
0 39. 000000

o0 4.8. 00 z,y OODOODO
ez-‘riy -1
lim — =1
(z,y)—(0,0) T+ 1y

Proof. 000000
le?t i — 1| = |a + ib)| '/ etlatit) dt’ <la+ zb|/ et dt < |a + iblel
0 0

gboboobogbod

eac—i—iy -1

1 1
/ (et(ac+iy) _ 1) dt' < / ‘et(x+iy) _ 1‘ dt
0

0

_1‘:

T 41y
1 1
< |x+iy|/ tetl*l dt < 5|;c+z'y|e|’cl
0
oooooooooot O

o0 4.9. 000000000 0ODOODODODODbDObOOOO

(i) (e?) =e* (z € C).
g , 1
(i) (Logz) = © (= ¢ (~o0,0]).
Proof. 00000000 0DOOOOODOOOOOOOO

D000D00000c¢ (—00,00 00000z =ce®™% 000002 — ¢ <= (z,9) — (0,00 0000
0 0 Log(ce®®) = Logc+x+4iy 000000

Logz —Loge =z +1y
z—c Coclertiv —1) " ¢’

O

0 4.10. 000000000000 f(2)=2x=2+%, f(2)=x—iy=Z(r=Rez,y=Imz) 00020
goooooooogo

gobooboooobobooboooboboobuoobbooboobbooboobo

*900000000000000000000000 €®=1+a2+0(2?),cosy=1+0(y?),siny=y+0(y3) 000000
oo

20



00 4.11. 0000000 f(2), g(2) 00000000000 f(2)g(2), 1/f(2), f(g(z)) D0O0D0OD

(f(2)9(2))" = '(2)9(2) + f(2)d (),

(1)/:_f@)
f(2) f(2)%
(9(f(2)))" = g'(f(2))f'(2).

0ooo
Proof 000000000000 w=f(2),b=f(e) 0000000

9(f(2)) —g(f(a)) _ g(w) —g(b) f(z) = f(a)

zZ—a w—>b z—a

0000000000000 0D0z2#e¢ 00000 w#b00000000000000O0OO0OOO0ODOOO
oobobobooobooooboooooon

1(:)=f(a)
ﬂ@:{ = 2T

f(a) otherwise

00000f(z)— f(a) =(z—a)F(z) Olim,, F(z) = f'(a) 0000000 Gw) — ¢ (f(a)) (w— f(a))
gboboobooobod

9(f(2)) = 9(f(a))

zZ—a

= F(2)G(f(2)) = f'(a)g'(f(a))

googon U

Remark . 00000000 DOODOOOCOCOCOOOO0OOO0O00O000OO0OOOOOODOODODOODOOCODODOO
goboboobooobooboboooboobooooobobooboboobooooboboboboobobDoboooo
[II]DI:II]D[II]I][II:ID[II:IDI:IDDI:II]DDDDDDDDDDDDDDDDDDDDDD(\/Z)Q:zl:ll]
ooao (C\(—oo,O]DDDDDDDDDDDDDDDDD@:ZDDDDDDD C\/:ROOODOOOO
00000000000000000000000000000000V22=—>000000000000
gooo

0 40. 0OO00OO0o0OOO0oOOobOOobODOobDOobOobobobobooooog

00 4.12 (0DO000D0O0O0O). OO0 «0OODO

oooooo
z24+z 22—z

2 b

xTr =

Joooooooooobobobobobooooo
0 om0 o 1
0z 0z0x 0z0y 2
9 _0eo oo 1
0z 0z0x 0z0y 2
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00000000000000000000000000 £(2) =u(z,y)+iv(z,y) (z=z+iy) 00000

OF _1(ou o\ i(o_ow\  of_1(ou o\ i (o0 ou
dz 2 \0x Oy 2\0z Oy’ 0z  2\0x Oy 2\0z  Oy)°

0z 0z 0z 02 ae9_az>_1<y W)

2o Y e Y mer 970: a\ax2 ap

00 4.13 (Chain Rule). 0000 f(z) 0000000000000

o in®

of dz of
= GG O+ ) F 0.

d
SIE) = S ) T
000O0f(,) D00D0DD0O0OoOooOon

dz

d :
S1E) = £1E0) 2 0.

0 4.14. 000 A #0, 2,000 nOO0O0D0DO

d n+1 n
%(AH/J) =(n+ AN+ pn)
ooo

/()\t + )" dt = (Mt + )"t

1
(n+1)A
0 42. 0O0O0O0gooo

3
goboooboooobooooobooooooooooooonon

/(t+i)2dt:1(t+i)3

00 4.15 (Cauchy-Riemann *?°). 000000000 w(x,y), v(z,y) 0000 u(x,y) +iv(z,y) OO0

0
gooao f(:v+iy):f($,y)DDDDDfDDDDDDDDDDDDDDDDDDDDD%:0DDDDD
Z

ou Ov ou ov

or  dy’  dy Oz

00000000000000f(x)=% 0000

*200p000000000000 Cauchy 00 Riemann 000000000000000000 (d’Alembert, 1717-1783) O
1752 00000000000000000000dAlembert 00000000000000D0DO0O0O0OO0OOODOOOO
0dooooooooooooooooooooooooooooooooooooooooonoooooooooooooon
0dooooooooooooooooooonoooooooooooooooooooooonoooonoooooooooon
ooooo0oooO0o0oO0o0boO0O0O0O00O000b0O00bO000O0
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Proof. 00 0O chain rule 0 00O
110 = [ g+ (- neyar
1 1
:/O Zﬁ(tz+(1—t)c)(z—c)dt+/o g—é(tz—l—(l—t)c)(z—c)dt

_of of  —
= SO =)+ 5O =)

-|-(z—c)/01 <gf(tz+(l —t)e) — Z(c)) dt

O00ooo0O0o0oo AhO0O0O0O0OOO

/0 (h(tz+ (1 —t)c) — h(c)) dt‘ < max{|h(w) = h(c);lw—¢c| < |z—=¢|} =0 (]z—c| = 0)

