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I. 5a�}t� (Cauchy integral formula)

Ê×çíÀµ‰{˙³, ¦�BbzÊµ�Þ C ,, ø_ì2Ê� D (domain) í C1

ƒb f(z) = u(z) + iv(z), z = x + iy, uj&ƒb (holomorphic function), cà f Å—

F‚í5a–-�j˙ (Cauchy-Riemann equation) à-:

∂u

∂x
=

∂v

∂y
,

∂u

∂y
= −∂v

∂x
, ∀z ∈ D. (1.1)

â¤, BbÿªJ)ƒrÖÉk f í'ß4”� Àµ‰}&íê�, ?küÇá�

Ñ7jZ–c, Bbùªà-5ø¼R�}�ä (first order partial differential oper-

ator):
∂

∂z
=

1

2

(
∂

∂x
+ i

∂

∂y

)
. (1.2)

%âòQí«�, Bb)ƒ

∂f

∂z
=

1

2

(
∂u

∂x
− ∂v

∂y

)
+

i

2

(
∂u

∂y
+

∂v

∂x

)
.

²Æuz, ø_ C1 ƒb f uj&ƒb, ?¹ f Å— (1.1) ík}/.b‘KÑ

∂f

∂z
= 0. (1.3)

*¥šíø_hõVõ, BbªJêÛÊÀµ‰}&íä�³, |3bíø_{æwõÿ

uÊ7j ∂–j˙ (1.3) íjíWÑ; 6ÿuz, #ìø_ƒb g, BbàS )ƒ£û˝ø_

j f U)
∂f

∂z
= g. (1.4)

ç g ≡ 0 v, ¤víjÿuF‚íj&ƒb� FJQOBbÿblVõõàSj ∂–j˙ (1.4)�

Ê¤5‡, BbªJ‚à (1.2) 2Fùªí�ä, %âø_!�í�², zLS C1 ƒb f í

1–$� (1-form) dà-íZŸ

df =
∂f

∂x
dx +

∂f

∂y
dy =

∂f

∂z
dz +

∂f

∂z
dz.
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¥³ ∂
∂z

= 1
2
( ∂

∂x
− i ∂

∂y
), dz = dx + idy� â¤, ?ªõ|ø_ƒb f uj&ƒbík}/.

b‘Kÿu f í 1–$� df uâ dz FÞAí�

ÛÊ, BbÇá„p5a�}t��

ìÜ 1.5: cq D u C ,ø_x� C1 iäí�ä� (bounded domain)� †úkLS

ø_ g ∈ C1(D) íƒb, Bb�à-í[Û

g(z) =
1

2πi

( ∫
bD

g(ζ)

ζ − z
dζ +

∫ ∫
D

∂g

∂ζ

ζ − z
dζ ∧ dζ

)
, (1.6)

w2 z Ñ D ,5L<õ�

„p: ¥_ìÜí„p3bu Stokes ìÜíø_�À@à� úkLSøõ z ∈ D, Bb

5?ø_’¥J z ÑÆ-, š�Ñø'ü£b ε í� Dε = D\B(z; ε), w2 B(z; ε) = {ζ ∈
C

∣∣∣ |ζ − z| < ε}� ‚à Stokes ìÜ, ªJziä bDε ,í(�}�²A Dε ,í�}, 7)

ƒ

∫
bD

g(ζ)

ζ − z
dζ −

∫
bBε

g(ζ)

ζ − z
dζ =

∫
bDε

g(ζ)

ζ − z
dζ =

∫ ∫
Dε

d
(

g(ζ)

ζ − z
dζ

)
=

∫ ∫
Dε

∂g

∂ζ

ζ − z
dζ ∧ dζ.

