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\IATHFMATI( S

(Topology-I)

PaPer-10'l
'l ime : I hree Hoursl [Maximum Marks : 80

N,B,: Solve ONE question iiom each unit.

UNIT-I
Provc thc following :

(i) The union ofa dcnumcrable numbq of denumerable sets is a dcnumerablc set.

(ii) The set of all rational numbers is denumerablc. 4+4

If f is a similarity mapping oI the well-ordered set X onto the subsct Y q X, then sho$
that x < l,) for all xeX. 8

Prove the following :

(0 N, i\. = No

(ii) 
^Joc 

= c
Whcn No is the cardinality of a denumerablc sct and C is the cardinality of the set of
all rcal numbers. 8

Show that multiplication of order tlpes is not commutative. 8

UNIT-II
Dcfinc r

(i) Topological Spacc (ii) Limit point

(iii) Intcrior of a set (1v) Neighborhood of a point. 8

Define rctative topology. Prove that r* : {CnX: : G€J} is a topology for X*, whcrc
X'g X and (X,r) is a topological space. 2+6

Show that the union of two topologies for a scl need not be a topology for the set, but

the intersection of any family of topologics for a sct will be a topology for that set.

2+6

Define closed set.

lf x e t, where I is a closcd subset of a topological space (x,x), then show that thcrc

exists an open set G such that x € G g CF. 8

INTT-III
If a connected set C has a nonempty inlersection with both E and the complement (r1'

E in a topological space (X,r), thefl prove that C has a nonempty intersection with the

boundary of E. I

1. (a)

(b)

2. (c)

(d)

3. (a)

(b)

4. (c)

(d)

s. (a)
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1 (a)

(b)

8. (c)

6. (c)

(b)

(d)

rd)

(b)

10. (c)

(d)

Define open mappirg

Show thal a mapping i of X into X* is ,ipen ilr {i(D)) q i*(tIE)) lor every E q X.
I

Prove that a topological space (x,r] is compact iff any l'amily of closed sets having the

flrite intersection prolen)_ has a nonemply inlcrsection. l0

lf I is a coltinuous rrapping of (X.r) into (X*. T*) then shou that f maps every

compacl subset of X onto a compact subscl of X*. 6

UN-ff Iv
Show that in a Ilausdorll space, a con,"crgent sequence has a urjquc linit. 6

l'rove that if f is a mapping of Lhe flr st axiom space X inlo thc topological space X*.
then l' is continuous al re X ilf lbr cveD' sequcnce <x.,:- ol points in X converging to

x we have the sequence.flr,,):'conrcrecs 10 the point f(x) e X*. l0

Sho$, thal a topological scacc X is r To-spacc iff the closures of distinct points arc

distinct. 8

Prove thar in a second a\iom space, oyer\ open co!cring ofa subset is reducible to a
counlable subcovering 8

Lrr-lT-V
Define:

(i) Rcgular Space (ii) \ormal Space

(iii) Complctcll, \ormal (iv) Completely Regular 8

Shov,, that a topological space X is nom,al iff lbr any closed set I and open set C
containing F. thcre exists an open scl G* such that I q Ci* anc (G*) c G 8

Show thal a nonral :pacc is conrplotelv regular iff it is regular 8

Ilrovc that regularit), is a topological propert]. 8

9. (a)
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