000 (z—c¢)/(z—c)=e 22> gOOOOOODOOO O

0

Remark . %:ODDDDJCD ;00000000 zO000OOO0OLOOOOOODDOODLOOOODLOO
z

goooooogo

O 43 (*).
f(z +iy) = e®(acosy + isiny)

O00000000000O000D eeCOOOOO

0 44. 00O f(z+iy) = u(z,y) +iv(z,y) OOO0O0D0O00Ou(x,y), viz,y) 000O0O0O0DOOOODO
goo
0? 0? 0? 0?
(3 52) »= (5 ays) ="

0 45. f(2)=000000f(2) 0000000

coooocoooo

0 46. 0000 f(2) 0 |f(z)] 000000000000000000

0000 Cauchy-Riemann 00 00000000000000000000 f(2) = u(z,y) +w(z,y) O
goobooon

000 ¢ 0ooo

Uy Uy \ _ Ug Uy

Uy Uy ) \ Uy U
cooboboooooooooooOoOooOoOobOOoO0OoOoOoOoOoOoOoOoOoOoOOoOOObOOODbDOOObOOOnO

goododooooooobobobobobobbbobobboboddddoooooooooobobono
000000000000000 (conformal mapping, conformal transformation) 0 O 0 *210

210000000 conformal 000000000000 00000O00000000000000000O0O00OD0O0OO0
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coooOooooOoocoobooOoobooOooooOoocOoOobOoOoOoobooa

N

0000000000000 0000000000000000000000000D00O0det(p")=000
oobooooooobooooooboooobOoOooboOoboooOoobooOoooooOooOooOoOoOooboboOooon

DDDDD%%—ODDDgg:ODDDDDDDDDDDDDDDDDDDﬂ@DDDDDf@)DDD
f(z)0000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000000
000000000000000000 ¢c=a+4 000000 fa+i)=0000000000000
00000000000000000000f"(c)#000000000000 ¢c=a+4 0000000
w,v 000000000000000000 u=|f"()|(X2-Y2)/2,v=|f"(c) XY 000000000
0000000X,YO0O(zr—a,y—b)0000000000000000000000(a,b)0 w,v00

00@m30000000000000000D0 #/40000000000000000O0OOO
X\ [(cosf —sinf\ (z—a
Y ) \sinf cosé y—>b)’
coooocoooood

00000oo0oooooo 2" z+41/z

5 ODO0Dod

000000000000000 2()000000000000000 [00000]000000000
000000000000000000000000000000000000000000

00000000000000000000000 ¢t 00 (Cl-curve) COO00000000D00O0O0
Ozt (e<t<bh)0DOODOODDOOODOODO?

() 00 2(t) 00000000 (e,b) 000000000
(i) 000 2/(t) (a<t<b) 0000000000000

/ — 1 / / — 1 /
Y@= 1m0, 0= In, 20

oooood
(i) 00D0DO0D0O0O0ODDO0OD ¢+ 0DO00O0OOOOOOOOOOO

0000000000 000C' 00 2() (a<t<b)00Z(t)#0(<t<b) 0000000000
0000000000 (piece-wise smooth curve) D00 00000000000000000000000
00000000000000000 2() (@<t<b) 00000 [a,b)000a=cy<c1<--<cp=0
00000000 2(t) (¢;1<t<¢)D00000000000D0D0000O0O0DOO0ODOOO0 C'O00D0
00000000000C'000000000000000000000 (closed curve) 0000C! OO
000000000000000000000000000 (simple curve) 00000000000000

*220000000000000000000000000000000000000000000000000000000000
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2(t) (a<t<b)0DO000000DO00DO00DOOO
a<s<t<b,z(s)=z2(t) = s=a,t=0b.
0 5.1.

() 0000000 ¢ 000 ¢ 0000000028 =(1—t)c+te (0<t<1)000000000
000

(i) 0 ceCOODDOOO0 r0000000D0D00002() =re™ +¢(0<t<1)00000000
0ooo

(iii) (i) (o =c—r a1 =c+r)0 (i) 0000000000000000000000O0O0O00O00O000
afufufsfalalaln

I—t)c—r)+tlc+r) 0<t<1,
z(t) = mi(t—1)
re +c 1<t<2

oooo

Remark . 00 000000000000000O0O0O0OOOOOOOOOOOOOOOOOOOOO

2 +itt 0<t<1,
Z(t)=9,2 .4
2 —it* —1<t<0

t+it?  0<t<1,
w(t) = o
—t—it? —1<t<0

O000000000000000000000000000000000000 ct0000000000
00000000000000000000000000000000000000000 ¢c*000000
gobooooboooobooooooboooobOoOooboOoOoobooOooboOoOooOoOoOoOooObOoOooboboOooon
goboooooooooooobbooooooo

0 47. 00000000 0,a,i (¢>0,>0)00000000000000000000O0ODOOOODO
0000000 2(+) 000000000C' 000000000000

00 DOODOOODOOOO0000 f(2)0 DOOOOO C'0O0 C:2(t) (a<t<b)0O0D0D0D00O

b d
[ ey
goodogo

Zf(zk)(zk—zk_l), zp=2(tr), a=to<t1<---<tp,=>
k=1

n

0000000*0000000000000ooooo*®oooo

/Cf(z) dz

*23 2/(#) 0000000000000 Riemann-Stieltjes 10000000
*240p00000000000000000000000000000000
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gooo f(z)[ll:ll:l CO000Q000oUo0oooooUoooooo (lineintegral)DDDDDDDDDDDD
gogoo (path)[lD|:|[|DDDDDDDDDDDDDDDDDDDDDDD (contourintegral)DDl]DD
O0000Oooooooooooooo

]{f(Z)dz

C

b
/a
n

>z — 2kl

k=1

0000000000000 00000O0000DO00L00ODOUO0OLO0ODOOD CODOOLOD|IC)ODODO

oooooooo
gaooao
dz

7 dt

oooooooon

e00 COOODODOD CbUCU---UC, 0000000

/Cf(z)dz: 01f(z)dz+~-~+/ f(z)dz.

