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NI.Sc. (Semester-II) (CBCS Scheme) llxaminarion
204 : MATHI,MATICS

(Topology-II)
1me I luee Hoursl [Marimum Marks : 80

N.B. : ,{ttempt ONI queslion liom cach unit

I\Il l

(a) Define Irechet Space (F. d.). Shou thal if, in l-. let Xr =<xf .x5,....> and

X = <x| x,, ....>. then lim*X, X iff lin, xf : x, V i e N. 2+6

Def-rnc metric space. Shor that e\'ery metric space is a Hausdorffspace. 2+6

Show that the space of co[tiouous functions on I = [0, 1] is scparable- 8

Dcfine srlet for a subset D ofa mctric spacc. Show that every couDtably compact metric
space is separable. 2,6

UNIT-II
Dclinc Cauch! sequence and sho\r'that Hilbcfl spacc is complete. 2+6

Show that all cornpletions ofa met c space arc isomctric. 8

Define :

(i) Absolutel), closed metric space

(ii, Conlracrion map o0 h nrcrflL (face

(iii) First category set

(i\) Conpletion ofa melric spacc. 2')')-2
Show that, a metric space is complctc iff every infinitc totally bounded subset has a limit
point. 8
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5. (a) Show that f] X. isHausdorffif each X, is l{ausdorff

(b)

(c)

(d)

Show that X x Y is compacl iff X and Y are compact.

Define liltcr and ultrafiker Prove fiat every filter is contained in an ultrafilrcr.

Prore that fl X, is conneoted ilfcach space x) is connected.
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TJNIT IV
(a) If<f> is a sequence ofpoints in J(X, \) $ith the topolog-1 ofpointwisc convergence, thcn

show that lim f" = fifflim f,(x) : f(x) for evcry x in X. I
(t) Ii Y is a I o space, then show that J (X, Y) is a To space with thc compact open topology.
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6. (r) Show that, a subsct (i ofY:s opcll in thc quoticnt topo]og]' (relalilc to l: X ) Y) ifl'

f r(G) 
is an open subser ol X. 6

(ct) Show that Y, with thc quolicnL topology. is a Tr sprce itl I r(1) 
is closecl in X lor cvery

vinY 8

q. (a)

(b)

10. (c)

(d)

T]NIT-\'

State:

(i) Nagda-Sminro\ N'1ctri?alj(xr fheorcm

(ii) l lo,sohn's Lemma

(iii) llrysohn's Mctrizatron I h.c,rem

(i\) Bing \4etrizalion Thco,cnr- 8

l)efine oJocally frnite familv. Shou that in aT -slace \\,ilh a o locally finite base. eYery opcn

<et is an Fo sel. 2.6

Show that paracompautress is .l ropological propcru. 8

Sho$ lhat every paracompaci regular spacc is normal. 8
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