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2z =140 la $ thuc, z = iy (y = 0) 1a $ thuan ao.

VD 1. Re(2 — 3i) = 2; Im(2 — 3i) = —3. > Tap hpp tat ca cac $ phac dugc ky hiéu 1aC.
—3=—34i0; iN2 = 0+iv2. (C:{z:m—l—iy‘:v,yeR}.
» Hai & phac z =z, +iy vaz, =z, + iy, dugc goi la Chay
bdng nhau Bu z, = z, vay, = y,. " NCZcQcRcC.
r=—9 F2€eR < Imz=0.
VD225 +iv3 =—4—iy & = e Khi 2 = 0o haic y = oo, ta ky hiu 2 = 2 + iy = co.

) ] Tap C = C U {oo} duoc gi 1a taip  phic mo rong.
» SO phiac Z = 2 — iy dugc goi 1a so phirc lién hgp caa

b phic 2 = = + iy, ngha laz + iy = z — iy. 1.2. Céc phép toan trén&phirc
—_— _ Cho hai 6 phac z, = z, + 1y, va z, = z, +iy,, tadinh
VD3, —2-3i=-2+3i; iN2=-i2; —1=-1. ngtia cac phép toan nfsau:

Ham phac & Phép bién dbi Laplace
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> Chwong 1. Sé phirc
a) Phép dng va trir sb phirc

(a:1 + iyl) —|—(a:2 + in) = (a:1 + IZ) + i(y1 + y2)7
(z, +iy,) — (z, + iy,) = (z, — z,) + i(y, —y,)-

Chu y. Phép éng $ phic c6 tinh giao hoé va kKt hop.

VD 4. (2 +4) + (—1— i) =1; —3i — (—1 + 5i) = 1 — 8.

b) Phép nhan $ phirc
(2, +iv) (@, +iy,) = (2.2, —yw,) +ilzy, + 5,9, |
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Chay
P DO (7, + iy,) (x, + iy,)= =3, + izy, + izy, +i'yy,
= (z,x, —yy,) +i(zy, + 1),
nén ta nhan nhhaida thrc va cha yi* = —1.
» Phép nhandsphac ¢ cac tinh cht nhe nhan $ thuc.

VD 5. —in2(—1+ 1) = iWf2 — 32 =2 + ivf2:
(1—4)(=2+3i)=—-2+3i+2i—3i° =1+ 5i;

(1—-2))(1+2i)=1—44 =5.

c) Phép chia 6 phirc

Gia sir z, =0, khi do ta co:

1% (ml +iy1)(w2 _iyz)_
7, +y,

N
I3
N

Z 1R, ==

vpe L=i_(=)@=i) 1-3i 1 3.
— 240 (2+9)2-i9) 5 5 5

3+2i _ (3+2@)(—z):2—3z:2_3i.

i i(—i) 1

d) Liy thira bac n caa s phirc

2" =z2..2 (n $6 2).

VD7. i=-1; i=—i; i'=(")=
(1—4)* =1—3i+ 3¢ 713272 21

e) Gin bacn cia 9 phirc

|w:”z

VD 8. Tinh+/3 + 4i.

VD 9. Tinh 1.

> Chwong 1. Sé phirc
1.3.Pinh ly

Choz =z +iy, 2, = z +1y,, 2, = ¥, + 1y,, ta co:

1)z =22 +2 =7 +7,; 2.2, = 2,7,

2)z24+7z=2Rez=2z; 2 —7z = 2ilmz = 21y.
3) 2z =(z+iy)(z—iy) =2"+y* >0.

Z

#

VD 10.Cho P (2) = a, + a,z +... +a 2" lada thrc bic
n theoz véi hé a, €R (i=0,1,..., n).
Gid st P (2 +3i) = 1— i, tinh P (2 — 3i).

4)

(2, = 0).

IR

_§2. DANG LUQNG GIAC CUA SO PHUC
CONG THUC MOIVRE, CONG TH UC EULER

2.1. Dang hrgng giac dia sb phirc

a) Mit phing phirc

» Vé mat hinh ke, $ phic z = z + iy dwoc biéu dién
biang diém M(z; y) trong mit phing foa do Descarte

vubng g6cOzy .
Khi d6, mit phing Ozy dugc goi la mgt phidng phic.

