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1. (a) Define the term topology for a non-empty set X.
i
(b) Let X be a non-empty set and 2 € X. If T, consists of X and all those subsets of

X which do not contain z, show that 7 is a topology on X.
(¢) Define the term closure of a set A in a topological space (X, T).

(d) Let A and B be subsets of a topological space X. Prove the following:

i fAC B, then AC B ’ “

il. mj = AU B;
iii. AC4; o~y
. (”——Aj = A.

[Hint: If A C B, then A’ C B')
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Define the term subspace of a topological space.

(b) Let A be a subset of a topological space (X, 7). Show that 74 = (ANG:GeT}is
a subspace topology on A.

(c) Define the term continuous function in topological spaces.

(d) Let X and Y be topological spaces; and let f : X —Y be a continuous function.

Then prove that for each closed set C of Y, f7HC) is closed in X.

(¢) Let X,Y and Z be topological spaces. If f: X —Y and g : Y — Z are continuous
functions on the indicated spaces, then prove that the composite function go f :
X — 7 is a continuous function.
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3. (a) Define the term Ty-space.
(b) Prove that every subspace of a Ty-space is a, Th-space.
(c) Let X be a Ty-space and Y is homeomorphic to X by homeomorphism f : X —Y
Then prove that Y is a Ty-space.

(d) Show that every discrete topological space is a Ty-space.

4. (a) Define the term connected in a topological space.
(b) Prove that a subspace Y of a space X is disconnected if and only if there exists ope
sets U and V' in X such that

UnY #0; VnY#£0;, UnvnY =0 YcCUUV
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