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Il Semester M.Sc. Degree (CBSS - Reg./Sup./imp.) Examination, October 2022
(2019 Admission Onwards)
MATHEMATICS
MAT 3 E02 : Probability Theory

Time : 3 Hours Max. Marks : 80

PART - A

Answer any four questions from this Part. Each question carries 4 marks. (4x4=16)

= {all of 3 tosses result in same

l. A) Suppose a coin is tossed 3 times, if A
ail}, then find A B

outcome} and B = {the tosses that have at most one t
and A " B.

B) Explain borel field in a real line R2.
C) If X and Y are simple random variable then show that E(X + Y) = E(X) + E(Y).

D) Define moment generating function of a random variable X. Give an example.

E) Define cha.racteri_stic function of a distribution function F. Write the
characieristic function of exponential distribution.

F) State inversion formula of characteristic function.

PART -B

Answer 4 questions not omitting any Unit. 16 marks each. (4x16=64)

Unit -1

II. A) Show that a field is closed under finite unions. Also prove that a class closed
under complementation and finite union is a field.
B) Gllven ? class of sets {A,i=1,2,...... n} then show that there exist a
classofsets {B;, i=1,2,...... .n), suchthat | 1 A=>"
&) Showthat borel funct ' o
v tha orel function of a 4 — measurable function X is + — measurable
and induces a sub o-field of that induced by X.
P.T.O.

O

K22P 1413 0.
urable function X is «a-measurable and

hat Borel function of a meas
5 a subfield of that induced by X.

is a random variable if and
ots of R that generates B-Borel set.
= are Borel functions.

1. A) Provet
include

B) Show that X

class of subs
C) Prove that continuous real valued function on
setofQandisa o-field, then show that class B of all sets

sto Aisalsoa c-field.
X-1(c), is a c-field of subsets

only if X1 (¢) € /A, where ¢ is any

IV. A) If Aisclass of sub
whose inverse images belong

B) li ¢ is a o-field of subsets of Q' then show that
of Q also show that (X1 (©)} = xo (e)}.

C) Prove that the o-field induced by simple function
containing the partition {Ay. Ag, ivees P

is the minimal o-field,

Unit-11
orem on distribution function.

ate and prove Jordan Decomposition the
fined on D, adense subset of R.

te function de
D, xR nD°

= Fp(X); X € D.
bution function.

V. A) St
B) Let Fpbeanon decreasing fini

Let F(x) = inf, .« Fp (Xp): X €
n

Then show that F(x) is & distri

State and prove Fatou's Lemma for expectations.

V. A)
ergence theorem.

B) State and prove Dominated conv
that E(lim_X,) = lim_E(X,,)-

VI A) BY £ X Y integrable then show
e theorem for expectations.

B) State and prove monotone convergenc

Unit — Il
d {. F then show that

the characteristic function of a general
A) @ is continuous and |o (U)| £ ¢ (0) = F+ ) = F (= e). 9(-U) = ¢(u), where
@~ (u) is the complex conjugate of o(u). :

ristic function of a rando
is real if and only if X8 8

Vill. I @ is

m X, then characteristic function

B) li g(u)isthe characte
ymmetric about

of a + bX is the exp (iua) e(bu). ¢
origin.
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X )

density function f(x) = —0<X<0wo ?
1 w0

B) State and prove Helly Convergence Theorem

C) Let{F, }ofd.f’
%15n .I.’s convergence :
F is unique. 9 to F weakly thatis F, L , then show that

X. A) Show that a s
equence {F_} of d.f's ¢
o Bres 6 densssal B e onverges weakly if and only if it

B) State and prove Second limit theorem.




