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Tich phan dudng trong mit phing phic Dinh nghia

Dinh nghta

Goi f(z) = u(x,y) + iv(x,y) la I ham lién tuc
cia z va C 3 1 cung tron timg doan nbi 2 diém
A, B. Khi dé tich phan dudng ciia ham sé f(z)

dugc tinh theo céng thic

/cf(z)dz = /C(“dx — vdy) + i/c(VdX ) /
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o {f(z)dz: —gf(z)dz
o kaf :kff
e/f\[f() ]dz—fA dz+fA

o Néu D 13 1 diém tren cung AB th|
fA z)dz = fA z)dz + fD
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Trong truong hop C duoc xac dinh bdi
z = z(t) = x(t) + iy(t), v6i t € R thi

/Bf dz—/ f(z(t))Z'(t)dt

trong d6 t1, ty |3 cic gid tri t (ng véi diém A va B.
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Tich phan dudng trong mit phing phic Vi du

1+
Vi du. Tinh tich phan [ (x + y)dz doc theo méi

dudng sau: :

@ Doc theo truc Oy dén diém i, r0i theo ducng
ngang dén 1+ i. DS. g + é

@ Doc theo duongy = x. DS. 1+

@ Doc theo parabol y = x?. DS. g + gi

© Doc theo truc Ox dén 1 rdi theo dudng thing
diing dén 1+ i. DS. §+%
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Tich phan dudng trong mit phing phic Bai tap

14/
Tinh tich phan [ (x? + iy)dz doc theo mdi dudng

0
Sau:

@ Doc theo truc Oy dén diém i roi theo ducdng
ngang dén 1 + .

@ Doc theo dudng y = x

@ Doc theo parabol y = x?

@ Doc theo truc Ox dén 1 rdi theo duong thgng
ding dén 1 + .
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Tich phan dudng trong mit phing phic Bai tap

Tinh tich phan [Zdz doc theo mdi dusng sau:
1

@ Doc theo truc Ox dén diém 0. rdi doc theo truc
Oy dén i.

@ Doc theo duong y =1 — x

© Thing ding dén 1+ i rdi theo dudng ngang
dén i.
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Tich phan dudng trong mit phing phic Bai tap

dz
7 — Zo)n—l—l
tam zo ban kinh r, n 13 1 sb nguyén, theo chiéu
duong.

Tinh tich phan jk( véi C 13 dudng tron
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Tich phan theo dudng cong kin Mién don lién, da lién

Dinh nghta

Mién D duoc goi 1a mién lién thong, néu nhu véi 2
diém bat ky cia D luén tén tai it nhit 1 dudng
cong di qua 2 diém ndy va né ndm trong mién D.

V.

Dinh nghta

Mién D duoc goi 1a mién don lién néu moi duong
cong kin ctia né déu nim gon trong D. Mién lién
théng D khéng 13 mién don lién duoc goi 13 mién
da lién.
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Tich phan theo dudng cong kin B& dé Green

Dinh ly

Néu D 13 1 mién don lién ma trén b/en C tron

ting doan, cdc ham P(x,y), Q(x, ) oF oQ lién

dy’ Ox

tuc trong va trén bién C cia mién D th

%denL Qdyz:l:// (5_(3_8_/3) dxdy.
Ox Oy
C D

Dau + khi chiéu 3y tich phén trén C nguoc chiéu
kim déng ho

v
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Tich phan theo dudng cong kin Tich phan khéng phu thudc vao dudng di

Dinh ly
/ P ? N\
Néu @ = 8— 6 moi diém cua 1 mién don lién D
Ox Oy

thi trong D tich phan | Pdx + Qdy khéng phu
C

thuéc vao duong di, véi C 1a bién cia mién D.
Nguyén ham cda [ Pdx + Qdy /a
(x.y) ,
u(x,y)= [ Pdx+ Qdy vdi (xo,y0) & diém ma
(x0.50)
P(x,y) va Q(x,y) lién tuc tai dé.

v
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Tich phan theo dudng cong kin Dinh ly Cauchy

