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Culculation of integrals by help of Residue
Asstt. Prof: Karima Muhibbi

Abstract

The coefficient @ , of 1 in the Laurent series given is called the Residue of

(z—-12,)

the function f at the isolated singularity Z,. We shall use the notation
a, = Res( f(2), zo)

If the principle part of the Laurent series valid for 0 < |Z - ZO| < R contain a finite

number of terms with @_, the last nonzero coefficient, then Z;is a pole of order Nn. If
the principle part of the series contains an infinite number of terms with nozero
coefficients, then Zis an essential singularity.

Theoreml: If T hasasimple poleat, Z =Z, then

Res(f(z).,z,)=lim(z—-2z,)f(z)

77,

Theorem 2: If T has a pole of order N at, Z=Z, then

Res(1(2).2) = (i gy lim s (2 2)" 1(2)

Theorem 3: Let D be a simply connected domain and C a simple closed contour lying
entirely within D .If afunction f isanalytic onand within C , except at a finite number

of z,z,,L ,z withinC, then

N (z)dz = 27zikzn_l:Res( f(2).z,)

Keywords: Taylor series; Laurent series; singularity point; Pole and Residue
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