ch,

e J0 COOUOUOODOUDOOD —COOOOO*5O

[o F(2)dz = —/Cf(z)dz.

goboobooobobuooboobobooboobooo

/Cf(z)dz

.z€C}O0D0000

< /C F@)ldz] < 1 fllolC]

D000 flle =max{|f(2)

0 48. 00 00O0o0OO00O0OO0OOooD0obOOob0obobobooooooooooo

0 49 (**). C' 0000000000 2(t)0 2/()0000000000000000

2(tk) = 2(tk—1) = 2'(te—1) (tr — tr—1) +/ ) (t, — 5)2"(s) ds

th—1

gobgoobooboooboobuooobobooboobbooboobbooboboobo

00 5.2. 00 DOODOOOOOOOOD fOU00OO0OO0 FOOOOOO ¢cUO0O0O0DDO0O wOOOUOOO D
000000o0o0oooooo cooooo

/ F(2)dz = F(w) — F(c).
C

00000 DOOODDO0O0O0OO f0000000 ceDOOOO0OOcO000OO0O0 DOOOOOOO
000000 CO0O00000000 CO000 wO0OOOOOOOOOOOOO F(w)OOOOOD O
000000000 FOOOOOOOF'(z)=f(z) 0000

*250000000000000000000~C:z2(ta+(1—t)b) (0<t<1)0000
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Proof. a+ibe€ DOODODODO F(z) 00000 ¢000 ¢+ib00000000000000000O0
F(a+ib) 0000000 [a+ib,x+ib], [x+ibx+iy] 0000000000 [a+ib,a+iy], [a+iy, x+iy]
00000000000000000000

F(z):F(a+ib)+/wf(t+ib)dt+i/yf(:c+it)dt:z‘/yf(a+it)dt+/gﬁf(t+iy)dt.
a b b a

O0000F(z)00z,y00000000DDOOODO

oOF OF
000 F(z) 0D ct0oOo0DOO
0 0
290 = ) Hif() =0, 25 = ()~ iif(z) =2f(2)
O000O00O0OO0FOD f0O000O00OOCOO O

Remark . 0000000000000 0000O0O0O00OOO0ODODOO0ODOOO0ODODOOOOOOOOOOO
obooooooooood

05.3.00r>000 C:2(t)=re (0<t<2r)00000

j{ " 2w if n = —1,
Z2"dz = )
c 0 otherwise.

000000 1/:00000000000000000000000000000
0 50. 00 C\{0} 000000 1/2000000000000

051 (. 000000 100000 C,,0 1000 14400000 Co,00000 1+¢00000

C;O0oooogoon
f(Z):zQa f(z):ez7 f(Z):JJ—‘ry

gobooboo

ooooooooooo

052 (*). 000000

1 1 1
2241 2\z44i z-—i

1
j{T—i—ld'z
c

0000000DOoooCc{zeC;Re(z) >0} 0000000 LDODODODOODODODOODOO

gbooboobogo

O 53.
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(i) 0 c=a+i(a,beR)0000000O0 ROODDODDODODODOD fOO0O0O0Oz=2+4+iweER
ooo FO

F(z):/mf(t—kib)t-&-i/byf(x-ﬁ-it)dt
0000g(z)=f(2)— flcgODDOO

HE2MD - po - - [ a0ac

ooo

lim
z—c 2 — C

/Lg@)dc:o

00000000LO0O0O ¢00 2000000 [a+db,a+ib]+ [z +ibz+4y 0OOO
(i) 00 52000000000

Remark . 00 f(z) =u(z,y)+iv(z,y) (z=z+dy) 00 C:2(t)==()+iy(t) 000000000

b b
/Cf(z)dz:/a (! (£) — vy (t))dt+z/a (g (t) + v (1)) dt
Oo0oOooooo
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C C

000000000000 oooDo (u(zy),—v(z,y), (viz,y),u(e,y) OOOO0DO (x(t),y(t)) (a <t <Db)
gboooooobobobooooogog

Remark . 0000000000000 0OOO0OO0DOOOO0OOOO0ODOOO0ODOOODOOOOOODOOO
ooobooooobooooooooooboobooobooboobooooooboooboooobooOooboOoOooobooOoo
gobobobooobooobooooooboooboboooboooobooooooooon

6 0O0OO

ocooooooooobooOoooooobooOooooooOoboboOoOoooooOoboboOoOoooooOoboboboOooo
(i) Green DO00OD0O0OD0O0O@G) 0D0O00D0OO0DDOOODOODOODOODOOODOODODOODOOODOOO
000000000000 (homotopy invariance) *200000000000000000

00 6.1. C1 O00*7 f(s,t) (0<s,t<1)00000

d 1 1 af

260 0000000000000000000000000000
*2T0000000000000f(s,t) 0000000000 g(s,t) 0 s00000000000000000
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Proof. OO00O0O0O0O0O0OO0O0ODOOOODODOOOOODOOO

/OI (/01 Z(s,t)dt) ds :/0 </0 gﬁ(s t)ds) dt
- [ o]
_ /Olf(x,t)dt _ /01 F(0,)dt

1 1
DDDDD/f(s,t)dtD/g—f(s,t)dtDDDDDDDDDDDDDDD O
0 o 0US

000000 {(s,t);0<st<1}0000000000 DOOODO h(s,t) 000000000 C'OO
0D000000000000000000000000000000000<s,t<10000000000

5 0h L on
h(s,t) = /0 E(u, t)du+ h(0,t) = /0 a(s,u) du + h(s,0)
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2

D000000D0D0000000000000000000000 C0000000 Zh(s,t), 2h(s,t)

000000<st<100000000000000000000000

8%h B 9%h
dsdt — Otds

oobobooooooocoon

00 6.2. 000 COOOUO0OOOOO0OOOD DOOOOOOODOOD f(:) DO0ODO

§

Proof 0<s<100000A(s,t) (0<t<1)000 C'000 C, 00000

;i/cs f(z)dz = ;i/o f(h(s,t))%(s,t)dt

:/0 % (f(h(s,t))g?(s t)) dt
1 2
= [ (7 ots. 05,0 5 5.0+ PG5, 0) 55 () )

-/ 0 (rints. G ) ar

= [rs. 0 Zeisn]

t=0
Oh Oh
= f(h(s,1)) 5-(5,1) = f(h(5,0) 5 (s, 0).
000 0<s<1000000000000000000000000 O

06.3.00DO0C'O0C:2(1t) 0<t<1)00 ceDOOD0Osz(t)+(1—s)ceD (0<s,t<1)
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000 2(0)000 2(1) 0000000 LOOOOO

/Cf(z)dz:/Lf(z)dz.