Dinh ly
Néu D 13 mién don lién c6 bién C tron timg doan
va néu f(z) giai tich, f'(z) lién tuc trong va trén

bién cia mién D thi § f(z)dz = 0.
C
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Tich phan theo dudng cong kin Vi du

Vi du
Goi C la vong tron don vi |z| = 1. Tinh

sin z
fz—dZ
cz-+4
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Diifh iy Cametiy-Gawi:
Dinh ly
Néu f(z) giai tich trong va trén bién ciia 1 mién
da lién D ndm gitia 2 duong kin don C; va G, thi
[ f(2)dz + [ f(z)dz = 0 véi diéu kién Gy, G,
G G
duoc chay theo chiéu duong déi véi bén trong cia
D. Néu déi chiéu tich phan trén G, ta 6

/ f(2)dz = / (2)dz
G G

trong dé Cy, Gy cling chay theo chiéu nguoc chiéu
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Tich phan theo dudng cong kin Dinh ly Cauchy-Goursat

Y A oY A (6]

v
x
v

X
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NEtvenyilbientdnalchRven
Dinh ly
Néu dudng kin don Cy c6 thé bién dang lién tuc
(co lai) dé tring véi Cy ma khéng vuot qua bat cur
diém nao tai dé f(z) khéng gidi tich thi tich phan
dudng clia ham gidi tich f(z) trén C; va G, bang
nhau.
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Cho ham f(z) =

5 va cac duong tron
74— 2z

G:lz|=3G:|z—1] =
dusng C bit ky chira cc duong tron (1, G, G.
Goi I, b, I, I 1an luct 13 tich phan cha f(z) doc
theo ¢y, G, (3, C.

@ Héi I; hosc b c6 bang 0 hay khéng?

le

G:lz|=1,val

@ Ching minh rang h = b.
@ Hobi h cé bang K hay khéng?

© Ching minh | = Iy = b. Tl dé rdt ra két luan.
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Tich phan theo dudng cong kin Bai tap

Bai 1
in2zd
Cho tich phan f inl)zzz— 1) doc theo céc
duong cong C sau:
1
1. |z| == 2. |z| =2
2

3.1z—1/=2 4.|z+1]=1 Hditich
3
5. \z+1]:5 6. |z—1+i =

N W

phan theo dudng nao bang 0. Hai tich phan theo
dudng nao bing nhau?
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Tich phan theo dudng cong kin Bai tap

Bai 2
“d
Cho tich phan “!22 :2ZZ+ > doc theo cac duong
3
l.|z—i|l== 2. |z| =2
2

3
cong C sau: 3. \z+1+i]:§ 4. |1z—-1]=3

B.]z—3/=1 6.|z+1|=

Hai tich phan theo dusng nio bang 0. Haéi tich
phan theo dudng ndo bing nhau?

N| +—
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Tich phan theo dudng cong kin Nguyén ham

Dinh ly
Néu f(z) giai tich trong 1 mién don lién D th

B
[ f(z)dz khéng phu thuéc vao dudng I3y tich
A

phan tir A dén B trong mién D.
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Tich phan theo dudng cong kin Nguyén ham

Dinh ly

Néu f( ) gidi tich khip 1 mién don lién D th) ham
s6 F(z f f(z)dz la 1 ham gidi tich va c¢é dao
ham ta/ moi d/em cia D 13 f(z). Khi dé F(z)
duoc goi 1a nguyén ham cda f(z)

Dinh ly
Néu f(z) gidi tich trong mién don lién D va dudng
|4y tich phan n&m trong D, F(z) la I nguyén ham

nao dé cia f(z) thi f f(z)dz = F(z1) — F(z).

o
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Tich phan theo dudng cong kin Vi du

Vi du
1+im
Tinh tich phdn [ (z* + cosh 2z)dz.
0
ps. 2+1s' h2+i(3 %)
Lo = —sin ~(37 — 7).
. 37T
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Tich phan theo dudng cong kin Bai tap

