HERBERY - FIVEE A 9 [1]

~ B (2) ~

OB FEL

EE T
http://nalab.mind.meiji.ac.jp/~mk/complex2021/

20214 10 H 19 H

B H i %8 htt PEERARL - B9 [ ~ TR (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/
http://nalab.mind.meiji.ac.jp/~mk/complex2021/

Q AHOWE - HfkHIH

© H (%)
o LK (%)
@ Cauchy-Hadamard O/
@ ratio test
o I
o HMEL

© ZE Uik



ARHODOWEA - EASHIH

o RHIFEML DA EZEORD ST (B3R 7 — T [1] D§3.1 D%RF) %
R 3, ZOFREFEITH L VEITL DD, ZIUTIEHE
ADET, FEErDr ZATYID EIFET,

o M (EEMIIANAA 7V v FE) O D HIFTRL TV DD
T3, Hm

o FETHWA R I 4 FIFHERNC (BRI HTHETIK) BFAL £,
(A7 4 FONFIFIHERHEIE L £ 325, FEDORDBIEX [FTIE - #
Bl cEEET, )

o FENEZ IR L 7Bl % FEFEMH ORI AR L £ 35

o HiRiZ Oh-o! Meiji DHREHZH VWX T, HiEIZH H0KRKLTT
AFEEATLE (BHT20%EN ). RHD/$AY — Fid hpTxk
ST

o THESL ZHLE T (WXUNX10 A 26 H 13:30, FIERE - f8HIZ T8
FEARGEY ) DA TITVETD),

o THE 4 DfFFNE L X,

B M #h % htt PEEBAEL - [FIEEES 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/complex2021.pdf#page=57
http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1 IR 3.1.2 Cauchy-Hadamard D/

EZ oM LT, CD X5 ITIERFEZRD 200 HEL 2%, HHER
THRMDIREN D %, 5 D LUNOTHIRL 2w, ML TEL,

e B #h % ot ETTTR 9 ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1 IR 3.1.2 Cauchy-Hadamard D/

EZ oM LT, CD X5 ITIERFEZRD 200 HEL 2%, HHER
THRMDIREN D %, 5 D LUNOTHIRL 2w, ML TEL,

JEHE 9.1 (Cauchy-Hadamard O (HIETE))

N ;an(z o) DU p i % = oo, %.O —0 2w
T
(1)

1
p= —— .
lim sup v/|an|
n— oo

Z Z T limsup X _EMR % £ 5,

¥ M # B hee TR - | 50 [ ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1 IR 3.1.2 Cauchy-Hadamard D/

B2 N8RBT LT, YO XSGR EERD 200MEL kD, H2EK
TEMDIREDR D B, #5OPELNOTHER L 2w, ML TtsL,

JEHE 9.1 (Cauchy-Hadamard O (HIETE))

NREGHS an(z — ) DIGHCERE plE, = = 400, —— =0 2105 KO
pre 0 +00
T
1
1 = —
1) lim sup v/|an|
n— oo

ZC limsup (& EHfR %3 35,
o EED {a,} T LT, I|msup \|an| PHEET DT, TRTOFEFHBIIHL TR

f(nbﬁ%fgéo_hikéaﬁmfﬁé

¥ M # B hee TR - | 50 [ ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1 IR 3.1.2 Cauchy-Hadamard D/

EZ oM LT, CD X5 ITIERFEZRD 200 HEL 2%, HHER
THRMDIREN D %, 5 D LUNOTHIRL 2w, ML TEL,

JEHE 9.1 (Cauchy-Hadamard O (HIETE))

NREGHS an(z — ) DIGHCERE plE, = = 400, —— =0 2105 KO
pre 0 +00
T
1
1 = —
1) lim sup v/|an|
n— oo

ZC limsup (& EHfR %3 35,

o fEE®D {a,} XL T, I|msup \|an| PHEET DT, TRTOFEFHBIIHL TR
f(nbﬁ%fgéo_hikéaﬁmfﬁé

@ limsup {/|as| 2L 5o TRD 2, IMBEL LTHS, ZO#ETE. limsup %

n— oo

KD BB 25T 5N VD T, ZOEMEHORVWHEEZHEE TS Z 212
T 5,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.2 Cauchy-Hadamard D7

—J& limsup (LAEIR) OEFREZZFVTH L, BHERGEE. EFED S limsup /|a,| 2
FTARDOENZ B LIz, (B2 limsup {(—1)" + %] =1)
- RBR o E 3
s RR O 7E %

n—o0o

~
{an} ZFRG), A €R L5 3, limsupan = A LId. KO 2 L&l Ai#725 2 L 205,

n—o0

@ (Ve>0)(3BNeEN)(VneN:n>N)a, <A+e.

