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(12%) If g is continuous and nonnegative on 10, 1] with g{0) = 0 = g(1),
show that there exists o, b ¢ [0, 1] such that g{a) = g(b) and b--q = 1/2.

- (12%) If for each no K@) < M,z € E ¢ R, and if f, converges

uniformly on £ to f. Show that there is M > 0 such that fulz)) < M
forall nand z € E.

(12%) Let f(z,y) = 220 if (2,y) # (0,0) and J{0,0) =0, is f differen-
tiable at {0,0)? Give Your reason.

(12%) Find the extrema of Flay 2) =294 5 + 24 on the circle defined

by
$2+y2+z2:1,andx+y+z=1.

- (15%) Consider the space Cloi)={f: 01 =R | f is continuous}

and for £, g € C(j0, 1]), define

1
a(f,g) = /G [f(z) - g(z)|dz.

(a) (5%) Show that d is a metric on C([0, 1]).
(b) (5%) Is the metric space (C([0,1]),d) complete? Explain!

(¢) (5%) Is the set {f eC(o,1]): flz) >0, for all ¢ [0,1]} open in
the space (C([0,1]),d)? Explain!

. {15%) Let
F(z) :/ " et 7 € R,
1
(a) (7%) Show that F(z) exists for z € R,
(b) (8%) Show that F is differentiable for 7 € R and find F'(z).
- {(10%) Is there a continuous function from [0, 1] onto (0,1)7 Prove your
assertion.
(12%) Let § = {(z,, 2) 2ttt =1 > 0} denote the unit

half-sphere in R3. Evaluate the surface integral over S:

/ (2 +y+2)dS,
5

where dS is the area element on §.