(i) 00O a,b,c 0000000000 DOODOODOOOO

]f(z) dz + (z)dz + f(z)dz=0.
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(i) 00 DODODOOOOOOOOO COoOOOOo

fgf(z) dz = 0.

00 6.5 (Cauchy 000O0O0). O0DO0 DOOO 9D OODDOODOOODDOOODDOODOODODOO
DuoD 0000000 DDOOODOOOD f(z)D0DOO

f(z)dz = 0.
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000000 DOODOUOO0OOOUOOOD oD O0OUDLOOOODDOOOOO

Proof. 0000000000 DOO0OOOOODOOD=C1+---+C, 000000 C; 000000000
0000 L, 00000L; 000000000 f(2)00000000000000000000O0O0O00O
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f(z)dZZZ/ f(z)dz:Z/ F(z)dz =0,

oD j=17Ci j=1"1Li

O

00 6.6. 0000 {z€C;Imz>0} 0000 {z€C;|z| <R} 00000D0000000DO00DOO
fz) D0DOO0DOM(r) =max{|f(2);]z|] =r} 000000 rli_)rg@M(r):ODl]DDDDDDt>ODD
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lim e f(2)dz =0

T—> 00 C'r
00000000C,:z=7re? 0<0<m)
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< TM(T)/ e~ rtsing 4o < 27“M(r)/ e 20/ qp = %M(T)(l —e ).
0 0
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0 6.7.

(i) 00 r<|z2/|<RO0O0OO0O0O0ODO COOOOOO

€

—dz=0
C z
oo
R -
lim [ gy =T
R—o0 0 x
gooo

(i) 00 0<r<R 0<#<n/40000 COODODODOO
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oooooo
o0
/ et dt = ﬁ
O 2
oo
R

lim e dy = ﬁem/‘l (Fresnel 0 0O)

R—o0 0 2
gooo

0 55 (*). 000000000 0OOODOOODOOOODOO
O

0o 6.8(CauchyDDDD[|). Couchy 00 DO0OO0O0O0O 65000000000 zeDOOOOO
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21 Jo (— 2

Proof. z OODOOODOOO r>000 C,00000CDO C,00000000000000O0OOOO

§ 190 [ 19,
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goobooo
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0 56. 000000000 f(2) 00000000 f()=0000000000000000000000
0000000000000 f0000 n>2000000m(r)=min{|f(z);]z]=r} 00000
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gobooboobbooboo
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00000 (z—¢ <r000)0

00 6.10 (Taylor expansion). 00 D 000000 f(2) 00000 f00000000000OOce D
O D000 oDOOOOO R>000000
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oooood

0000z—¢cO0OODOOOODODOOOODOOOz—c0O0O0OD (0DODOODOD)DOOO0ODOOODOOOO
00 f(») 0 2=¢c0000000000 (Taylor series) 0OO0O

0 6.11. 000D 0OOODOOO*Y

i) z€COO0ODO

— 1
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COS 2 i(*l)k 2k 1, g
B k" 2 4! ’
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o0
_ (=" ok 5
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S 1)n+1 n 2 3 4
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*28 0000000000000 0000000000000000000000000000000000000000000
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33



Remark . 000000000000 DOOOOOOOOOOODOODOOOOOOOOOODOOOOOOOOO
Oobobooooobooooooooooo
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0000000000 (converge absolutely) 0 0 0 0O O OF39

00 7.2 (0000000). 000DOD0OODOOOODOOOO

oo
> cn
n=0

goboobooboboobuooopbooboobbooboobbooboo

D e <D el
n n

ogooooo
Proof. 000c¢, 0000000000 OOO0OOOOOO
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00000000000o0o0oO Ya, O > b, 00000000
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0000000000000000000000000000000000{¢,}0000000000000
00000000000¢, =2n + iyn (Tn,yn €ER) 000000

n n n n

ooooo0od), x., ».,¥y 0000000000000000
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ooooooooooo 0
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oo0ooo0oo0o0o0oooooooooa
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convergence) 00000
coboooooboobooOooooOooOoOoOoOO0obOOOCOcOCbOcODbOObOOObOOOOObCOOOO+0O00 p
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ooboooooog fn:f(")(c)/n!DDDDDDDDDDDDDDDDDDDDDDDD

goboobobooboobobooobooboooboobboobbuoobboooboobbooboon
gooboboboooooobooboboboboooooobooboboD

00 9.3. 00 f() 00z=¢0000000000000000000OO

(i) 00 g(z)0 z=c000000000000000000000 f(2)g(z)0 z=¢c0000000
afufufsfalaln

(i) 00 g(w) 0 w= f(¢) 0000000D0000000000D00000 ¢(f(2)0 z2=c¢0000
000D0D0000000000g(2)=1/2000000f(c)#0000001/f(2)0 z=c000
000000000000

gobodobobooboobobooobooboooboobbobbuoobboooboobbooboon
goobobobooooooobooboboboboooooobooboboboboobooobooDoooD
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0000 0000000000000 00D0D (ring) 0O0O0D0OOD0OOODODOOOOOODOODOO
000000000 (formal power series) 000 0000000000000 DO0OODOOOODOOOOO

F(2) =Y s0 fmz™ O g(2) = 3,50 902" DO0ODO

f(Z)g(Z) = Z(fogn + fign—1+ -+ fngO)Zn

n>0

ooobooooooooOoobOoOoOooOobocOoOobOoOoOoOoOoOoOoOooOoboOooon
0 8. 0O0O0O0O0O0OO

0 81. 000ODO f(2),9(:) 0000000O0O0O0O rs0O0D00f(2)9(2) 000000 min{r,s} 00O
god

0000000 f(2) =Y,50 /22" 00000 f(2)9(z) =1 00000000000 ¢g() 000000
0000000000f #000000000 f(2)9(z)=100000000000000000000

DDg(z):LDDDD
f(z)

0 82. D000DOO 1/f(z) b000DODOO0DODOOO

0 9.4 (00000D0).

o0

z Bz”
1= 2 By
n=0

11 1
1:(1—|—fz—i——22+...)(B0+Blz+§Bgzg+...)