» Trong mit phang phic, ta co:
Imz=0% 2€0z; Rez=0< 2z € 0y.

Ham phac & Phép bién dbi Laplace
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> Chwong 1. S6 phirc
D(:dTOr:uc - Z “M’,Z =z + iy 3 Gé,Cdinh hréng ¢ = (@, W) co tiadau Oz va tie
duoc goi la truc thec. ! cwi OM , dugc i la argument a 2.
= Truc tungOy 0 T =  Argumenty ciaz thoaman . Y
duoc i la truc do. —T<p<m
b) Modul va argument cia sb phirc dugc goi la argument chinh ®

» Trong mit phing phic,
khoang cachr tir goc toa do
O dén diém M duoc i la
modul @ia z, ky hiéu 1a] z |.
Modul aia z dugc xacdinh hoi:

|z|:r:OM:\/x2+y2.

ky hiéu laarg z. 0| T
» Néu 2 la & thuc duong thiargz = 0,
z 1a $ thyc &m thiarg z = .
z = 0 thi argumentita z khong xaaiinh.
» Ky hiéu tap hop tit ca argument ga z la Argz.
Vay |Argz = argz + k2w, k € Z.

Quy wéc c) Dang lugng giac dia $ phirc
Khi khéng néi rép thugc khaing nao thi ta lu o 1a » Chc &0 phic z = o + iy €O| 2 |=r vaargz = ¢.
argument chinh. Tacor =r|Z+id|= r(cos ¢ + isin ).
r r
p Cach xacdinh argument chinh diaz = x + iy Vay dang lrong giac @a $ phac 2 la:
> Buéc 1.Xacdinhdiém M biéu dién z trén mmzy. , , |z = r(cosp +ising) |
x VD 2. Viét cac $ phic sau ddi dang lrgng giac:
D> Buwoc 2.arg 2z = ¢ thda méncosy = —, sinp = L2
r’ r’ a)z = —4; b)zzlfi\/g; C)z:f\/5+i\/§
—7 < ¢ < va phi thupc vao v tri cia M. Nhdén xét
) " Néu z = r(cos¢ + isin @) thi:
VD 1. Xacdinh modul va argumentia cac 8 phic: 7 = r(cos ¢ — isin ) = rlcos(—p) + isin(—p)].
a)z =1, b)zzf\/g*i- = Néuz € R, z=x+i0thi|z]|=+2"+0" = |z
2.2. Cdng thirc Moivre 2.3. Cdng thic Euler
 Cho % phic 2 = cosp + ising. Taco:i" =i = (i*)'" =i (0<r < 3). Dod6:
Khid6: |z" = cosny + isinng (n € Z, n > 1). «i" =1néur =0, nghalani4;
» ToNg quét, cho&phic z = r(cos p + isin ). «i"=inéur=1,nghalan:4 durl;
Khi do: «i" =—1néur=2,nghalan:4 du2;
1) 2" = r"(cosnyp + isinng), n € Z. *i"=—inéur=3,nghalan:4 du3.
Khai trién Maclaurin hane” (¢ € R), taduoc:
2){L/;:wk:{L/;[cosip—i_kzﬂ-—i—isinw—i_mﬂ o e m s (Za ) \
" " P 5 AN T O
(neZ,nzz,kzo, n—l). L4 YRy 1 3
, = cosy + isin¢.
VD 3. Tinh a)(1 — i)™ b)¥s.