ç ε → 0 v, .Øõ|©øá·}Y¹� Ä¤ (1.6) ÿ)„�

âìÜ 1.5 ªJ'0í)ƒø_�ÀR�, ÿuà‹ g u D ,íø_j&ƒb, †ƒb

g ÿªâ g íiäMú5a� (Cauchy kernel), 1
2πi

· 1
ζ−z

, Êiä,�}7)ƒ� ¥š6È

QËzp7j&ƒbuªJâ4�b (power series) V[Ûí�

J-Bbøcq D u C ,íø_�ä�, °vx� C1 iä¸©¦í (connected) ^

Õ C\D� úkL< f ∈ Ck(D), k ∈ N, Bbì2

u(z) =
1

2πi

∫ ∫
D

f(ζ)

ζ − z
dζ ∧ dζ, ∀z ∈ C. (1.7)

-ÞíìÜzpâ (1.7) Fì2|Víƒb u(z) ÿªJàVj ∂–j˙ (1.4)�

ìÜ 1.8: D Ñ C ,ø_�ä�à,FH� cq f ∈ Ck(D), k ∈ N, 1/ì2 u(z) à

(1.7), †Bb�

(i) u ∈ Ck(D) /Ê D , ∂u
∂z

= f ,

(ii) u íXÕ (support) ¨Ök D ík}/.b‘KÑ

∫ ∫
D

f(ζ)ζmdζ ∧ dζ = 0, ∀m ∈ {0} ∪ N. (1.9)
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„p: Ê (i) í„p2, Bblcq f ∈ Ck
0 (C), †

u(z) =
1

2πi

∫ ∫
C

f(ζ)

ζ − z
dζ ∧ dζ

=
1

2πi

∫ ∫
C

f(η + z)

η
dη ∧ dη.

â¤, ªJñqõ| u ∈ Ck(C)� ¤v, à‹Bb²ø‘¥£í C1 ˜� Γ U)wq¶ D ¨

Ö f íXÕ, †‚àìÜ 1.5, ç z ∈ D v, BbªJ)ƒ

∂u

∂z
=

1

2πi

∫ ∫
C

∂f
∂η

(η + z)

η
dη ∧ dη

=
1

2πi

∫ ∫
C

∂f

∂ζ

ζ − z
dζ ∧ dζ

=
1

2πi

( ∫
D

f(ζ)

ζ − z
dζ +

∫ ∫
D

∂f

∂ζ
(ζ)

ζ − z
dζ ∧ dζ

)

= f(z).

¥šÿ)ƒ (i) Ê¤Ôy8$-í„p� úkøOí8$, Bb²¦ø_Ì¤�Ë (smooth)

í~’ƒb χ (cut-off function) U) χ ∈ C∞
0 (D) / χ ≡ 1 Ê z íø_'üíÇ¹� U

(open neighborhood) ,, FJ

u(z) =
1

2πi

∫ ∫
D

f(ζ)

ζ − z
dζ ∧ dζ

=
1

2πi

∫ ∫
D

(χf)(ζ)

ζ − z
dζ ∧ dζ +

1

2πi

∫ ∫
D

((1 − χ)f)(ζ)

ζ − z
dζ ∧ dζ

= u1(z) + u2(z).

'ñqËªJõ| u2 Ñ U ,5øj&ƒb, 7 u1 ªJ,Þíj�Vn�, Ä7, ç z ∈ U

v,
∂u

∂z
(z) =

∂u1

∂z
(z) +

∂u2

∂z
(z) = (χf)(z) + 0 = f(z).

(i) í„pÿr¶êA�

Bk (ii) í„p, ílBb·<ƒ u Ê C ,u©/í, 1/Ê C\D ,Ñj&í� Ä¤,

à‹ (1.9) �A�íu, ç |z| > |ζ | úkF� ζ ∈ D ·úv, Bb�

u(z) =
1

2πi

∫ ∫
D

f(ζ)

ζ − z
dζ ∧ dζ
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=
−1

2πi

∞∑
m=0

( ∫ ∫
D

f(ζ)ζmdζ ∧ dζ
)
z−m−1

= 0.

