Cauchy's theorem:

If f(2) is analytic function and f'(z) is continuous at each point within and on a closed curve C
then
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Evaluate —_Cﬁ dz ifCisthecircle|z| =1
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Let f(z) = Ze_—z and it is analytic inside and on the given
circle |z| = 1. For the circle |z| = 1 we have z=2
outside the circle.
Hence by Cauchy’s theorem
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Cauchy's integral formula:

If f(z) is analytic function within and on a simple closed curve C in the domain R and z=a is any
point within C then
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Evaluate 956 Ze_m_ dz if Cisthecircle |z— 1| = 4

Let f(z) = e3% and it is analytic inside and on the
given circle |z — 1| = 4. Again z = mi is a point
inside the given circle. Then by Cauchy's integral ‘
formula, we have
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= 2mi e3™

= 2mi (cos 3w + isin3m)

= 2mi (=1 +0)
= —2mi —
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Evaluate —— ¢, if t > 0 and C is the circle |z| = 3
Let f(z) = e?* and it is analytic inside and on the given

circle |z] = 3.
Now
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Since both z=-i and z=i inside the given circle. Then by
Cauchys integral formula, we have

45 f (Z) f(2) (Z)
21 c

¢C z +1 z— l c Z+l
= z—iZﬂlf(l) _z_isz( i)

= wf(@) —m f(-D)

= et — el

— 7T(eit _ e—it)

= n.Zisint

dz = 2misint

= SﬁC 2+1

dz = sint

-1 o)
2mi 7C zz+1

Self exercise:
o Evaluategﬁ d—zsdz if C is the circle |z]| = 2

X Evaluate—gﬁ i dz ift>0andCisthecircle|z—1| =2

¢ (z-1(z-2)
» Evaluate ¢ mdz if C is the circle |z| = 2



