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Chudi ham Chudi Taylor
Chuédi Laurent

Chudi Taylor |

Pinh ly

Néu ham f(z) gidi tich trén dia tron z : |z — 2| < R, v6i R > 0,
thi chuoi Iy thua
>, fm) , " — )2
S I gy = ot o) ezt ) B
n=0 ’ ’
) (1a)
hoi tu vé f(z) trén dia tron do, nghia la ta co.
®  t(n)
fo) = L gy (1b)
n=0 ’
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Chudi ham Chudi Taylor
Chuédi Laurent

Vi du (chudi Taylor)

Tim khai trién cla ham sau day & lan can diém z, = 1:
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Chudi ham Chudi Taylor
Chuédi Laurent

Vi du (chudi Taylor)

Tim khai trién cla ham sau day & lan can diém z, = 1:

1
f&) = —.
Ta co:
f ( ) - (Z _ 3)n+1

(=2)ntl — ontl

1 = 1 11
= =—Y ——(-D)'=—Z—Z(z—-1)—..
23 nz_:oznﬂ(z Fr=—g 3tV
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Chudi ham Chudi Taylor
Chuédi Laurent

Mét sb cong thiic théng dung

Khai trién Taylor quanh diém z, = 0:

o Zn
ez — 257 ‘Z|<OO’ (2)
n=0
) o Z2n+1
sinz = Z(—l)nWS 3)
n=0
€9 »2n
dhis 15 Z(—l)"(2n)'; (4)
n=0 ’
co ntl
In(l+2) = Z(_mnH, 2| < 1. (5)
n=0
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Chubi ham Chuéi Taylor
Chuoi Laurent

Chudi Laurent |

DBinh nghia

Khai trién Laurent clla mot ham f(z) tai diém 2 co dang:

[e.°]

F2)= Y an(z—20)" = ao +a1(z — z0) + az(z — 20)* + ... (6)

n=—oo

a- a— ]
+—L 4 24 (D)
z—2z29 (z—20)

Phan (tng véi n > 0 dudc goi 1a phan giai tich ctia chubi
Laurent:

I= Zan(z—zo)" =ag+ai(z—2) +az(z —20)%+... (8)

n=0
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Chubi ham Chuéi Taylor
Chuoi Laurent

Chudi Laurent Il

Phan con lai, ting véi n < 0, sé khong gidi tich tai 2, dugc goi
la phan chinh clia chudi Laurent:

_ a_1 a_o
J_z—z0+(z—z0)2+"' 9)
DT nhién rang
I+J= ) an(z—2)" (10)

V6 Thanh Van - Triroig Xuzin N GIAI TICH PHUC


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chubi ham Chuéi Taylor
Chuoi Laurent

Chudi Laurent Il

Binh ly
Cho ham f(z) giéi tich trén hinh vanh khan r < |z — z| < R, vdi
R > r. Khi dé ton tai chudi Laurent duy nhét

o0

) =Y an(z—z)" (1)

n=—oo

sao cho f(z) hoi ty trén hinh vanh khan do.
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Tim khai trién Laurent & lan can diém 0 trén hinh vanh khan
1 < |z| < oo cla ham
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Tim khai trién Laurent & lan can diém 0 trén hinh vanh khan
1 < |z| < oo cla ham

Ta viét:
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Tim khai trién Laurent & lan can diém 0 trén hinh vanh khan
1 < |z| < oo cla ham

1
f(Z)_l_Z
Ta viét:
i
1—-z 2z 1-1
Pat .
£="=.
z
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Tim khai trién Laurent & lan can diém 0 trén hinh vanh khan
1 < |z| < oo cla ham

1
f(Z) - 1 —
Ta viét:
1 -1 1
1—2z 2z 1-— %
bat .
£=".
z
Do ta dang xét = trong mién hinh vanh khan, 1 < |z| < oo, nén
€ < 1.
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Khai trién Taylor cho ham = Ian can diém 0 ta dugc
L 1yerey
1-¢
1 1
= l-t=f=+
z z
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Chubi ham Chuéi Taylor
Chuoi Laurent

