hwl-solutions
Problem 1. FA447%0E 8 Cauchy-Schwarz A~ 555K

Problem 2. (1)iEB:Af7{Ez € Ci#i/2|z — a| + |z + a] = 2|c| (a,c € C)M HAX
Hlal < |el.
(2)4 EIR AT AL, WK 2| ME 5 iR E.

Problem 3. (1)iFW: 40 < 0 < ZHF, sin(2m +1)0 = (sinf)*" " P, (cot®§) 3

P (0) = S (0" (G ) e

WEM: HDeMoive AR, 15
cos (2m +1)60 +isin (2m + 1) 6 = (cosf + isin 9)2m+1
= E?Z&H <2mj+ 1) 9 (sin 9)]’ (Cos 6>2m+1—j

MiNEE, W =2k+1,k=0,1,--- ,mh¥,

Cwm (2mA 1N ot g\2k+1 L g\2m—2k
Hisin(2m+1)0=>]", (2]@—1—1)1 (sin 6) (cos @)

sosin (2m o+ 1)0 = YL (<1)* (22?++ y ) (sin.0)**" (cos 0)*" 2

= (sin)>" T (—1)F <227]?i_11> (sin® G)k_m (cos? 9)m_k



. 2m+1 —m E(2m+1 m—k
= (sin )" Yopeo (=1) <2k N 1) (Cot2 9)
= (sin0)*""" Py, (cot?0)

(2)UEHA: sin Zsin 22 - sin (n=17 _ =n

n T

R BEITE(z+1)" — 1 =0 NER(n — 1) DMMRIEFEIR

EH: Bw = cos 2Z +isin 28 Mw —1,w? — 1, ,w" ' = LR (z +1)" —

1= 0/1(n — DNEHEEMR,
HHEEHA (W —1) (W= 1) (W = 1) = (=1)" " 'n,
w =1 w? =1 w1 =n
o wh — 1] = 2sin £x

km __
k 1251n =n

P . . (n—1
Hion 1sm%sm2%---smu:n

- sin ~ sin 2% T (el D
Josin osin 5 sin ~——= = g

Problem 4. 4 K TEAZE 27 a2 + bz + ¢ =0, HHa,b,c e C.

(DIREXATTRERAA — MR, I I A

(2)4R HXANTTREA T 55 MR 2 AT



(3) R XA RETCAR I 2 AF

fift: HEFENA

az+bz+c=0 (0.1)
bz+az+e=0 (0.2)
(0.1) x @ — (0.2) x b3
(|a|® = |b]*)z + @ac — b = 0 (0.3)
#lal? — |b? # 0,JUF rE—fi#
bec — ac
L= .
lal? —[b[?

#ilal* — [b* = 0, Mac — be = 0.
(1) Z]a|? = wp—mﬁc—Oﬁ%ﬁMm#O%%
(i) H|a|? = |b|? # OFF, Ha = rel®, b = re(r > 0),c = |c|el?, Wac — be = 04

|C|(6i20 _ ei(a+5)) —0.
BRI 77 (0.1) 2 A% _ , ,
re®z +refz 4 |clel? =0

#ic =0, WIrF(0.1) N

sa—f sB—a
re " 2 z+ret 2 z=0

FoR AT, TR
e 0, M = ) I (0.1) K

1 ﬁ@
rel 2z z—l—re 2 z=0

IR TR, 4TI,
ESELIECE o
(D)]al? # [b2W, AHME—fitz = 5=t

(2)]al? = |b]? = 0,c = 08 # |a|? = |b|? # 0, ac — be = OB, H LT,
(3)|a|? = |b|> = 0, ¢ # 08k |a|? = |b]? # 0, ac — be # 0N, L.

Problem 5. 5HERA T RIMEE . XL AT 28 77 FE.

Wl

Jr
2

X

Hz=uz+ iy,?%{y

N




2 . _\2 2
MR I - E!aj—§+g—2:1, @AZL@ _(z4b§) 1

Ez(b2 — a2) 22+ (b2 — a2) Z24+2 (b2 + a2) 22 —4a2b? =0

‘ /8 (242)2 2—%)2
WL o - =1, el Gty

a2

Ez(bQ + az) 22+ (b2 + a2) Z24+2 (b2 — a2) 22— 4a2b? =0

L. thy? = 2px, 13z — 2) +4p (2 + 2) = 08022+ 22— 227+ 4pa+4pz =

Hiz2 = 2py, 13(z+2)° — 4pi (2 — 2) = 08022 + 22 + 222 — 4piz + 4piz = 0

Problem 6. iE#: fEAMREFHCLE Sa and
o7 15 ) e ELAH 22

(a € C,|a| # 0,1)H 5 H

Q=

E: 1T 5 R A = f(2) = S22 A5 2| = LRI ] = 1,
Fsa, L3 BIBERO, 0o, HOKita, LM AR w = O B2k, MifEw Fii i idw —
OfIEL 26 5 8 7 [l jw| = 1IE Az, i1 AR e = £ (w) MO Ay e 02 P 1
ita, LI 5 R 2| = 11EA2.

Problem 7. iEW: sz, 2/ € CIEERMBLR T 0% & B AP S o 2 HAY
Yz = —1.

UERT: 2 A T2 S BRI F o0 T EARX AR A i

z,2') = |- =
fd(z2) \/(1+\z|2)(1+\z'|2) 1

—|z-2) = (1 + |z|2) (1 + |z'|2)

= |z—2||z—2|=1+22) (1+27)



= 2722+ 22422/ 4+1=0
= (22 +1)(Z2+1) =0
— 22 =—1

Problem 8. REFHC _EPla MR O RN A8 1B 7E ER A AL R 18 i T 118
[ ) A2

fig:  k—) EEIHHE
|z—al| =R 2z —az—az + |a|* = R,

Fgz = T RN, TTAHERRBEEG T R

{—(a+a)x1+i(a—a)x2—|— (1+R2—\a|2)x3:R2—1—|a|2

2 a3+ (o3 — 1) = (3)°

AR ST

J

. 1 (RQ—l—|a\2)2
V4 4lalP+(1+R21a?)?

(R2—1—1al?)’
(a+a)> —(a—a)*+(1+R2—|al?)

N

_ R
V4lal?+(1+R2—|a]?)’

GE=) MR AKX



’
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(e D) (1= 1)

B : Coo = SPRIRMBFLLMGT, Wd (¢ (2), ¢ (2)) =

() fia € RY, FIERAERED =d(p(a— R),¢(a+ R))

WD = sup d(¢(2),¢(a+ R)),z=a+ R(cosf +isinb),0 € [0,27]
|z—al=R

la (¢ (2),¢p(a+R)) = \/(1+‘|;_2§(z—1~_f|)al+3\2)

R+/(cos§—1)2+sin2 @

- \/(+a2+ R242aR cos 0) (1+]a+R|?)

_ R+v2—2cosf
\/(1+a2+R2+2aRcos 0)(1+|a+R\2)

ﬂ%%}?ﬂcos@ = 1,0z = a — RI, d(p(2),p(a+ R)WEIHKKMED =

V1+la—R[>y/1+]a+R?’

