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(10%) Find

lim [ (1- E)”dm

(10%) Let f : R — {0} = R be defined by
1
flz)=—

Is f a continuous function? Prove your claim.

(15%) Consider Q as a topological subspacc of R where R is given the Euclidean topology. Let
f : Q = R be a continuous function and A C Q be a compact subset. Must f(A) bc compact in
R? Prove or give a counterexample.

(153%) Construct a sequence' of Riemann integrable functions f, : [0,1] — R which converges
pointwise to a function f : [0,1] — R but

lim fn :v)da: ;é/ f(z)dz

n—+og0
(15%) Let f : R? — R? be defined by

1 2 2. .
fay) = | SRS cos(@® +y? = 1)), 2ty
(1,1), ifr?+y*=1

Is f differcntiable at (1,0)? Prove your claim.

. Let

E= {Z akx2k+1|n e NU{0}}
k=0
be the set of polynomials of odd degree in each term defined on [1,2].

(a) (10%) Show that E is not closed in %¥°([1,2]) where ¥°([1,2]) is the space of contmuous
functions from [1,2] to R with the sup norm.

(b) (10%) Is E dense in ¥°([1,2])? Prove your claim.
(15%) Given a continuous function A : [0,1] x [0,1] — R such that

1
sup { | |h(z,y)ldy} <1
z€l0,1] Jo

Supposc that g : [0,1] = R is a continuous function. Show that there is a unique continuous
function f : [0,1] — R such that

@) [ hles) )iy = o(@



