HIRD EXAMINATION IN SCIENCE 2005/2006
| August/September’ 2007

FIRST SEMESTER
MT 304 - GENERAL TOPOLOGY
Proper & Repeat

Time:T'wo hours

the following terms;
1. Topology on a set;
Closure of a set. [20 marks;

X be a mon-empty infinite set and let 7 be the family consisting of ¢ and
A5 3
s of X whose complements are finite. Prove that 7 is a topology on

[30 marks]
be a topological space and let A, B, ¢ C X. Define Fr(M) = M\M*
subset M of X, Prove that

If B is closed then Fr(B) C B.

et B is both open and closed if and only if Fr(B) =¢.

Fr(A)'J A. i ' ¥ 135 marks]
union of two topologies Ion a set X again a topology? Justify your an-

[15 marks]



Q2. (a) Define the following in & topological space(X, 7):
i. Base:
i, Disconriected set. [2

(b) Let B be g class of sybsets of g non-empty set X. Prove that B is o I

some topology 7 on X if and only if it satisfes the following Properties

X=|JB, Ben

=¥
ii. For any B., Bs € B, B, ﬂ bg = UB"! that is,
ic/
Bﬂ‘r ] Bg is the union of members of B 1351

(¢) Prove that g topological space (X, 7) is disconmected if and only if there

Hon emphy proper subset of X, which is both apen and closed. [20

{d) Let (X, 7x) and ( Y, 7v) be two topological spaces and let f X = 14
continuous function. Prove that if 4 = X is connected, then the image of
connected . [255 mg

Q3. (a) Define the following in a topological space (X, T
i. Compact, set;
il Sequentially compact set, (20 n

(b) Let (X, 7) be a topological space and Jet (Y. 7y) be its subspace. Prove

s compact in (Y, 7v) if and only if A g compact in (X, 7). [2
(c) Prove that continuous image of a compact set is compact,. [15 ni

(d) Let 4, B be two compact sets in a topological space ¢ (X, 7). Show thai Al

compact. : (20 my

(e) Is A = (0,1) on the real line R with usual topology compact? Justify youf
swer. [20 m

Q4. (a) Define the Frechet space and the Hausdorft space. (15 mj

(b) Let (x, 71) and (Y, 72) be two topologica; Spaces and let f : X - V. Show
/ is continuons on A C X if and only if f4) J{A). [30 1mg

(c) Prove that eve ty Hausdorff space is Fy echet ‘space. Is the converse truel

Justify your answer. [25 mf






