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ANSWER ALL QUESTIONS.

I. The Gamma function denoted by I'(p) corresponding to the parameter p is defined by
the improper integral [(p) = I:e"t”"'dt, (p>0).

(a) Using the result I'(p+1)= pI'(p), Compute each of the following:

.. 1413 ..
(1) —f‘—i—g— (i1) I'(-4.3)

i —1y
(b) When n is a positive integer and m > 1, prove that _[0 x"(In x)"dx = Frr%ll)ﬁr(nﬂ)
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(c) The Beta function denoted by SB(p,q) is defined by SB(p,q) = .[o xP(1-x)"" dx,

where p>0 and g >0 are parameters.
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Prove that J: (1 —F )"dt =




2. Let J (x)be the Bessel function of order p given by the expansion
" b ) (_ 1 )’" me

J,,(x)=x”z’)

i f’"”’.m!l“(p +m+ 1).

(a) Prove each of the following;:

(1) %{Jp (x)} =J,, (x)-—-ilJp (x) or xJ),(x)=xJ,, (x)-pJ,(x)

(i) ()= 2, (0)= ()

( Hint: You may use the following recurrence relations, if necessary without proof.)

o {x".]p (x)}z 20F (x)

L, (1)} == (3)

(b) Prove that %{J; (x)}=;—n[J,f_,(x)—J,f+l(x)]

(c) Evaluate J x*J, (x)dx.