FJâj&ƒbí0�ìÜ (identity theorem), ç z ∈ C\D, Bb)ƒ u(z) ≡ 0�

¥¬Vz, cà u íXÕ¨Ök D, †â,Þín�?'ñqR) (1.9) �.âbA��

ìÜ 1.8 í„p¹µêA�

ìÜ 1.8 'ÀUíN|, øO7k, Ê C ,úk ∂–j˙ (1.4), BbuÌ¶)ƒø_j

u U)…íXÕu'Kí (compact)� Ê	ù� ú
³, Bbø‚àÀµ‰,í5a�}t�,

V«nÖµ‰ (several complex variables) ,íø<!…½æ�

II. Hartogs ôˆìÜ (Hartogs extension theorem)

ÛÊBbé D uÖjµ‰˛È C
n, n ≥ 2, ,íø_�, D ,íõpÑ z=(z1, . . . , zn),

zj = xj + iyj , 1 ≤ j ≤ n� Bbz D ,ø_ C1 ƒb f(z) Ñj&ƒb, à‹ f(z) ú©ø

_‰b·uj&í, ?¹, f Å—-Þíj˙�

∂f

∂zj
= 0, 1 ≤ j ≤ n. (2.1)

¥³ ∂
∂zj

= 1
2
( ∂

∂xj
+ i ∂

∂yj
)� D ,F�j&ƒbF$Aíƒb˛È, Bbø5pÑ O(D)�

Ä¤, ÊÖµ‰}&ä�³, 'AÍË, Bbÿ.â5?-Þí ∂–j˙ , ˚Ñ5a–-�

j˙; 6ÿuz, #ìƒb f1, . . . , fn, Bbbvø_ƒbj u U)

∂u

∂zj
= fj , 1 ≤ j ≤ n. (2.2)

ç fj ≡ 0 v, 1 ≤ j ≤ n, (2.2) íjÿuF�íj&ƒb� âk n > 1, ¥šíj˙ éÍu

¬	üìí (overdetermined)� FJ, ÊøOí8$-, (2.2) éÍuÌjí, ÎÝl‡#ìí

ƒb fj Å—/<Ôìí.b‘K� à‹Ê D ,æÊø_ C2 íj u Å— (2.2), †ï,ªJ

)ƒ
∂fk

∂zj
=

∂fj

∂zk
, 1 ≤ j, k ≤ n. (2.3)

Ä¤, (2.3) uBbj ∂–j˙ (2.2) íø_.b‘K� -ÞíìÜzp, 9õ,, (2.3) 6uj

(2.2) íø_k}‘K� OyM)·<íu, Ê n > 1 v, J fj �'KXÕ, †Bb6ªJ)

ƒø_x�'KXÕíj u�
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ìÜ 2.4: cq fj ∈ Ck
0 (Cn), n ≥ 2, k ∈ N, 1 ≤ j ≤ n / fj Å—‘K (2.3)� †æÊ

ø_ƒb u ∈ Ck
0 (Cn) Å— (2.2)� °v, u Ê C

n\(∪j supp fj) íÌä}X� (unbounded

component) ,0ÑÉ� ¥³ supp fj pÑ fj íXÕ�

„p: ‚àÊ	ø
2 (1.7) F)ƒÉk ∂–j˙ (1.4) íj, Bbì2

u(z) =
1

2πi

∫ ∫
C

f1(ζ, z2, . . . , zn)

ζ − z1
dζ ∧ dζ

=
1

2πi

∫ ∫
C

f1(η + z1, z2, . . . , zn)

η
dζ ∧ dζ.

Ä¤, 'ñq)ƒ u ∈ Ck(Cn)� QOâìÜ 1.8, Bbíl�

∂u

∂z1

= f1.

Bk j > 1 v, †‚à‘K (2.3), ?ª„)

∂u

∂zj
=

1

2πi

∫ ∫
C

∂f1

∂zj
(ζ, z2, . . . , zn)

ζ − z1
dζ ∧ dζ

=
1

2πi

∫ ∫
C

∂fj

∂ζ
(ζ, z2, . . . , zn)

ζ − z1
dζ ∧ dζ

= fj.

