
Cauchy Integral Theorem  =
−∫

C

dz
zz 0

f(z) 2π i f(z0) 

 

Example IC61. Calculate ∫ −
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Solution: C1,  C3, C4  do not enclose z=1. Thus  
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For C2    z0=1,   f(z)=z2+3,     f(z0)= f(1)=12+3=4   
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A+B=1       -2A-B=6  ==> A=-7      B=8 

  
 Integration over C1 
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C1 encloses the point z=1.  
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Integration over C3 
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Notes on partial fraction 
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Example IC64. Calculate ∫ +
+

C

dz
z 3

8z  where  C  encloses 

the point z=-3.  
Solution 1: Use Cauchy integral formula directly 
  z0=-3,   f(z)=z+8,    f(z0)=-3+8=5 

∫ +
+

C

dz
z 3

8z =2πi (5)=10πi=31.4i  
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Z+8=Az+3A+B ==> A=1,   B=5 
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B=1-A,    -4i A + 4 i (1-A)=12 ==>-4iA -4iA=12-4i                  

A=
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=  0.5 + 1.5i ,       B=1-A=0.5 -1.5i 

Integration over C1 
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C1 encloses the point z=-4i.  
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Integration over C2 
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Integration over C3 
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C3 encloses the point  z=-4i. and z=4i. 
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