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I Semesler M.Sc. Degree (CBSS segJSuppleJlmp.)
Examinalion, October 2023
(2022 Admission Onwards)

STATISTICS W|TH DATA ANALYTICS
MSTl C02 : Probabilily Theory

PAFT.A

Answerallqleslons. Each qleslon carries 2 marks.

1. Deline a probabilily space. Whal is lhe monolone prcpeny ol a probabilily

2. oelneihe concepr ol im t poinls oiasel. Prove rhar everyaccum! aiion polnl

ls a limlt poin1, bul notvice versa.

3. Deilne lhe c!mulatjve dislrlbulion funclion lCDF) ol a .andom vaiable. Show

thai ihe imil ot ihe CDF as (x) apprcaches negaiive ini nily s 0..

4 s6re rhe o.rnurtv rheorem olLlidra-rer r.r-r ron-

5 Defi.e a most sure convergence oi a seqlence oi random var ab es.

6. Slale lh€ Ne y-Bray lheorenr, descibng lhe conversence ollhe sequence ol

dislr bul on tuncl ons.

7. Del ne the strong law ol arge n!mbers.

8. Compare and conirasl the Classlca Cenlra Lim t Theorem afd lhe De Moivre
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13. Prove thal convergence

fl l]rln 1[ lI

Answerany 4 queslions. Each queslion caries 4 rnarks-

9. Define ihe rninimal sigmajield generaied bv a colleclion ol sets Show ihal lhe

powersel ol a sel i3 asignatield.

11. How probability mass tunbri

10 Deline a random variable. Prove lhal lhe sum ol hxo random variabes is also

a cDF? Prove lhal a cDF

is non-decreas ng and righl_

12. stale and prove Chebyshe

14. Lel {Y^i be a sequenc

(4t4=16)_l-Thenlorn-- )r.+
^19

B) Pove lhat ior any sequence ol evenls (An) lim sup An and lirn inl A^ are

. boih evenls and lim slp An c lim ini An'

Lel X be an BV with EX= 0 and va(X)= 02. Then showthat

Ar PtX>rt:-:-dx>0

B) Prx>xl:-i-rf x<0.
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17. Slale and prove the basic lnequality.
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r8. A)

B)

19. A) Prcve lhal il (Xn) conve€es lo (X) ahosl surely and (YJ converyes 10 (Y)

almosl surely,lhen (X. + Yn)converges 1o (x + Y) almosl surely

Showlhal the characleistic lunclion is aways bounded by 1

Prove lhailhe characlerjsiic lunclion oi a mndom vanabb is uniiomly

S.ow,idr d (x-l rcnv€ ges ro.(n in pi;oabq a:9{9{r1, is a conrnuous

'u flion, r"en (q(x")) con:ve qe\'dLs(x) i. p'bfaDrily.

Al Slale and orove lhe wedlFla! LOi

-\

sequence or ndepeall$!-oenrcau

fitmbBrs due 1o Bemoulli lor a

ically d slnbuled random

20

B)

a) Lel xi, x,,...,Xn be lndepeftjgElan

wilh PMF P(Xi= k)= 1/2Kref

numbe6 due io Khinichi

Etri

3,k

(4x12=4a)


