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Bessel Functions of the First Kind and the real Gamma Function
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The Hansen-Bessel Formula is:

[ee)

Ja(x) = %j cos(nt — x sin(t))dr

0

The Bessel function infinite series is:

(_1)m (x)2m+a

Ja(x) = 0m! 'm+a+1) 2

m=

The Gamma function is defined as follows:

I'(2) =ftz‘1e‘tdt
0
If zis a positive integer, n, then:
'(n)=(mMm-1)!
(0e]
r@) = f eTtdt=—e""|y =-0-(-D=1=01-1)!
0
F(2)=fte‘tdt=—te-t|°g—e-t|%°=0—0+1= 1=2-1)!
0
re) = f t?e~tdt = —t?e™" |%o + 2te‘t|og = —2e—t|%o =0-(-2)=21=(3-1)
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https://en.wikipedia.org/wiki/Bessel_function
https://en.wikipedia.org/wiki/Gamma_function
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| leave it to the reader to prove the integer gamma function’s formula by mathematical

induction.
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Figure 2 Gamma Function
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Figure 3 Bessel Functions of the First Kind and Order 0
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Figure 4 Bessel Function of First Kind and Order 1
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Figure 5 Bessel Function of the First Kind and Order 2
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