2 3!
oooooog
1 1 1 1 1 5
By=1,Bi=——-,By=-,Byj=——,Bg=—,Bg=——,Big = —.
0 , D1 g P2 = b 30706 = 40 P8 30" 210 = 56
O 83.
z z z €2 4 ¢=%/2

62714_5 T 2e7/2 — e—7/2

000000Byy: =0(k>1)0000

0 84. 0000000000000 zO0D0O0O04000000000
1

€Z‘11+Z, m, tan z.
O 85. 00O
oS z cos(2z)
tanz = — —2—
sin z sin(2z)

OO0000tanz OODOOOO0OOOOOOOOOOOOOODOOC

00 0000000000000 0000000000D000000000000 (composition of power
O

series) 00000000 f(2) =350 /2" 000000000 {ff}ri0 0

(PP = _H4 = > fu-

1>0 LA A=l
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000000w=f(2) 0000000000 g(w) =Y ,-eew’* 0000000000000

9(f(2) = ( gkff> 3 (2)
0

=0 \k=
00000000 0000000000000 00O0O0O00000D0O0ODO00000O000000fy=0
DDDDDflkZO(k>l)DDDDDDDDDDDDDDDDDDD

0 86. 000 elogl+2) =14+, 0000000000000 0000

00000000000000f(z) 00000 py, g(w) 00000 p, 00000 00000]f] < pg
00000000000000000000f(:)00000000000000000f], =Y, [f.lr™ 0
r>0000000000000000r<p; 0000000000000R =sup{r>0;|f], <p,} 00
D00zl <RODOO0|f()] <, [fallzl” < p, 00DODO

> lgrl £ 12]" < o0
k>0

000 (2)000000

0 87. 0000 f(2)=2+220 g(z)=log(l+2) 000000 log(l+2+2%) 00000000000
0000000000000000000000000000

0 9.5.
1

1+24+22
0 88. w=(-1++3i)/20000 1/(1+2+2:%)00000000000000000000000000

=1-(z4+2)+ =+ —(+223 4+ =1—z4+28 -2+,

0 9.6. Catalan D0 000000000 OOOOO

10 OO0oOoDOooooooo

00 f(:) 0 2#£e¢00000000000000000000 z=¢0000000000000000
0000000000000 (annulus) {r<|z—a| <R} 0000007 <|z—a]<ROO0O0O0DO Cauchy

goooogogd
oy~ £Q) 4o 1 /()

2w Jig=r C— 2 276 Ji¢_aj=r C — 2

dc.

0000|C—ae=ROO0DO00OD0

I(—al=r000000

googn



1 f(©)
= omi Ic—a|=R de n=v

! FOC—am ™, n>1

-2 Jicap=r

oo0oooooooo

00000 f(») 0 2= 0000000000 (Laurent expansion) 00 0000000000000
0000000D0aD f(,) 00D0DO0O0O (isolated singularity) 000 0000000000000 OOOO
0000000000000 0o000000000000000O0O000O0OO0O00OOOO0O0ODOOO0OO
O000000O00000000000O000000000C0COO0000000O0@mOO00000000
00 (pole) DOODDDOODOODODOOODODOOODO

(—a)"' 000 ¢c10 f(2) 0 2=a000000 (residue) DO0O00Res,(f) 0000000 a0 f
O0D00O00DDO0O0ORes,(f)=00000000000000 Reso(f)=000000000000

0 89. 0000000000000 O0O0O0O0O0O0O0O0O0O0O0O0OOO

O 10.1.

z

() OO0 n0O0O0O0 «ODO0OOODOODO
ooooogoooo

WIZIDDEIEIDz:aDDDDDDDDDDDDDDDD
zZ—a

e® Z %(z —a)F "

k>0

gooo
1
(ii)[ll] THDDDDDDZZ:HD2|:|[||]Z=:tiDDDDDDDDDDDDDDDDDDD
z
11 +1+z'< )+
27— 4 8gF 7" ’
1 1 1 2( +i)+
— - — —(z+1
2z+1 4 8
oooo

(i) 0000000000000 0DOU0ODODOOo

ell* = Z %z_".

n>0

z

O 90. OO ¢ gbobooooooboobobobooooo
sin z
00 102 (00OO0O). 00 f(,) DODO0 CODOOOODO nOODOODOO @4, ...,a, 000000
n
/f(z)dz:ZwiZResaj(f)
c =
googd
0 10.3. OO

2
1
S — "R (0 1
/0 1+ 2asind + a2 (0<a<i)

47



oooo

Proof.
2t 1

0 .
t:tani, Sln@zm, dazm

gobooboobbooboooboobooboboobo

-1
: . Z—Z 1
z=¢"Y sinf =

2 1z

goooooooood

2T
1 1
- 4= - -
/0 1+2asin9+a2d /|Z|_1 (az—i—i)(z—l—ia)dz

O0O00o0o0OO0o0oo0000o00000000 2=—w000000z=—«000000w==2+14a00
ooo

S SRS NI SR DA S
(az+1i)(z +ia)  w(a(w—ia)+i) wi—ia®+aw w \i—ia%2

gooooo ‘
i
R z=—dia — T 3T _o-
es -
goooao
1 2
/ ——————dz = 2miRes,—_;q = 771-2
l2)=1 (a2 +1)(z + ia) 1_a
O
0 10.4. OO
< 1
d
/0 1
goodd

