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1.

(@) Let h be areal-valued function. Let h and its derivative h' be defined on the interval (a, b)
and with values in R. Let |h'(x) | <M forall ae(a,b),where M isa positive real number.
Show that h is uniformly continuouson (a, b). (10 4 )

(b) Let q(x) :E, x € (0, 1). Show that q is not uniformly continuouson (0,1). (10 & )
X

Suppose that a,, b, >0,V neN.

a b o 0
(a) Show that if —= < b“*l ,VneX and > b, converges then > a, converges. (10 4 )
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(b) Show thatif p>1, ;l <1- npl’ VneX, then > a converges. (104 )
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(a) Let {a, } be a sequence of real numbers. Show that lim|a,|=0 if and only if lima, =0.

n—ow nN—o
(84)
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(b) Let f, be defined on R by fn(x):ln X

n*x*’

n=1 2,3, A. Show that {f } converges on
R, (7Tx)

Let D:{(x, t)| as<x<bhc<t<d } be a rectangle in RxR. Let g:D — R be a function. Let

g and its partial derivative g, be continuous on D . Show that

% :g(x,t)dx:j: g, (x,t)dx, c<t<d. (154 )

(a) Find a counter example for the statement: If A, B are closed subsets of R",sois A+B,
where A+B:{a+b| acA, beB}. (5 4)

(b) Suppose that A is a closed subset of R" and B isacompact subset of R". Show that
A+B isclosed. (10 %)

Determine whether each of the following sequences of functions converges uniformly on ‘R and
justify your answer.
1 if xe(—n,n)

(@ f Ro>NR, f(X)= , ¥VneN. (5%)
0 otherwise

: 2
0 g R>R, g.(X)=1 'fxe(o’l/”_ ), vneN. (54)
0 otherwise

x/n? if xe[0,n]
(C) hnZSR—)fR, hn(X): 1/n ifXE(n,OO)’ VneN. (5/13\)
0 if xe(—x,0)