FJ, u Å— ∂–j˙ (2.2)� ÇÕâ u íì2Bb6ø− u Ê C
n\(∪j supp fj) íÌä}X

�,Ñj&í� yªø¥, ç |z2| + · · · + |zn| '×v, ÄÑ fj ≡ 0, 1 ≤ j ≤ n, Bb)ƒ

u(z) ≡ 0� uJ;Wj&ƒbí0�ìÜ, u(z) ≡ 0 Ê C
n\(∪j supp fj) íÌä}X�,�

ìÜ 2.4 6Ä¤)„�

�7ìÜ 2.4 5(, Bb�¬åVõÖµ‰³F‚í Hartogs ôˆìÜ� íl, Bb
e

µ�Þ C ,íø_=Óƒb (meromorphic function) f(z) = 1
z
� ¥_ƒbÊÉõ�ø_ø

¼í”õ (pole), 6Ä¤ f uÌ¶j&ôˆ (holomorphic continuation) ƒc_µ�Þ� Í

7, 'JÔË, ÊÖµ‰³à¤íÛï, 1.+æÊ� ×_,z, ÊÖµ‰³, cà�øƒbÊø

'KÕíÕˇuj&í, µó…øìªJj&ôˆƒ¥c_'KÕ,� �-Bbÿ„p¥šä

íø_!‹�

ìÜ 2.5 (Hartogs ôˆìÜ): cq D u C
n, n ≥ 2, 2íø_�ä�, °v K u D

,íø_'KäÕU) D\K Ñ©¦í� †L<ø_ì2Ê D\K ,íj&ƒb, ·ªJj&

ôˆƒc_ D ,�
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„p: ílBb²ø_~’ƒb χ ∈ C∞
0 (D) U) χ ≡ 1 Ê K íø_Ç¹�,� à‹

g ∈ O(D\K), †'ñqªJõ| fj = −g ∂χ
∂zj

, 1 ≤ j ≤ n, Å—‘K (2.3) /x�'KX

Õ� FJ, ;WìÜ 2.4, æÊø_ƒb u ∈ C∞
0 (Cn) U)

∂u

∂zj
= −g

∂χ

∂zj
, 1 ≤ j ≤ n,

1/Ê C
n\D íø_¹�, u(z) ≡ 0� FJ

G = (1 − χ)g − u

ÿuâ g Fôˆ7)ƒÊ D ,íø_j&ƒb� ìÜ 2.5 í„p6ÿêA7�

III. j&� (domain of holomorphy)

Ê¥ø
ç2, Bb6ø‚à5a�}t�VúÖµ‰,íj&�dø<«n� ílBb

dà-íì2�

ì2 3.1: cq D u C
n, n ≥ 1, ,íø_�� Bbz D uø_j&� (domain

of holomorphy), à‹Ê D ,æÊø_j&ƒbU)LSø_ D ,íiäõ (boundary

point) ·u…íJæõ (singular point); ²k5, Ê D ,æÊø_j&ƒb, …uÌ¶%â

j&ôˆF¬LSiäõ�

Ä¤, ø_ C
n ,í�à‹uj&�íu, µó…ÿu/ø_j&ƒbí|×ì2�� Ê

Àµ‰³, ¥uúí� 6ÿuz, LSµ�Þ C ,íø_� D ·uj&�� ÄÑ, J p ∈ bD

Ñiä,íø_õ, † g(z) = 1
z−p

ÿuø_ D ,íj&ƒb, / g �ø_JæõÊ p�

BkbZ¨ø_Êc_iä bD ·Jæíj&ƒb, j¶5øu@à Weierstrass }jìÜ

(Weierstrass factorization theorem)� OuÊ¥³BbbJø_.°íj�VZ¨à¤íø

_j&ƒb� ¥šíõ¶�Œk«nÖµ‰,í8$�

ìÜ 3.2: J D u C ,íø_�, † D uø_j&��

ìÜ 3.2 í„pÛbàƒ-Þø_Éœí!‹�

ìÜ 3.3: cq K u D ⊆ C ,íø_'KäÕ/ z0 ∈ D\K� à‹ D\K ,¨Ö z0

í}X� (component) .}óú'K (relatively compact) k D, †Ê D ,æÊ�øj&

ƒb h U) |h(z0)|>supz∈K |h(z)|�
‚à Runge V¡ìÜ (Runge approximation theorem) Bb¹ª„)ìÜ 3.3� 9õ