1
Proof. 4+1I:JI]I:I[I[IEJDIZI[II:JDI:IDI:I[IDDDDDDDDDDDDDDDDDDDDDDD Ch
T

[-R,R]000D0 C, 0000000 COO00002*4+1=(2-(z-C)(z-¢)(z—-¢T) (¢ =em/?)
ooooo

1
/C ﬁdz = 2miRes.—¢ + 2miRes,_¢s.
gooooooooao

1 1 ¢

Resc = o)) a4
1 1

Res,—¢s = B0 =B =) 4«

coooocooboooo

goboobobooboo

1
d
/02 A +1 i
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O0z=Re® 00000000000 +1>|24-1=R*-1000000

1 C! R
/ dz‘< o] =T —0 as R— +o0
c

L2 +1 7| T RV -1 TRY-1
oooon
R
1 s
li ——drx = —
Rl—r)noo _R$4+1$ \/§
good O

0 91. J0000oOooobobOobobooon

/+°° 1 21
———dr = .
oo T4 T+ V3

gooo

0 10.,5. OOOO

o0 —
Z 1 T et f e Te 1

. n2+a2 2qerr —e-Te 22’
e

Proof. 00 meotmz002=n(ne€eZ)0000000000000000 100000000 f(2) 00
00000000000000 [-N,NJO0ODDODDOOO0OO0OO0OO cooooo

N
21 n;Nf(n) = /C f(2) cot wzdz.

O000f(:) D000000lm, 0 z2f(2) =0000000C 0000000 R: |z+y|+z—yl=N+13
(NOOODO)OOOOOOON 00 00000ROOD |cotmz/<2000000

Y f)=-7> (f(z) 000000 f(z)cotmz 0ODO)

n=—oo

goobooooooon

o0 oo

1 1 1 1
ZnQ—&—aQii Z n2+a2 242

n=1 n=-—00

0000000f(2)=1/(2+4?)00000000000000
z=+(N+3)+iy0o0ooo
Y _ o TY
|cot(7rz)|:w7 ,
€™ + e~y

z=z+iR(R>0)0000
eﬂ’R_’_ef‘n'R
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O 10.6. OO

o] eitz T
/ ﬁdm = 767|t|a, te R, a>0
0o T a a

oooo

0000000000000000000000000000000000000 f(z)003) fO00ORO
00000000000 (G) f(z)=0(1/|2]) (: o) 000000¢>000000

+oo
[ e f(x)dx = 2mi Z Res. (e"* f(2))

R Jz>0

good

0000000 f(2) =Y. fa(z—a)" 00, #0000000000000 f(e) 0000000000
000000000000000000000000000000 000000000000000000
oooooo

0000 f(2) 000 00000 « 0000 f000000000000000O0O0O0O00000

f2) =) flz—a), fi#01>1
k=l

000000!000 e« 0000 (multiplicity) 00000000000D00O0 »>000000¢f(2)00
|z —al=r0000

[f(2) = |2 = al'(|fil = |fixalle = al =) = 7'l = [frsalr = [ frealr® =) >0

oooood

f’(z) — oriRes (F .
/|Z—a|—r f(z) dz = 2mik a(f /f) 27l

googd
00000000 DOOOOODOOOOOOOOOOOOOOOOO f(2)00f(z) #0 (2 € dD) O
[IDI:I[II:J[IDI:If(z)DDDDDEDDDDDDDDDDDﬁDDDDDDDDDDDDDDDDDDDD
000D O000000O0OoOOoo
f'(z)
op [(2)
gobooboobboobuooobooboobbooboobobooboo

dz =2mitt{z € D; f(z) =0}

00 10.7 (000). 0000 f(2) 00 f'(a)#000000000w=f(e) 0000000000000
0 g(w) 00g(f(2) =2, f(g(w)) =w 0000000y O00f0000000000000000

Proof. 00 f(2)0 2=¢00000000000000000000 f'(a) #0000f(2) — f(a) #0
(<|z—a|/<r)000D000 r>00000000000D={2€C;lz—a|<r}00000

50



0000000 f(2)—wDOzedD,weCOOODODOODOOD>0000000000DO
z€ID,|lw—fla)|<d= f(z) —w#0

godoooogodg f’()

z
on T(5) —w
O0Jw—f(a) <6 000000000000000 2r00000000000f(z)=w000 z€ DO
000000000000 gw) (jw—f(a)]<é) 00D0D00000000D0

1 )
= 2wt Jop T —w

0000000g(w)0 wD0OO000000000CO jw—f(a)]<é 000000000000

/ 1 —2mi if C surrounds f(9D),
- dw=
cflz)—w

w —

g(w

0 otherwise

gobooboobbooboo

j{cdeDdZJmUQM/zaDZf/(Z)dZO

O000g(w)0000O0OD0O0O0ODOOOO

000f(g(w)) =wD0O ¢'(f(e)) 0000000000000 ¢g(w) OOODOOg(h(2)) = 2, h(a) = f(a)
000 2=¢000000000 h(2) 0000000000020 ¢«000000w=h~(2)0 f(a) 00O
goooooooboobgoDo

000000000 g(f(z))=200000
O

000 f(2) =Y ,50/n?"0 A#00000000000000000000000 g(2) =Y,,50gn2"
0

n

z=f(g9(2)) = an Z gm2"

n>0 m>0

ooooo

O 10.8.

o~ (=D”
arctan z = E Ml g <1
n

I

n=0

Oob0obOoooboo0ob0O0OOtanz 000000 COOOOOOOOOOODOO

0 92. f(z)=2:+220000 ¢g(w) 0000000 Vi+w O0OOODOODO0OOD

o1



11 0DbOoooooooo

000000000000000000000000000000000000000000000000
000000000000000

0000000 f(2)0 (0000000000 {an}e>: 0000 ¢0 f000000000000O0
f(?)0 z=e¢00000000000

f(2)=co+eci(z—a)+caz—a)* +...
00f0 {a,} 0000000000 ¢ = f(a) = limyse0 f(a,)0 00 0¢; = limy 0o L8200 p000

god
)mfl

o @) == er{an— @) = epr(an

n—oo (an —a)™
gooooooo
0000000000000 0000000DO000D0O0DO Dy, D, 000D0OO0ODOOOOO fi(2),
fQ(Z)DDDDDDD aeDiND, 00000fA DO fO00000O0DOOCODOOODND, 000O0OOO
000000 D,UD, 000000 f(2) 0