Vi du (chudi Laurent)

Khai trién Taylor cho ham = Ian can diém 0 ta dugc
L 1yerey
1-¢
1 1
= ltoF ==+
z z
1 1(1+1+1+ )_ 1 1 1
2—1 =z  rONT2 2R

m 0 trén hinh vanh khan

>

D6 1a khai trién Laurent & 1an can di
1 < |2| < oo cliaham f(z) = .
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Phan loai diém di thudng co 1ap

Piém z, goi 1a diém di thwong coé lap clia ham f néu ham f
khong xac dinh tai zy, nhung xac dinh va giai tich trong hinh
vanh khan 0 < |z — zp| < RVéi R > 0.

Do f gidi tich trong hinh vanh khén 0 < |> — 2| < R nén ta c6
chuo6i Laurent. Va tly theo phan chinh ctia chudi Laurent, ta
phan loai diém di thudng c6 14p thanh:

@ cuc ban n (n hitu han),

© diém di thuong cbt yéu (n v6 han).
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Cuc ban n

Xét chudi Laurent clia ham f(z):

[e.e]

fZ)= D anlz—20)" = a0+ a1(z — 20) + a2(z — 20)> + ...

n=—00
a—q a_9

+ ...
z—2z9 (22— 20)?
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Cuc ban n

Xét chudi Laurent clia ham f(z):

o0
flz) = Z an(z — 20)" = ag + a1(z — 20) + ag(z — 20)% + . ..
n=—00
a_1 a_o

PR i S PR

Néu phéan chinh clia chui Laurent ¢ t6i hé s6 a_,, # 0, va
A (nt1) =0 (n42) =" = G—00 =0,

thi zo dugc goi la cuwc bac n clia ham f(z).
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Cuc ban n

Khi d6 ta c6 thé viét f(z) dudi dang

1
fz) = m[@—n +a_m-1)(2 —20) +...]
_ 92
(z — z)"’

VGi g(2) = [a—pn + a_ns1(z — 20) + ... ] gidi tich tai z = 2.
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Cucbann =1

Truong hgp n = 1:

Khi d6 2, dugc goi la cu’c don.
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Phén loai diém di thuang
Thang so

Thang so Dinh Iy thang sb

Piém di thudng cot yéu

Khi n — oo, nghta la phan chinh clia chudi Laurent c6 vo s6 s6
hang, thi 2z, dudc goi 1a diém di thu'd'ng cot yéu.
Vi du. Ham
1
f(z) = ez
c6 diém di thudng cot yéu tai z = 0 vi

) n
1 1 /1
“ _Zn!<z> '

n=0
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Phan loai diém di thuwong
Thang so )
Pinh ly thang so

Thang s6

Thang sbé (Residue)

DBinh nghia

Thang sé (hay gia tri thing du) cla f(z) tai diém di thudng co
lap z = a dugc ky hiéu va dinh nghia nhu sau:

Res[f(z);z = a] = Res,—af(z 27”?{ f(z

véi C la chu tuyén bat ky bao quanh a va nam trong mién lan
can clia a ma f(z) giai tich.
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Phan loai diém di thuwong
Thang so

Thang so Dinh Iy thang sb

Cong thic tinh thang sb

Pinh ly

Néu ham f c6 khai trién Laurent trong lan can cla diém a |2

f)= > =a(z—a)" (12)

n=—oo

thi thang sb cla f tai a sé la:

Res,—of(2) = a_1 (13)

B4 qua phan chitng minh cong thic, ta hay xét mot sb trudng
hop dac biét sau day.
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Cong thic tinh thing sb

Chi'ng minh. L4y tich phan cla tiing sb hang trong chubi (12),
ap dung cac cong thuc tich phan Cauchy ta dugc

d d
7{72' L0 vk #£1; 7{ = = om,
c(z—a) czZ—a
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Cong thic tinh thing sb

