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e Note Frgures to the rlght |nd|cate fuII marks

) Answer the foIIowmg by selectlng correct chonce from the glven [10}
. options. .
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SARDAR PATEL UNIVERSITY
BSc (V Sem.) Examination
2013 - ’
Monday, 1gth November .
10.30-am - 1.30 pm
USO5CMTH03 Metrlc Spaces e
: _ Total Marks: 70

If sequence {S, )i isa sequence £%in then . _ v
(a) Zs =0 (b) Zs <o (c) Zs <o (d) none

The set of aII cluster pomts of aset(1,2)is ‘ .
@ ¢ GO M2 - (© (1,2) - (@ R ;
The convergent sequence in a metric space M can not converge

to : _
(@) . two limit pomts (b) ‘two distinct limit pomts

v (c) unlque limit point (d) none ofthese '

subset of Ry is always open , . .
(a) only some : (b) onlyone. = (c) no.  (d) every
In usual notation Q= _ B '

(@ R by ¢ . (© Q@ - () @
Any _ subset of metric space is always closed.
(a) f|n|te&|nf|n|te ~ (b) infinite . (c) finite (d) none
- metric space is complete. e .
(a) Rd» "~ (b) R? e & d non_e. of abov_e ‘
Metric space is compact. P o
(@ 1,31 ~ () 2,4 - (0 (0 5 -@d 66

image of compact metric space is compact. -

(a) Any (b). Bounded ~ (c) Continuous (d) None -

Continuous function on a compact metric space is

(@) unbounded. (b) bounded
(c) discontinuous (d) none
Answer the following in short (Attempt Any Ten) | . v[2'0]

Defme Open Ball.
For M= [0, 1]wrth usual metric, find open ball of radlus % about 4

Define Cauchy Sequence in a metric space.

| In metric space (M p) prove that M is open set.

Prove that any singleton set in Rd is open.

In usual notations prove that E cE.
State Heine Borel property.

- IfA=(5,7)and p is absolute vale metrlc then fmd diam. (A)
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"~ that d1 isa metrlc on M

Define: Connected Set

Show that the range of a- contrnuous funct|on on a compact metric

~ space is bounded.
Define: Uniform Continuous function.

If the real valued function f is continuous on [a b] then prove that f is
_ unlformly contlnuous : .

1 +d(x,y)

Prove that convergent sequence of points in a metrlc space (M p)

‘ ‘Cauchy Is the converse true? Justrfy

Q4

| (a) .
(o)

If E is a subset of a metrlc space M then prove that E is cIosed

in M. R
If F1 and F2 are closed subset of metrlc space M, then prove that

FiUF2 i |s closed in M _
OR

~ Show that every open subset G of R' can be written as G U In where
14, Iz, ... are finite or countable number of open rntervals which are

mutually disjoint.

~ Let(M,,p)and <M2,p2>be metric spaces. Let fiM, > M, then .
~ prove that f is continuous on My iff f1(G) |s open in M1 :

whenever Gis open in Ma.

State and prove Nested Interval theorem

If (M, p) is complete metric space and A is closed subset of M, then

prove that (M, p) is also complete.
OR

State and prove Picard's fixed point theorem.

 Show that the subset. A of R is connected iff
whenever aeA be B with a<b, then ce 4 for every c such that’

a<c<b

OR o ' o

Let (M d) be a metric space and let di(x, y) d(x’y ) then prove j [1.0]' :
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(b)

Q6

Let f be contmuous function from the compact metric space M, into- [05]

~ the metnc space Mz, then prove that the range f (M1) is also o

'compact .
Let (M,,p,) be a c‘o_mpact metric spaCe. If fis continuous functio_n [05]

form: My into a metric space '(Mz,p2>, then prove that f is uniformly .~

continuous. v
Let ( 1,,ol) be metric space and let A be a dense subset of M1 If [10]

fis a uniformly continuous function from »(Al, p1> |nto a complete |

S metric spaCe (Mz,p2) then prove that f can be extended toa

umformly contmuous function F from M1 |nto Ma.
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