- fl(Z) if z S Dl,

gobooogoogobogooboboooooooboooooboooboboboboboooobobobobOoboo
000000 (analytic continuation) 0000

0 11.1. 0000

>

n>0

000000 100000000000000001/(1-2 0000C\{1}000000D0000O0OOO0

O 93.

goboobooboooo

0 94. 00000 f(x) DOODDOOO (Cauchy transform) O

F(z) = h Mdt

Lo b — 2

gboogn

() F(z) 00zeC\RDOOOOODOOO
(ii) Stieltjes 0D DO DO
2mif(x) = lin})(F(:zt +iy) — F(x —iy))
y—r

gooooo
(iii) F(z) D0z=¢t000000000000000D0000O0D2=t0000 f(x)=00000
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12 O000D0OO0O0O0Oono

0000 logz 0 x=100000000000

logx:(x—l)—%(x—l)Q—&—%(x—l)S—...

000000 1000000|z—-1]<1000000 200000

logz=(z—l)—%(z—1)2—|—%(z—1)3—...

gooooobobobooo
ooo0bD0oO00oDOo0oDbo0ddDbo<ez<20000000000000O0O0OO00ODOOODOOODO

gooboobobooooooboobobobobooooooboobobobobobooo
0000000000000 000D00 {reR2<0}000000DODO0O0 DDOOO

1
Logz—/1 Zd(

00 eD0O000O00O00O0O0O0DODODOO0OO0O0O0 DOO 100 2000000000000000000
00DOD0OO00OD ¢T'000000000000 DOOOOODOOODOOODOO0OODO0O0DOO0 20
gopboooooooooooooDo

00 12.1. 00 DOOOODOOOOOD f(,) 000D000O0O0ODO0O0OOODOOOOODOOOOOOOOD
OO0 pUOOO0OO0O0OOO CcOoOoOooooOoOoo

7{Cf(z)dz =0

0000000 f(,) DOODO0OOOOO

Proof. 000D OO0ODO ¢c0000000002zeD OO0 g(2) 0

o) | T F(Q)dc

000000000000000000000000000MO00000000000000000000
000000 ¢(2)=f(2) 000000g(2) 0000 f(z)=¢'(2)0 000000000 O

00 12.2. 00 Logz 0O 0000000 |z—1|<10000000000000O00OOOODO z = re'?

(r>0,—r<6<m)00000D0
Logz = logr + 6

gooo

Proof. 0000000 0DDODODODODO0O0O00000000000000000000000<z<2000
gboobobobooooooobooboboboboooooobooboboo O
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oboboooooooooobooboboboobooobooboooDoboobobobobOooooooooDbo
go0ooO0oOoO0O0OO0OO0OOOOOOOO0OOO0OOO Log: 0000000000000 OOOOOOOOO

go0oOooooooooooo
1
logz:/ —d¢
CZI*)ZC

gboboboobobz0ObOoOOo0100 z20O000000D0DO0ODODOOOODOUODODOOOOD
00000o0o00DooO0U00oOoO0U000oC0o0oU00O0oLOU000O0O0OU00OD 2mMZOOD0O0O0OOOODOOO
0000000000000 mM 00000 (multivalued function) 0000000000

0 12.3. 000000100 =-1000000000 {¢€€eCGK|=1,¢>0}00000D00O0DOD
0000000 logz00z=-1000000

1
z+1

1 =T —dt

0g z 7rz+/0 G+ -1

gooooooobooboboooo
- L 2 1 3
mf(erl)fi(erl) fg(erl) —...
goooooooogo

0 124. 00 r>000000000

goooooogoog
gobooboobboon

L | 1
/ _dx:—/ -dz
_rx+n cZ+t

0000o00o0ooCO0O - 00000000 V2410000000 —r00000000OOOO0ODO
gogd

00 Ccooooooogg 2000
tanf = r

ooooood

1
/ -dz = 210 = 2i arctanr
cZtt

goooobogo

o1
/ -dr = —2iarctanr
x4+

-Tr

oooo

g000000o0ooOoOoOoOoOOoOoODODOOOOOOOOOOOOOO0OO0OD (#-—-100000000

1 _lmerl
1—C+---+(—1)m<m:w
0 C\(-00,—1] 00000000000

1, 1
_Z e (=) — m+1:/
z 22+ + (1) 1’ ;

z 1 4 (_1)mcm+1

e %
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oooOoOoOooOO0Om=2n,z=¢0000000

, 1 1 1 1 1 s
1l gt (=1)" (1= 4.4 (=)D = i
’( gt )2n+1)+2( gt 7J A T+ %

000000000000 #(0<t<1)00000000n—o00oO0O0DO
! 1 ™
—~ d¢ =log(1+i) = = log2+ =i
/ol'i‘C ¢ =log(1l+1) 5 log2 + 7
googo
0 12.5. 00O
Foo 2mi "
; 2 F(z)dx = T ZRescj (z°F(2))
J
000000000<a<1,0 F(z2)00DOOO [0,00)0000000O0O ¢,...,6,0 0000000
gboooooooobogoboboo
F(z) = O(1/[2]*)(z = 00), 2F(2) = O(1)(2 = 0)
O000moopboOo 2000000000 booo 100o0d™

