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Cantor Intersection Theorem :- Let (X,d) be a metric space.
Then (X, d) is complete if and only if, for every nested sequence
{F, }ns1 Of non-empty closed subsets of X, s. t. d(F,) > 0asn -
oo, then intersection (1, _, F, contains one and only one point.

A HifoE (X,d) TP Hifee W 81 a9 (X.d) 9+t gof gar & =9
AR Had daWl, 919 X & IR-Wrell 9 STHHE! & AP %S
AP H {F,},», P G, s.t.d(F,) » 0 P ¥TU H noo, a9 UdIG
N, F, ® TP 3R Fad T fdg g 3|

OR



If {F,} be a decreasing Sequence of non-empty closed Subsets
of a Complete metric Space (X,d) s.t. 6(F,) —» 0 as n — oo then
Ny, F, # ¢ and contains exactly one point.

afe (F,} T QUi Afts W (X.d) & IR-Raa 95 Srag=al a1

AT AIPH 8, 9F dP b no= W §(F,) >0 &I, a
(N, F, + ¢ 71 3R 393 & 7o fig &1 - S o
e S0




In the Cantor Intersection Theorem, what is the requirement
for the sequence {F, } of nonempty closed subsets of a complete
metric space (X, d) ?

HeY R AT H, te YUl Afee W (X.d) & Raa d9g
SUNH=Yl & 3P {F,} & fore &1 smazasar 82

7ﬁ) {F,} must be an increasing sequence.
B {F,} must be a decreasing sequence such that §(F,) —» 0 as

e =Y
(C) {F,} must be a sequence of open subsets. "ol ‘N\‘M."F

(D) {F,} must be a sequence of compact subsets.
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R Ak — |
Dense Set:- Q-0ul
A € (X, d)is said to be dense if A = X ( Q=0 UR
(X,d) P TY- PET AIdT1 8 afe 4 = X —
.J/ff . (&) 233
N = E——-\-—o-—-o——--
L = Ve &
- % N N :N Ob M Q

Nowhere Dense Set:- A € (X,d) is Nowhere dense iff|(4)° =

3A® Y9 YHEY:- A_(Xd)alﬁa?mq%uﬁaﬁ?%mauﬁ
(A)° = ¢




First Category Space |Subset { Meager Set }

uyH Juft RIE | STHHEY (30 THEY)
A subset A of a metric space (X,d) is 15 Category if

Hifed W (X,d) $T 79T 4 1= J07 8 Tfe

It is union of countable family of nowhere dense sets.

7 el off wu Wt & Mo oRaR &1 6y 2

Ao WOk dang st




2nd (Second Category Subset) | Non-Meager set

2nd (fgeiia Aoft IuwwE) | R-3e0 A

A Subset which is not of 15t Category is called 2" Category Subset
U SUTHE St 1%t Foft 71 781 8 I 27 of} I FeT AaT B

OR
No non-empty open subset of a complete metric space is of the first
category (i.e., cannot be written as a countable union of nowhere dense
sets).

gof fits W &1 3¢ oft R-areht gen Iuwgg wyw Joft w1 A Far @
(3MYTd, 39 Fel U Y9 AT & MU VY & ¥4 H 6l [oraT ol Ihdl
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Baire's Category Theorem Y = Cadeg ™d @

Every Complete Metric Space is of the 2"¥ Category (category
1) as a subset itself.

yde quf {ifes Wy 2nd Joft (Joft 1) 1 IuE gar 2
OR
If {A,,} is a seq. of nowhere dense sets in a Complete Metric (X,

d)
afe (4, quf WHe® (X, d) & Fal it T A &1 P A ©

= Jx € X which is not in any of 4,

= X EXGﬁAnﬁﬁﬁﬁqﬁ%




Q. Which statement states that "Every complete metric space

is of second category”?
B9 9T Y Hgdl g [P "UAP Yol Hifew WY fgda quit s18"2

A. Cantor Theorem
B. Baire sandwich theorem

C. Fundamental theorem
/Baire category theorem
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/ The irrationals in R are of category Il
R & SrUfRAy @I AR 1 &
_72. A nonempty open interval is of category I
v FYad e siawra St 11 HT1 e
_A- A subset of a nowhere dense set is nowhere dense and, therefore, a
subset of a set category | is again of category |

Hel Ml U9 81 g1 a8 GH=Y &1 IUGHET Hal W U9 T8 8id1 B,
3R gwfere, Aoft | & TH=Y &1 IUHH=Y q=: Avft | ST AT 8

 Every subset must be either of category | or of category I
&Wma’ré}ﬁlmﬁﬁu &1 841 91ige



Q. In any metric space ( X,d ), if A be any subset, then A c X is

Md if and only if
Qe ft fifeew W (X,d) ¥, afe A P15 ITag=EA 8, 9 AcX §g
IV B afe ok daw afg
SM;E.@: Qo.rgﬂr— c\oan NS, cendoiing A
= A
D8 Ach e
1.0nly 1 and 3 2.0nly 1

3. Only 3 < 4/Only 2



Q. Let X be a complete metric space then no non-empty open
sub-set of X is of first category. Which theorem states this?
A= difoie X ts qul Hifds WY 8, df X &1 $ig Mt @relt ga
SUHHSY YYH Ut BT 61 8 | B T YA I§ FdTdT 82
1. Bolzano- Weierstrass Theorem

\jf he Baire category Theorem
3. Cauchy’s Theorem
4. Intermediate Value Theorem




Q. Let (X, d) be a metric space and E is contained in X, E is called
nowhere dense set if

A4 o fF (X, d) T Hifesw WA 8 3R E, X § AR 8, E Bl Pl
W} Tu=1 Ae 78] BT W ¢ aie

A. closure of E is not defined (_C-')O — c¥

B closure of E is empty
C. closure of E is finite

D. closure of E terminate after some steps



Q. In a metric space ( X, d ), A be a metric space, then the largest
open subset of A° (complement of 4 ) is

Hife® WH (X.d) #, A T Hifes W §, df AC (A BT TP) FI
TaH 91 G SUHYY 8

A. Closure of A , A = AU F\\!
\,{. Exterior of A

C. Boundary of A
D. Interior of A




