
. Residuce Integration MathodⅧ
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The complex integral form of the above real integral is
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the unit circle C.
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2. Integrals of the Form dxf(x)
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f(x) is continuous on ( ,- )

dxf(x)limdxf(x)limf(x)dx
R

0R

0

r-- r  



 


(1) dxf(x)
-



is convergent if both limits exist

(2) dxf(x)
-



is divergent if one or both of the limits not exist

(3) If we know (a priori) that dxf(x)
-



converges ,then

dxf(x)limf(x)dx
R

R-- Re 


 
  (1) symmetric limit

NOTE: symmetric limit in Eq(1) may exist even though dxf(x)
-



is

divergent.

EX dxx
-




Sol~

dxxlimdxxlimxdx
R

0R

0

r-- r  



 
 divergent

But, symmetric limit

0
2

(-R)
-

2
R

2
x

limxdxlim
22

R
R-

20

R- RR









 



(4) Cauchy principal value
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(5) Evaluation by Residue theory
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(b) Integrate f(z) over a closed contour C when C:  RCRR,-  enclose all
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f(z)  in upper-half plane zRe >0

(c) Apply Residuce Theorem
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The integral along RC approaches zero as R when the derominator of
f(z) is of a power at least 2 more than its numerator
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(3) Integrals of the form dxf(x)
-



xdxcos or dxf(x)

-



xdxsin
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Fourier Integral
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Residuce methods
(a) Replace X by Z

dzf(z)e zi

(b) Integrate zif(z)e  over a closed contour C:  RCRR,-  enclosing the
poles of f(z) in the upper plane
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(4) Indented contours
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have pales on the real axis
Supper f(x) has a simplex pole z=c on the real axis

Evaluation of 
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(a) Replace x by z
(b) Integrate )(zf or xiezf )( over a closed contour

C:    RCRrCrCR  ,, encloring the pole in upper-half plane
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(4) Evaluate Cauchy principal value
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As R , 0r ,we have
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