(ii)#a € C(a # 0), i TERIRE B AE RERE 1 P R ARHRAE, IXRFNd (9 (\2), 0 (A2')) =
Al (2) 0 (2)JA] = 1HTHalleht 2 E S b (2 ) T AHEI R IR R =

R .
\/[1+(\a\7R)2] [1+(al+R)?]

Problem 9.%7(z) = gj;g 7ECoo EHI—MAH, Horha, b € Cifi 2]al?+([b]* = 1.

ERHTORFFCoo b MBI R AL,



YE NV 2-fiR 2

1. BB T R i B R]
()f(z) = Iz ()f(z) =2 (iii)f(z) = Rez.

2. UEW): BRHS(2) = (SETEC \ 0 BXESE W58 fR 15 AT LS ST i 2 A L7
HC E?

3. Wu(z,y) = e cosy, LB (x, y) EFuMol L 7G-22 2 774
4. UEW A BREf (2) EC B4Rl ) f (2)BAEC 144l 2 TR4R.
UEW: 4 f(2) = u(z,y) + 1v(z, ), f(2) = u(z, —y) — iv(z, —y)
£ (2)TEC E281R1: u(z,y),0(z, y)ER ESRATY, HoE = gu gu = —Ju,

HEGREMMER TR @ u(e, —y),—v(z, —y)ER_ESZATH,

ou __ v _0(=v) 9u  _ _Ou _ v _ _9(—v)
E‘al’ T (—y)'9(—y) ~ 9y  dx —  ow -
o () WAEC EAx4l.

[FIERATE, 5 E S (R)7EC LA, U f (2) HAEC L 4xat,

5. I THEX BRI R 7R 52 70 A ot A SR A
(1) Wz, w AN EE Lzw # 1. UEH]

’wz‘<lifz|<land|w|<1,
1—wz
H
’w—_z =1if 2] =1and |w| =1.
1—wz

UER: BHE| =2 < LARIEw — 2| < |1 — 02|,

BHIE(w — 2)(w — 2) < (1 —wz2)(1 —w2)

1



BIIE|w|? + |22 < 1 + |wz|?

2] < L] < 1TAPRI(L = [w]?) (1 = [2[?) > 0,801 — Jw]? —

Swl [z <1 wef?

Hlz| = LH[w| = 18, [ ] = | 2

z(z— 'w)l

(2)UERH X T EFw € D = {2 € C, |2| < 1}, Bi

w—z
F:z—

1—wz

Tl IS T ) SR A

() F ¥R RS, HAED EE R
(i) F(0) = w and F(w) = 0.

(ii)|F(z)| =1 if |z] = 1.

(iv)F : D — D & — XU

VER: ()15, %4[2] < 1H|w| < 18,|F(2)] < 1.

BF(:) = 55 = ceDMls = 252 €D
LF:D—D.

weD,.'.%§ZD

F(Z)_lui_mzz_

(ii) 52 XOLRIATR F(0) = w ,F(w) =0

(iii) 2]2] = 10,22 = 1, F(z) = 2=z = =2 _ w=z

2% + |w]?|2* > 0,



o F D — DU

6. FEMALHR (1, 0) fiifFe = rcos® Hy = rsin6, MIfi
z=x+1iy =r(cosf + isin¥).
UEWLAERRARHR (r, 0) T, FITEER 2 7 RSN F
du _10v q 10u v

o roe " rae T or
I L8 5 REUE W U0 58 SRR £k 2
logz =logr+if with —w <6 <=
EXIHQ = {r >0,—7 < 0 < 7} EEWH.

WEH: HR A B ECR A 20 ] i
Qu _ Judz 4 Judy _ cos@% +sin0§—:.

Or — 0z or " 9y or

ou
o0

|

I
S
gls
S

+
SN
ge

o mainnOu ou
= rsmHa:chrcosGay.

v __ Ov 9z Bv@:

v : v
S = e oy T 3y or 0059% —|—sm93—y.

Qu _ dvow | Qvdy _

: v ov
56 = 0506 T 8y 90 = —TSHIG%—FTCOS@ET?J.

Ou _ v Ou _ _ Ou~y 80u _ 10v 10u _ _ Ov
Fjﬁﬁ% ~ 9y oy o LA Gt = L5558 = — a7

THEVH:Ef(2) = u(r,0) +iv(r,0),z = v + iy = rel?, Fu(r,0),v(r,0)1E
;L (r, 0) T AR, L LA B AR AR AR BT PE-2E 2 07 R, W f (2)fE v Bl 1 Ta =
x(r,0),y = y(r,0)1E(r, 0) B &L —Mm T, BHERT

_ O(z,y)
J = (r, 0) =7r>0,
EH S R EIE BN, A7-1Er = r(,y), 0 = 0(x, y)TE(z, y) B —PriESW T, H
g*cosﬂ g*s' P @7781119 @7 cosf
or ’8y7m78x7 r oy o

W, vTE (2, y) AT W 2
ou Ov Ou ov

dx  9y'dy  Ox

3



BRI ()75 A T
Hlogz =u+iv 9% =1 Jv =1 Ju — % =,
Ve Ou _ 190v 190u __ v du Ov du dv _ e yds
{WEF}; = ;8719)7F79 =—% EE,%,@,MEBE%" >0,—7m1<0< WJ:J@?%,

s log 2EX e > 0,—71 < 0 < w AT

T8 f =u+iwfED = {z € C,|z| < 1} L&A f. GEB: 25 £ 2 T AR — 24
FED_EAH .

()RefED_EAE N H1H;

(i) Im fAED_E A8 %

(iil) | £ [FED 8 A H

WERH: W f = u+ iv,HfE AT AL w0 iR R u, = vyuy = —v,.
) #ru = C My, = uy =0, vy = uy = 0,0, = —uy, = 0.

o u oTED N O HL R f

(ii)fv = C M, = v, =0, up = vy = 0,uy = —v, =0.

L 0P ED Y N B 9 R

(iii)#|f| = C = 0,5 A f = 0.

Bl = C £ 0N #0, u+ 02 = C2 £0,

st o R R ] et =
—UV; + vvy =0

e = T0— G IR R A R BUEREAT 51 A N0,

E&vz = vy = 07... Uy = vy = O7Uy = Vg = 0.



S uED R B LR b AL

8. (H&Q ZZIXAN M Ry, an, AP ZE< nfIZ 0, UE:

Z

(2) ZQ (ak) z—ak)
W

)

N Plow) N PTG =) s P Tz — o)
P(2) ; TG @@ =2

k=1 HZ#k(ak - az) zZ— O[k;) 1 H'Zék(ak _ ai)

Mz =ay, -, o, ERET0, Moy, -, a2 ERFInAMR.
N degP < n, W ERMRE< n, HAn/ME.

1 ZUE N0, B

]; Q' (ag)(z — ak)Q(Z)’

n
Z

=) GG o
(2) leakz ag)’

)R A (1) A RIE: T4 52 102 ey, FEME— /N Fni) £ 0
AP L P(ag) = .



