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Q.1. Define Path connectedness and show that “Topologist sine curve” is not path
connected. [10]

Q.2. Define quotient space X~ for a topological space X. Show that if f : X—Y is a
guotient map, then the relation x ~ y if and only if f(x) = f(y) is an equivalence
relation on X and hence show that Y = X,

[10]

Q.3. Critically analyze the following statement:
“A topological space is compact if and only if it is limit point compact”. [10]

Q.4. Define first countable space. Let X is first countable space and A c X. Show
that if X€A, then there is a sequence of points of A converging to Xx. [10]

Q.5. Define regular space. Show that the space Ry is Hausdorff, but not regular.
[10]
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Q.3. Let X be a compact Hausdorff space and let f : X— X is continuous. Define X; = X and

Xn+1 = (X;) and set Azf ]Xk. Is A non-empty? Justify.
keN



Q.4. Let N be the set of all natural numbers and B be the collection of all arithmetic

progressions on N. Then B is a basis on N. Let p be a prime number. Show that the set F, = {np:
n € N} is closed.

Justify.
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Q4. Lett={G c R: 0 ¢ G} U {R} be a topology on R and Y = R ~ {0}. Is (Y, T,) Lindel6f?
Justify.

Q.5. Let X be a compact Hausdorff space and let f : X— X is continuous. Define X; = X and

Xn+1 = (X;) and set Azf ka- Is A non-empty? Justify.
keN

Q.6. Let N be the set of all natural numbers and B be the collection of all arithmetic

progressions on N. Then B is a basis on N. Let p be a prime number. Show that the set F, = {np:
n € N} is closed.



