
Special Functions
• Beta and Gamma functions

• Interrelation between beta and gamma functions

• Evaluation of multiple integrals using gamma and beta functions. 

• Dirichlet’s integral 

• Error functions complementary error functions



Improper integral



The first and second Eulerian Integrals which are also called "Beta and Gamma 

functions" respectively are defined as follows:

is read as “Beta ” and is read as “Gamma ”. Here the 

quantities and are positive numbers which may or may not be integers.

Beta and Gamma functions (improper integral)



Properties of Beta function

• The function is symmetrical with respect to 



•

Which is another form of .

• = 
(Home work)



Properties of Gamma function
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Special case:









Multiple Integrals using Beta and Gamma Function 

Example: The cylinder ଶ ଶ is cut by the plane and Find the 
volume of the region in the first octant.

Ans: In the first octant the equation of the cylinder is given by,
ଶ

The required volume is given by:
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Prob: Find the value of

Where is given by:

and 

Ans: We consider 

Now, 
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So, due to this substitution, the new region is:
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Hence,
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Exercise: Find the volume of the sphere in the first Octant.



The error function (useful in probability theory)

మ- Error function:

- Standard model or Gaussian cumulative distribution function
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- Complementary error function

    .122erf  xx

- in terms of the standard normal cumulative distribution function

•
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- Several useful facts
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