WERT: HI(1)%0
- CkH?;ék(Z_ai)

P = - ’
) k=1 Hi;&k(ak — ;)
B P(ar) = e,k =, n, HAFTEPEAHEE
TNUEME— MG R(2)WER(og) = ci, k=, -, n, U (1) AT %0
CkQ Cr: sz&k o) B
EZQ/ )z —an) E:Q 1z —an) E:rh%@k—%)_P@)

25 b P(2) A7 (E HofE—.

9. B HHMER()WHE: Hz| = IFR(2)| = 1,iT 1R R(2)IZ SR s EFE S
i? i R(2)— e

fif: (1) B A B R R (2)W 224 |2] = 1B |R(2)1? = LA EREM(2) =
R(z)R(L)i/2:4 2| = 10, M (2) =

DR A 86 1 1A 38 R B A — (B AT BRI M (2) = comst, BIM (2) =

MTTHR(L) = 7z e C

X R 22 R(2) KN F e L2 R(2) KM B . (B 78 AL R A A 0 L 7E
AL A

(1) BE (Yo v 2 R () 7E BT [ 455 7Y 4R S5 610 ARVRR A9 Y gm, (5 A
L MWy, > 0 FFRH A Mm, < 0). %7 8ea, = 0(HHmo = 0T RER),

!
N zZ—a
s6) == [T G

BAEEE, B5R()EHIRNE SRR L 24| = 18)S(2)] =

B R AR S A R, HOVHR



N Z—aQ
R(z) = AS(z) = Az [ ( n

n=1

Mn
1 —@z) '

HPFNeC N\ =1.

1054 BB HR(2) = by A A R,



YE NV 3-fiR 2

LR 24K S £, (2) = nz",n > TSI S — Sl .

2.4 lim A%l = R WRIEH S 4, 2" ISR AR,
n=0

n—yoo lant1l

3. YOEREIS an2" HINCOEAE, Hoh:
n=1

(1) a, = (logn)?
(2) an, =n!
2
(3) an = 477;13”
13
(4) an = Egn))!

) 1
Hint: nl ~cen™tze ™™ ¢ > 0.

ORNTTEREESE (hlie &S

L Zafa+1)(a+n-1)BB+1)---(B+n-1) ,
F(a,ﬁ,’y,z)-l—!—nz_:l A 1) (rtn—1) z".

Here o, € C and v #0,—1,-2,---
(6)3R T Bessel function ISR

ra=(3) X nlinljt«)! (g)zn

n=0

Horbr AL
W (1)%n — ool A7 YT < {/Tlogn)? < V2,

oo limy oo V02 = 1,0 limy, 00 ¥/ (logn)2 = 1.

1 1

R = =
limy, o0 sup V/]an|  lim, 00 ¥/ (logn)?

=1.




1)!
i 9ettl _op DY 1) = feo

n—oo |an| n—o0o (n)' n—oo

HProblem 2.7] %,

n 2 n/ o 1

n
lim —— = -
n—oo /4" 4+ 3n, 4

n

li —_— =
n1—>Holo 4™ + 3n

1 1

T n - . ’fl2
lim;, o0 sUp Y/ |an| lim,, o0 ¥ /m

R =4.

(4) HaStirling 2> 2] %1,

) (nh)3 ] (enmtze—m)3 N ) ) Ven 1
lim = lim ———— = lim — = lim ——— =
n—oo |\l (3n)!  n—ooo c(3n)?tze=3n  nooo | 330tz noeo W 27

1 1
R = = =
lim,, o0 sup ¥/ |an| lim,, o ¢ Eg:l);
(5).
a(atl)--(atn—1)(a+n)B(B+1)--(B+n—1)(B+n)
PR L R, (D G+ OFn=D () ~ lim )(B+n
n— 00 |an| n—00 a(atl)-(atn—1)B(B+1)--(B+n—1) n— 00 (n + 1)(7 + n)

nly(y+1)-(y+n—1)



i Problem 2.7] %,

dm ) o e

1
R= = +00.

li of (=D
My o0 \/ Zi(nir)i2zerr

4 i:;o ()" MUSGER. (5 % Rez > 5.

z

5.4 f(2) = 3 anz", |2| < R, K3 nPanz™.
n=0 n=0

6.47f(2) = i an2"™, an € R, |z| < R, Hf(—2) = f(2), UEB f(2) 1 5z Hh L

n=0

7. Wf(z) = Z anz", |z| < R, UEW] f () EMCSURAE AT — miAb A R R TT.
Hint: %Féz = zo + (2 — 20),

n
2" = (20 + (2 — 20)) Z() (z — 20)" %,
k=0



1 (7) = iy ERCEGCRN A,
AR

T (VT SO e 2 x WAL Sl ) R BT DA 21 2 i 0 K

&
4o n
Zanz ZZan<) (z—20)" %, |2| <R
n=0k=0

Hilz — 20l < R — |z0|,JWl|z — 20| + |20] < R,

4o n 4o n

> lan ()b =201 = 30 Y lanl () el a0l Z|an| J20l-Hz—z0])"

n=0 k=0 n=0 k=0

20 a2 E{ 2] < R} A Sk, i L k8.

(|2 — 20| < R — |20} L4uxUc Sk, T LLE H.

+o0 400 +oo  +oo

f(z) = 5 knoan (Z) 2—z0)" ZZan( >z0 )" F =3 (Y an (;)z(’}_m)(zzo)m.

n=0 k= k=0n=~k m=0 n=m

¥ M A Al R B AR B R TT I B L A



“+oo
2) = Z anz”™,|z| <R
n=0

AIHNf(2)TEDR(0) 44k,
[H5E 20 € Dr(0),Hlr < R — |2|,0D,.(20) C Dg(0).

RIS A AR 2 € D, (20).

_ 1 1© . _ 1 S
Je) = 2mi /Ezo—T Edﬁ 2 /|§Zo| Z - 20) n+1

72 271'1/

n=0 Zol_"‘

Wdf)(z —20)".

8. ()¥z = a + iy, UEH: |y| < |sinz| < elvl.

(2)3k2%, it (1) 1.

(3) WAL R f (2) 23 TEIXIRC \ {2 < O}y W IR— N 44l 32, Hf(1) = —
K f(—1)HH.

fit: (1)UEH: - sinz = sin(z + iy) = sinzcosiy + coszsiniy = sinzcoshy +

icosxsinhy

. |sinz| = \/sin2xcosh?y + cos2zsinh?y = \/sin2xcosh?y + (1 — sin?x)sinh2y =

V/sin?z + sinh?y

o |sinz| = \/sin?x + sinh2y > \/sinh2y = |sinhy| > |y|



o |sinz| = \/sin?x + sinh?y < \/sin2x + cos®x + sinh?y = |%| < elvl
g byl < |sinz| < elvl.

