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The figures in the margin indicate full marks
for the questions
A : Metric Spaces
( Marks : 40)
1, ;
(@) Define neighbourhood of a point:
(b) Let (X, d) be 2 metric space and AG ie}r{e
Show that A is opel o AP BT 4
A° = interior of A.
non-empty

(c) 1f d and d*are metrices o1 an
d* ls a_lSO

set X, then prove that d
metric on X.
( Turm over )
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2. {a ;
) Z;Ve that in a metric s
I ltl'al'y‘ interSection fl?a-ce (.X, d)’ any
osed, of closed sets is
Or
Prove that i
t
open shre HARRSHiCspac
(b phere is an open e (X, d), every
) Define diameter of set.
3. I’et (.X .
2 d) be al
that A is metric sp
! clo ace an
its limit pOinSteSd if and only ﬂ(qu C X. Show
g contains all
Let (¥, dy) be Aty
a
% Jend Acy Sull-:space of a metri
in Yi :
nYisANY, whe OW that the ] c space
4. T¢ A s the closy s af. 2
+ (@) Defi re of A in X.
g € a complete metri
Ve fthat i € Space
Sequence, Sequence g p:Ceé every
(c) Let auchy
(X, d) b
Wn} be th A metric space If
e -_-)y’ prOVe m tX SuCh ﬂlat
d(x a
d n» yﬂ.) .d
(d) Let x d be y : (x, Y
and {F, com
Hons n} be a ge Dle.te metric space
ernpty d creasmg
P9 O0sed syp sequence of
/714 sets of X such

1 Crntinued )

(b)

(©

(d)
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that d(F,)—0. Then show that the

intersection [|Fn contains exactly one

n=1
point. 5
Or
d) is separable if and

A metric space (X,
countable.

only if it is second

Define a homeornorphism.

Let (X, 9 and (¥, P) be metric Spaces,

fi1 XX be a continuous function and
Ac X. Then show that the restriction
2

fa is continuous 01 A.

Let (X, 4 and (¥, P) be metric spaces.
Then prove that a function I i Y is
continuous if and only if f -1(F)is closed

in X, wheneverl F is closed in Y.
set of 2 compact

that 2 closed sub

Show
is compact.

metric space
Oor

ace is sequentially

that 2 metric SP
Bolzano-

iff it has the

compact
property-

Weierstrass
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(b)

(c)

(d)
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B : Statistics
( Marks : 40

Mentjc.n the

probability. defects of

classical

Ten letter
el Z :10 each of which correspond
velop are placed ili3 r;h:

enVE.‘lOps at
o rando
probab m. W :
ility that all Jetters arhat is the
€ not

in ri
Heht envelops? placed

Tespective]
Y.
each urn, FinOne ball is drawn from

the ballg g 1€ Probabili
S are of the San?: 11Clt31r that both
olour.

that a OrreCt.ly 3
paﬁent . Is 600/0_ T
after Correct diwlll die by hish; chance
Osis is 40% eatment
o, and the
Y ;
: ";Trong diagnosis is
ied, Whg 1 ) 4> Who had

t
lagnls the chance that
osed correctly? 4

( Continued )

(5) (oL

7. (a) Define mean square deviation.

(b) (i) Write down the expression for

variance of combined series.
(i) The first of the two samples has
100 items with mean 15 and

standard deviation 3. If the whole
group has 050 items with mean
156 and standard deviation
J13-44, find the standard deviation

of the second group-

n coefficient is

8. (@) Show that correlatio
independent of change of origin and
scale.
(b) Find the angle between WO lines of
regression.
(c) The variables X and Y are connected by
the equation aX +bY +c=0. Show that
i if the

petween them is

the correlation i
e alike and +1 if they

signs of a and b ar

are different.

or

Find the equation of two lines of

regression for the following data :

Gyenr O 67 68 69 70 72
69 71

X:656
o 72

Y:676365687

( Turn Qver )
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(b)

(c)

(@)

10. (q)

(b)

P9/714

PY=2)=Py=3

(6)

What is the relation between binomial
and Poisson distribution? Describe

about the Poisson process. 1+2=3

Six coins are tossed 6400 times. Using
Poisson distribution, find the
approximate probabjl;

ty of getting six
heads r times.

If X and Y are independent Poisson

variates such that PX =1)= P(X =2) and

. then evaluate the
variance of X -2y,

Find the probability density function of

the normal distribution with mean O
and unit Variance,

Probability Curve,

Write down the different mathematical
modelg for time series.

Explain the method of curve f

il tting by
€ Principle of least squares.

2

( Continue? /

(7)) y6%

Or !
Find the linear trend equanc;n :ily 55
method of least squares TO

. ith figures
: _The table 1s W1
following ta::f (in thousand tons) of a

of producti
sugar factory :
2004 | 2005
1999 | 2000 2001 2002 2003 >
= 98
5 91
‘@Cﬁm -7 | 88 | 94 | 8
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