§f(z)dz = j f[z(t) - dt

z =x+y — % = % +1 % , f(z)=u(x,y)+iv(x,y)
§>f(z)dz = j(u + lV)(—X +1 d—yjdt
: d d

Example problem Calculate §5; dz

2
cZ +4z7 +1

Where C is the curve x’-x-6-y=0 from A=-3+6i
to B=-1-4i

1
W
v

Solution:

1
f(z) =——5—
2> +47% +1
The curve equation is: x°-x-6-y=0 or y=x’-x-6 .
Define x=t — y(t)=t>-t-6 and

7=xHy

& Yoy
dt dt
Borders: x=t point A—t=-3, point B—t=-1
1 1
f(Z) = 3 ) = . 5 . 2
Z°+4z2°+1  (x+iy) +4(x+iy)” +1
_ 1
[t+ic-t-6)f +4ft+ie? -t-6) +1
d—X-i-ig:l-{-i(zt—l)
dt dt
f(z)dz = [1+i(2t —1)|dt
§ I[t+1(12 t- 6)] +4{t+1(€ t- 6)]2+1
§f(z)dz =
C

-1

[1+i2t-1)]

_3[t+i(t2 -t-6)]5+4[t+i(t2 -t-6)]2 +1
We converted complex integral into line integral.

dt

Example CI2: Calculate §zz dz where Cis a straight
C

line from A=i to B=1+i

Solution Aly

A ............................................. B

v

The straight line from A=i to B=i+2 is a parallel line
to the x axis. y is constant(y=1). thus dy=0.

—x+iy—x+2i — dz=dx
x=1
§f(z)dz = j (x +1i)? dx=1 (x+i)’|  =0.66+4i
x=0 3 x=0

Note: I(x +a)? dx :§(x +a)’

Example CI3: Calculate §szz , where C is a

straight line from A=1-i t(c) B=1+3i
Solution iy
‘ B
> x
.

The straight line from A=1-1 to B=1+3i is a parallel
line to the y axis. x is constant(x=1). thus dx=0.
—X+iy—1+iy — dz=idy

§f(z)dz_ j(1+1y) 1dy—1—(1+1y)
C y=-1

y=3
=-8-5.33i
yx=—1

Note: '[(a +bx)? dx :%(a +bx)*

Example Cl4: Calculate it;zzdz, where Cis a
C
straight line y=2x from A=0 to B=1+2i

Solution iy
~B

A' X
y=2x=2t, dy=2dt

t=1 t=1
§f(z)dz = j (x +iy)? (dx +idy) = j (t+i2t)? (dt +12dt)
Cc

t=0 t=0

x=t —dx=dt

t=1 t=1
= j[(1+2i)t]2 (1+2i)dt = (1+2i)° jtz dt=—11-2i
t=0 t=0

Example CI5: Calculate §Z2dZ , where C is the unit circle

C
Solutio . _
z=r e'© =¢'© dz=dO©
0=2r ) )
X §zz dz = I(e‘g)zelgdﬁzo
C =0

1 .
Example CI6: §— dz =271, where Cis the unit circle
z