(2)2% = etlog? = gillog2+i2km) _ cilog? . o=2km (1 ¢ 7)

il — eilogi — pil(loglil+i(5+2km)] — e*%*%”(l{ c Z)

(—1)2 = e2ilog(=1) = 2il(logl—11+i(m+2hm)] — =24k (J; ¢ 7)

log|z|

(3)f(Z) _ Z% — eélogz — e%[(log|z|+i(m-gz+2kﬂ')] —e 3 ei(a’;}i—i-%T'")(k, c Z)

logli]

EEf(l) = eTei(%giJr%Tﬂ) = ei(%—i_%Tﬂ') = —i= el%m%nk =2
lo%\z|6i(a7‘392+4T7r)

Lf(z)=e

log|—i srarg(—i N
Lf(—i) = e AT Z ) = ¢

oy

;
o5
w



eV 4- R

1. (1) it5

rdz,

S~

Horby O BT + i1 BLLREL
(2) it

/ xdz,
|z|=r

b z] = r oy IE A B ) (O T AR AR 0 5 B 1) PAT il 2 BT BRI 1)) (5 i)

fR:(V)YHISETFE N2 = (14 1)t,t € [0, 1].8%

1 1 S\ 12
/xdz:/ t(1+1i)dt = (L+ D)t
el 0 2

bo(1+1)
o 2

2. (1) i

4
e

/ —dz.
|z]=1 ?

(B %:2m)

(2) I
1
/|Z|_2 o 1dz.
(B%:0)
3. (1) it
/ |z —1||dz|.
|z|=1
(B%:8)
(2) itE

/ |dz|
|z|=p |z — a|2,



Hr|a| # p. Hint: FIflzz = p? Rlldz| = —ip.
fif: (2)

‘d2’| / —ip / —ip . / p2—az
= —————dz = S dz=—ip —dz
/z|—p |Z - a‘|2 |z|=p Z(Z - a)(z - a‘) |z|=p (92 - az)(z - a‘) lz|]=p # — @

TS 24 ST 7

filal < p, 2 f(2) =

p2 az’

|dz| ] pziaz ] ] 2mp
5 = —1ip E——dz=—ip-2mwif(a) = SCEERST)
|2j=p |7 — a |z|=p # — @ p* — |al

1
‘dZ| / —ip / —ip . / ala—z)
= —  dz= ———————dz = —1ip dz
/z|—p |Z - (l|2 |z|=p Z(Z - a)(z - a) |z|=p (102 - az)(z - a’) |z|=p 2 — ﬁ

a

Wlal > p L < p A f(2) = sy BRIBERU AR T/E

a(a z)
1
|d2| . / ala—=z) 2 27Tp
=—ip dz=—ip- 27T1f( )=
[ ey o= 2

4.8 f (2) R P Ly 1 XSk b i 2 4R 2. IR W]

L T f (2)d=

FEARERL (IX BABUE f/ (2) RIESET)

WEB:R f(2) = u + iv,

/ T (2)dz + / T (2)dz = / FE(F(2)) + / erGe)

:/(u—lv (u+ iv —|—/u—|—1v u—iv —2/udu—|—2/ v=20
g g gl v

WS TG F(2)d= s A



5ARQR KB f(2) € H(Q) HilR[f(2) — 1] < 1. iFH
7(2)
d =
/qu> 2=0

Ferby Qe AR — i 2. (X BARGE f7(2) R ELE 1)

6. WP(z) 2—ANZH, 1A
/ P(2)dz.
|z—a|=R
Answer: —2miR*P'(a).

f:Ww =2 —a,Mw=2—a,dz=dw,dz = dw.

_ —R%P(2)
P(z)dz = d
-/z—a|—R 2 /Z—G_R (Z - a) ©
P () EC - 44
P'(a) = L P) dz

B 2mi |z—al=R (Z - a’)2
/ P(2)dz = —2wiR?P'(a).
|z—a|=R

7. FFEQ C RE(AFR N, y) b 8RR use N2 52 7T 3l bR Blu (2, y) B
TEQ L2
ou
ox2  oy2

(1) #u RIFEQ C C LMY MM R, UEPI L RO BIeaim . Kb



T2 5N

9 _1(0 .0
dz 2\0x oy)’

(2) WD = {|2[ < 1}, u(z,y) 2D LE—MAMBL. W f(2) = 2 [, F4dzR2ED
ERIE X aaiR i, Hu(z,y) 5 f(2) FSHHZE DR EL PR C 2D
RAE KR BB 2 10 TR 1%

WER: (1)

82u+,82u 1(62 i82u)—|—i 1(82 i@)—l(@+@
0z0x 020y Ox? Ox0y 2 0x0y T oy?’ 2022 Oy?

)=0

& Pu _ 1 0%u
0z0x ~ i 020y’

L ulf2M SR RSN,
B (). (@),
L SUTEQ AR,

(Z)E%%/I\ZO € D, RC, A2 BN ZITEEIR, 2 = 2+iy, 20 = 2o+iyo. E
=2 [ Stdz N

Ref(2) = [ (Grdo+ Gody) = utay) — uloo ) = u(e.9) + C

HhCHHHL



YENV5- R

1. ¥g(Q) R BOGH iy LRES AL W TEEEARENn e N, E X

N 9(¢)
Fn(z)—fy(g_z)ndg

WX EREN € N, F,(2)7EC\ v Lad, HF(2) = nF,11(2). Hint:[fE fiz €
O\, KW () E £ e T BT (=) 12 o TR ELF (20) = Fa(zo):
Ja M R F, (2).

2. Wf(2)RABRE W TN EBB LTS K| f(2)] < |2™. iE
B f(2) R—A 2 I

3. Wf(2)1EDR(0) = {z € C,|2| < R} L4224, STEz € Dr(0)fH|f(2)| < M,
KA MZEIEF S K| (2)|7ED,(0) € Dr(0) L) LA

48D = {z € C, 2] < 1}, f()ED ERAHIIL|f(2)] < 5. RIF™(0)[HI5
AT

ER: AT PE AR 7 2 30

o [ SG)
F™(0) /z|-

i n+1
27i Al

Hrpo <r <1, FRAMARD AR

n! |7 (2)] n! |dz| n!
f(")o‘g—/ dzgf/ =
O <5z o o ¥ =5 | G e~ a e

BLg(r) =r"(1 —r),Hg'(r) = r"'[n— (n+ 1)r] = 0T A,
By 0 () BUROR R

FOO) < @D+ (=1,2,00)

1



5. %URCHIIXI, f(2) € U, HE Rz € U. B f(2)1E 20 1 FHA W HE T
2 ST R E I | ) (20)| > nin™.

6. Wf(z) RELHMEAMD {0} = {2 C, 0<|2| <1} Fiyeuim%, A
TED\ {0} LT TR, B

/ |f(2)[2dz A dy < +o0.
D\{0}

(1) i@k FE R T =28 (), (i), (i) FATTIE: XHMER0 < ro < 1, ﬁlelzro f(z)dz =
0.

(i)flfrlzr f(2)dz Sr (0 <r < r)iEHUER.
(ii)f‘z‘:m f(2)dz = L f7,1<|2|<7,2 iel f (rel)rdrdf for 0 < r1 < rg < 1.