Bai 1
Tinh tich phan

147
o f e?? dz
0

@ [(z+sinz)dz
0
1+

© [ coszdz
0
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Tich phan theo dudng cong kin Bai tap

Bai 2
Tinh tich phan

1
o [ze
0
1+im
@ [ (zsinz)dz
0
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Tich phan theo dudng cong kin Tinh chit ham diéu hoa

Dinh ly

Néu u(x,y) 13 nghiém ciia phuong trinh Laplace
trong 1 mién D thi trong D c6 1 ham gidi tich
nhan u(x,y) 1a phan thuc. D6 1a ham

f(z) =u—+iv vdi

(x.y)
v(x,y) = /( —u,dx + udy

X0:Y0)
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Tich phan theo dudng cong kin Vi du

Vi du
Cho u(x,y) = y* — 3x%y + y. Hay xdc dinh
v(x,y) sao cho f(z) = u+ iv la ham giai tich.
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B i
Bai 1
Xéc dinh v(x,y), sao cho u+ iv a ham gidi tich:
=x+y
= 2x + 3y
= e*cosy
eXsiny
= x? 4 y?

= cos xsinh y

S =T & © © © <
|

= cosxsiny

© ©¢ 6 6 6 06 © o

u=x>+2y—y?
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Céng thdc tich phan Cauchy EENLLNV

Dinh ly

Néu f(z) gidi tich trong va trén bién C cia 1 mién
don lién D ma bién C tron ting doan va néu zy 13
1 diém bat ky bén trong mién D thi gid tri cia
f(zy) duoc xdc dinh béi cbng thic

f(z0) = 21 / flz) dz

) z— 2z
C

trong dé tich phan duoc ldy theo chiéu duong.
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Céng thic tich phan Cauchy [EAVAR<[]

Vi du

eZ
Tinh tich phan [ 22——|—le véi C la vong tron ban
C
kinh 1 cé tam Ia

0 z=1

Q@ z=—|
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(IR N ioRate WS FINCET Al Dao ham cip cao tai 1 diém

Dinh ly

Néu f(z) gidi tich trong va trén bién C cia 1 mién
don lién D, ma bién D tron ting doan thi tai 1
diém zy bat ky bén trong mién D, dao ham moi
cap ciia f(z) ton tai, gidi tich va duoc xac dinh
bdi cbng thic

f(”)(zo): n!./ f(z)dz

(Z _ Zo)n+1
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Céng thic tich phan Cauchy [EAVAR<[]

eZ

Tinh tich phan [

—dz véi C |a dudng tron
c (z+1i)
1z| = 2.
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Céng thdc tich phan Cauchy B4t ding thic Cauchy

Dinh ly

Néu f(z) gidi tich trong va trén mét vong tron C
tam zy ban kinh r thi

n'M

rn

[F)(20)] <

)

trong dé M 13 gid tri cuc dai cda |f(z)]| trén C.

TS. L& Xudn Dai (BK TPHCM) TICH PHAN TRONG MAT PHANG PHUC TP. HCM — 2013. 32/1



Céng thdc tich phan Cauchy Bai tap

Tinh tich phan sau
1
o [edz

I
+1 :
o fz dz véi C 1a duong tron |z —i| =1

322+ 7z+1
o [ ZrzT dz véi C 13 dudng tron
z—1
C

z+1] =1
f sin 2z
z2+4z+5

dz véi C la dudng tron |z| =1

v
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Céng thdc tich phan Cauchy Bai tap

Tinh tich phan sau
+4

°o [ ‘ dz véi C la dudng tron |z| =1
cZ +22—|—5

o f dz v6i C 1a duong tron |z — 1| =3

+1

) %dz véi C 1a dudng tron |z| =1

cZ>—2z
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Céng thdc tich phan Cauchy Bai tap

Tinh tich phan sau
z+1
o
L
z| =2

dz véi C |3 duong tron

*lere 2
1z| =3

dz v6i C 1a duong tron
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Céng thdc tich phan Cauchy Bai tap

THANK YOU FOR ATTENTION
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