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Solution 
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Bessel Function of the First Kind 

Zero Order 
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Order n 

n = 0, 1, 2, … 













0k

nk2k

n
)n1k(!k

)2/x()1(
)x(J  

 

  )x(J1
)n1k(!k

)2/x()1(
)x(J n

n

0k

nk2k

n 



 







  

 

 

Modified Bessel Function of the First Kind 

Zero Order 
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Higher Order Modified Bessel Function 
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Bessel Function of the Second Kind (Neumann Functions) 

Zero Order 
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First Order 
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Modified Bessel Functions of the Second Kind 

Zero Order 
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Half-Odd Integers 
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Recurrence Relations 
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APPENDIX A 

Bessel Function of the First Kind of Order n 
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Second Derivative 
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Third Derivative 
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Fourth Derivative 
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APPENDIX B 

Modified Bessel Function of the First Kind of Order n 

 

First Derivative 

 

    
 )x(I)x(I

2

1

)x(I
x

n
)x(I

)x(I
x

n
)x(I)x(I

dx

d

1n1n

n1n

n1nn













 

 

Second Derivative 

 

   

 )x(I)x(I2)x(I
4

1

)x(I)x(I
2

1
)x(I)x(I

2

1

2

1

)x(I
dx

d
)x(I

dx

d

2

1

)x(I)x(I
dx

d

2

1
)x(I

dx

d

2nn2n

2n0n2n

1n1n

1n1nn2

2

































 

 

 

  



 

9 
 

Third Derivative 
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Fourth Derivative 
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APPENDIX C 

Bessel Function of the First Kind of Order Zero, Derivatives 
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Third Derivative 
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APPENDIX D 

Modified Bessel Function of the First Kind of Order Zero, Derivatives 

 

First Derivative 
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Third Derivative 
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