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1. (@ Show that the series i% converges. (109% )
n=1 'l

sinx
X2

(b) Showthat [ 01( jdx is divergent. (109)
2. (@) Provethat f(x)=1/(x*+1) isuniformly continuouson thereal line R. (10% )

(b) Findal real o suchthat x*sin(l/x) isuniformly continuous on the open interval
(0,1). (10%)

3. Show that the sequence {a,}”, converges and find its limit, where a, =+/2 and

n=1

a,,=+2+4/a, for n>1. (15%)

4. Suppose {fn(x)} IS a sequence of continuous functions on [0, 2] and satisfies
fn(x)zilJrjoX f2(t)dt , xe[0,2], VneXN. Show that {fn(x)} converges
n-+
uniformly toOon [0, 2]. (159 )

5. (8 Let {x, | beabounded sequence of real numbers. Define a, =inf {x |k>n}.

Prove or disprove that the sequence {a, } converges. (7% )
(b) Suppose Ac R iscompact and nonempty. Show that inf Ae A. (8% )

6. Let A and B benonempty subsetsof R". Define d(A,B):inf{||x—y|||XG Aye B}.
(@ Suppose A={a} and B is closed. Prove that there exists beB such that
d(AB)=|a-b|. (7%)
(b) Suppose A iscompact and B isclosed. Provethat thereexist pe A, ge B such
that d(AB)=|p-qf. (8%)