Ham phac & Phép bién dbi Laplace
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> Chwong 1. Sé phirc

> Chwong 1. Sé phirc
» Cong thirc Euler

2) V6imoi 2, =z, +1iy,, 2, = ¥, + iy,, ta @i
2 =2, | = (g, —a,) + (y, — )
la khaing cach gia z vaz,.
Khi d6 |z —a| =7 hay z=a+re” (¢ €[0; 27])

|e""’ = cosy +isin cp.l

» Dua vao cong tic Euler, § phic z ¢ |z |=1r v&
arg z = ¢ ¢0 thé duoc viét dudi dang mi:

l& phrong trinhduong tron tama, ban kinhr.
I3 7 a ié = = i 3 1
VD 4. Viét cac $ phic sau @i dang mi: TdDaC biet, |;| 1 hay z =e" Ia phrong trinh @a
ong trondon vi.
a)z=-3, b)z=-i; ¢)z=—3+i. uong o

» CONg thirc dn nhé
Nhédn xét

: _ ‘ Véi z = re*, z, =1e" =r(cosp +ising, ),
1) Néu z = re” thiz = re ™.

W, .. z.
z, = ne™ =r(cosp, +isingp,), ta co:

> Chwong 1. Sé phirc

e +ey)

> Chwong 1. Sé phirc
1) 2z, = nne

§3.PUONG VA MI EN
. TRONG MAT PHANG PHU
= nrlcos(p, +¢,) +isin(p, +¢,)]. ONG M4 G PHUC

- 3.1.Pwong trong mit phang phic
i) . .
Z)Z—1 = 716 o a) Phwong trinh tham so
P2 » Gia st z(t), y(t) 1a cac ham tirc, xacdinh va lén tic
= E[COS(% —@,) +isin(p, —¢,)]. trén(a; b] cuadudng thing thrc. Khidé phrong trinh:
7’2‘ z=2z(t)=xz(t) +iy(t),a <t <b
3)z" =r"e™, neZ.

, biéu dién tham $ mot dudong congl trong mp plic.
ptk2m

4)”z:wk:{L/;.e " (n22,k:0, n—1J.

b Cacdiém 2(a), 2(b) € L lan luot dugc goi la diém dau
......... vadiém cui caaduong congl.

VD 1. a)puong tron tdmO ban kinhr c6 phrong trinh
z =r(cost+isint) = rcost + i.rsint, t € [0; 27].

> Chwong 1. Sé phirc
b) Phan lcai dwong cong

AR \ ik N b Puong cong c6diém dau va diém cui trung nhat
b) boan thang i diem O vadiém (1+4) c6 phrong duoc goi 1A dgm‘rng congdong (khép kin). g
trinh laz =t +it, t €[0; 1]. T . o , .
o . . R » Duong congkhdng codiém tw cat dugc i la duong
VD 2. Xacdinhduong cong c6 piong trinh: cong Jordan. Busng cong Jordadong condugc goi
z:t—i—% (0 <t < +00). lachu tuyen.
Gigi. Tor 2 — ¢ +%, tasuyrar =t >0 vay = % » Duong congl duoc goi 1a tron réu cac ham& x(1) va

1 y(t) cddao ham liéndc va khac 0 trédoan [a; b], cc
Kht ¢, taduoc y = 2 (z>0). nghia 1a myi diém cia L déu co6 tép tuyén.
. N oz 1 . : .
Vay duong congda cho la nhdnh hyperby = — nam > Duong cong 40 bdi mét s6 hitu han cacduong cong
X

& goc phin tr thir nhét caa mit phing phic. tron duoc goi la duwong congtren tirng khac.

Ham phac & Phép bién dbi Laplace
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3.2. Mién trong mit phang phirc VD3.a)Tap D = {z eC:z-2-i|< 1} la 1 mén.
a)Lan can va mién .

’ . b) Tap D =42€C:|z—i| <1;uUizeC:1 <0
P Lan @n e > 0 cia z (= oo) la hinh tron ny tam &i z: ) Tap {Z 2= 1] } {Z m(z) }

khong 1a mén vi Wi a, b€ D, taco thé chi ra duoc

U.(z) = {Z < (C‘ ERET E}' duong congl cddiém dau laa, diém cwi la b, nhung

Lan d@n ¢ coadiém z = oo 1a] 2 > €. L khong aim trong D.
» Tap D C C duoc goi la mot mién trong mit phing b) Bién va cheu caa bién ) )
phirc réu thoa haidiéu kién sau: » Diem 2z, duoc @i la diém bién @a men D néu trong
1) Véi moi z, € D, tin tai lan cn U (z,) C D. lan cin bit ky cua z, déu co chira diém thuyc D va
2) V6i moi a, b € D, tn tai dudong congL C D ¢ diém khong théc D. ‘
didm dau 1Aa. diém i lab. b Tap hop cacdiém bién &a mien D dugc i la biér

cua D, ky higu 1a0D.