Proof. 00000 000000 RODDODDOOOOOODOOOODO (0,00) 000000000 €>0
0000000000000 DOOOOODOO0O00000000DOO000000000 2% = etlo8>
00D00(-t)*=e™ 000000000000 f(2)=2F(z) 000000000000

oD

n
f(z)dz = 2m'ZRescj(f)
j=1
gooooooooocoooao

R 2m—e R 2m—e
/ f(pe“)e“der/ f(Rew)z'RewdHf/ f(pei(%*e))ei(%*e)dpf/ f(re®)ire®ds

000000F(z)=0(1/]z%) (2 = ), 2F(2) =0(1) (: = 0) 0000000 r — 40, R — +o0 00O
aoo

/ f(pe“)ezedp _ / f(pez(27r—e))ez(27r—e)dp
0 0

00000000 | | |
f(pe'®) = p " F(pe'”)

oo0oo00ooooogbD e—-=4+000000

(1— i) / p"F(p)dp

gboboobogobood O
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0 12.6. DDDDDDF(Z):ﬁDDDDDDDDDDDD z=1(n=1,¢¢=10000000000

227 1/(>+1)0 2=-10000000

e(a—l)logz|2271 — eTri(a—l) — _eﬂ'ia
gooooo
+oo ,a—1 Tia
T . e s
/ drx = —2mi 5 = o .
0 z+1 1 —e*™@  sinma

cobooooobooboooooooodboooboooboooooooobooo0oOooOOooom@on
gobooooboooobooooooooooOoOoobOoOoOoobooOooboOoOooOoOOoOoOoOOoOoobboOonoon
000000000 (Riemann surface) 0000000000000 000DOOOOODOOOODO

oooooOooooOoooOooooOoooOo0oooooooocC, o ¢, D000DOO0oUooOoUDDO
oono

w= =
z

0000000000000 D0000D000000000000000D000000{z € C,;|2| <1},
{weC,;lw| <1} 0000000000D0OO0OOODODOOOOODOOOODOOOOOOODOOOOOD
0000000000000 000000000000000 Co0000D00000000ooooog C,
O0w=00000000000000000000000000D000D0O00C=Cu{cc}00DO0OO0O
goobooooo

cobobooooboboooboooobooooooboooboooooooooobooooboo0oooooooonn
ooooon

0 12.7. 00 C\{0} 000000 1/,"0000000000000000 C\{0}00000000D0
0000C,00000w" 0000000

0 128. 000000000000 logz000000000DOOO0O0DOOOO0O0ODOOOOODOOO

0 00000 meromorphic functiond 00 O0C 000000000000 00OODOO0ODOOOOODOO
gooboboboboooooooboboboboooobooog

00 12.9. COOODO0OODO0ODO0ODOODOOOOOOOOO

095 000000

00 12.10. 000000000 O0OOOOOOOOOODOODOOOOODOOOOOO
0 96. 00o0o0oono

00 12.11. 00000O0O0ODO0O0O0D0OOO0ODODOODODOOODO {z€C;jzl<1}DO00O0OOOOD
ooooon
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13 DO00DOOo0oooono

gbobooooobobobobobooon
1 f(©)
=— d
) 277@'/CC—2<
00C={CeC;|(—2/=r}00000000000000000000 (=z+re (0<H<2m)000
oo

1 27

f(2) f(z+re)dd

ooobooooboooboooo

1

2
£ < 5 [ 1+ retlas

000000 |f(z)|00|f(¢)| (C—2<r) D000000000000000

1

1< o [ 1+ rein < 176

alsfulsls |
[f(z+re”) = |f(z)], 6€R

00000000000 f(z) 0000000 {f(z+7°);0<0<2r} 000000000000000D0
00000000000000000000000000f(2)=f(z+7*)(0<6<2r)00007>00
0000D000D00D000D00f(¢) 000000000

0000000000 f(>)000000000000000000 |f(2))]0000000000000

00 13.1 (maximum modulus principle). 0000000000000 O00O0O00ODODOOOOO
gdoooo00o0O0O0oO000O00U00UUU0U0U0D000D00D0DODODOODOoOooDOoOoOoooOo
00 13.2. 0000000000000 00000O00O000Oo0ooOoooooooooo

Proof. 0000D000DDODOO f(:)00ODODODUOODOOL/f(,) DODODODOODOOODOOODO
gooo

gooooooooooooogono O

00 13.3. 00 {|z]<mRz>0} 00000000DOOO0OODO

lim f(z) =0 forye (—r,r),

22—y

ooboboooooooooooono

Proof. OO0ODOODOOO
h(z):{f(z) if Rz >0,

0 otherwise
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O00000D0A(:)000DO0O0OODOO

ji h(z)dz=0

0000000000000 0D0000000A(z) 0000000000000 0D0O0OO0OOOOOOOD
gooon O

00 13.4 (0000 (three line theorem)). 00000 D={z€C;0<Rz<100000000000
000 f(z) 00D 0D00000O0O0O0O0OO0O0OO0

M, =sup{|f(z+iy);y eR}, 0<z<1

00000000
M, <My "My, 0<z<1

oooood

Proof. 000M,=000 M;=000000000000 f(2) 0000000000000000000
00000000000
000OMy#0,M; #000000000 F(2) = f(z)M;'M;7* 0000000000000000

D000000000000000
|[F(2)| = [ (2)| Mg My

oo0oOoooo
|F(iy)| = [fiy)| My " <1,  |[F(L+iy)| = |f(1L+iy)| M <1

D0000D000lim, , F(2) =000000000000000|F(2)|<100000000 |f(2)| <

M}IT® MR oooooo
000000000MO00000000 n0000000 Fu(2) = F(z)e-V/"0ooooo

|Fuliy)| = [F(iy)|e” @ /" < |F(iy)| < 1,
IE,(1+iy)| = [F(1+iy)le ¥ /" < |F(1+1iy)| < 1

goooogo
2 2
|E,(2)] = |[F(2)]e” @ T172)/" 50 asy — oo with0 <z <1

0000D00|F,(2)|<100000nrn—oco00000

|F(2)] = lim |F,(2)] <1

n—o0

ooooooooo 0

0 13.5. 00000000000 nO0000 aty...,an, b1yeeybn, €1y...,0, 00000 0<2<100
ooooooQ

11—z T
n

n n
2 : zpl—x 2 § :

aj bj Cj S bjCj a;c;
j=1 j=1

j=1

oooood
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0000bj=c¢;=1(=1,...,n) 00000

oooo

Proof. 000 OOOOO
n
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