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In this question, the following theorem may be used without proof.

Let wy, wa, ... be a sequence of real numbers. If the sequence is

. hounded above, so w, < b for all n, where b is some fixed number
=

. and increasing, so uy, = g4 for all n

then there is a number L < b such that u, — L asn — =,

For positive real munbers @ and y, define alz, y) = %(:I.‘ +y) and glz, y) = /7.
Let xg and gy be two positive real mumbers with yg < g and define, for n = 0

Inyl = &{-'J'—'n.yn) B

Iny1 = g{-‘f—'n.yn:l B

. Ly 2 . ; .
(i) By considering {1.-".1';.; — ‘a’y":l . show that .11 < @1, for n 2 00 Show further that,
forn =10

. Lptl = En

* U < Watl-

Deduce that there is a value M such that 4, — M as n — =,

Show that 0 < xq01 — e < é(::;ﬂ — yn) and hence that @, — g, — 0 as n — oo,

Explain why =, also tends to M as n — oo,

(ii) Let
1(p,q) = : de,
o @) @)

where p and g are positive real numbers with ¢ < p.

Show, using the substitution = % (u: - E) in the integral
A€

o0

1

i,
ey o+ +2) (pa + 12)

that
Ip.q) = alp.q). g(p.q)).

Hence evaluate I{zg.yy) in terms of M.
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