> Chuong 1. S8 phirc
p Néu D 1a mot mién thi D = D U 9D dugc goi la mién ..
dong (hay mén kin). 7;/ Db < ;\
\ N / \ )
» Quy udc chieu drong aia biéndD la chiu makhi te ¢ € - 72/‘
di doc theo bién &thay mién D nam \é phia tay trai. \ 4 :YLW /
c)Mién (jl(rn lién, mién da lién — oD Nhan xét
+ Xét mien D gioi han boi chu » Néu ta b sung vao niin 0D =~U~,U~,
tuyen . Mién nayduoc goi la da lién cacdoan thing /* e .
mién don lién,  chinh 1490, ’ L b thi mén g thanh _© p oy
» Néu D duoc gisi han boi hai chu tugn «,, v, khonc midn don lién. M3i doan b+ ’7\\/\,,,,,/%7 \‘
giao nhau, thi néh D dugc goi la mién nhi lién. Khi thing dugc tinh hai 4n %(J% h >
d6, 9D = ~, U~,. Tuong ty, ta co ti dinh nghia mén theo chéu ngroc nhau. N
tam lién, tclién,... ]
> Chuong 2. Ham bién ph e
g%- :Zm gt;r\tf::f:& b Néu mdi 2 € A ting Wi mot giad ti w = f(z) € C thi f
. It . SIA N . A X , 1 A
§3. Quan B gira ham gii tich va hamiidu hoa. duoc goi la hamdon trj, neu moi 2 € A tng Wi nhicu
§4. Cac ham&so cdp. giati w = f(z) € C thi f dugc goi lahamda trj.
§1. HAM BIEN PHUC 1
(Complex variable functioi VD 1. f(z) = — la hamdon tri c6 MXb D = C \ {0}.
A z
1.1. Ham bien phirc s -
a) binh ngia ) TrongD = C\ {0}, w = f(z) = Jz 1a ham hai fir
r Quy &C f cho tiong ing mbi 2 € A € C v&i Mot hay |1y 5 ong () = 2 — 31m 2. Tinh:
nhiéu gia ti w = f(z) € C dugc goi la mot ham bén , ,
Chie 2 F), f(=2i), £1-2i).
> Tap A dugc i la mieén xacdinh (MXD) caa f. VD 3. Cho f(z) = 3z + 7% Tinh f(—1+ 3i).
Tap B = {w|w = f(2), z € A} tap gia ti cua f.

Ham phac & Phép bién dbi Laplace
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» Chwong 2. Ham bién ph trc » Chwong 2. Ham bién ph trc

N o c*) Phép bén hinh thuc hign bai ham bién phirc
b) Phin thyc va phan do dita ham bien phirc Dé bicu dién hinh foc mot ham § thuc bién & thuc, te
» V&i mdi z € A, w = f(z) € C nén ta co thvict: V& do thi cia ham 6 d6. bé bidu dién hinh loc_ mot
- ham $ phic, ta khong th dung plrong phapdoé thi
[ = /() = ulz,y) + ivlz,y)] dwoc n}e[\). Ta thec hién gh} sau: 9 Plrong pnap

# Cho ham Win phrc w = f(2), 2 € A. Xét hai mit
phing phrc Ozy (mpz) va O'uv (mpw). Ung Wi mdi
diém z, € A, hamw = f(z) xacdinh diém w, = f(z,)

Cac hamu(z,y) = Rew VA v(z,y) = Imw lan hrot
duoc goi la phan thyc va phan ao caa hamf(z).

VD 4. Xacdinh prin thyc vaao ciaw = 2* + (1—14)z. trong mit phang w.

) Vé mit hinh tpc, ta n6i hamrw = f(z) xac dinh mot
VD 5. Xacdinh phin thec vaao cia f(z) = 2 — —. phép bén hinh tr mpz vao mpo.

z

biém w, duoc goi la anh diadiém z, vadiém z, duoc
goi 12 nghichanh diadiém w,.