AT T REVTED n 1IH LT an < A+e DBEHILD, W
22k,

@ (Ve>0)(VNeN)(@neN:n>N)a,>\—e.
ZHUE a, > N —e BifiZed o FHEEEH 2, 20D ¥,

@ limsupa, = +oo &l&, FED UcRIIHNL T, a, > U %ii7=5 n 2VER
BEETZ. 2W0nH 2k,

@ limsupa, = —0o ¥i&. lim a, = —oco &fi’zF, WO ¥,

k n— o0 )
ERRRRIZOWT, FELWZ 2D 22U, BRI [2) V.1 2 A X,
B H  #i %8 htt

PEEBAEL - [FITEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.2 Cauchy-Hadamard D3\

Cauchy-Hadamard O AR DL AN—2 3 2T TE L,
% 9.2 (Cauchy-Hadamard @/~ f#ilighR)

NFRID " an(z — )" IHLT, lim_/Jan| ASHEE (A 713 +oo ITFE

n=0
) s 1 1 . .
ﬁ)?é&%@\W$¢ép@\6:+m@;;:03m9%ﬁ@mf

_ 1

lim +/|as|
n— 00

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.2 Cauchy-Hadamard D3\

Cauchy-Hadamard O AR DL AN—2 3 2T TE L,
% 9.2 (Cauchy-Hadamard @/~ f#ilighR)

NFRID " an(z — )" IHLT, lim_/Jan| ASHEE (A 713 +oo ITFE

n=0
) s 1 1 . .
ﬁ)?é&%@\W$¢ép@\6:+m@;;:03m9%ﬁ@mf

1

lim +/|as|
n— 00

SIEER FU@Anﬁ%i?ﬂ@Hmwpm::@1&Jﬁﬁbﬁ0(iﬂ@%$

n—oo

WCHERETE %) 2o, O
Sk, PORPERORGRE L TWa e &, DRl
1 — _A'_Oo’ i — O
0 +o00

ERRLTWD ZEIZT 5,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL DGE. ROEMZM > TINRPESRRD 5N,
TEHE 9.3 (d'Alembert DHIETE, ratio test)

im Ll s A m et S ane - o) OUREEE tm 12
n—00 |an+1| prd n—o0 |an+1|

B H  #i %8 htt PEEBAEL - [FITEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL OYE. ROEHZME > TICREESRD b5,
JEF 9.3 (d'Alembert DHETE, ratio test)

im 2l e 57 s, 3 an(z — ¢)" DIHCEEE lim 2]
n—-o00 |an+1| "—0 n—o00 |an+1|

SEEA ¢ =0 DIFEICHEHTIUIR W,

e B #h % ot WEPR - RIS O [ ~ M (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL OYE. ROEHZME > TICREESRD b5,
JEF 9.3 (d'Alembert DHETE, ratio test)

|an|

lim HHEE T 272 513, Za,,(z—c)” DIRAAEL lim 20| .
n—oo |an+1| e n—o0 |an+1|

S ¢ — 0 OBAIIEHTAUZEL,
= tim 12 L B¢ 2 < p BBBIKL. |2] > p B HIZFIT B T ¥ BT

n—o0 |an+1|

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL OYE. ROEHZME > TICREESRD b5,
JEF 9.3 (d'Alembert DHETE, ratio test)

fim 20l PHEET 2513, Y an(z — c)" UL lim 2]
n—o0 |an+1| e n—o0 |an+1|

S ¢ — 0 OBAIIEHTAUZEL,
= tim 12 L B¢ 2 < p BBBIKL. |2] > p B HIZFIT B T ¥ BT

n—»o0 |3n+1|
2H |zl <p BWFT LT B, |2/ <R<pthdREL D,
%6NeNﬁﬁELT\WneNn2NW‘%’>Rﬁﬁbﬁog

an+1

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL OYE. ROEHZME > TICREESRD b5,
JEF 9.3 (d'Alembert DHETE, ratio test)

im 2l e 57 s, 3 an(z — ¢)" DIHCEEE lim 2]
n—o00 |an+1| e n—o00 |an+1|
SR =0 DEAICETAUZ R,
— lim |é|,"’"|| L35, |2 < p BOBIEL. |2| > p 72 SEFET 5 2 L ERT
n—=0o0 |dn+1
29 |zl < p BT LT3, 2| <R<ptid REY 5,

%éNeNﬁﬁELT\WneanNW‘% > R A D 110,

n+1
<o (2)"