(iii)ﬂ%f%dﬂ@2 |f(2)2dx ANdy — 0 for 0 < ro < 79 as ro — 0 FINTH
FIH6lder’s A& 1 < p < oo, % + % =1H

/|j"|pd:r/\dy<+oo7 /|g|qdz/\dy<+oo,
Q Q

‘/fgdx/\dy’<(/ |fpd:c/\dy>p</ |g|qdm/\dy>q.
Q Q Q

(2) Bn € NU {0}, fE()FH f(2)2" & f(2)IUE B: f\z\:r f(2)z"dz = 0 for
0<r<l

(3) fBE T B L A R T BT #g(0) 2R IR SR R % SR W] ek
JE A2 (R g(0 + 27m) = g(0) for 6 € R), N

i



1 27

Cn g(@)e_i"QdG, n € 7.

T o 6=0
FIF(2) WEM: #f(2) ZD\ {0} BRIP4 AR, W f(z) €D\ {0} -AT
TR N, R AT DL A Sl 4E I 213D

Hint: %20 < r < 1 HER LAY N2 (EMEEEG0) = f(ref){E I
PRIt

HEB: (1) RO < 1 < rg < 1o, X F(2)TEQ = {r1 < |z| < ro} EFMITE——1k
i 5 LA

f(z)dz=0
0

NS
dz + dz = 0.
/|z|=r2 fee /{z=n} fee

B

f(z)dz = dz.
/|z| . (2)dz /zl . f(z)dz
E&f‘z‘ vy [ (2)dz = 050 <r <rofik.

Lz =ret? X0 < ri <re <71, H

27 ) ) To 1 27 ) )
/ f(z)dz = / f(re?)iet?do = / dr/ f(re*)iet?ds
|z|=70 0 rp 27T 0

1 . .
= / iet? f(ret?)rdrds.
r1<|z|<ra

T2 —T1



1 ; . 1 . )
/ iet f(re'®)rdrdf| = / ie* f(re*®)dz A dy
o —T1 r1<|z|<ra 2T r1<|z|<rz
1 ™ 5 . 102 5
< — ( |f(re*”)] dx/\dy) ( |[ie*] dx/\dy)
r2—T1 r<|z|<ra r1<|z|<rs
2 _ 2 ' 1
= V(g — i) (/ |f (re'?)|2da A dy) ’
T2 =" r1<|z|<r2

EXTl = %’/%l:

‘/M:ro f(z)dz

Nl

< V3r (/ |f(re'?)2da A dy)
%<|z|<r2

Lry — O,%E’ﬁf‘z f(z)dz = 0.

|=ro
(2)HH f(2)&40RT 51 f (2) 2" 4240 X
/ \f(z)~z”|2dx/\dy</ |f(2)[2dz A dy < oo
D\{0} D\{0}

H Q) AR, f(2)2"dz = 0X0 < r < 1HIn € NU{0}.

(3)H0 < r < 1,%¢(0) = f(ret?),#n < —1i,

1 27 - 1 27 0 -
= 0)e 0dy = —— 10)¢=in0 g
o =5 [ a0 e AL
O [ /()
2T /z|r iz”+1 * 2ri |z|=r Zn+1 *
= inf — Cn _n - n
= n = _— = n 3 6 ]D) O
f(z) nz:%ce nz::ornz nz::oaz zeD)\ {0}

Hfa, =52 = o5 | 1) 4250 < r < 1FBEIEX.

T 27i J|z|=r 27+l




45(0) = apUf(2) = Yo g az", 2 €D
R, f (2) T ZE 30 D b 1) 4= 40 58 45

7. &77 eR, f R RO = {z =r+iyeC,-1<y<l1, ze€ R}LE@%@EE‘
Hiw 2
1f(2)] < AL+ |2])", Vz € Q.

WEBH XN R > 0 f7AEA, > 0 f#15

1F™(2)] < An(1 + |2))", Yz € R.

Hint: FIFHMFEAER.

EI: XV € REC = {z]|z — o = .10

!l flle
C

|f™ ()| < | fllc = sup|f(2)]
zel
Nz e CM I+ 2| <1+ 2|+ |2 —2| =3 + |z < 2(1 + |2]),ik

L™ (2)] < n12"|f]le < ni2™ - AL+ |z0])" < nl2™ - A27(1 + |2|)”

HA, = nl27t1 A | F0) (2)] < A (1 + [a])".

S.WOVRCLEMERXI, o : O — QRE— PR EH: BAALE M2 € QOff
4
©(20) = 20, ¢'(20) =1,

Mo 2 AE [ E

Hint: H 246 — BIETE Bz = ORITETE, RIGIEOMIEAe(2) = 2 +
anz"+ 02", BIEEEDN MR G op = po---0p, WiHlpr(2) = 2+ kan 2" +



O(=z"*tY) (2 — 0). BUGEFARPEAERIFibE — co. KHf(2)

0) FRTEEERBCHAD| f(2)] < Clg(2)] (= — 0).

WEB A B2 = 0, WA h(2) = (2 + 20) — 20,

WA0) = p(20) — 20 = 0, A (0) = @' (20) = 1, Rk /& 551k

N Atz = OMHE A B A p(2) = 2 4+ agz? + - -,

Wan NE—NAEORE M o(2) = 2 + anz™ + O(z" 1)

Bop = o 09 Wps(2) = (2 +an2" +0(2"1)) = 2 +2an2" + O(2"H1).

Fron(2) = 2+ ka, 2" + O(z"*1),

Mpri1(2) = p(z + kapz™ + O(z"1)) = 2 + (k + 1)a, 2" + O(z"1)

ok (z) = z + kapz™ + O(z" 1)
Wllpxllo = Suglwk(Z)LEH?Qﬁﬁv @:Q—Q,
S

WM > 0,113 |prllo < M.

Ir > OfE#3D,(0) C QIR0 (0)] < 2

rn

X@,&")(O) = kay, - n!

Wka, -n! < ”T!—Q/[?U\ﬁ‘ﬁan < M Mk 5 foolifa, — 0

= Lrno



Mifip(z) = 2.

9. WR > 1, zo € CH|z| = 1. ®&h(2)2{|2| < R} ERIAAEREEH L h(20) # 0.

Bm e — P IEFEEHE
h(z)
(2 — 29)™

UEHY: 5 Y007 g anz™ R f AE{|z] < 1} LRI REJEIT, W

f(z) =

lim an_ _ 20-
n—0o0 an+1
Hint: f(z) IR TR
m Ak
; T TG

HA, - Ay, € C, Ay = h(zo) £ 0 Hg(2) = 300 bp2™ WECEHZFE D
AR, SR |20 < r < R KAF S, F1EIEHB 136, < 2. FlHb,
*ﬂAla"' 7Am%%i_\‘an-

UERH %
= = bn "
1) kZ:l g T 9() ;J 2
X _
Ak k > : 2"
— (DALY Gl s
(2 — 29) iz:; kil P
?%'c
s 1
A, = Z(—l)kAkC£+n,1m + bn
k=1 <0
[i44 - i )
an _ > p=(—1) AkCl?—&-n—lW +bn

lim = lim
m 1 1
oo ntl nreo Zk:l(fl)kAkC]?i—n A + bnt1




X |by| < %7 |20| <7 < R, |20 = 1,#lim,, o b, = 0,k

Qn

lim
n— o0 an—',—l

= Z0-

10.(1)u(z) 22 X IO 1 U A0 o8 5, #5177 fizo € QUF Fu(z) = iggu(z),
w2 1.