» Chwong 2. Ham bién ph trc

» buong cong L : z(t) = z(t) + iy(t) cé anh qua phé
bién hinhw = f(2) = u(z,y) + iv(z,y) 1a Bp hop diém
trong mpw Vi toado:

u = u(z(t), y(t)); v = v(z(t), y(t))-

» Chwong 2. Ham bién ph trc

vt argw
arg z
w =2’
¢ - 2y
/ ‘ o ‘
Hinh cau 3)
w = 2*
T

(N

VD 6. Cho hamf(z) = 2*. Timanh aia: ‘ 2
1) biém z, = 3+ 2i; 2)Puong tron| z |= 2; 1
o o (73
3) Tiaargz:go,0<go<g; Hinh cau 4) /|/2
4) Midn A = {Z c (C| 0<Rez < 1}. VD 7. Tim nghchanh aiaduong tron:

(u—1) + (v +1)* = 2 qua phép Bn hinhw = 1

Z

Tir day Vé sau, ta chi xét trwong hep hamf(2) don tri
1.2. Tinh lién wc cia ham bién phirc

» Chwong 2. Ham bién ph trc
» C4c gbi han lim f(z) = a, lim f(z) = co dugc dinh

ngha trong t.
a) Giéi han ham bién phic e 1
» Pinh nghia T\IP!nhh‘ ly " B ) B )
» Cho ham Hin phic f(z) xacdinh trong 1an én cia z, cu ham pire f{z) = u(z,y) +(z,y), 2, =z, + iy,
(c6 thé trir diém z,). S5 phic a = oo duoc gi I3 givi vaa = a +if thi:

han aia f(z) khi z — z,, ky higu lim f(2) = a, Réu; llgl (2) = a & limu(z,y) = a, limv(z,y) = 3.

o T, T,
2=z,

f(z)—d| <e.

» Ham phirc f(z) dugc goi la c6 gidi han oo khi z — 2,

0
Y=Y, Y=Y

Ve>0,36>0:]z—2|<6= b) Ham s lién tuc

) binh nghia
ky hiéu lim f(z2) = oo, néu: b Cho hamf(z) xacdinh trong mén chra z,- Ham f(2)
VM >0,36>0: |z—z0|<6:>|f(z)|>M. duoc goi la lién tic tai diém 2, néul:rg;f(z):f(zo)

Ham phac & Phép bién dbi Laplace
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b Ham f(z) dugc goi 1a lién tuc trong mén B néu f(z)
lién tuc tai moi diém z € B.
Nhdén xét
P Néu f(2) = u(z,y) + iv(z,y) lién wc tai 2z, = z, + iy,
thi w(z,y) vau(z,y) lién tac tai (z,y,).
p CAc tinh cht va phép tinh gii han twong tr nhu han
thuc hai bén.
VD 8. a) liIlnv(ZQ +i) =144 +i=3i.
z—1+1
1 T .=y
= 2 2 ¢ 2 2
r+wy T +y " +y

b) Ham plic f(z) =+ —

lién tuc trénC \ {0}.

Saturday, October 23, 2010

§2. HAM Gl Al TiCH
2.1.Pao ham aia hambién phirc
a) binh nghia ‘
Cho hamw = f(z) xacdinh trong mén D chia diém
z=xz+iy. Choz mot 5 gia Az = Az +iAy. Goi
Aw = f(z + Az) — f(z) la $ gia trongung aia f(z).
Néu ti sb % din ti mot gisi han xac dinh khi
z
Az — 0 (theo mvi céach) tr)i gbi han d6 dugc i la
dao ham @aw = f(z) tai diém z. Ky hiéu f'(2).

Ta colf/(2) = lim &Y = jim LEHE22) = ()]

Az—0 Ay Az—0 Az

Chuay

= f(z) c6dao ham 4i diém z thi kha vi tai diém 2.

* f(2) cOdao ham 4i diém 2 thi lién tic tai diém 2.