Chi'ng minh. L4y tich phan cla tiing sb hang trong chubi (12),
ap dung cac cong thuc tich phan Cauchy ta dugc

d d
7{72' L0 vk #£1; 7{ = = om,
c(z—a) czZ—a

= 7{ f(z)dz = 2mi.a_1 = Res,—qf(2) = a—1. (dpcm)
C
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Phan loai diém di thuwong
Thang so

Thang so Dinh Iy thang sb

Cong thic tinh thang sb - trudng hop 1

z = a la cuc don

Trrwong hop nay f(z) cd dang

ol il +ag+ai(z—a)+.. (14)

Thing sb dugc tinh bdi cong thic:

Res,—qf(2) =a_1 = lll}(ll(z —a)f(z). (15)
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 1

Tinh thing s6 tai z = 1 clia ham:
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 1

Tinh thing s6 tai z = 1 clia ham:

2’2
1) = —
Ta viét: ) /(2 41)
&) = = --1
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 1

Tinh thing s6 tai z = 1 clia ham:

2’2
1) = —
Ta viét: ) /(2 41)
&) = = --1

Ta thay =~ = 1 1a cuc don.
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 1

Tinh thing s6 tai z = 1 clia ham:

2
z
fA) =
Ta viét: ) , |
z z/(z+1
O S
G-DE+D) 21
Ta thay ~ = 1 1a cuc don. Vay ta 4p dung cong thic (15)
Resr1f(2) = a1 = lim f()(— 1) = —— = 2. (16)
es,—1f(z —a_l—zl_% 2)(z =Tyi-
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Cong thirc tinh thdng sb - trudng hop 2

z =alacucbacn
Thang sb dugc tinh bdi cong thirc:

n—1
Res,—of(2) = : lim d [((z—a)"f(2)]. (17)

(n —1)! z2=a dzn—1
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 2

Tinh thang sb tai diém z = 2 cla ham

1
M- e=e-9
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 2

Tinh thang sb tai diém z = 2 cla ham

1
M- e=e-9

Tathay z = 2 1a cuc bac 2 (n = 2).
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Vi du - truong hop 2

Tinh thang sb tai diém z = 2 cla ham

o
(z-2)*(z—3)

Ta thay ~ = 2 1a cuc bac 2 (n = 2). Do dé, ta 4p dung cong thiic
17):

1 . d

lim d
(2 — 1)' =2 dz

[(2—2)?f(2)] :lim—(z_3) = —1.

z—2 dz

Res,—af(2) =
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Phan loai diém di thuong
Thang so

Thang so Dinh Iy thang sb

Cong thuc tinh thang sb - trudng hop 3
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Phan loai diém di thuong

. Thang s6
Thang so Dinh Iy thang sb

Vi du - truong hop 3

Tinh thang sb tai diém z = Z cla ham
tn2
S0 A
f(z) = :
COS 2

V6 Thanh Van - Tr
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Phan loai diém di thuong

. Thang s6
Thang so Dinh Iy thang sb

Vi du - truong hop 3

Tinh thang sb tai diém z = Z cla ham
tn2
S0 A
f(z) = :
COS 2

Dat h(z) = sin? 2z, g(2) = cos 2.
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Phan loai diém di thuong

. Thang s6
Thang so Dinh Iy thang sb

Vi du - truong hop 3

Tinh thang sb tai diém z = Z cla ham
tn2
S0 A
f(z) = :
COS 2

Dat h(z) = sin? 2, g(z) = cos z. Ham f(z) c6 dang

_ hx)
Vé,l m Tl law, T0E
h(5)=1#0, ¢(5)=0, g(5)=-1#0.

GIAI TICH PHUC
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Phan loai diém di thuong

. Thang s6
Thang so Dinh Iy thang sb

Vi du - truong hop 3

Tinh thang sb tai diém z = Z cla ham
tn2
S0 A
f(z) = :
COS 2

Dat h(z) = sin? 2, g(z) = cos z. Ham f(z) c6 dang

_ hx)
Vé,l m Tl law, T0E
h(5)=1#0, ¢(5)=0, g(5)=-1#0.

