OLLSCOIL 1‘}A hEIREANN, GAILLIMH
THE NATIONAL UNIVERSITY OF IRELAND, GALWAY

SUMMER EXAMINATIONS 1999

B.Sc. (PartI) and B.A. DEGREE EXAMINATION

MATHEMATICS
[MA342 - TOPOLOGY]

HONOURS

Professor J. Wiegold
Dr. D. O’Regan

Time allowed: Two hours
Answer three questions

Let X be a topological space.
(a) Let Y be a subspace of X, 4asubsetof Yand 4 = BNY with
Bclosedin X. Show 4 isclosedin Y.

(b) Let C and D be subsets of X. Show
| CnD cCnD.

() Let X be a Hausdorff space, £ asubset of X and x € X a limit point

of E. Show every neighborhood of x contains infinitely many points
of E.

(d)  Let X be a Hausdorff space. Show
F=(XxX)\{(x,x):xe X}
isopenin Xx.X.
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Let X and Y be topological spaces. Show the following are
equivalent:
1) f: X =Y is continuous;

(i)  for every subset 4 of X, f(4) < f(4);
(iii)  for every closed set B in Y, the set £~ (B)is closed in X.

Let X and Y be topological spaces with X metrizable and f: X — Y.
Suppose for every sequence x, converging to x in X the sequence
S (x,)converges to f{x). Show f:X —> Yis continuous.

Let Xand Y be topological spaces and f : X — Y continuous. Show
for every B < Y that

@B < (3.
Consider the family of topological spaces {X v ax€J } Let
X = HX = have the product topology , let A be a topological space

aeJ

andlet f:4— X begivenby f(a)=(f,(a))es, Where
fa:A—> X, foreach a. Suppose f:A-> X iscontinuous. Show
fo :A— X, is continuous for each oz e J .

Show that the product of two connected spaces is connected.

Let X be atopological space. Show that the components of X are
connected.

Suppose the topological space X is disconnected. Show there exists a
continuous mapping of X onto the discrete space {0,1}.

Let X be a topological space and let {4,} be a collection of path
connected subsets of X with (14, # ¢. Show U 4, is path connected.

Show that every compact subset of a Hausdorff space is closed.
Show that the continuous image of a compact space is compact.

Suppose X is a sequentially compact space. Show X is limit point
compact.

Define the term net in a topological space. Let 4 be a subset of a
topological space X with y € 4. Show there exists a net consisting
of elements of A converging to y.