,, BbªJb° |h(z0)| L<í×/ supz∈K |h(z)| L<íü� ªàz, é m = (|h(z0)| +
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supz∈k |h(z)|)/2, †Éb¦—D×í k ∈ N, ƒb ( h
m

)k ÿªJÅ—BbF°� �-BbÇá

„pìÜ 3.2�

ìÜ 3.2 í„p: ílBbz D ,F�è™Ñ�ÜbíõÊÕ–V, ˚5Ñ P� 'pé

Ë, Õ¯ P uªbí/Ê D ,Ñ�òí� ‚à P Bby½hZ¨ D ,íø_õ� {ζj}∞j=1

U) P ,í©ø_õÊ¤õ�,·}|ÛÌ¤ÖŸ� Q-V, Bbàøå�]Óí'KäÕ

{Kj}∞j=1 VV¡ D, ¥< Kj ì2à-:

Kj = {z ∈ D
∣∣∣ dist (z, Dc) ≥ 1

j
} ∩ B(0; j), j ∈ N.

¥³ dist(z, Dc) [ýõ z ƒ D í^Õí�×, ÇÕ B(0; j) = {z ∈ C

∣∣∣ |z| < j}� FJBb

� Kj ⊆ K
◦
j+1, K

◦
j+1 [ý Kj+1 íqõF$AíÕ¯� úk©ø_ i, BbøJ ζi ÑÆ-/

¨Ök D í|×ÇÆbpÑ Bζi
� à¤, BbÿªYå²|ø_ {Kj} íäå� {Knj

} U)

ú©ø_ j, ²ø_õ zj ∈ (Bζj
\ Knj

) ∩ K
◦
nj+1

¸ø_j&ƒb fj ∈ O(D) Å—

|fj(z)| <
1

2j
, z ∈ Knj

¸

|fj(zj)| ≥
j−1∑
i=1

|fi(zj)| + j + 1.

¥³ fj íæÊ4uâìÜ 3.3 F)ƒí, 6u„pc_ìÜ 3.2 íÉœ� QO, Bbì2

h(z) =
∞∑

j=1

fj(z).

â fj í²¦j�, 'ñqªJõ| h Ê D ,ì27ø_j&ƒb, /

|h(zj)| ≥ |fj(zj)| −
j−1∑
i=1

|fi(zj)| −
∞∑

i=j+1

|fi(zj)| ≥ j.

¥6zp7 h Êc_iä·uJæí� ÄÑà‹ h ªJ%âj&ôˆF¬LSø_iäõí

u, h ÿ}Ê/ø_Æb Bζi
,Ñ�ä� âk�Ì¤Ö_õ zj |ÛÊ¤øÆb, ,Þí,lz

p¥u.ª?í� Ä¤, ìÜ 3.2 ÿ)„7�

ÛÊBbà‹Êò&	µ˛È C
n, n ≥ 2, ,5?°ší½æ, Bb}êÛ8”êrZh,

1.u©ø_�·uj&�� BblJ-Þø_Pk C
2 íWäVzp� Ê C

2 Bbì2ø_

� Ω à-:

Ω = {(z1, z2) ∈ C
2
∣∣∣ |z1| < 1 /

1

2
< |z2| < 1}

∪{(z1, z2) ∈ C
2
∣∣∣ |z1| <

1

2
/ |z2| < 1}.
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úk Ω ,L<íj&ƒb f , ‚à5a�}t�, Bbì2