ORI N B—D b, m>0 T i3

N+m an+1  an+2 aN+m _N_m
dN+mZ = |(an . s z Z
an an+1 aN+m—1

B M #h % htt

PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZL OYE. ROEHZME > TICREESRD b5,
JEF 9.3 (d'Alembert DHETE, ratio test)

fim 20l PHEET 2513, Y an(z — c)" UL lim 2]
n—o0 |an+1| e n—o0 |an+1|

S ¢ — 0 OBAIIEHTAUZEL,
pim lim 2L v B 12 < p BB L. |2] > p 7 HBFET B 2 L BT

n—»o0 |3n+1|
2H |zl <p BWFT LT B, |2/ <R<pthdREL D,
%6NeNﬁﬁELT\WneNn2NW‘%’>Rﬁﬁbﬁog

an+1

ZO&MRET N B—D2r b, m>0 T
‘aN+mzN+m’:’aNaN+1.aN+2.“ ANt N m S‘BNZN‘<E1) _
an  awn+1 an+m—1 R

BWVIRZ 2 EEED n> N ITHLT M
n N |Z| "
lanz"| < ‘aNz ’ (ﬁ) .

RDAZ A4 Pk

¥ M # B hee e 9 ~ FRH (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZIT
lanz"| (0<n<N-1)
bn :{ ’aNZN’(l%l>n—N (nZN)
eBlE,

e B #h % ot ETTTR 9 ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZZT

|anz"| (0<n<N-1)
" { | (5)" 0= m)
LB FED ne NIIH LT, |an2"] < by,
i b, = NZ_I lanz"| + M (I3R).
n=0 n=0 1—lz|/R

e B #h % ot WEPR - RIS O [ ~ M (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZZT
|anz"| (0<n<N-1)
= n—N
br ’aNsz (%l) (n>N)
238( t\ {fzi‘?j\o) neN L:j‘j‘bf\ |3nzn‘ S bny
by = S Jane| + 2L
;0"_;0|a"z|+1 |Z‘/R ( )

RO ER (B 8.2) XD > a.z" IR T 5.

n=0

e B #h % ot ETTTR 9 ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZZT

|anz"| (0<n<N-1)

= n—N

br ’aNsz (%l) (n>N)
238( t\ {fzi‘?j\o) neN L:j‘j‘bf\ |3nzn‘ S bny

(o) N—-1
_ ol

;Obn = ;0|anz |+ 1 2R (IR)

RO ER (B 8.2) XD > a.z" IR T 5.

n=0

—H. |zl >p ¥ F B |zl >R>p B REL 3,
B5 NeNBEELT (YneN: n> N) |- ‘<R7bi‘ﬁfzbﬁoo
LrRBRCLT, {EED n> N XL T

-N
lanz"| > ‘aNzN’ 2} .
- R

dn+1

e B #h % ot ETTTR 9 ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZZT

|anz"| (0<n<N-1)

= n—N

br ’aNsz (%l) (n>N)
238( Z\ {f%@ neN L:j‘j‘bf\ |3nzn‘ S bny

(o) N—-1
_ ol

;Obn = ;O|anz |+ 1 2R (IR)

RO ER (B 8.2) XD > a.z" IR T 5.

n=0

—H. |zl >p ¥ F B |zl >R>p B REL 3,
B5 NeNWPEELT (YneN: n> N) |- ‘<R7bi‘ﬁfzbﬁoo
LrRBRCLT, {EED n> N XL T

-N
lanz"| > ‘aNzN’ 2} .
- R

2l/R>1THBDE, a,2" 13 0 WUCRLEV, WAIT Y anz” EFET 3o

n=0

dn+1

e B #h % ot ETTTR 9 ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

ZIT
lanz"| (0<n<N-1)
bn :{ ’aNZN’(l%l)n—N (nZN)

RO ER (B 8.2) XD > a.z" IR T 5.

n=0

—H. |zl >p ¥ F B |zl >R>p B REL 3,
B5 NeNWPEELT (YneN: n> N) |- ‘<R7bi‘ﬁfzbﬁoo
LrRBRCLT, {EED n> N XL T

-N
lanz"| > ‘aNzN’ 2} .
- R

dn+1

2|/R>1THEHE. anz" 13 0 IR LRV, WRIT Y an2” BFEHT 5o
n=0
Db o, p BIRAFETD 2, O
tE B # S bt FrERTTT o [ ~ FEHRER (2) ~



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

IR 2 KD B B 2 < DR,
T DHDE c, REZE a, NHRFEE p LRI LITT 2,

11 9.4 (fx b FARYCHEE L FRIL — F KL

Zz”. p =1 IRMIZ D(0;1).
n=0
I AR h ST CHEAT X %,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

