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APPLIED MATHEMATICS
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Full Marks : 50 Trme : Two Hours

The Jigwes in the margin indicate full marks.

Candidates are required to give their awwers

in lheir own words os far as practicable'

Paper:MTM-![3A

(Sto<hastic Process and Regreesion)

[Marks - 20]

1. Answer any rxr qrrstions ' 2x24

(a) Define the terms :

() accessible state

(n) closed starc

GD periodic state

(rv) apedodic state

O) What do you mean by a step of a Markov cbairu

a.d opLio with a o<amPle.

P.T.O.

v-31/86 - 100



(2)
(c) Draw the diagram for a Markov chain with three

states, wtrcse tansition prchbility meix is

[o.s o.z o I
I 0., o.r o.l I

L o 0.6 o.4l

(d) Write down the expression for the multiple
correlation coefficient and the partial correlation

coefficient. Also, write the ranges of these two

curcldion coefficistts.

2. Answer any ,tr,o qEstions : 4x2:8

(a) Prove that r-r,'.rr=(l-r?rxt -tr1 ,) The

symbols have their rtsrral meanfues

(b) Deduce the differential equation for the forward

Wirer process.

(c) Dodme tlrc differentialdifference equatiqr for the

birth and death Process.

(d) State the Gambler's ruin problem and wrirc the

transition prohability rnmix for it

3. Answer any oac question: 8xl:8

(a) Deduce the multiple regression equation of .r, on

x2t x3t ...; xo in terms of the means, the standard

devidiqts ud ttp interonelaions of the vriables



(3 )

(b) Show that the generating function P,(s) for the

bmnching process satisfies ttr following relations :

(i) P,G)=P-r(r(s))ura

(ii) P, G) = P(P,-, G))' "*'"* 
P, (s) = P (s)'

v-3r/86 - 100

P.T.O.



(4 )

Paper: MTM - 3038

(Crypography)

Marks - 201

l. Ansurcr anY rrr qnesions ' 2x24

(a) Whar is cry,ptography and cryptaulysis?

(b) Defrne symmetric-key encryPtion and draw its

gr4hical model.

(c) Write down a short note on "Block Ciphers"'

(d) What is the mearing of 'digital sigttdrc' to use in

public-keY cryptosystqn?

2. Answer anY lllu qnestions : 4x2=8

(a) Explain the concepts 'Brute-force Attacks" and

"b"€rtext Trmsfer Protsof '.

@) Write down the algorithm of Data Encryption

Standard (DES) ad ilustrde it gaphicalv'

(c) E:qlain *Play fiir ciphed' for srbsiution tecluriqw

ud u.rite down its working rules.

(d) Define Public-key certificate. Describe the six

ingredients for Publi-key €ncr)"tion"

3. Ansrer anY oae quesion: 8xl=8

(a) O What do you rnean by 'One'Tune Pad? 2



(s)
(O DeqDe Hill cipher. Write down 0re algorithm

of fil ciptrer and verifr it using an o<arple'
l+2+1

(b) Wiite down the statement of "Feistel Cipher"'

Describe Feistel cipher structure and draw its

grdphical rcpresenanion to encrypt the dAa Hence'

write down its all parameters ad desigr feaucs'
2+1+3

[ntcmal Assessment - 10 marksl

v-31,/t5 - l(x)


