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Dinh nghia

Dinh nghta
Chubi c6 sb hang phic 13 chudi

i f(z) = fi(z) + H(2)+ ...+ f(2) +... Tong

riéng thir n cda chudi nay 13 téng

5:(z) = A(z) + Hh(z) + ... + f,(2)

Dinh nghia

Chudi c6 s6 hang phifc héi tu tdi sé phitc S(z) khi
lim S,(z) = S(z)

n—o0
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Dinh nghia

Dinh nghia
Chui c6 sb hang phic héi tu tuyét déi néu chudi

ném(z)\ D)+ A £ B+

héi tu. Chudi héi tu tuyét dbi thi héi tu nhung dio
lai khéng ding.

v

Dinh Iy

Diéu kién cin va di dé chubi cé sb hang phiic héi tu 13
(0.9] o0

cac chudi phan thuc va phan do > Re f,(z), > Im f,(2)
n=1 n=1

héi tu dén Re f(z) va Im f(z). Khi dé

» il C£f _\ .
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Tiéu chuan D’Alambert

Dinh ly
Déi Vi chubi cé sb6 hang phic, néu
.| fha(z x .
lim Fra(2) = |r(2)| thi chudi ndy héi tu tuyét

n—oo | f,(z)
dbi tai cac diém z thda 0 < |r(2)| < 1 va phan ky
tai cdc diém z théa |r(z)| > 1. Céc diém z théa
\r(z)| = 1 /3 bién clia mién héi tu ciia chudi va

can khao sat riéng.
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Vi du

Tim mién héi tu ctia chubdi

. 1z—|—1 1 (z+1 2++1 z+1 "‘1+
222—1 32 z—1 o2 \z-—-1

Dap s6. Mién héi tu 13 nlra mit phing Re z < 0.

. fn
Xét ti so lim +1(2) =
n—00 f;7(z)
i n? z+1 z+1 (2)
im . = |r(z
n—soo |(n4+1)% z—1 z—1
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Vay mién hoi tu 13 tap hop céc diém z théa

0 < |z + 1]
1]

khodng cach tir z dén diém —1 nhd hon dén diém

+1. Do d6 Rez < 0.

Bién clia mién hdi tu chinh 13 Rez = 0 (truc o)

tai dé |z+ 1| = |z — 1]. Xét chubi héi tu tuyét doi

1 1 1
Z\f =1t gtgmt tst..

n2

<l<&|z+1 <|z—1]|, c6 nghia I3

Chu0| nay hdi tu nén chudi di cho cling héi tu.
\Vay mién hoi tu cla chudi d3 cho 3 Rez < 0
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Chudi c6 sb hang phiic Chudi hdi tu déu

Dinh nghta
Chubi c6 sb hang phic duoc goi 13 héi tu déu dén
f(z) néu lim S,(z) = f(z) véi moi z € D.

n—oo

Dinh ly

(M-Weierstrass) Néu c6 1 diy hang sb duong
{M,} sao cho |f,(z)| < Mn(Vn,Vz € D) va néu
chudi S M, héi tu thi chubi c6 sé hang phiic héi

n=1

tu déu trong D

v
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[QTIRSERIEL Al Tinh chit cia chudi héi tu déu

Dinh ly

Tich phan cia téng cia 1 chudi héi tu déu cia cic
ham lién tuc doc theo 1 dudng cong C ndm trong
mién hoi tu déu cé tinh be\Tng cach /5)/ tich phan
ting sé hang cta chudi

/ /fl )dz + . +/fn(z)dz+...

C C C
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[QTIRSERIEL Al Tinh chit cia chudi héi tu déu

Dinh ly

Néy f(z) la t67ng cla 1 chudi héi tu déu ciia cic
ham gidi tich, thl dao ham cida f(z) 6 bat cid diém
trong ndo cha mién héi tu déu D ciing cé thé tinh
bing cdch 13y dao ham ting sé hang cda chudi.

(0. ¢]

f'(z) = f(2).
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Chubi liiy thira Dinh nghia

Dinh nghta
Chubi cé dang
o0
aotal(z—z)+az—2)°+... = > an(z—2z)",
n=1
trong dé zy, ag, a1, ay, . . . 13 cdc hdng sé philc,

duoc goi 1a chudi liiy thira. Chudi liy thira thl luén
héi tu déu trén tdp xac dinh cda né.
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[CTHYRIDERN Tinh chit

Dinh ly

A . a 1 N X |~ N A -
Néu L = lim | 222 th) chudi Iy thia hoi tu
n—oo | ap

tuyét doi tai cac diém trong vong tron
1 \ N N\ - 7/ ‘/\? N\ - \
1z — z| = v phan ky tai cdc diém ngoai vong
'/\? A N \ N 2. ?
tron dé, con cac diém trén vong tron thi phai khao
sat riéng.
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[CTHYRIDERN Tinh chit

Dinh ly

Chudi liiy thira héi tu déu trong va trén moi vong
. 1 .
tron |z —zg| = r véir < R = 7 -ban kinh héi tu

ctia chudi liiy thira.
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Dinh ly

Néu f(z) gidi tich trong 1 mién D c6 bién 13 1

dudng kin don C va z va a 13 2 diém trén C thi
f"(a)

2!

(z—a)*+..

