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• Find the values of

1.                    2.

Sol: 1)
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Beta Function

Definition 

The definite integral                                           is called beta function

and   is   denoted      by 

i.e., 

where m>0, n>0  
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Gamma Function

Definition 

The definite integral                          is called Gamma  function

and   is   denoted     by 

i.e., 

where  n>0  
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Note:( Read the proofs)

1.

2.

3.

4.

5.

6.
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7.                                     If n is a non negative integer

8.

9. Relation between Beta and Gamma functions:

10. 
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Evaluate

Sol: Given,

Put

Limits: If x=0 then t=0,

x=1 then t=1


−

1

0
5)1(

dx
x

x


−−=

−

1

0

2/15

1

0
5

)1(
)1(

dxxxdx
x

x

dttdxtxxt 5/45/15

5

1 −===


−−=

−

1

0

2/15

1

0
5

)1(
)1(

dxxxdx
x

x



Dr. B. Krishnaveni

ADITYA ENGINEERING COLLEGE(A)

5/27/2021 PDVC


−−=

−

1

0

2/15

1

0
5

)1(
)1(

dxxxdx
x

x


−−−=

1

0

5/42/15/1

5

1
)1( dtttt


−− −=

1

0

2/15/3 )1(
5

1
dttt


−−

−=

1

0

1
2

1
1

5

2

)1(
5

1
dttt



Dr. B. Krishnaveni

ADITYA ENGINEERING COLLEGE(A)

5/27/2021 Beta and gamma functions

)
2

1
,

5

2
(

5

1
B=

)
2

1

5

2
(

)2/1()5/2(

5

1

+


=

)10/9(

)5/2(

5

1




==





3.

Sol: Given,

Put

Limits: If x=0 then t=0,

x=3 then t=1
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Hence,

Aditya Engineering College(A)


−−−=

1

0

2/12/1

2

3
)1(

3

1
dttt


−−=

−

3

0

2/12

3

0
2

)9/1(
3

1

)9(
dxx

x

dx


−− −=

1

0

2/12/1 )1(
2

1
dttt


−−

−=

1

0

1
2

1
1

2

1

)1(
2

1
dttt

Beta and gamma functionsDr. B. Krishnaveni5/27/2021



Aditya Engineering College(A)

)
2

1
,

2

1
(

2

1
B=




2

1

)1(2

1
=


=

)
2

1

2

1
(

)2/1()2/1(

2

1

+


=

5/27/2021 Dr. B. Krishnaveni Beta and gamma functions



4.

Sol: Given,

We have,

Put

Limits: If x=0 then t=0,

x=     then t=
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Hence,   

here
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1) Evaluate ׬
0

∞
𝑥6𝑒−2𝑥𝑑𝑥

Sol: Given that ׬
0

∞
𝑥6𝑒−2𝑥𝑑𝑥

Put 2𝑥 = 𝑦

𝑑𝑥 =
𝑑𝑦

2

Limits: 

When x=0  then  y=0

x= ∞ then  y= ∞
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2) Evaluate ׬
0

∞
𝑥4𝑒−𝑥

2
𝑑𝑥

Sol: Given that ׬
0

∞
𝑥4𝑒−𝑥

2
𝑑𝑥

Put 𝑥2 = 𝑦

2x𝑑𝑥 = 𝑑𝑦

𝑑𝑥 =
𝑑𝑦

2𝑥
=

𝑑𝑦

2 𝑦

Limits: 

When x=0  then  y=0

x= ∞ then  y= ∞
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.3) Evaluate ׬
0

∞
𝑥33−𝑥𝑑𝑥

Sol: Given that  ׬
0

∞
𝑥3 3−𝑥𝑑𝑥

Put 3−𝑥 = 𝑒−𝑦

−𝑥 𝑙𝑜𝑔3 = −𝑦

𝑑𝑥 =
𝑑𝑦

log 3

Limits: 
When x=0  then  y=0

x= ∞ then  y= ∞
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4) Evaluate ׬
0

1
𝑥3(𝑙𝑜𝑔

1

𝑥
)2𝑑𝑥

Sol: Given that ׬
0

1
𝑥3(𝑙𝑜𝑔

1

𝑥
)2𝑑𝑥

Put log
1

𝑥
= 𝑦

𝑥 = 𝑒−𝑦

d𝑥 = −𝑒−𝑦 𝑑𝑦

Limits: 

When x=0  then  y=∞

x= 1 then  y= 0
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Put 4𝑦 = 𝑡

𝑑𝑌 =
𝑑𝑡

4

Limits: 
When Y=0  then  t=0

y= ∞ then  t= ∞
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5) Evaluate ׬
0

∞
𝑎−𝑏𝑥

2
𝑑𝑥

Sol: Given that ׬
0

∞
𝑎−𝑏𝑥

2
𝑑𝑥

Put 𝑎−𝑏𝑥
2
= 𝑒−𝑦

−𝑏𝑥2 log 𝑎 = −𝑦

𝑥2=
1

𝑏 𝑙𝑜𝑔𝑎
y

d𝑥 =
1

𝑏 log 𝑎

1

2 𝑦
𝑑𝑦

Limits: 

When x=0  then  y=0 and x= ∞ then  y=∞
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=
1

2 𝑏 log 𝑎
׬
0

∞
𝑒−𝑦𝑦−1/2𝑑𝑦 Here n-1=-1/2

n=-1/2+1=1/2

=
1

2 𝑏 log 𝑎

(1/2)
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Evaluate the following in terms of Beta and Gamma functions

1. Evaluate ׬
0

∞
𝑥2𝑒−6𝑥𝑑𝑥

2. Evaluate ׬
0

1
𝑥3(𝑙𝑜𝑔𝑥)2𝑑𝑥
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