= Dao ham @a ham bin phic ¢6 cac tinh cit va quy
tic tinh trong iy ham bén & thuc.

VD 1. Xét hamf(z) = 2*, ta co:
Af(2) = f(z + Az) — f(z) = 22.A2 + (Az)
= lim M

Az—0 AZ

= iim(?z +Az) =22 = f(z) = 2.

z2—0

VD 2. Xét hamf(z) = 7, ta c6:
Af(2)=fz+A2)—f(z)=z2+Az—7Z
:E:Aa:JriAy:AxfiAy.
» Néu Az — 0 theo tnc thec thi Ay = 0, Az = Az

_Af(z) = lim Ar

= lim =1.
Az—0 AZ Az—0 Aaj
» Néu Az — 0 theo tucao thi Az = 0, Az = iAy
= 1im &) gy ZAY
Az—0 AZ Az—0 ZAy

Vay ham f(z) = z khdng kh vi tai moi diém z € C.

b) Piéu kién kha vi Cauchy— Riemann (C — R)
Pinh Iy

e Néu hamf(z) = u(z,y) + i(z,y) kha vi tai 2z = 2 + iy
thi cac ham hai B thuc u(z,y) va u(z,y) c6 cacdao
ham riéng i (z,y) va thvadiéu kién C — R:

|u' =7 va v =—v.
€z Y Y

T

» Nguoc lai, néu cac ham hai Bin thuc u(z,y) vau(z,y)
cO cacdao ham riéng liéndc tai (z,y) vathoa didu
kiegn C — R thi hanmy(z) = w(z,y) + iv(z,y) Kha vi tai
z =z + iy va:

fl(z)=u! +iv).

» Chwong 2. Ham bién ph trc
Nhdn xét

DOI:Z—FZ,y:Z_'Z nén ta co:
2 24
f/:flxl+f/y/:lf/7lf/
z Tz y 97z 2 T 21 y

1 !/ - - !/ -/
= 5[(u1 +iv,) +i(u, +1v,)]
. 1, / o /
= 5[(u1 —v,)+i(u, +v,)).
Vay diéu kién C — R trong duong Wi
Of
0z

:gzo

Ham phac & Phép bién dbi Laplace
Pai hoc



Saturday, October 23, 2010

DH Co6ng nghiép Tp.HCM
dvntailieu.wordpress.com

» Chwong 2. Ham bién ph trc » Chwong 2. Ham bién ph trc
VD 3. Xét hamw = 2°, ta céu = z° — 3°, v = 2ay. ¢) Ham giai tich

ul =2z =10 . 2 i n Pinh nghia
Do {u’ — 9y :y_v/ nénw = 2" kha vi trénC. » Ham w = f(z) kha vi trong ndt 1an cgn cia z duoc
! ‘ goi la gidi tich (con gi la chinh hinh) 4i 2.
Piém »z ma i d6 hamw = f(z) khong gii tich dugc

VD 4. Xét hamf(z) = z.Rez, ta c6:
f2)=2" +izy = u=2", v=ay.
P "= 2r=2 z=0
bieukénC-Ry ; 7, & & .
u, = —v, 0=—y =

goi la diém bt thwong cia f(2).
» Ham w = f(z) kha vi tai moi diém z thudsc mién D thi
dugc goi la giai tich trong mén D.

Vay f(z) = z.Rez kha vitai z =0 va Cha y
£'(0) = /(0,0) + v/ (0,0) = 0. = Hamw = f(z) gii tich tai diém 2, thi kha vi tai 2,
VD 5. Xét tinh khi vi cia hamw — 3Re 2 — 7. nguoC lai ndi chung la khonglng.

» Chwong 2. Ham bién ph trc » Chwong 2. Ham bién ph trc

Ching hun, ham f(z) = 2.z kha vi tai z = 0 nhung §3. QUAN HE GITUA HAM GI Al TICH
khong ghi tich tai diém do.  VAHAM DIEU HOA
« Hamw — f(2) gidi tich trén mén mo D khivachi| |51 Hamdieuhos
khi Kha Vi trén D > Dinh nghia. .
i f(2) khavitrén D. Ham hai bén thuc u(z,y) duoc goi 1a hamdidu ho
VD 6. a)Hamw = z khoéng giai tich tai vz € C. trong mén D neu u(z,y) thoa phrong trinh Laplace:

b) Hamw = 2" kha vi tai vz € C nén gai tich trongC.

