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Fundamental Theorem

Real Domain
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Contour Integration Evaluation f(z) = 1/z

(1) Indefinite Integration of Analytic Functions
z, = z, - [ f(z)dz = F(z)- F(z) =0

But f(z)= not analyticat z=0 ™ cannot apply this method

(2) Integration by the Use of the Path

C:theunitcircle ® z(¢)=cost+ isint=¢e'’ (0<t<2m)
z'(t)=—sint+ icost=ie"
2n

2n .
[ f(z)dz = f“‘j: dt = [idt = 2ni
0o €

C 0
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Polar Coordinates

z=re" ) dz = e"(dr+irdo)

2z b
| flz)dz = [ f(re®)e" ar , ;4o

ar t Tqr) 4t

f(re®) e’ = f,(r,0) = u,(r,0)+iv(r,o)
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Complex Function f(z) = 1/z

()] along the unit circle arg (f) along the unit circle
arg(e')
arg (f)
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Contour Integration of f(z)=1/z

3(f) = —sin(6) R(f) = cos(0)
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Contour Integration f(z) = z%, z', 2°, z*, z*, Z°

27 2n -
[ f(z)dz = [ e™ie" dt = [ie'™"" dt dz =|ie"|dt
C 0 0
27 ' ' 2n 1 27 1
m=2 [ 7Zdz-= femje’t dt = [ié®'dt = |z e =(e"-€") =0 3
c 0 3, 73
— _ it _ i2t 1 12t o l 4n  0) _
m=1 fzdz—fele dt = f16 dt = = = (e""-€") = 0 2
C 2° 0 2
27 27
m=0 [1dz= [ie"dt= [ie"dt= e = (e*"-€e°) = 0 1
C 0 0
1 27 ’ ' 2n
=1 [Zdz= [e"ietdt= [idt=[iy" = i(2n-0) =|2xi 0
c Z 0 0
1 2xn ‘ ‘ 2n ‘ 19
m=2 [ = dz= [e™ie"dt= [ie'tdt=|-€", = —(e?-€°) =0 -1
C ZZ 0 0
1 2n ' . 27 . 1 . 27 1
m=-3 [ = dz= [e"ie"dt = [ie”dt = [—— e —=(e"-€") =0 -2
C 23 0 0 2 0 2
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Contour Integration & Maclaurin Series

flz) = ayZ+a,z' +a,zZ +as;z’ + -
[ flz)dz = [ a,2° dz+ [ a,7" dz+ [ a,7 dz+-- [ flz)dz = 0
C C C C C

O~

% i/au,%?iz+f%dz+f/ayf{l;+/ flz)
f

N

X
I
N

dz = a,2ni

O~
O~

2
%d !: dz+f a, dz+f ke a?z-/v f(?zdz = a,2mi

Continuous Discrete
along C a

QO
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Differentiation & MacLauren Series

flz) = ayZ+a,z' +a,zZ +as;z’ + -

f :

flz) = ayZ +a,z +a,zZ + a2z +-- f(0) = a, f%dz = a,2mni
C

0 ) f(z) ,

f(z) = a2’ +a,2z +a;32 +-- £'(0) = a, f7dz = a,-2ni
C

0 1 11 f(Z) g

f'(z) = a,22° +a,3-22z' +a,4-32--- f'(0) = a,2 f?dz = a,2mni
C

n’ Zn+1 n
nay . 1! ¢ flz) _ w1 ¢ fl2)
£7(0) = P {: e dz a, = n!ﬁ (0) = 27”,{ P dz
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Maclaurin Series

A power series in powers of Z non-negative powers

n=0

The Maclaurin series of a function £(z) non-negative powers
flz) = % az a, = — £7(0)
Z_ n=0 aﬂ " n!
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