GIAI TICH PHUC
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thing sb

Phat biéu dinh ly
Cho ham f(z) gidi tich trong va trén chu tuyén C ngoai tri tai

mot s6 hitu han cac diém di thudng co 1ap z;, khéng nam trén C.
Khi dé

j{ f(z)dz = 2mi Z Res,—., f(z). (19)
¢ k

>

©
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thing sb - Chitng minh |
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Tinh tich phan

ezt
I= dz.
ﬁvzz(zz + 2z + 2) ¢

VoI
(@ C: |z =
(b) C:|z| =3
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Tinh tich phan

ezt
I= dz.
ﬁvz2(z2 + 2z + 2) ¢

VOi

(@ C:lz|=1.

(b) C: 2| =3

Trudc hét, ta nhan xét riing ham f(z) = Wgzﬂ) 1a ham giai

tich, ngoai trir tai cac diém:
® z = 0: cuc bac 2.
@ 2. = —1 +14: cuc don.
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Xét truong hgp C': |z| = 1.

Ta thay mién dudc bao bdi chu tuyén C chi chita cuc bac 2
z=0.
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:

. ' ezt
I = 2miRes,—of(2) = 2miRes,—g <22(22 4+ 927 + 2))

B 271 lim i et
(2 1)z50\dz (22 + 22+ 2)
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:

| ' ezt
I = 2miRes,—f(z) = 2miRes,— <22(22 + 2z + 2))
2mi . d e
= ——lim|———m——"—
(2—=1)! 20\ dz (22 4+ 22 4+ 2)
(20)
Tatinh Res,—of(2):
te* (22 + 22 +2) — (22 + 2)e*
(22 + 2z + 2)?

t—1
Res.—of(z) = =~

z=0
(21)
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:
zt

. y e
I = 2miRes,—of(z) = 2miRes,—o <22(22 + 2z + 2)>

B ) lim d e
T 2-1)!50\dz (22422 +2)

Ta tinh Res,—of(z):
te*t (22 + 22 +2) — (22 + 2)e*t
(22 + 2z + 2)?

Res,—of(z) =

Vo6 Thanh Van - Tru'ot GIAI TICH PHUC
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Xét truong hgp C' : |z| = 3.
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Xét truong hgp C' : |z| = 3.

4 iyl
-1] 3

o
& -i

Ta thay mién dudc bao bdi chu tuyén C chiia ca cuc bac 2
z=0va2cucdon z = —1=£1.
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Xét truong hgp C' : |z| = 3.

Ta thay mién dudc bao bdi chu tuyén C chiia ca cuc bac 2
z=0va2cucdon zy = —1 £ Taviéet:

2t

22(z—2-)(z - 24)
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:
I =2mi(Res,—of(2) + Res.—., f(z) + Res.—._f(z))  (23)
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:
I =2mi(Res,—of(2) + Res.—., f(z) + Res.—._f(z))  (23)

Tatinh Res,—, f(z) V@i z_ = —1—1i:
oz )t o(=1-0)t
Res=. f(2) = Jlim (z—2-)f(z) = 2 (2 —2y)  2i(—2i)
= (et.e ™) /4. (24)
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

Theo dinh ly thang sb, ta cé:
I =2mi(Res,—of(2) + Res.—., f(z) + Res.—._f(z))  (23)

Tatinh Res,—, f(z) V@i z_ = —1—1i:
‘ ozt o(—1-i)t
Res=. f(2) = Jlim (z—2-)f(z) = 2 (2 —2y)  2i(—2i)
= (et.e ™) /4. (24)
Tuong tu, ta tinh Res.—,, f(z) V8i z,. = -1 +i:
e(zr)t
Res.—., f(z) = ZILTZ(Z —z4)f(2) = m

p(=1d)t it =t
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

T (21) ta da co:
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Phan loai diém di thugng
Thang so

Thang o o v thiing sb

Pinh ly thang s6 - Vi du

T (21) ta da co:
Reseof(:) = "o (26)

TU cac két qua (24), (25) va (26), ta co:

P —t it —t it
I:2m'< +€€+e:>

2 4
= 27rz'<E 1 €—_t cost>
2 2
= T (t — 14 e tcos t) . (27)
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Mot s6 bé dé

Tich phan dang |

Tich phan dang II

Tich phan dang Il

Tri chinh cua tich phan

Ung dung vao viéc tinh tich phan thuc

Mot sb b6 dé

B& dé .

