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B.Sc. B.Ed. DEGREE (4 Year Integrated)
EXAMINATIONS, MARCH 2025

(For the candidates admitted during the Academic Year
2017-2018 onwards)

Third Semester

Core Paper VI - REAL ANALYSIS -1

leme : 3 hours Maximum Marks : 70 j

PART A — (10 x 1 = 10 marks)

Answer ALL questions.
1.  eanamil_§5555HMm SaTd - U TUIm.
Define uncountable set.
2. SLTsS saurd - cuenyum.
Define dense set.
3. @reTLTD euesuiler 2 I Sersans e Tim).
Define second category subset.
4.  wuewwrer wriy QeuelléEs e 2 gTreambd sam.
Give an example for complete metric space.
5. QaTLiTEflumer b cuenFum.
Define connected set.
6. &yrer QgTLienL euenyuIm.

Define uniform continuity.



10.

11.

12.

13.

A=[O, 1]u[2, 3] R Weé ¢ Osrirsdlumer o U sewrid
@evene eram Hlmies.

Show that A =[0, 1]Ju[2, 3] is not a connected subsets of
R.

EpssaL gmpm slum seupsm eremm Fnmi.
A eerugy M erep wriy Qeuaflufler  @enentiiLenLw

o gamd wpmib AcCBcA  aeflo B eretug
@enanTliL|enL_Wg).

State whether the following statement is true or false. If
A 1is a connected subset of the metric space M and if
A c Bc A, then B is connected.

ader-Guryed LemenL Wiy Qeueluld snms.

State the Heine-Borel property in a metric space.

Swbs 2 GTETHTed 6T6HmE ?

What is meant by open covering?

PART B — (5 x 4 = 20 marks)
Answer ALL questions.
B eeatug) A eeanrp eramenlgsss sensdlen erienewiHm
o ' sanTd eTafled B eremig) crarentlL 55558 eran Hlmie,s.
Prove that if B is an infinite subset of the countable set

A, then B is countable.

ahs @ seallss wriy Geueflybd wppewwrearg erar
Bmes.

Prove that any discrete metric space is complete.

@m flguwppr oanseier s  @UETLID UGS
FTHSS eTa HlMmic|s.

Prove that the set of all irrationals is of the second
category.
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14.

15.

16.

17.

18.

f eerug wmiy Qeuefl M, g wriy  Geuefl
M, eomyleorear Qgr_irss sriy eens. M, ererug)
@oeiiymLwg eaflld [ 6r eiFs @QevenrlienL gl erer
Bmiays.

Prove that if f is a continuous function from a metric
space M, into a metric space M,. If M, is connected
then the range of f is also connected.

wriy  Qesefl M @Qmis@wrerg  erafled M -6 epiqw
o I samiseflar em QsrEuy F @puejdrer Qeul Hruay
QaremLsrs @ms@h GCurg ﬂ F=zg,

Fe

Prove that a metric space M is compact if whenever F if
a family of closed subsets of M with the finite

intersection property. Prove that ﬂ Fz¢.
Fe 33'

PART C — (5 x 8 = 40 marks)
Answer any FIVE questions.

[0,1]={x/0<x <1} eemm sewd cTaTenl_$5555HDD  HewTLD
eTa 16mics.
Prove that the set [0,1]={x/0 < x <1} is uncountable.

<M1,P1> HOILD <M2,P2> ererigl wirtiy Geueflger erewra.
f:M, - M, eenp gy Qariisflyenwg erafled wL(HGW
M, & seter gaiQeaurm Hoss samd G s@nv [ (G)
<erg M, & Hobs sarors @ me@LD erar Hinie|s.

Let <M1,Pl> and <M2,P2> be metric spaces and let
f:M, -> M, then f is continuous on M, if and only if

f(G) is open in M, whenever G is openin M, .

sanigen Blevolilarealls Capmsas er(pdl Hlmie|s.

State and prove Picard fixed-point theorem.
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19.

20.

21.

22.

23.

R' aremp sewtld QUL eSS ETHSS eTar Hlmie]s.

Prove that the set R' is of the second category.

<M1,P1> @m @mnéswrar B Geueall wHmpbd [ g
M,-d@ps o6 BSliQaell  (M,,P)od  i@wss
Qgruirgfluner griy erafles M, e f &yre Qarréfluneng
orer Hlmieys.

If <M1,Pl> be a compact metric space and f is a
continuous function from M, into a metric space

<M 2,P2> . Prove that f is uniformly continuous on M, .

M, eremm @mssworer wriy Geuetluledmbg M, eremm
wriy  Qeueflldler Cuwed [ yarg Garorsflumear 1-1
wHmd G sriurs @mundear 1 — ey M, -wler 185
Qarirsflwuner erturselb M, Coe M, — uler g @LiLjenio
FTTUMSELD @) (HSEGD eTam Hlmics.

Prove that if f is 1-1 continuous function from the
compact metric space M, onto the metric space M, then
f' is continuous on M, and hence f is a
homeomorphism of M, onto M, .

X aam wriy Qesallude {4, } ererugl (b GeumienwiHm
@aearssiiul L o Qelaflsafienr Qar@ry erafler (1A, # ¢
e @Lilear UA, QevanssiiLil L g erenr lmieys.

Let {A,} be a non empty collection of connected

subspaces of a metric space X. If (NA, #¢ then prove
that U A, is connected.

Qamudler Gumyed uemenu Cubmieter wmiy Ceuell M < erg
@misswnang eretml Hlmnie|s.

Prove that if the metric space M has the Heine-Borel
property then M is compact.
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