IR 2 KD B B 2 < DR,
T DHDE c, REZE a, NHRFEE p LRI LITT 2,

11 9.4 (fx b FARYCHEE L FRIL — F KL

Zz”. p =1 IRMIZ D(0;1).
n=0
I AR h ST CHEAT X %,

o (HEH!) Ak z DEHFHEDT, IUK & |2| < 1. BT |2] < 1 72 513X
H. |z > 1R ERMT 5, ©XICIGEERIE 1 TH 3,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

IR 2 KD B B 2 < DR,
T DHDE c, REZE a, NHRFEE p LRI LITT 2,

11 9.4 (fx b FARYCHEE L FRIL — F KL

Zz”. p =1 IRMIZ D(0;1).
n=0
I AR h ST CHEAT X %,

o (HEH!) Ak z DEHFHEDT, IUK & |2| < 1. BT |2] < 1 72 513X
H. |z > 1R ERMT 5, ©XICIGEERIE 1 TH 3,

c=0a,=1Th53,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

IR 2 KD B B 2 < DR,
T DHDE c, REZE a, NHRFEE p LRI LITT 2,

11 9.4 (fx b FARYCHEE L FRIL — F KL

Zz”. p =1 IRMIZ D(0;1).
n=0
I AR h ST CHEAT X %,

o (HEH!) Ak z DEHFHEDT, IUK & |2| < 1. BT |2] < 1 72 513X
H. |z > 1R ERMT 5, ©XICIGEERIE 1 TH 3,

c=0,a,=1Th5%,
@ limsup {/|a,| = limsupl =1 T» %5 5. Cauchy-Hadamard DH|EIEIC &

n— 00 n— o0

1

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

IR 2 KD B B 2 < DR,
T DD E o, RIE a, PERFEZ p ERTILITT 2,

11 9.4 (fx b FARYCHEE L FRIL — F KL

Zz”. p =1 IRMIZ D(0;1).
n=0
I AR h ST CHEAT X %,

o (HEH!) Ak z DEHFHEDT, IUK & |2| < 1. BT |2] < 1 72 513X
H. |z > 1R ERMT 5, ©XICIGEERIE 1 TH 3,

c=0,a,=1Th5%,
@ limsup {/|a,| = limsupl =1 T» %5 5. Cauchy-Hadamard DH|EIEIC &

n—o0 1 n—o0
_
Dop -
o lim lanl _ lim 1=1T®»2%25, ratiotest IZX D p=1.
n—oo |apy1|  n—oo

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 {4
FolEL LT —&R{L L TAS,
5] 9.5 (%5 LK)

Z— Qo

R

©EC, R>0LTBLE, Z(

n=0

) DI ER L 5,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 {4
FolEL LT —&R{L L TAS,
5] 9.5 (%5 LK)

Z— Qo

R

©EC, R>0LTBLE, Z(

n=0

) DI ER L 5,

1

. TH3,

C = Co, an =

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 {4
FolEL LT —&R{L L TAS,
5] 9.5 (%5 LK)

©eC R>0ETBLE 3 (122 OWHEEEN~LS,
n=0
1
c =0, an:ﬁf‘f)éo
o aa . R
nli[go |an+1| " hsoo RN = i

W 212 ratio test & D p=R. ICRMIE D(co; R).

B M #i % oo WFERB - FEEE o M ~ R (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4
FoHEDLUE T L TAS,

511 9.5 (SFLEANER)

©eC R>0ETBLE 3 (122 OWHEEEN~LS,
n=0
1
c =0, an:ﬁf‘f)éo
o aa . R
nli[go |an+1| " hsoo RN = i

W 212 ratio test & D p=R. ICRMIE D(co; R).
(BUAR) = AUZZAHEA Z‘—RCO DHEIITD 5 6
I o |22

<l & |z—a|<R

B M #i % oo WFERB - FEEE o M ~ R (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4
FoHEDLUE T L TAS,

511 9.5 (SFLEANER)

©eC R>0ETBLE 3 (122 OWHEEEN~LS,
n=0
1
c =0, an:ﬁf‘f)éo
o aa . R
nli[go |an+1| " hsoo RN = i

W 212 ratio test & D p=R. ICRMIE D(co; R).
(BUAR) = AUZZAHEA Z‘—RCO DHEIITD 5 6
I o |22

<l & |z—a|<R

WZIZ (|z— o] < R TUCR, |z — co| > R THMT 2D T) ICREEIE R.

O

oW htt WFERB - FEEE o M ~ R (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

B M #h % htt PR - | 89 [ ~ FERE(2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

= 1
>y Sz D& c=0a,=— (neN)TH3,
n n
n= > 2
im 2L — i OEDT i (101} —agop ot
n—oco |ap1|  n—oo n? n— 00 n
W 21T ratio test &V p=1. IHRMIX D(0;1).