Néu ham f(z) lién tuc khi |z — a| — oo va néu

i [z a)f(2)] =0,
thi
li dz =0,
im /Cf(z) z

R—o0

trong do6 C' la cung tron tdm a ban kinh R = |z — al.
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cla tich phan

Ung dung vao viéc tinh tich phan thuc

Mot sb b6 dé

Hinh vé cho trudng hop diém a = 0:

(C)
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Mot s6 bé dé

Tich phan dang |

Tich phan dang II

Tich phan dang Il

Tri chinh cua tich phan

Ung dung vao viéc tinh tich phan thuc

Mot sb b6 dé

B& dé II.

Néu ham f(z) lién tuc khi |z —a| — 0, va

i [z a)f(2)] =0,
thi
li dz =0,
1m/cf(z) z

r—0

trong do C' la cung tron tdm a ban kinh r = |z — al.
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http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mot s6 bé dé

Tich phan dang |

Tich phan dang II

Tich phan dang Il

Tri chinh cua tich phan

Ung dung vao viéc tinh tich phan thuc

Mot sb b6 dé

B& dé Jordan.

Néu |f(z)| — 0 khi |z] — oo thi

lim / f(2)e'*dz = 0,
R—oo Jo
VOi
@ ('la 1/2 duong tron dudi hoac 1/2 duong tron phai khi
t <0.
@ C'la 1/2 duong tron trén hoac 1/2 dudng tron trai khi ¢t > 0.

V6 Thanh Van - Tr GIAI TICH PHUC
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Mot s6 bé dé
Tich phan dang |
Tich phan dang Il
Tich phan dang Il

Ung dung vao viéc tinh tich phan thuc

Mot sb b6 dé

Tri chinh cla tich phan

t<0

© Lt

V6 Thanh Van - Truo
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Mbt s6 bé dé

Tich phan dang |

Tich phan dang Il
g S N Tich phan dang Il
Ung dung vao viéc tinh tich phan thuc e it e i T

Tich phan dang |

Dang tich phan:

2
I= / f(sin@, cos 6)dé,
0

Vi f(sin 6, cos 0) gi6i ndi (hitu han) khi 0 < 0 < 2r.
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang | - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Pat 2 = e(|z| = 1), suy ra dz = ie??df = df = %. Mt khac:

et _ =i L1 22 1
1 0 pr— pr— z pr—
S % % %z
e + e Z+% 211
cosf = = £ = —.
2 21 21z

Khi do, tich phan dugc dua vé dang:

I= 7{ F(2)dz,
c
véi (C) : |z| = 1. D& tinh tich phan nay, ta dung dinh ly thdng s6:

I =2mi Z Res,,—q, F(2).
i
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Mot s6 bé dé
Tich phan dang |
Tich phan dang Il
Tich phan dang Il

Ung dung vao viéc tinh tich phan thuc

Tich phan dang | - Vi du

Tri chinh cta tich phan

Tinh

2

dé

I = Gi < 1.
/0 1 —2acosf + a? voi al

Vo Thanh Van - Tru'oig
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang | - Vi du

Dat z = . Khi 6 bién thién tir 0 dén 2 thi z bién thién trén
duong tron don vi C(0,1).

