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SARDAR FATEL UNIYERSITY
r- ¥9 _j' M.5e. (T Semexter) Exantination
1012
Thursday, 29% November
10:3) a.m o 1:30 pom.
STATISTICS COURSE Ko, PSI1EETAD
{Probability Theory)
Note: Figures to the right indicate Rl marks of the questions. (Total Marks: 70)

1 Aftempt all, write carrect anserers 08
iy For an infinte interval, measure should be used heceose both the .
__ measire and the meacure values are cqual o

m) L-8 Lebesgue, Counting, m

b} L-8 Measure, Lebesgue, Counting, 0
¢) Lebasgue, L-5, Counting, =

dy Lebesgue, Countdng. L5, differant

iy  Lim| fAn) 3P over Borelset Bis___ follewing
at Pids MCT
by FednR), DCT
¢t FANB), MCT
d1 P{ANB), Falous® theorem
fiii) Lebesgue measure is a particular case of [.-8 measure for choies of Funetion
a} Fix]=x-2,xinRt
) Fixy=x, xin i+
o) Fixi=xxinM
d] Mote of the abowe

i) [f A =[1-1%, 1+100 hen U A, for kends
a) el | =21
byl 1)
c3E5-kfn, 1+1in)
CHUN

(v}  The ficid contalning {1,2..., M} has__ elements
a)l
b) earifinality of pover get
) 100
d12 raise ta 100

tvip  The sufficient condition for & sequence of independent random variables having
zero odd moments tn hold streng law of large number is

a) Variance is finite b] Mean is zero
¢) Third mament is finite d] Fowth moment is finik
2}

vy The < X, > converges in probahbility 1o X ten this imply

) < X, > oonverges in M mean b} < K > GONVESEES A5
g} = X, = copverges in distribution d) None of these
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The: sequence of standardized sum of 1id

a) Binomial r.v,
e} Depenetts ny,

Bemouli rendorn variakles CINVYErges 10 B

bY Mormal rowv.
d} Pofgson rov.

Aftempt ANY 7, each carries 2 marks
Prave that: If A, — A then A% -3 A®

Angwer, what is A{2, 1/n]= and A= and why?

Show that indicaunr function of et Adim

measurable set

castrable if and onjy if A is a

Prove in usual natations deat _F.v +1 dﬁﬂjs a’,uq-_{r gy
4] Ly 1l

Using Jenson’s inequality prove thar £ " |5 7 <5 ™ |% 1" for 0=e<s,

Slate and prove Borel-Cantef(} lemme,

Let X, be a sequence of random vEliables defined
B{X, =) = 1" =), o= | Verify that X,

1) k=

Show that Fix)= lh‘-'? L

1

Il 2=

"I-:fl::'."l l2ysg 3[

by PG = 0= 1-140" and
— 0 in probability but aat in rth mean.

! l Is continuous dletribution fenction.

Let { X} be sequence of independent ra.nd:::'u variables with comman uniform
diswributlan over (@, 1), For Ay =X < 1/}, find the probabiiity P{limsup A

If Xy, X1 .., Xg are iid bernoel] randarn

of Y =30, .

vartables find the characteristic fanction

Define semi-flald, ficld and sipma fajd glving example considering £ = {2.1].
What are the interrelationships Bmnong these ¢lassey?

Deline: counting measure, Lebesgue measure ang Lebesgue-Steilijes measyre,
Show that each measure function is sigme: finite and can be extended to 2

probebility maasyre,

OR

Show that probabiliry measure is SontnLoys,

Drefine Bare| measurable function, Show that f is non-nepative rmeasyrable

function then f * + o is nlao won-negatjve measurable, 4 15 a rzal constat,

Show that increasing sequence of non-n

non-negative measarable function,

OR

Siate and prove monotone CONYETZEneE thearam,

Prove that, if y=p(x) iz differentiable for a1] x
and if X is continugus then Y=g X} i5 conting

aof ¥, ifthe pdf of random varfable
othervice, ther fingd pdf of v =xP

Stete and prove Basic inequality,

X fa fx) = o 5

cgative simple functions coiverges toa

and either 2'{x}) > or <0 for ail
@S, Also obtain the densiry funerion

l:.'-:pf-u}:ﬂj for x=0and 0
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ORr
Sk} IfX i a random variate takimg valucs —t, 0, b with probabifities B 1-2p, p
respetively, show that Markoy's incquality attaing equality.
6(a}  Show that charecteristic function is uniformty contingous and differentiable twice 0§
i frst and secomd momenes ars finite,

6(b)  Stale and prove Kintchin's weak lan of lacge numbers. Using this whatcan vou g
say about the sequence <X > having pmf P{x = py =2—]- =PX, =—m and
H

FX,=6=1 —-!-. Does this sequence hald Weak [aw any way?
L

OR
Bik)  State and prove Lindberg-Lewy canteal [imit theorem (CLT). State one application
of this CLT.
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