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

=1 1
>y Sz D& c=0a,=— (neN)TH3,
n n
- . ,
im 22— i DT (142} —@sop =t
n—oco |ap1|  n—oo n? n— 00 n
W 21T ratio test &V p=1. IHRMIX D(0;1).

i 9.7
i nz".
n=1

A\

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

=1 1
>y Sz D& c=0a,=— (neN)TH3,
n n
- . ,
im 22— i DT (142} —@sop =t
n—oco |ap1|  n—oo n? n— 00 n
W 21T ratio test &V p=1. IHRMIX D(0;1).

v,

anz”. ZDrEc=0a,=n*(neN)TH3,
n=1

A\

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

=1 1
>y Sz D& c=0a,=— (neN)TH3,
n n
- . ,
im 22— i DT (142} —@sop =t
n—oco |ap1|  n—oo n? n— 00 n
W 21T ratio test &V p=1. IHRMIX D(0;1).

v,

anz”. ZDrEc=0a,=n*(neN)TH3,
i lan| LS U SR
n500 Janpa]  nmoo (M 12 nbeo (L4 1/m)2  (1+0)2
W 212 ratio test £ D p=1. ICRMIE D(0;1).

1.

A\

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

B M #h % htt PR - | 89 [ ~ FERE(2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

S i COLEC=0, 2=~ (neN) TH5,
n! n!

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

S Lo C@t%c:o,an:%(neN)fTD%o

|
fim 22 i D (04 1) = oo

n—00 |an+1| n— 00 n! n— 00

W 21T ratio test & D p = +oo. PRI C.

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

Ziz“. C@K%czo,an:i(neN)f‘%éo
~ n! n!
!
fim 22 i D (04 1) = oo
n—oo |apy1|  n—oo  nl n—o0
W 21T ratio test £ D p = +oo. IRMIE C.

i nlz".

e i ntt SIFE - R O [ ~ FH (2) ~



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

S Lo ?_O)t%c:o,an:%(neN)f‘Z&%o

|
lim l2n] lim (n+ D! _ lim (n+ 1) = +o0.

n—o0 |an+1| n— o0 nl n— o0

W 21T ratio test £ D p = +oo. IRMIE C.

> nlz" ZDrEc=0a,=n (neNU{0}) THZDT
n=1
lanl n!

li = ——— = lim —— =0.
nl[go |an+1| n— o0 (I’I+ 1)' nLngo n+1

¥ X1 ratio test £ D p = 0. PR 0.

e i ntt SR - FEE O 1 ~ MUK (2) ~



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

(HHZE )
° Zan(z — )" > apz" DUHAERIEFA Lo BCRH QLD ¢, 0 &

n=0
L\j EARVIE SR

o k BEHETHLE. Y n'2" OUHCERE. k AMITH-TH 1.

n=0

1
n_n ML
e cA0 T B, E c"z @”Yﬁi#&bi—c.

n=0 | ’

° Z Z —Z" DIGRFERIZZENZEN 0, +00.

n=0 0

B H i %8 htt PEZEBAEL - [FIJEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 4

X (_9\n—-1
> %(z — 1

B M #h % htt PR - | 89 [ ~ FERE(2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 4

Z i(z — 1

n

n=1

- (=21
ZDEE c=1, a":T (neN),ag=0TH5,

¥ M # B hee e 9 ~ FRH (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 4

Z i(z — 1

n=1

- (=21
ZDEE c=1, a":T (neN),ag=0TH5,

- an| - |(=2)""1/n| . on+1l 1
lim = | 0 2 ' ' — |im — = =.
=2 |an+1| n—0o0 ‘(—2)"/(11 + 1)| n—oo 2n 2

WZIZ ratio test & D p = 1. WERAE D(1;1/2).

¥ M # B hee TR - | 50 [ ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Hiuz~ 2 & —1LTHRL WA

y D L2t (5215 sinz @ Taylor BHIEAZD Z b idfibR),
k:O

(2k + 1)!

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Hiuz~ 2 & —1LTHRL WA

inil 221 (& sinz D Taylor BRI Z D Z 2 id bR,
k:o

2k + 1)!
0 (n W3MEEK).

a, =0 72 n DMERMED 2 DT, dAlembert DAFUIEREIIME X 20,

_ 1)k
c=0 a:{i (n 1TFE, k %2 n=2k+1 TEDT)

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Hiuz~ 2 & —1LTHRL WA

2k+1. (31X sinz @ Taylor BEIZDZD Z 2 3 bW,

8
._.

2k + 1)!
0 (n W3MEEK).

a, =0 72 n DMERMED 2 DT, dAlembert DAFUIEREIIME X 20,
(=z22rBLlr?