V6 Thanh Van - Tr
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang | - Vi du

Pat z = . Khi 6 bién thién tu 0 dén 2 thi > bién thién trén
duong tron don vi C(0,1). Ta viét lai:

I_j{ —idz _7{ 1dz
B cz[l—a(z+1) +a?] Joaz2—(a2+1z+a’

Ham dudi du tich phan
7
az? — (@®+ 1)z +a

fz) =

c6 hai diém dij thudng tai 21 = a, 2o = 1. Do 25 > 1 nén chi c6
FANS C(O, 1).
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang | - Vi du

Theo dinh ly vé thing s6, ta c6:

i(z —a) 27

a(z —a)(z — %)‘Z_)a T 1-—a?

I =27miRes,—qf(z) = 2mi
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Mbt s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cua tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang

Dang tich phan:
I:/ f(x)dz

véi f(z) thda céc diéu kién sau day. Néu ta thay = — = tic 1a
f(z) = f(z), thi:

° f(2) g|a| tich trong nlra mat phang phia tren (hoac dU’O’I)
bao gom ca truc thur, ngoal tru tai mot s6 hitu han diém di
thudng co 1ap nam trong nlra mat phang trén (hoac dudi)
ma khéng nam trén truc thuc;

° hIn|z|—>oo ‘Zf(Z)‘ =0.
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Mot s6 bé dé
Tich phan dang |
Tich phan dang Il

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il
Tri chinh cta tich phan

Tich phan dang Il - Cach tinh

Xét tich phan § f(z)dz trén chu tuyén C nhu sau

(&)

©

V6 Thanh Van - Tr
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Xét tich phan § f(z)dz trén chu tuyén C nhu sau

(&)

©

Trong dé €’ la nlra cung tron tam tai z = 0, ban kinh R. Ta cé

j{f )dz = [/ /} dz_2mZR€Sz 2. (2)
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Ung dung vao viéc tinh tich phan thuc

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Cach tinh

Cho R — oo. Khi do

V6 Thanh Van - Tru
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Cho R — oo. Khi do

lim /_if(z)dz _ /_Z Fo)dz = I

R—o0

lim [ f(z)dz=0 theobddé 1
R—oo Jor

(V\I hmR:\z\—mo |Zf(Z)| = 0)

V6 Thanh Van - Ti i GIAI TICH PHUC


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Cho R — oo. Khi do

lim /_if(z)dz _ /_Z Fo)dz = I

R—o0

lim (z2)dz =0 theo bd dé 1
R—oo Jor

(V\I hmR:\z\—mo |Zf(Z)| = 0)

—S = 27TiZResz:zkf(Z)7
k

v6i moi z, thudc nita méat phang trén.
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

_/OO dx
oo TG+ 17

Tinh

Vo Thanh Van - Tru'oig
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Tinh = g
xT

I = —_ .

/_oo z% 1

Tathay ham f(z) = - gidi tich, ngoai trir tai cac diém:

A4+1=0
s =1
o 6 — ikt D)m
o g = kD

V6 Thanh Van - Tr
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

f(z) cd 6 cuc don, nhung chi ¢ 3 cuc don z;, voi k =0,1,2 la
nam trong mién dugc xét.

z1 )
©
) z0
-R 0 R
3
z z4 1 z5
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Mat khac
B |27 = B = =0

|z| =00 |z]—00 25

Vay day la tich phan dang II.

V6 Thanh Van - Tru
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Mat khac
1
lim |z2f(2)] = lim |—=|=0.

|z| =00 |z]—00 25
Vay day la tich phan dang Il. Theo dinh ly vé thdng s, ta c6
1

dz ,
fc zﬁ n 1 = QWsz: RESZ:Z]CZ(),—H.
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Mat khac
1
lim |z2f(z)] = lim |=|=

|z| =00 |z]—00 25
Vay day la tich phan dang Il. Theo dinh ly vé thdng s, ta c6

dz , 1
fc zﬁ n 1 = QWsz: RESZ:Z]CZ(),—H.