(2)(Hadamard =[FE H) WU = {2z € C,0 < r; < |2| <1y < +oo}, f(2)EU b4
ai, fEU FiEsk, M(r) = z|i)§|f(z)| WEB: In M (r){E[ry, ro] b2 In w5 B8 2L

By € [ry, ro] i, AZEF

| —1 Inr —1
mM(r) < =220 M () + o o M ()

“lnro —Inrg Inrg —Inr



eV 6- iR

LD = {|2] < 1}, f(2) 2D ERALEE. LYW FIREE B

d= sup [f(z) = f(w)]

z,weD
21f(0)] < d.

WE:AF(2) = W’
MF(z) € H(D), |F(2)| < 1,F(0) =0, F'(0) = 22,
i Schwarz 3| ELAL | F(0)] < 1,BI2|f/(0)| < d.

2. Yef(z) RAEEGH TRz € C, REEIFR
F2) =3 ealz— 20"
n=0

HEDGANRMREONE. IEMf 22T

LR (AR B f 7 4 T8, s > 0, £ (2) # 0.
BRI £ B 0, Ve > 0, £6) (2 )t Ay B e, ELASE A0,

1 f AT =B SRR R B AR & 2 AT AT AR 10 0 2 AT .
MYz € C,3ng > 0, ¢, - 0! = 70 (20) = 0,020 A £m0) (2) HIE £,
MITCH f AT B S E) % SR HCA I, T JE!

[ PSE2T B

3. A P4 AN S5 Bl i R i B R TS T )



(1)IEBH: 45 f(2) REREGHEEXMEER > 0, 34Nk > 0FIF A, B > 06

sup | ()| < AR* + B,
|z|=R

W f(2) < k2 I

(2)Bw, -, w, R LR L AR AR B L — A e
515z 5w, (1 <j < n)i@RIsRAA DN AAAE AR B4 Sw
Bw SPfiw; (1< j <n)iERRMAET1

(3) UEB: 5 HEpR KL SRS A, T f R .

UEHT: (L)X f(2)7E2 = OALMEZR B R TT A
— ™) ,
SR > 0, BT P4

™y < 7L
FN( )‘ < Rn‘f‘u:ple(Z)l

Rl de ke > ORIFE L A B > 0,4

sup |f(2)|
(n) _ k
| £ (0)] < =R _ AR+ B
n! - R» - R»

(n)
S s RHR — oot 20O g

n:

HUf ()7 — NXBUN TAE TR Z 0.

(2)F iR
f(z) =1L, (2 — wy)

YT f () A2 A1 96 o 5 2

[£(0)] = 72 [w;| =1



55 £ (2) 1D L R A HERUBE 1

7(0)] < max £ (2)

|z]=1

Hik—f
£0)] < max|£(2)

lz|=1
(- fl2)AEHE1E)
<. 3z0, 20| = 1, 45 ( f(20)] > L.
S | f(wy)] = 0,81 f(2)|[TE{|2] = 1} &g mT 4
321, 21| = LR f(21)] = 1.

(8)%Re(f) < M, g(z) = &/ Mg(=) R L|g(2)| = 32D < M.
H X4 R B B R Hi,9(2) = C,CHHHL
M f(2) = log C, X fiE%: Hlog CHIA R AR 5 3 222 i, PRIt fE 3L

#iRe(f) > My, WHL g(2) = e~ 7) EBH[E L.

43X A i R0 Y = 2 R B 2 T I BUE AR R B I — Bl sl U RCH T T
. € PRI T 580N

1/2
| F o= ( /U |f<z>|2dmdy) ,

R FIEECN
| f ||z @)= sup|f(2)|.
zeU

(1) Bf BED,(20) = {|z— 20| < r}ATR BRI 2. IEMIXHMERO <s <r
HEHEBC > 0 (HKiBTs fir) 615

I f oDz < C Nl f 22D, (20)) -



(2) GEH): B A BB BN{ £} RBITER - ||pe FRORIPGS), WI{f,} 76U L
P P SO B A 4 Al B

Hint: F F 440 ok S0P S 1

TEBL (D) RIETIIEARAL2(2) = & [77 f2(2 + rei)do. H A

2T
|f( )Prdr < 7/ / (z + re'?)|*rdrdo = 2—/ |f(2)|>dx A dy
T JDa(z)

i
1
T < o= 11 £ lrouion)”

EJl:d
FN < 1 laoucoy

d =r— sWIXIV2 € Dy(20)HDy(z) C Dr(20). H.

1

1
|f(2)] < N T I f L2y < N Il £ ll2(Dyz0))

At
sup | f(2)] = [ |z (D, (z0) < ﬁ | f 2D, (z0)) -

z€Dg(z0)

(2) H AT /L3 Ye > 0, 3N > 0,615 5m,n > NI, || fr — fo 200 < €.
MUV V2 € V AZAEU 2T 4B (2, 72),

H15{B(z,r.)|z € VI NUKIITH %5,

MEBARFESR{B(z,7.,)},i=1,2,--- M

B (DAL fm — fn [z (Dr, S C Nl fn = fr 22w

B fon — fr L) <] fm Follze @, B S C Il fn = o |22y < Ce.
Eﬁlwplfm fnl <e,

Eﬂl{fn}fUE’JE A B —BURSIE £, fn Y A4l f A gl R 2



5.58D = {|z| < 1},f(2)fED 424l Hf(0) = 1. A2 € D, Ref(z) > 05k
57, FHSchwarz 5| BIE

(DA%
1—|z| 1+ 2]
e S ReFE) S 1@ < 1
SHEA 2 € DHESFAL.
(2) ERAERAFESIE 7 T T O, ALY
1462

6. Wf(2)&{Ilmz > 0} EMAFHEL KL, /£{Imz > 0} 44l iEM: & f(2)7E
S EICSAR, W f(2) N EE.

TWfRIFABDR, = {|2] < Ro} (Ro > 0) L44lim %
(1)UEH: XF0< R< Ry Ml|z| < R, i

o % /27r0 F(RE¥)Re (Reisa + z) i
o=

Rei¥ — z

Hint: SEERIFw = 2, WL A {|¢| = Ry LB AT, FIHXAER
AT PG A 4 3 LE W AL () 25 X
(2) %z =re? IEHH

Re Rel® + 2 - R? — 2
Rel? —z)  R2—2Rrcos(p —0) + 12

(3)Wu 2D = {|z| < 1} - HI20 & S 7] 1l ek $is 2

%u  O%u

Au:w"‘ai?ﬂ

FED LA 2 (B 9D b R AN e %) HOES: BIDRILF. S T KER RS A



wwijwawwwww
Hrbz =rel? (r < 1), P.(B) &WALES LIMMRE, B TISH

1—72

P (B) = 1—2rcosfB+1r2’

Hint: SIF(1) F1(2) BID bS8yl 440 5 5.
(4)FI R A FAFA 43 2 U R T A Dirichlet 1) B Boug (') 2 BAr [ J b (1% 22 e
s, W i

u) =5 [ Pl Ouo(e)d

Au=0, z€eD
u [op= uo
FROAR, ELIZAR A E— ).
(5) I F Dirichlet i & ) gk B : X sk b B AT S5 4801 o A1) a2 8 bR B0 — 7 A2 A R