_ 1)k
c=0 a:{i (n 1TFE, k %2 n=2k+1 TEDT)

o0 oo k
2k+1 _ (_1) Ck
=Z —_— o
Zk:o 2k + 1 Zk:o (2k + 1)

HGERE z 2 K DL 72D 7D, TR o—BIAI (0 LWL D) EEE 25 Z & TIL
RHEBIZEDLOLRV] ZrREET R, CRT 25680, ICRLARVWHEEDIELWI 22300 5,

v,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Bz~ R EX—LTAHRLWE

ffl 9.11 (00 %)

ZZT
o~ (=DF
(%) ¢
§(2k+1)!
DICRFERDE & 72 5,
b, ‘= (_1)k
T 2k + 1)

eBle klim b | +oo TH 2 Z L IFHHEIC DB, WZIT (x) DI}
—00 | Dkt1

BiZ +oo. WZIC () IMEED ¢ € C T L TIET 5,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Bz~ R EX—LTAHRLWE

ffl 9.11 (00 %)

ZZT
o~ (=DF
(%) ¢
§(2k+1)!
DICRFERDE & 72 5,
b, ‘= (_1)k
T 2k + 1)

eBle klim b | +oo TH 2 Z L IFHHEIC DB, WZIT (x) DI}
—00 | Dk+1
X +oo. WZIT (%) IHMEED ¢ € C It L TPERT 5,

W XA TEDHFENE, FED ze C IR LUTIGET %, WXIT p= +o0.

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Hiz~w R EZ— L THRL WS

fl 911 (oo HIR)
Cauchy-Hadamard ROl (- 9.2) 2o TRT Z L b HIKS,

0 < V/lan| <

WS EHliASE D AL 5

;# (n DERD ¥ E BT

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Bz~ R EX—LTAHRLWE

fl 911 (oo HIR)
Cauchy-Hadamard ROl (- 9.2) 2o TRT Z L b HIKS,

0< Yfanl < = (nHEBO L ZHBHT)
V/nl

WS FHEAL D LH . Hik
(2) lim Vnl = +oo (RDR 54 RTHEHH)

n—oo

THE056,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Bz~ R EX—LTAHRLWE

fl 911 (oo HIR)
Cauchy-Hadamard ROl (- 9.2) 2o TRT Z L b HIKS,

0< Yfanl < = (nHEBO L ZHBHT)
V/nl

WS FHEAL D LH . Hik
(2) lim Vnl = +oo (RDR 54 RTHEHH)

n—oo

THEPE, BEBSBLOFIECED lim {/Jag] = 0.

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.4 il Hiuz~ 2 & —1LTHRL WA

fl 911 (oo HIR)
Cauchy-Hadamard ROl (- 9.2) 2o TRT Z L b HIKS,

0< Yfanl < = (nHEBO L ZHBHT)
V/nl

WS FHEAL D LH . Hik
(2) lim Vnl = +oo (RDR 54 RTHEHH)

n—oo
THH06, EZZAIHBOFBIZED |i_>m ]an| = 0. W ZIZHR 9.2 DR
FEWIoN p=1=+oo TH5%,

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

315 D (R LV, BEICABAHIUL, LT

x5y b ?)

lim Vnl = 400 BRT I DS TWN S,

B H  #i %8 htt PEEBAEL - [FITEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

315 D (R LV, BEICABAHIUL, LT

x5y b ?)

lim Vnl = +oo ZIRT I LHFEHTW5B,
n—oo
IR TICIE, Stirling DT

(3)

ZHS LW TTEND B,

log n! ~ nlog n — n+ O(log n)

B H  #i %8 htt

PEERARL - B9 [ ~ FERRE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

315 D (R LV, BEICABAHIUL, LT

x5y b ?)

lim Vnl = +o0o ¥ 2 Do T3,

n—o00
IR TICIE, Stirling DT
3) log n! ~ nlogn— n+ O(log n)

BHES LW TEND B, ZhLINT. RD K S RN RTIED D 5,

e B #h % ot TR - | 50 [ ~ BRH (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

315 D (R LV, BEICABAHIUL, LT

x5y b ?)

lim Vnl = +o0o ¥ 2 Do T3,

n—o00

INERTICIE, Stiding DRI

3) log n! ~ nlogn— n+ O(log n)
2SS WS HERDH D, NN, RO X5 BHFENLITHED H 5,

n [n/2]—1 n [n/2]—1 n
Hk— H 10 &= TI 2+ I /2= (/224 > [n/2]?
k=[n/2] k=1 k=[n/2]

THBEMS ([ ] KBRS EET),
Ul > ([n/2]”/2)1/n = V[n/2] = +oo.
(REAR)

