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Lecture 9 

Gamma Function 

Let (x) be a real number that is not zero or a negative integer. Then the gamma function 

that denoted by , is defined as:   

  

Note that the above integral is not defined for all values of . In fact we can only say that

 is defined everywhere except at (0) and for negative integers.  

 

 Properties of gamma function  

1-   

Proof:  

    

Use integration by parts to obtain   

 

 

 

 

 

Note: 

 



2- 𝜞(𝟏) = 1 

 

Proof:  

 

 

 

 

 

3- 𝜞(
𝟏

𝟐
) = √π 

 

 

 

 

 

 

 

 



4-  Γ(n) = (n − 1)! 

Proof: 

 

 

 

 

 

 

Ex1: Evaluate  Γ(8) 

Sol: 

 

 

 

Γ(8)=5040 

 

 



Ex2: Evaluate 
𝚪(𝟔)

𝟐 𝚪(𝟑)
  

Sol: 

 

 

 

Ex3: Evaluate  

 

 

 

 



Ex4: Using definition 𝚪(𝟓) 

Sol: 

 

 

 

Ex5: Evaluate    

Sol: 

By compression with the general Gamma equation   

 

Then we find that 

 

 

 

 

 

 

 

 

 



Ex6: 𝚪 
𝟑

𝟐
  

 

 

Ex7: 𝚪 
𝟓

𝟐
  

 

 

H.w: Evaluate: 

1- 𝚪 
𝟕

𝟐
  

2-  
𝚪(𝟖)

𝟒 𝚪(𝟓)
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