" '/
Auv=u" +u" =0.
T Y

= giaitich tai Vz € C\ {i}. VD 1. a) Hamu = 2% — ¢ |a hamdiéu hoa vi:
u;/ —i—u: =2-2=0.

¢) Hamw = —
2741

Haidiém » = 4 ladiém bt thuong dia hamuw. . o
b) Hamu = In(z* + »°) la hamdiéu hoa trong
toan niit phing trr goc toa do.

» Dinh ly 3.2.Pidu kién @& ham bién phirc giai tich
Neu hamf(z) = u(z,y) + iy(z,y) laham ghitichtrongl L Néy y(z,y) va v(z,y) 1 hai hamdiéu hoa lién p
mien D thi u(z,y) vay(z,y) la cac hamdieu hoa tron (ngha la thoa diéu kign Cauchy — Riemann) trong
mién D. thi hamf(z) = u(z,y) + iv(z,y) giai tich trongD.
VD 2. Hamw = e"(cos y + isin y) giai tich trongC. Nhdan xét
Ta co:u = e” cosy, v =e"siny # Cho troc mot hamdiéu hoa, ta c6 thtim duoc han
S = ¢ cosy, U = —e" cosy: dieu hoa lién bp i no (sai khac 1n%ngqs‘)). Vi vay,
ES Ty ’ khi cho tugc phan thec haic phan a0 cia mjt han
v: =¢e" siny, v; = —¢"siny giai tich, ta co th tim duoc ham gii tich do (sai kha
” " A '” "o 1 hang o).
=u, tu, =0v, +v,=0. VD 3. Tim ham gii tich f(2).
Vay u = e cosy, v = " siny la cac handiéu hoa. Cho bét phan thuc u = 2° — y* + 2z va f(0) = 0.
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§4. CAC HAM SO SO CAP 4.2.Ham mii va Logarit
4.1. Ham Hru ti a) Ham mi

e =e"" =¢"(cosy +isin y)l

-1
az" +az2" +..+a
T

Z)= .
@ ba" +bz" " 4+

b Tinh chét

» Néu z = z thie® = ¢”.

Céc trwong hgp riéng ciia ham hiru ti

= Ham tuyén tinh: f(z) = az +b, D = C. "l |=e|>0,VzeC.
= Ham ly thua: f(z)=2",ne€Z, D =C. .t — it
F Hamda thic: f(z) = a2" +az"" +...+a,D=C. » Hamw = ¢’ tuin hoan i chu ky 27i.
= Ham phan tugn tinh: f(z) = % +2 D= C\{i}_ = Hamw = e kha vi v6i moi z € C va(e’) =¢".
+ c
b) Ham logarit w =Lnz 4.Z. Cac ham trgng giac va hyperbol
P Dinh nghiia _ = Ham cosincos z = l(eiz +e ).
Véi z = r(cosp + isinp) = r.e”, ta co: 2
Inz =Inr +i(p + k2m), (0 < p < 27). = Ham sin:sinz = l‘(e“ —e ).
Chon k& = 0 va ky héu Lnz, taduoc: ! e L e
|an =lnr+ip, (0<p< 277),' = Ham cosin hyperbolicchz = = cos(iz).
» Tinh chit o _ ¢ e -
= Ham sin hyperbolicshz = =— .
= Ham Lnz 1a hamdon tri xacdinh trénC \ {0}. yp ? isin(iz)
* Ln(z,.2,) = Lnz, + Lnz,. « T4t ca cAc tinh cHit va cong thirc luong gidcda bict
. o . L1 ciingding Wi cac hamiong giac plic.
* Hamw = Lnz khd vi Vz € C\ {0} va(Lnz)" = > Céac ham hyperbol xatinh va lién tc trénC.

