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| Answer ALL' questlons A S
ALL questlons carry EQUAL marks :

i_ir'eal numbers 1s satlsf "d ' SRR ;._ !
) Fy)# R (x)F ” | | y);f—- E;(x)F (y)
- (). F(x y) <F (x)F (y) 0 W2 (F, (y)

f’,?If the vanances of a sequence of "-'random varlables are umformly bounded .
.) ,D ep endent : e (i) Independent
(1v) Probablhty 8

i . - relati 1s‘sat1sﬁed SN
.,,:(1) lim n_mpqx D <€)=0" hoa 5.'3,(11);11m ,;mP(IX;,fll-#?. <0
| P(IX I) >e)>o N
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(l) Lapunov
- (i) Lmdeberg-Feller




Qi model only arrrvals occur B T
(1) Pure birth IR (11) Pure death ;‘ i. o S ST
L 'j';(ul) (M/l\/[/l) (GD/oo/oo) (IV) all R

SR 10 ;“":All the Ergodrc probabrhtres equal R
e (11)1

) 0 (1v) non ZCI'O-»:‘,,'_,‘;__:j‘lifv'v'v B

L Answer ALL questlons S URITIR TR
G r. ALL questtons carry EQUAL Marks CoGx5=28)

b o jA real srngle-valued functron F(x, y) isa dlstnbutlon functlon of a certaln
L jtwo—dlmensronal random variable iff F(x,y)is nondecreasmg and
- continuous at least ﬁ‘om the left wtth respect to. both arguments x and y
".;f':_"satlsﬁes equahtles F(—oo = F(x,-oo) 0 F(+oo +oo)—l and the S
1nequahty F(xz, }’z) F(xz, yl) F (x,_, y2)+ F(xl, y,)zo ‘ '_ o T S

12 = a 'Flnd the characterrstrc functron of Gamma d1str1but10n Ut
b F1nd the characterrstrc functron of Cauchy d1str1button -

e ~:f 13 B a 'j - State and prove Levy-Cramer theorem
R 1 :f,:v-LCt F (x)(n 1 2 ....... ) be the dlstrlbutron functlon of the random vanable
R ;X The sequence {X } is’ stochastlcally convergent to zero' rff the '

B LIS P 0 - for: x<0
N AR sequence F (x) satlsﬁes the relatlon hm,,_m ,,(x) { f

1 for x>0

P 14a Let X (k 12 ....... ) be a sequence of 1ndependent random varlables w1th the
Lo ‘_'"j;osdame drstrrbutlon and wrth expected value E(X Q=m then prove that the '_jfi' m

- sequence {Y } where Y - +X 1s stochastrcally o
"\}fconvergent tom . I RO
wiocbee ] Let {X }(k 1 2 3: )—_be a. sequence’of mdependent umformly boundedt !
L f‘Varlables, there ex1sts a constant a>0 such that for every koo, e
S (|X |<a) 1 and SUPPOSC that D’ (X k) #0 fOI‘ every k, then anecessarlly

R .;and sufﬁctent condrtlon for relatlon hm F (z e” ’2612 t0 hOld is. o

e 12 rf

S l“ C2 = "f. R

n—-)oo

ISa ’,_:,S'J;_Drscuss the Yule-Furry process e e TR
b N Explam Blrth and Death Processes RN




K ;'Explam Beta dlstrlbutlon

b ,'Explam Umform dlstrlbutton

Prove that the solutlons V (t) of the system V (t) —: —ﬂ V (t) and

V (t)-— )

satlsﬁes the relatlon ZV (t) 1 1
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- - Answer ALL questrons T PR
ALL questrons carry EQUAL Marks (5 X 8 40)

L Show that 1f (X Y) is a random Varlable of the contmuous type whose I
o »densny functton f(x,y) 1s everywhere contmuous the vahdlty of

M f €2 y) F (x)F (y) fl(x)f2(y) for arbrtrary pomts (x,y) 1sa LA

L Oxdy

o f."f_necessary and sufﬁcrent condltlon for the mdependence of the random R AT
R ‘vanables X and Y : N PR

3 “-ConS1der the mdependent random varrables X and Y W1th the densrty of
. Gauss dtstrlbutron Fmd the den51ty of the _]Oll’lt random varlable Z
e (1e Z—-X+Y) LA SNt

OR -

e ,,nState and prove de Mowre-Laplace theorem

3 State and prove Bernoulh 8 Law of large nnmbers | AR

P :State and prove Lmdeberg—Levy theorem

OR'_,_; B

S ':State and prove Lapunov theorem ‘

L for m=0
.+,,,Vm (t)+/l,+m_1 o (t) W1th mmal condmons V (0) { j;’ r m¢0; -
0 form#0
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m=0 . m=0,‘ e

5 *OR

A stochastlc process { X, ,0 <t< oo} where X 1is the number of srgnals in

* the interval [0,t) satisfying condttlons v . |
) The process X, 0.<t <o} isa process w1th lndependent mcrements

- (11) ‘The process {X ,,0 <t < oo} is & process w1th homogeneous Increments

(111) The followmg relatrons are satlsﬁed hmHo t( ). ﬂ (/1 > O) 'y

S t hm,ﬁ,olW (t) W‘(t) 0 and the equahty P(XY—O) 1 isa : Ty

e
homogeneous Porsson process