F (z) =
1

2πi

∫
Γ

f(z1, w)

w − z2

dw,

¤ví�}˜� Γ = {w ∈ C

∣∣∣ |w| = 3
4
}� â F (z) íì2, .Øõ| F ∈ O(D1), D1 =

{(z1, z2) ∈ C
2
∣∣∣ |z1| < 1 / |z2| < 1}, 1/ç |z1| < 1

2
, |z2| < 1 v, â5a�}[Û)ƒ

F (z) = f(z)� QOy‚àj&ƒbí0�ìÜ, Bb� F
∣∣∣
Ω

= f� ²k5, Ω ,íL<ø_

j&ƒb f ·ªJj&ôˆƒø_y×í� D1, ¥zp7 Ω .uø_j&��

°šíBb6ªJ‚à	ù
2F�ıí Hartogs ôˆìÜVzp¤øÛï� BbÉb

é D = B1\B 1
2
, ¥³ Br = {z ∈ C

n
∣∣∣ |z| < r}� Hartogs ôˆìÜzpš�Ñ 1

2
í7Þ S 1

2

1.}ZA D ,j&ƒb%qôˆí¾ó� FJ D ,LSj&ƒb·ªJj&ôˆB B1�

D 6ÿ.uø_j&��

Ä¤, ÊÖµ‰ä�³, úkàS üìø_�Ñj&�, ÿAÑø_'½bí{æ� ¤

v, Bb�[ø-ìÜ 3.2 í„p, £àw2FH, c_ìÜ„píÉœÿÊkìÜ 3.3� O

u, ìÜ 3.3 íÅH, øO7k, Êò&	vºu˜í! Bb´uà,ÞFì2í� Ω Vz

p¤øÛï� Bb5? Ω ,íø_'KäÕ S = {(3
4
, 3

4
eiθ)

∣∣∣ θ ∈ [0, 2π]}� °vé z0 =

(3
4
, 5

8
) ∈ Ω\S� âk Ω ,íj&ƒb h ·ªJj&ôˆƒ D1, ;Wj&ƒbí|×_Ÿ†

(maximum modulus principle) |h(z0)| ≤ maxz∈S |h(z)|� FJìÜ 3.3 Ê¤8”-u.A

�í�

Ñ7s�,Hí˚Ø, úk D ,íø_'KäÕ K, BbªJ5?…íj&oñ K̂D

(holomorphically convex hull), ì2à-:

K̂D =
{
z ∈ D

∣∣∣ |f(z)| ≤ sup
K

|f |, ∀f ∈ O(D)
}
. (3.4)

â (3.4) ªJ'péíõ| K ⊆ K̂D, / K̂D u D ,íø_£Õ, Oº.øìu D ,í

ø_'KäÕ� °v, J z0 ∈ D\K̂D, †æÊ�ø_ D ,íj&ƒb f U) |f(z0)| >

supK |f |, 7¤£u„pìÜ 3.2 íÉœ‘K� yøŸJ,ÞíWä Ω ¸ S Vj„, ªJõ|

z0 =
(

3
4
, 5

8

)
∈ ŜΩ =

{(
3
4
, z2

) ∣∣∣ 1
2

< |z2| ≤ 3
4

}
, J_kìÜ 3.3 Ì¶A�! ·<ƒ¤v ŜΩ

1.}óú'Kk Ω! Ä¤, ø_ D ,í'KäÕ K Jx� K = K̂D í4”, Bbÿz K

x�j&o4 (holomorphic convexity)� ç n = 1 v, .Ø)ƒ K̂D = K ∪ (∪jKj), w2

Kj Ñ D\K 2¨Ök D í}X��

;W,ÞFùªj&o4í–1, Bbdà-5ì2�

ì2 3.5: cq D Ñ C
n ,íø_�, Bbz D uø_x�j&o4í�, à‹ D ,L

<ø_'KäÕ K íj&oñ K̂D ·}óú'Kk D�
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†Bbï,�

ìÜ 3.6: C
n ,íLSø_o� D (convex domain) ·x�j&o4�

„p: JBb?„p D ,L<ø_'KäÕ K íj&oñ K̂D ·¨Ök K í�So

ñ ch(K) (convex hull), †!k D ío4, Bbÿ„)¤ìÜ7�

FJcq K Ñ D ,íø_'KäÕ� ø C
n õA R

2n, 1I H Ñ K Ê R
2n 2íø_

X��Þ (supporting hyperplane)� † H íj˙�ªJŸÑ

h(x, y) = a1x1 + b1y1 + · · ·+ anxn + bnyn − c = 0,

w2 aj , bj , c Ñõb� BbªJcq h
∣∣∣
K
≤ 0� Ä¤Éb5?-Þíj&ƒb

f(z) = eα1z1+···+αnzn−c,

αj = aj − ibj , 1 ≤ j ≤ n, ÿªø− K̂D ¸ K uPk H í°øi, FJ K̂D øì}¨Ö

k K í�Soñ ch(K)� ìÜ 3.6 6Ä¤)„�

QOBbø„p…
2|3bíø_!‹, …zp7j&o4ªJàV£üË·Hj&��

ìÜ 3.7: D u C
n, n ≥ 1, ,íø_�� †-Þú_ÅHu�gí:

(i) D uø_j&��

(ii) ú D ,íL<ø_'KäÕK, Bb� dist(K, Dc)=dist(K̂D, Dc), w2 dist(K, Dc)

[ý K ƒ Dc =C
n\D í�×�

(iii) D x�j&o4�

âìÜ 3.6 ¸ 3.7 �…)ƒLSo�·uj&�� Ñ7„pìÜ 3.7, Bbldø<Äe


T� íl, ø P (a; r) pÑÖµ‰,ø_ÖÆb� (polydisc) P (a; r) =
∏n

j=1 B(aj ; rj),

w2 a = (a1, . . . , an) Ñ2-, r = (r1, . . . , rn) ÑÖ½š� (multiradii)� �7¥<ì2, B

bZªzÀµ‰,Ékj&ƒbí5a�}[ÛòQËR�ƒÖÆb�,�

ìÜ 3.8: cq f ∈ O(P (a; r)) ∩ C(P (a; r))� †úkLø z ∈ P (a; r) Bb�

f(z) =
1

(2πi)n

∫
Γn

· · ·
∫
Γ1

f(ζ1, . . . , ζn)

(ζ1 − z1) . . . (ζn − zn)
dζ1 · · · dζn,

w2 Γj = {ζj ∈ C

∣∣∣ |ζj − aj| = rj}, 1 ≤ j ≤ n�

ÇÕ, Bb6ª‚àÖÆb�ùªÖµ‰,íø��×–1� J P (0; r) Ñø_JŸõÑ

2-, Ö½š�Ñ r = (r1, . . . rn) íÖÆb�, úkL< z ∈ D, Bbì2

δr(z) = sup{λ > 0
∣∣∣ {z} + λP (0; r) ⊆ D}. (3.9)
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²k5, δr(z) [ýJ P (0; r) ÑÀPF¾) z ƒ D í^Õí�×� QOBb„p-Þ5ù

Ü�

ùÜ 3.10: cq K Ñ D ,íø_'KäÕ, / f ∈ O(D)� à‹

|f(z)| ≤ δr(z), ∀z ∈ K.