B A% Dirichlet | @3



M (1) B = 2 £ d¢ = 0. g

1 f(©)
= o7 d
f(z) 275 JnC-2 ¢
1
A R =
™| Je=r €~ 2 ls|=r ¢ —W
1 2 ; dRet® 2m ) dRei?
= — ReiP)—— Reiey e
2mi [ %9=0f( ’ )Rew*z gozof( ‘ )Reiv’Rzl
L[ [ o RetPdp 27 zdp
= — Reiv) = ¥ _ Reiey_ 2P
o [ R g = | R — Re_w}
1 27 ) r Rei‘P B
= — Ret¥ ' _ '
2 0=0 f( € ) _Relga — 2 7 _ R6_1W:| 2}
]‘ 2 i [ 2R€i§0 22
e — Ret?) |25 122
A S0 T | Ret? — 2z * zZ— Re—lJ i
L[ o [Re¥ 4+ 2z  Re ¥ +z
= — Rel¥ ' ' d
4 <P:0f( € ) _Relga_z R€_1¢—3:| 2
1 2 ) Reiw g
— o | f@eRe (L5 ) de
2 SGZOf( € ) e(R€1W—Z) ¥
(2)
Re (Bef+2\ _1(Re¥+z Re@+z
Reiv —z) 2\ Reiv —z Re iv —z
1 (Re' 4 2)(Re™™ — 2) + (Re™i% + 2)(Re* — 2)
2 (Rei¥ — z)(Re™1¥ — %)
_1 2R% — 227
B 2 R2*2R6i¢72Refi¢+zz
. R?— 2z
" R?2 — 2Re(ZRei¥) + 22
_ R? —1?
"~ R2 — 2Re[rReile=0)] 4 12
R? —r?

~ R2—2Rrcos(p—0) +r2

(3) Hhw4-P7r] 51:3D_E 220 R 8 f (2), 5 u(z) = Ref(2).



EEz =ret? r < 1L, 5VRIFiEr < R < 1f5

1 2m ) R2 _ 7"2
il ip
1) 27 f(Re )R2 — 2Rrcos(p — 0) +r? d¢
B ST 43
u(z) = L /27r u(Re?) (72 — 1) d
"o ), R2 — 2Rrcos(p — 0) + 27
(2)7ED L %%, - AR — 113
1 [ (1 —r2)u(e'®
1 )

~or o0 1 —2rcos(p — 0) + 12

(P, (¢ —0) = Re (5342
HzeD, fiAu(z) = 0.

) FIA = 45251, AP(p — 6) = O TR

THAEASEEE = €% € oD, lim  u(z) = up(&). HPMB AR

z€D,z—¢
2m
%ﬂi f(‘p:O Pr(p —0)dp = 1.

HugfE 8L IR A b HESPER, Ve > 0,3 > § > 0o — Oy < KT,

[uo(e%) — ug(el?)] < e.
$HF|p — 0o > 6,210 — 00| < SHE, [0 — 0] > | — 0| — |0 — 6] > 5, WLIH
9 5
1—2rcos(p —60)+r° > 2r(1— cos 5)

Lr® — 01, £E7En > OfF3|1 — r| < pief,

1—7? - (1—cosf)e
T M




EKHEM = sup |ug(e'?)].
p€e(0,27]

[u(2) = uo(€)] = [u(re’”) — uo(e™))|

1 2 . .
= | [ Pl = 0luole) — ua(e*)la
e =0
1 . .
<o (/ +f ) P~ 0) JuolE) — o) dg
T \Jlp—bo|<s  J]p—60|>5
€
< —.
s

ME—PE: B PR, v, WA R B — ofE IO EBUE A E. B AT R S
KROMEFEEF, v —v =0, Blu=v.

(B) WU C Crt— X3, u(2) AU L (PSR s 0 2, Xz € U,
TEAETR Do > 0, 240 < r < rolif,

1

27
u(zg) = o /070 u(zo 4 re'?)do.

[ 7€ — Kizo € U, P u(z)fE 2o A

B (el?) = u(zo + roel?), ME L f#Dirichlet ] @ #3 B — 4~ Pl (el?) il F
{8 HLAED, (z0) A 88 $v (). 7ED,, (20) B Hu — v, B Fu, oA HE M
B3, Bt Plu — oA BMETE R, e — of £ 0D, (z0) b IR KAE 5 & /ME.
Mu—vfEDD,, (z0) EHUENE, A XER 2 € Dy (20),u(z) = v(z). Fitbu(z)fE

Fzo L Bz WAERMEA, u(2)fEU LA



YENV 7R

1. B¢ = e™/20 (n ERY). (1)iEH)

sin(m/2n)

C+C3+C5+"'+C2n_1:

()R, 1+1i, —1+4, — USRS (BUER), 5 N A1
{IE]
dz

EW:(1) BITC = e™/2n £ 0

C+CB+C5+"'+C2H_1
_a-¢y
1-¢2
1—em
e—Ti/2n _ omi/2n
2
e—Ti/2n _ omi/2n
i
2i
_ i
 sin(w/2n)

(2)f(2) = g FEMFETE XA AnA> — il i, ¢3,¢5, -, ¢t ¢ =

e7ri/2n



5 e A T AR R A AE N S, R

. 1
=2miy 2n(¢2F-T)2n—1
. 1
=2 ) i

. n
_._m Z <2k—1
n
k=1

i i

n sin(r/2n)

~ nsin(r/2n)’

ERRBH T = (0 = o3 = iFEERIAD i

[ =an3 e g - misto

m .
= wsin(ryzn)  "Res/(2)
N m . 1
" nsin(n/2n) e
7r 7r

- nsin(7/2n)  2n

2. R TFAIR

[e'S) n)lm
2)[72_ o cryerde (W IERED); (B R )
R 2% —x+2 . s
fz‘*—oo 14+10x2+9d$’ <%t72§17>

0, s, (%5

x

3. iFE IR
1/3

(D [Zo Tz da;



r=

(2)fooo 10g/£21’+%1~1) dx (1;/_\!]35{_\‘ %fﬁf(z) — loigjﬁi)).

. / .
() (2) = s, 2=1€, — T <9< 30 25 =riel

PR = {z|e < |2| < RHImz > O}, i B 4w #i A5

wlD

—€ R
f(z)dz — / f(z)dz+ f(z)dz + / f(z)dz = 2wiResf(2)
Cr C. —R e z=i

MR — ool

f(z)dz=0
Cr

Me — O,
/ f(z)dz=0
C.

