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This question can be done in reverse order by use of properties of beta functions and
without any integration whatsoever.

iv. The beta function B(z1, z3) := fol t2171(1—t)=~1dt where R(z;) > 0 and R(z2) > 0.
% and also for non-

negative integers z, I'(x + 1) = z! whereupon B(n+ 1,n+1) = (2(:2;!

Then where T' is the gamma function we have B(zq, z3) =

The statement in the question is equivalent to proving B(n + 1,n + 1) <4~
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4=*+1) and then it is true for n = k + 1

So by the principle of mathematical induction, B(n+1,n+1) < 4~ for all non-negative
integers n and so (2"n!)? < (2n +1)!

iii. J,=B(n+1n+1)= (2(21)?)!

ii. We also have B(zy, 22) = 2 fog sin?1~! § cos?*271 0 df whereupon

I, = fog 220+l gin?" 1 f cos? 1 9 df = 2" B(n + 1,n + 1) = 2(;7;8:?;
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= 273%171_1 forn>1




