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. {13 puints) Suppose f: B — B & continnons and periodic with period of 2.

Forn & &, let f,(x] == f (*r + ';) for # © B Show than {f,] converges uni-
furroly on K to f,

2. (1% points] Find the voluree of she largest rectangular Lox Lhal can be inscribed

in the ellipsoidal region

A
it : e

{{E;y,zﬁl = R? -

wherc e >0, =0, ¢ > 0.

3. (18 poinds) Tind all function oz} coulivness for r = 0, and positive real oum-

hers A for which

oI
e’ =12 +j o i]dl.
i)

A, Huppose thal f{x) s s real, continuously differcntiable function on fe, b] with

fiay = fib) =0 and :
b
] FHnide = 10
Sliow shat

(a) fP2f{z)f (z}dz = -8 (7 poinis)
(h] fi{.‘rlfﬂ?:]ﬁﬂx . Jrqﬁ r*flzyde 2 2% (8 puinss)

115 ponts) Let 7@ B+ B be a coutinuous tunction satisfying flx 4 y) =

fred+4 flyv), Ye,.y € B Show that fiz]) = o f (1], ¥ e .
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G. {15 points} Supposc that 4, > O, ¥n > 1 and 302, u, converpes, Sel rp, =
Tahey Bk Jhow thal 370 & diverges.

—

7. Let §C M® be open aud Lol f 0 5 -+ B™ be diferentiable. Suppose that 5
contains Lke poinls o, b and the liac segmen. Joining them.

(a) Show that there exists a lincar transformation £ B* — R™ such that
Floy— flay = Lib— o). 1| B poiols] _

(k] Must thers be a point ¢ on the line segrnenmt joining o and & sach that
L= Bfe)? Junify your answer. {7 poinis)

8, {15 mointa) Lot 5% = {{z,y. 2] € 1 x? + 4 + 2 = 1}. Fvaluate the integeal
J,- {w? by + 2
T

where da ix the sucface ares elernond in 5%,