—€ —€ (L )35 . R 1 R R
[ = [CERE s [T [ = [
—R —R 1—|—$ € 1—|—Z‘ € €

X

z € im
1 = ili —1) - = 1- = . el
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QA = \/AD—BC’B/ - \/AD—BC’C/ - AD—BC’D/ - \/AD—BC’)H‘U
Az+ B
f:m, (A',B',C", D' € R)
H
A'D—BC =1
ES)lie
az+b
Aut(H) = § ——,a,b,c,d e Rjad —bec=17.
cz+d
a b
(2).VF € SL(2,R),F = sad —bc=1
c d
az+b
:SL(2,R Aut(H), F
¢ SL(2,R) — Aut(H), v
ST, X

aiaz +bica  aiby + bids
p(F1-F2)=¢
ciaz +dico  c1by + dido
. (a1a2 + blcg)Z + (a1b2 + bldg)
(Clag + dlcg)z + (Clbz + dldg)

. agz+by
a1 coz+do + bl

. azz+bs
€1 coz+ds + dl

= p(F1) o p(Fy)

o2 [F) 285, EH R ) A 2 AR s B ) R

SL(2,R)/kerp =2 Aut(H)



#rp(F) =1d, W F = +15,#fkerp = +1o,Ft

Aut(H) = SL(2,R)/{£L}.

2. A IUBBEL IR0 — {|2] < 1, |2 — 1] < 1} BRACEAT FRD — {|u| <
1}.
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R4y REVEMLI £ (2) = Zlgﬂzi %hﬂ%ﬁ%%@ﬁﬁ”<my<4q.
m%%%ﬂdze‘sﬂ)%ﬁﬁﬁﬁ%fﬁﬂo<mw<2q

W h(2) = g(2) 2 KEQUR b 2fP1f.

WRATL(2) = T QR e L

FENi AT P

3. SRILTE MG I L y? = 2pz (p > 0)FIFNEBREERAL A BED = {Jw| < 1}M#
32 =0,2=—-L0nIBEw=1,w=0.

RILf () = \/z = BAF0) = /Bi, f(-8) = /i,
Hg(z) = ()fg%f(?ﬁg() , 9(=5)=0.
(R LT i A

4. SRICTE B WU Za? — 2 = o (a > 0)A 1850 3T P9 5 B A B A7 15
8D = {Jw| < IMERHEAL TR HIREw = 0,w = -1.

fif: AL SR TN (V2a,0) < (a,0),
_‘Lﬁ

f=2-ad% g=if, w=¢



Nw(a) = -1,k = 1,45 L,

5(L#8-2011). KA HARKIIEESRITEU = {|2] > 1} \ (—o0, —1] Bk
FIAFD = {|w| < 1}.

fif: WL w, = — L UBLED \ 0,1).
Wlifw, = JwrFD \ [0, 1B 2| z| < 1,Im(z) > 0}.
Wit ws = f%«l—&r{zﬂd < 1,Im(z) > 0}BLR{z|Re(z) > 0,Im(2) > 0}.

wy = wi{z|Re(z) > 0,Im(z) > 0}WLA{z|Im(z) > 0}.
w = WAZDf bV T R [

LIES AN
veTe )
V1) !
w = - 3
(vF2) +i

i 1 i 1
U{|22|<2}\{|24|§4}
B AL RD = {Jw| < 1}.

fift: LS, = =3 Wy = eizﬂwl)]%'Uﬁy%EEJ:fléilzﬁ’

z )

W w = 22— b P T oA [ A

wo+1

DRI RS Dy

7T(EFE-2014). iEW: &1 SURBUHE IR K B {r) < |2| < ro }WORIEIF X
B{p1 < |2] < pa}, W22 = 22,



8(E£-2016). IEM: Miitw = f(2) = L (2 + 1) #i{z € S2,|2| > 1}WEALS?\
[_Ll]'

EH: R w = u+iv, 2 =re Mu +iv = J(re'? + Le719) FE

u=1(r+1)cosf
3(r—1)sinf

Hlz| = plp > DI,

LM,

Al = W w(le) = 1}) = [-1,1].

> LEHFHRY, BRI (0 KBS ATE LR, S 5
.

9. ()WHAMFED = {|2| < 1}, f(z) € H(D)N C°(D), fED EAEEY, H
Bz = 10, [f(2)] = 1. EB: f(2) REHAH.

(2)BHRAERED = {|z| < 1}, f(2) € H(D) N COD), HH|z| = 18, |f(z)| =
UE: f(2) R ELRAL.

WERA: (1) X

), 2| <1
, 2zl >1
HEUE TR E (2)1E 2] < 1, |2| > 1. EIEEE,
KVz € {z]|z| =1}, Hz| > 1WA
1 1 1
R Y O =1y e R ey A

WUF (2)fEC FIEZE.
N F(2)1E|z| < 144 HSchwarz S iR BE AT %1, F ((2) fEC_ 4244



23f(0) # 0, BTbd lim F(z) = Wmﬁﬁﬁﬁiﬂl HUE (2) AT 5B R K, x4

IREE A HF (2 )7'3%%&( ERLE f (2) A 3L

(2)% &

flz) |2| <1
F(z>:{(1) g

1z >1
7o

B (1) kN 2 2l s 30 (2)TEC LA e B35 mUR f(2) I E s & f(2)7ED LB % A0
(1)1 (2) = C

Fif(z )EDL%TIE FH 4= 40 bR B0 S5 AT, M D2 AR f () D - R A AR
AR, FLTED = {J2] < 1}, BA2, -2 L, -, L (ATHE S o0) BF (=)
W WF (2) HC o ERIEAT R EL, M BE R E PR G f (2) N BERR 2L

10. BHAEED = {|2] < 1}, BALEAC = {2 = 1}, f(z) € H(D). *f
FC LM fw, ZHFAEwRIFFARU MU L4k g B AEDNU LS = g, 1
Frw & fFIIEN g3, RO EEA FIIE S, 84 3RAT3D b 0 4> 4l ok 45 f AR
A dC. W

oo

flz)= er for |z| < 1.

n=0

HERFNZPBRSCEAR L. B fARREAER T C

Hint: %0 = 22, Hvhp, k € Z+. Bz =ret?, M| f(ret?)| — oo (r — 17).
UERH %0 = 227;3’, p. ke N* z=relf
)

n n
2129<

Er ezk*

KHYM > 0,36, (1 — 5)2M“ >1— i = 2

+Zr

n=k+1

’/‘619 )| =




M1 > r > 1— 60,

fe'e) M+1 Mt M
277, 277 2 1
> 1-6 >(M4+1)-(1—-96 >(M+1)- =M.
2> 3 -9 > (1) (1 -9) (M +1) 57
# .
. 271._
f 3
Ak

lim | f(re*)| = 400

r—1-
B Bws — AN IEW A, WA — AN IFBIU, U C C, g UM E—A> 44
R EREDNUL, f =g TFE = {90 =22, p.k e N*} C {z]|2| = 1}
# fi1Eet! € B 56! e UNAH

lim |g(r619)| = lim |f(7"619)} =400
r—1- r—1-

Hg&aip ! HC EAAFAEIEN &, 6 A E.

11. B REHmTHT, = ZZZIZ, a,b,c,d € C, ad —bc = 1. iFH: #H-2 <
a+d <2, WTRMEEY; Fa+d=22, WTERWDAE; FHat+d< -2, or, >2,
T T2 X i 7.

12. By R T i A AFAERE A € ZRST 2 = 2, WTRMHIA .



