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1. (14%)

@ If F isaclosedsetin R andif d(x,F)= inf{ Ix=z|:ze F}:O. Showx e F.
(b) If f is continuous and has period 27 , show that it can be approximated by a trigonometric

polynomials.

2. (14%)
(@) If f(x)=x> forxeR.Provethat f isnotuniformly continuouson R.
(b) Let (f,) be asequence of real valued functions defined on [0,1] and assumed that

f, — f uniformly on [0,1 ]. Prove or disprove Iimj:_% f,(x)dx = I 01 f(x)dx.

3. (14%)
(@) Let f be the functionon R to R defined by
X X rational
{1—x X irrational

. . 1 . .
Show that f is continuous atx = > and discontinuous everywhere.

(b)If K < D(F) =domain of function f,and f iscontinuousonK, show that f(K) is

compact.
4. (14%)
@ f(x) = 1 ! > show that f is uniformly continuouson R.
+ X

N

(b) Show that j e dx:T

5. (14%)
Let f:R” — R isafunctionand if there exists 0 < a <1 such that
| f(X)-f(y)|IKal||x—y]| forall x,yeR".Showthat f hasa unique fixed point.
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6. (10%)

(@) Let f be continuous and suchthat f(x)>0 forall xe[a,b].If g isstrictly increasing on
[a,b] and J.:f (x)g(x)dx =0. Show that f(x)=0 forallx e[a,b].
(b) If f:[a,b]x[c,d]— R isa continuous functionand g is Riemann integrable on [a,b] and

F:[a,b] > R isdefinedby f(t)= J':f (x,t)g(x)dx . Show that F is continuous on [c,d].

7. (10%)
let f:R>— R be defined by
X X2 _y2
= iy 0200
0 (x,y) =(0,0)

2 2
Show that i,i are continuous at (0,0), and show that 0" 1(0.0) # 0" 1(0.0) )
ax ay ayax axay

8. (10%)

If f iscontinuouson Dc R’ to R® foreach n andif {f }convergesto f uniformly on

n

D. Show that f iscontinuouson D.




