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BETA AND GAMMA FUNCTIONS

Introduction to topic:

Weightage for university exam: O6Marks
No. of lectures required to teach: 02hrs

Definition of Gamma function :

The gamma function is denoted and defined by the integral
[m = [e”x™dx (m>0)
0

Properties of Gamma function :

@ [(m+D) =m[m

(2 |(m+1) =m! when misapositive integer.

3 |(m+ a) = (m+a-)(m+a-2)......... a|_a ,when nisapositiveinteger.
(4) F =2 Ie‘xzxz’“dx (m>0)
0
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O [ex™dx (m>0)
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(7) :Ie‘xz dx= 8\

Definition of Beta function :
The beta function is denoted and defined by the integral
B(m,n) = 1Ix’“‘l(l— x)"'dx, (m>0,n> 0)
B(m,n).isaso den(?ted by g(m,n).
Properties of Beta function :
D B(m,n)= B(n,m)

%
(20 B(mn)=2 js'an-le cos>™* 9do
0

(3) B (m, n) = JW dx
_ 1 Xm—l + Xn—l
(4) B(m, n) = JW X
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Relation between Beta and Gamma functions;

> Relation between Beta and Gamma functionsis
[mn
B(m,n)=
|m+ n

Using aboverelation we can derive following results
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> Euler’sformula:  |n.|1<n=—
snnz
> L egendre’sformula (or Duplication for mula):
— A= @)
|n. n+§ :_22n—1
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