COPYRIGHT RESERVED FYU-ESUE(VI) —
Math (MJ.—12)

o 2025
(Session : 2022-26)
Time : 3 hours |
Full Marks : 75
Candidates are réquired to give their answers in
their own words as far as practicable. |
The figures in the margin indicate full marks.
-Answer from both the Groups as directed.
.'Grou'p ~A '\
(Compulsory)
1. Answerall questions: 0 1x5=5
(a) Definea metric'spéCe. |
(b) Define an open set in a metric spéce.
(c) Give an example of a set in metric spacé
which is both open.and.-closed.

'(d) Define neighbourhood of apoint.
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(e) Findthe derived set of the following subset

v (b) Prove that a subset F of a metric space is
of R:

closedifand onlyif F=F . 7
A=10,1[B=[0,1I 6. (a) Prove thatevery convergentsequence (x )

, ) ' of points of a metric space (E, d) is a Cauchy
2. Let (X, d) be a metric space and X, ¥, Z be any - sequence. 8
three points of X then prove that : S . (b) Let(X,d,)and (Y,d,) be metric spaces and
. _ : , f.a mapping of X into Y then prove that f is
des y) =ie)=d (77’ nl continuous at C € X iff for every sequence (xu)
3. Provethatint. (A)isanopenset. - B . iy Xx = C=1(x)—=>F(C) ¢
E ' 7. State and prove Cantor’s intersection theorem.

Group-B - - ’ : '

15
Answer any four questions of the following :

8. (a) Prove thatevery closed subset of a compact

4. (a) Let(E, ) be a metric space then prove that : metric space is compact. 8
(E. d) is a metric space where, d is defined : ] (b) Provg that co‘ntlnuous image of a compact
& . : ' metric space is compact. =,
: C ‘ . 9. (a) Let A be a connected subset of a metric
o= f(x, _ B . . .

d(xy)= xy) %,y of E. o | gt space X and let B be a subset of X such that
. 1+1(x,y) ' e - A c B c A then prove that B is also
' . 8

(b) Prove that an open sphere in a metric space connected. : .
(E d is'an-open set 7 ‘ * (b) Prove that the union of two connected sets,
T 2 - : 4 : " having non-empty intersection is connected.
5. (a) LetFbe anysubsetofametricspace E then - f

prove that the derived set F’ is a closed set. o h
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