B H  #i %8 htt

PR - | 50 [H] ~ TR (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HHE (PR LW, KFHEICRAL DL, KT

x5y b ?)

lim Vnl = +o0o ¥ 2 Do T3,

n—o00

IR TICIE, Stirling DT
3) log n! ~ nlogn— n+ O(log n)
2SS WS HERDH D, NN, RO X5 BHFENLITHED H 5,
n [n/2]-1 n [n/2]—1 n
nl = Hk = H k- H k > H 1. H [n/2] > ([n/2))" /2% > [n/2"?
k=1 k=1 k=[n/2] k=1 k=[n/2]

THIDS ([ | REEES R RT),

a > (in/2?)"" = Vinf2l - 4o,

(RERA#E)
sinz @ Taylor BB DIRFEED +oo TH S Z &% ZDDFHIET/RLAD, Hadamard
DRAZMES HIIDLEL KU 2 ADBZ VD TIER WSS S D Cauchy-Hadamard d
NRE TFBORRK) THED, EIDICBRRADINREZLDLLEADH- T, e
FTWLHhESPIFIMETH 2 LS,
lim Vnl=+4oo REEZHZTLES., LWVIFEHZTHE -

n—+o00

e B #h % ot WEPR - RIS O [ ~ M (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

ToD220m#EbHI>TEL &, Cauchy-Hadamard DARXBMFENR T 00D LRV,

EFH 9.12

lim /n= 1.

n—o00

FERRIRHH R OT (7). FEIIEE 5 (ROTKEDEH 11.3 DFTENRT 3),

e B #h % ot WEPR - RIS O [ ~ M (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

ToD220m#EbHI>TEL &, Cauchy-Hadamard DARXBMFENR T 00D LRV,
e 9.12

lim /n= 1.

n—o00

FERRIRHH R OT (7). FEIIEE 5 (ROTKEDEH 11.3 DFTENRT 3),

EF9.13

{Pr}nen & {qn}nen WIEEFERD SR 285, A € RU {+00}, A 1& N OFERIBIES
T, RD 2573523 5,

@ lim g,=A\.

n—00

@ (VneA) pn=qn
@ (VneN\A) p. <A\
ZDEZ limsupp, = A

n— oo

FERTI R DT, FEIER 5,

R Z DFEE WD EHENT 20, Zom@EAWS XD SERLFIEID 5,
¥ M # B hee BIZE - R O [ ~ FH (2) ~



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

2 BB TR " #ER S,

n=1
a1 (nAFAB ThDB (FkeN) n=k BRDULOL ¥)
CETEAT L0 (0 EAMTHRLE &)

¥ Y az—c) tXEZDT, z DREPITH B, EJGCERIZ 1 TH 5,

n=0

SEEA 1 Cauchy-Hadamard OfEEZFH > THA X 5,
Pn = v/ ‘an|a gn =1 (n € N)v A=1,
A= {n eN ’ (3keN) n= k2} CEA D4 1K)

eBLE, EH .13 DML IND, EIE. im gn =X (VYn € A) pn = qn,
(VneN\A) p,=0< A\

WZIT limsup {/]as,| = A =1. ®ZIZ Zz"2 DI % =1Td53%, O

n— oo

n=0
(LA LEROERE TR - A0 E2D Lzwn:)

)

B M #h % htt RIS - [F


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

5l 9.14 (00 %)

SRR 2 (ERCHEEERHMTOCT, DX LMHICEZET, ) |zl <1 Z5FICRL (F
ZIBERROET)., |z| > 1 ROERMT 5 (—IH 27 = 0 TRAVDES), WU
FHRI 1L THB, O

B H  #i %8 htt PEERARL - B9 [ ~ FERRE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

Ap=(— 1)”ﬂL L DEE I|msupA,, =1. ZOHHNZ 1, -1 TEET

%o FiZ %WUO)J:@KEM ﬁlﬁﬂo)%ﬁ'ﬁ (RETIFERL TRV
DIBLTHRRDSD| TH 5,

B H  #i %8 htt PEEBAEL - [FITEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

JEF 9.16 (Cauchy-Hadamard (E@# DRI N— 3 V)

EIEHE Y~ ap 1BV, A= limsup /@, £ B L &,

n— oo
n=1

@ 0<A<1IZRBIR D a BICKT 5,
@ A>1(A=+400 BEY) RHIF Y a2, WHMT 5.

B M #h % htt PEZEBAEL - [FITEEEE 9 [B]  ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

JEF 9.16 (Cauchy-Hadamard (E@# DRI N— 3 V)

IEJERREL D " an ICBWT, A i=limsup /2, ¥ BL L &,

n— oo
n=1

@ 0<A<1IZRBIR D a BICKT 5,
@ A>1(A=+400 BEY) RHIF Y a2, WHMT 5.