.+
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[TSREY @ Dinh Iy Taylor

Dinh ly

Néu f(z) gidi tich bén trong 1 vong tron ndo dé
tdm a thi né sé duoc biéu dién bdi chudi Taylor

f(z):f(a)+f/1(f)(z—a)—|—f/;(!a)(z—a)z—l—...—l—
(M(4 < fln)(
+f n!( (z—a)”zzfn!( )(z—a)"

tai moi diém z bén trong vong tron dé.
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[MEYE Chudi Maclaurint

Dinh nghia

Néu a = 0 thi chudi Taylor duoc goi 13 chudi
Maclaurint

Dinh ly

(Liouville.) Néu f(z) gidi tich va bi chin é moi gid
tri z thi f(z) phai I3 hing sé.
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kB cap e i G MG
oo AN
; .
@ e =) —, véimoi|z| < oo
n=0 N

oo (—1)" 2n+1
@ sinz=)_ (1) :
n=0 (2n+ ].)I
B 00 (_1)nz2n
Q@ Cosz = ,1;()(2—[1)|

véi moi |z| < oo

, véi moi |z| < oo

o0 Z2n+1
(%) sinhz = 2()(2[7——{—:]_)" VoI in ‘Z‘ < 0
n— !
Z2n

véi moi |z| < oo
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[P Mot s6 cong thic khai trién Maclaurint

1 00
o —— = > z" vdimoilz| <1
1-=z n=0

® = ngo(—l)”z”, véi moi |z| < 1
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Dinh ly
Néu f(z) gidi tich khdp mién kin D c6 bién 13 2
vong tron déng tam thi é moi diém z € D, f(z)

cé thé duoc biéu dién béi chudi
o0

f(z)= > au(z—a)" trong dé a la tdm chung

n—=—oo

1 [ f(t)dt
2mi 7 (t — zg)" L
tich phdn duoc 3y theo chiéu duong quanh I

cta 2 vong tron va a, = cac

duong kin C bat ky ndm trong D va bao quanh
bién trong D.

.
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(RN  Khai trién Laurent
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(RN  Khai trién Laurent

Dinh ly
Néu f(z) c6 khai trién Laurent trong 1 hinh vanh
khan, tht khai trién dé 13 duy nhit.
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Vi du
Khai trién cic ham sau thanh chudi Laurent

o f(z) = ez quanh diém a =0

1 >
o f(z) = W quanh diém a =i
1 ?
o f(z)= Z-1D2—2) trong toan mat phang
phtc.
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1. f(z) = ez quanh diém a = 0. Ta c6 1 diém bAt

1 .
thuong z = 0. Thay z bdi — trong khai trién

z
Maclaurint ctia ham €%, ta cé
1 1 1 1
ez=14+—+4+—4+.. +—+... (0 < |Zz| < +0
11z 2172 nlzn ( 2 )
1 ,
2. f(z) = ;——5 quanh diém a =i

(z—1)
f(z) = (z — i)~2. Day chinh 13 khai trién Laurent
clia f(z) quanh a =i véi a_p =1 va
a, =0,Vn# =2
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1 :
3. f(z) = trong toan mit phang.

(z—-1)(z—2)

D \D

BAA
v,

Tk
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f(z) = 1 ;5 2 diém bat thuong

z =1,z =2 va gidi tich trong 3 mién
Dy:|z| <1, Dy:1<|z| <2,D5:2 < |2|.

Trong mién Dy Vi |z| < 1 nén ‘g‘ <1, do dé

1 1 1 - = Zz"
f —_ — —. —_ — n
@) =112 ;02 +HZ_O pn+1
=> 2" -1)7"
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N 1
Trong mién D, vi |—| < 1 va
z

11 11
z1-1/z 2'1-2z/2

<1 =, Z" = 1 z"
— Z Zn+1 + 2n+1 — Z (Zn—l—l + 2n+1>

n=0 n=0 n=0

z
—| < 1 nén
1
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\ 1 2
Trong mién D3 vi || < 1va |—| <1 nén
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NI G5 @ e dintt
Tim mién hdi tu cla cac chudi sau:
o l+(z—i)+(z—1i)P*+..

0 z(1-2)+22(1—-2)+22(1—2) +...

© 1 (z+1\"
e -
n:12n Z—].
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Tim mién hoi tu, tong va mién hoi tu déu cla
chuéisau

°Z(1+z)

) nijl z(1+ z)" !
o ;i;(l-—-zz)”_l

o i (_1)n+1

n—1 1 -+ n]z\
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Tim ban kinh hoi tu cha chudi sau

° é 4n(z — 1)

0,9)

@ > n*(z—1)"
n=1
X 2n
5) 2)"
2y 1(2 +2)
0 3 eV(z41)
n=1
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Khai trién Taylor, Maclaurint
Khai trién cac ham f(z) sau day thanh chudi
Taylor quanh diém a cho trudc va xac dinh ban
kinh héi tu clia mdi chubdi

—1
of(z)i+11,a0véal.
o f(z) = —0vda=2
(z) i2+32+27 va a
0 f(z)=—,a=
@)= o= |
of(z):ez,a:Ovaa:g,a:mvé
3im
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e 7 e

Khai trién ham f(z) sau thanh chudi Laurent va

chi ra mién héi tu cta chudi khai trién
1

0 f(z) = ——

() z(z—1)

0<|zl <1

@ f(z)=

trong hinh vanh khan

trong hinh vanh khan

— 72

2<|z—-1] <
o f(z) =

1

uanh diém zp = 2i
z2 —3iz—2 4 0
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Bai tap Khai trién Laurent

THANK YOU FOR ATTENTION
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