[ Chsong 3. Tich phan i am e |

81. Tich phé;ﬂ;réyn;‘:j ala h(gm; p[r.c. - —
§2.Pinh ly Cauchy. Trén ndi cung z,_ 7z, ta chon tay ydiém t, (k=1n)
83. Tiﬁ:h phén:,h dinh; Cong tkic Newton — Leibnitz
84. Cong thc tich phan Cauch'y. va lap tong Sn, _ Zf(tk)(zls _ Zk—l)'
§1. TICH PHAN PUONG CUA HAM PH UC =
1.1.pinh nghia , y  Néu khi [Az | =]z, —2,_ |0, ting S, din dén gi6i
 Cho dutng congdinh hréng c % han 1a T € C (khong phr thuc vao cach chia va oh
Jordan(C', tron trng khac, cé 2 N S A
phrong trinh: Ak\ . diém ¢), thi I dugc goi la tich phan ga f(z) doc thec
At) = o(t)+iy(t), tra — b : C huéng i z, dén 2 . Ky hiéu f F(2)dz
va ham plc f(z) xac dinh %o
lién we trénC. ChiaC thanh T A
n diém chia lién tp: Vay ff(z)dz mdx‘m“ﬁozf( )(Z 4 )
2(a) = z,, 2,,..., 2, = 2(b). ¢

Ham phac & Phép bién dbi Laplace
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—um&'mw_

O Rong 3. TIch PRAN A am pRGe |

» Néu duong cong caliém dau va ci 1an luot 12 A, B

*NéuC =C UC,vac, nc, =o thi:
AB
» Néu duong congC' codiém dau va cwi tring nhau thi ¢ “ “

ta ky higu ng(z)dz véi chiéu aia C' 1a chiu duong. . ff(z)dz - _ff(z)dz_
¢ AB BA
1.2.Tinh chét

) = Goi L lads dai ciaduong C va M = rnax| f(z)|, t
Tich phantuong ham plic doc theoC' cocac tinh cht #eC
nhu tich phantuong loai 2:

~

C

c6 cong tkc ude lugng tich phan:

. f[af(z) +bg(2)|dz = af f(z)dz + bf g(2)dz. ‘[ f(z)dz‘ < [|f(z)||dz| < ML.

—uu.u&mw_

1.3.Phwong phap tinh
a) Pwra @ tich phan xacdinh
Néu phrong trinh @a C : z(t) = z(t) + iy(t), t:a — b

[ ="""""Chwong 3. Tich phan h am phec |
b) Biéu dién tich phan theo ptin thuc vaao aiaf(2)

Thay f(&,) = u(§,) +iv(E,) valAz, = Az, +ilAy, vac
tong S , taduoc:

thi: | [ f(2)dz = [ f(a(0))2' (8t

VD 1. Tinh tich phan = f(Z)de, trongdo

5, = D065 = > olu(E) + wl€)](Ae, + iy

k=1

= Y lu(€)As, — o€)Ay ]+ i) [0l Az, + ul(g)Ay,)

Qua goi han, ta cé

C
C' ladoan thang i tir gbc toadd O dén diém 1+ 1.

- . A _ —\2 z 2 5
VD 2. Tinh tich phan = [(z) dz, trongdo’C la nra ff(z)dz :fuda:—vdy+ifvda:+udy.
dudi cuiaduong trondon vi noi tir z = —1 dén z = 1. < <

C

VD 3. Tinh tich phan = fzdz, trongdé 82.DINH LY CAUCHY
., T o 2.1.Pinh ly Cauchy cho mén don lién
C' ladoan thang moi tir diém z = 2 + 7 déndiém z = 0. . ,
a)binh ly .
Néu hamf(z) gidi tich trén mén don lién D valién tuc
VD 4. Tinh tich phan = f (14 i — 27)dz, trongd6 trén bienC = 9D thi:
. ¢ . ) § f(2)dz = 0.
C la cung parapoy = z" ndi z = 0 voi z =1+ 1. "
&z VD 1. Ham f(2) = —; z giai tichtrongD : | z | <1
VD 5. Tinh tich phan = f , trongdo z 44
c f va lién tc trén bien D nen ¢ wdz__
C laduong tron tama, ban kinhr. - L4 -
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