FEER
@ 0<A<1eFd., A<pu<l s p% (ERRQ) 10ER, EHE»D
(AN eN)(VneN:n>N) /a, < p.
W n>NDEE a, < p" HBRRDH IO,

¥ M # B hee e 9 ~ FRH (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

7EH 9.16 (Cauchy-Hadamard (B DHELNN— a V)

TERRL Za,, IZHWT, A= limsup y/a, £BL L&,

n— oo
n=1

@ 0<A<1IZRBIR D a BICKT 5,
@ A>1(A=+400 BEY) RHIF Y a2, WHMT 5.

FEER
@ 0<A<1eFd., A<pu<l s p% (ERRQ) 10ER, EHE»D
(AN eN)(VneN:n>N) /a, < p.
W n>NDEE a, < p" HBRRDH IO,

p._fa (sn<nN-1)
"l e (n=N)

B, (YneN) a, < by, Zb 7Zan 1_

¥ M # B hee e a ~ B (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

JEF 9.16 (Cauchy-Hadamard (E@# DRI N— 3 V)

IEJERREL D " an ICBWT, A i=limsup /2, ¥ BL L &,

n— oo
n=1

@ 0<A<1IZRBIR D a BICKT 5,
@ A>1(A=+400 BEY) RHIF Y a2, WHMT 5.

FEER
@ 0<A<1eFd., A<pu<l s p% (ERRQ) 10ER, EHE»D
(AN eN)(VneN:n>N) /a, < p.
W n>NDEE a, < p" HBRRDH IO,

y [ @ (1<n<N-1)
"L (nzN)

0o N—-1 N [eS]
. S 3 0 . - )
tjb < t\ (Vn € N) dan S bn, bn = an + m @f&ﬁi@@\.i D dan

NS %,
¥ M # B hee GERR - FIEE O I ~ B (2) ~

n=1 n=1 n=1



http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

@ MN>1¥92, 1<pu<¥idpu% (BRI 10ESR, FEOEHRE NI L
T, n> N, /a, > p 27 THRE n BEET 2, 2D niTHL T,
an>pu" > 1

AT lim a, =0 R DILABVOT, Y a, BIORLEW, O

n=1

e B #h % ot WEPR - RIS O [ ~ M (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

3.1.5 HsE

@ MN>1¥92, 1<pu<¥idpu% (BRI 10ESR, FEOEHRE NI L

T, n> N, /a, > p 27 THRE n BEET 2, 2D niTHL T,
an>pu" > 1

AT lim a, =0 R DILABVOT, Y a, BIORLEW, O
n=1

ZOEED S, BB OIER¥ZFICE T % Cauchy-Hadamard O/ (EH 9.1) % FE
S 2 DIFHEEL < 72w,
limsup v/|an(z — ¢)"| = |z — c|limsup v/|an|
n—oo n—o0

IO <1 7BIRIKRL, > 1 25138 T 5, T72b5

0 z—c|< —1F— BBIFITK
Iz =l lim sup /|an|
n— o0
@ |z—c|>— 1 — ROFHHK
I =l limsup v/ |an| "
n— oo
W AR ; O
limsup v/ |an|
n— o0

B H  #i %8 htt PR - |

50 [H ~ BB (2) ~


http://nalab.mind.meiji.ac.jp/~mk/complex2021/

(1] HEMESHS  ERBEEGRH / — &, BIRBE AR COMARE EREIR
DFEF/ — M. http://nalab.mind.meiji.ac.jp/~mk/lecture/
complex-function-2021/complex2021.pdf (2014~).

[2] AZHDER © RHT ART | REURFAHIRS (1980), #E LW (LI LIRS
e wnwbirsd), A% eBook Tld. https:
//elib.maruzen.co.jp/elib/html/BookDetail/Id/3000046843
T727k2ATES. IO eBook & HBRAREMITITIZL L.

B H i %8 htt PEZEBAEL - [FIJEEEE 9 8] ~ FEARE (2) ~


http://nalab.mind.meiji.ac.jp/~mk/lecture/complex-function-2021/complex2021.pdf
http://nalab.mind.meiji.ac.jp/~mk/lecture/complex-function-2021/complex2021.pdf
https://elib.maruzen.co.jp/elib/html/BookDetail/Id/3000046843
https://elib.maruzen.co.jp/elib/html/BookDetail/Id/3000046843
http://nalab.mind.meiji.ac.jp/~mk/complex2021/

	本日の内容・連絡事項
	冪級数 (続き)
	収束円 (続き)

	参考文献