† D ,íL<ø_j&ƒb g ·ªJj&ôˆƒ D∪ ({ζ}+ |f(ζ)|P (0; r)), w2 ζ Ñ K̂D

,íL<õ�

„p: ùÜ 3.10 í„p6uj&ƒbí5a�}[Û (ìÜ 3.8) íø_@à� úkL<

0 < t < 1, âcq'ñqõ|

Kt =
⋃

z∈K

({z} + t|f(z)|P (0; r))

Ñ D ,íø_'KäÕ� Ä¤, æÊø Mt > 0 U) |g(z)| ≤ Mt, ∀z ∈ Kt� ‚àìÜ 3.8

í5a�}[Û, .Ø)ƒJ-í,l∣∣∣∣∂αg
∂zα (z)

∣∣∣∣t|α||f(z)||α|rα

α!
≤ Mt. (3.11)

úkF� z ∈ K ¸Ö½N™ α = (α1, . . . , αn) (multiindex), αj ∈ {0} ∪ N� ¥³ |α| =

α1 + · · · + αn, α! = α1! · · ·αn!, ∂αg
∂zα = ∂|α|g/∂zα1

1 · · ·∂zαn
n ¸ rα = rα1

1 · · · rαn
n � ÄÑ

∂αg
∂zα · f(z)|α| Ñ D ,5øj&ƒb, âì2 (3.4) ø−, (3.11) úkF� z ∈ K̂D 6uúí�

¤v, Ébé t Vƒ 1, ÿ„) g ªJj&ˆƒ D ∪ ({ζ} + |f(ζ)|P (0; r)), ζ ∈ K̂D�

�7¥<Äe
T(, BbÛÊÇá„pìÜ 3.7�

ìÜ 3.7 í„p: â (ii)⇒(iii) upéí�Bk (iii)⇒(i) í„p, †ªêr_"ìÜ 3.2

í„p, Ébz Kj ²Ax�j&o4í'KäÕ, zÆb Bζi
²AÖÆb�¹ª� âkBb

cq D ux�j&o4í, ¥šíy²u\orí, FJ (iii)⇒(i) í„p6ÿêA7�

Ä¤, BbÉÛ„p (i)⇒(ii)� ;Wr«˛È,í�×ì2, Bb�

dist(z, Dc) = sup{r > 0
∣∣∣ z + aw ∈ D, ∀w ∈ C

n, |w| ≤ 1 / a ∈ C, |a| < r}
= inf

|w|≤1
dw(z),

w2 dw(z) = sup{r > 0
∣∣∣ z + aw ∈ D, ∀ a ∈ C, |a| < r}�

�ìø_ w, Ñ7jZ–c, BbªJcq w = (1, 0, . . . , 0), QO5?JŸõÑ2-,

Ö½š�Ñ r(j) = (1, 1
j
, . . . , 1

j
), j ∈ N, íÖÆb� Pj = P (0; r(j)), .Øõ|

lim
j→∞

δr(j)(z) = dw(z).
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FJ, #ìø'ü£b ε > 0, ç j Ñk}×v, Bb)ƒ

dist(K, Dc) ≤ (1 + ε)δr(j)(z), z ∈ K. (3.12)

¤v, Bb5?�bƒb f(z) = dist(K, Dc)/(1 + ε), ÄÑBbcq D Ñj&�, FJâ

(3.12) í,l¸ùÜ 3.10 ªJ)ƒ

dist(K, Dc)

1 + ε
≤ δr(j)(ζ) ≤ dw(ζ), ∀ ζ ∈ K̂D.

ç ε Vƒ 0 v, BbZ)ƒ

dist(K, Dc) ≤ inf
ζ∈K̂D

( inf
|w|≤1

dw(ζ)) = inf
ζ∈K̂D

dist(ζ, Dc) = dist(K̂D, Dc).

âk K ⊆ K̂D, dist(K, Dc) ≥ dist(K̂D, Dc) upéí, Ä¤„) (i)⇒(ii)� ìÜ 3.7 6ÿ

r¶„pêH�

J,�Àí�Ü, uâÀµ‰,í5a�}t�|ê, �â ∂–j˙íªj4¸jíXÕ4

”, *7«nÖµ‰,j&ƒbíôˆ4”, w2¨�7 Hartogs ôˆìÜ¸j&�í–1�

à‹è6ı�?�yÖí’e, ‚�úÖµ‰}&�yªø¥íw…D7j, µóÊ¡5d.
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