Chi y rang - c6 dang f(z) = Zéj)) VGi h(z) # 0, g(z1) = 0 va
g (z) # 0. Suy ra
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

h(zk) 1 2k
Resemn i) ==
(v]zgz—liz%:—zk)
k

V6 Thanh Van - Tru
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

h(zk) 1 2k
Resemn i) ==
(v‘lz,?::—lz>zi5:—zk)
k

1
=1 = 27Ti(—6)[Z0 + 21+ Zg]

_ [ zw/6+Z+615w/6]

i ei7r/6 _ e—’iﬂ'/ﬁ
7

2r . 0w 2
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Mbt s6 bé dé
Tich phan dang |
Tich phan dang II

. s N Tich phan dang Il
Ung dung vao viéc tinh tich phan thuc T i e i T

Tich phan dang llI

Dang tich phan:

I= /_00 f(z).emdx (m >0)

véi f(z) thda céc diéu kién sau day. Néu ta thay = — = tic 1a
f(z) — f(2), thi:
® f(z) gidi tich trir tai hGtu han s6 diém di thuong o 1ap
khéng nam trén truc thuc.
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Mot s6 bé dé
Tich phan dang |
Tich phan dang Il

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il
Tri chinh cta tich phan

Tich phan dang Ill - Cach tinh

Ta xét tich phan § f(z)e"*dz trén chu tuyén C nhu sau

(&)

©
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Ill - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Ta xét tich phan § f(z)e"*dz trén chu tuyén C nhu sau

(&)

©

Trong dé €’ la nlra cung tron tam tai z = 0, ban kinh R. Ta cé

R ‘ ,
jif(z)eimzdz = [/_R—i—/,}f(z)ezmzdz = QWiXk:Reszzzkf(z)ezmz



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ung dung vao viéc tinh tich phan thuc

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Ill - Cach tinh

Cho R — oo. Khi do

V6 Thanh Van - Tru
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Ill - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Cho R — oo. Khi do

R 00
lim / f(2)e™*dz = / f(x)e™®dx =T
—R —00

R—o0

lim (z)e"™*dz =0 theo bb dé Jordan
R—oo Jor

(V\I hmR:\z\—mo |f(Z)| =0)

V6 Thanh Van - Ti i GIAI TICH PHUC
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Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Ill - Cach tinh

Ung dung vao viéc tinh tich phan thuc

Cho R — oo. Khi do

R 00
lim / f(2)e™*dz = / f(x)e™®dx =T
—R —00

R—o0

lim (z)e"™*dz =0 theo bb dé Jordan
R—oo Jor

(V\I hmR:\z\—mo |f(Z)| =0)

= I =2mi Z Res,—,, f(2)e"™*,
k

v6i moi z, thudc nita méat phang trén.

V6 Thanh Van - Ti i GIAI TICH PHUC
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Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Vo Thanh Van - Tru'oig
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Mot s6 bé dé
Tich phan dang |
Tich phan dang Il
Tich phan dang Il

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Tri chinh cta tich phan

Tinh

(o0}
I:/ %dm (a >0)
o Tt a

eiz
j{ 22 +a? dz
c

f(2) = sz gidi tich trif tai 2% + a® = 0 & z+ = +ia (cyc don).

Xeét tich phan

V6 Thanh Van - Tr
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Ung dung vao viéc tinh tich phan thuc

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Vi du

1z

2miRes,, 5
a
. ez(ia) T
21 - ==
2ia a

Vo Thanh Van - Tru'oig
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Ung dung vao viéc tinh tich phan thuc

Mot s6 bé dé
Tich phan dang |
Tich phan dang Il
Tich phan dang Il

Tri chinh cta tich phan

Tich phan dang Il - Vi du

1z
2miRes,, 72
i(ia)
/€ ™ _
27— = —.e %
2ia a

Vo Thanh Van - Tru'oig


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mot s6 bé dé

Tich phan dang |

Tich phan dang Il

Tich phan dang Il

Tri chinh cta tich phan

Ung dung vao viéc tinh tich phan thuc

Tich phan dang Il - Vi du

Cho R — oo

R ez‘z [eS) ez‘ac
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