Gu B0

"I.' "

s DRIV

| - - ErG-84
Seat > ‘ M g‘i : Total No. of Pages: 2

No.

"M.Sec. (Part - I) (Semester - L) Examination, 2013

STATISTICS (Paper - VI) (Credit System) (A.T.)
Probability Theory
Sub. Codec : 42327

Day and Date: Monday, 15-04-2013

Time : 11.00 a.m. to 2.00 p.m.

Instructions: 1)  Question No. 1 i3 compulsory.
7)  Aitemptany 4 qucstions froni No el
3)  Figures to the right indicate marks to the sub-question. ;

Total Marks : 80

(1) Answer any eight of the following: [8 x 2 =16]

a) Define: - K
VO BT i) o-field cour '
Give an example of o-field. .

b) Define: "~
i) limsupA
fif) . im}i’—_
where A_ isa sequem e of sets.

¢) Define: T .

1) _..PfﬂbﬁbilitYﬂﬂsul'E_"' 1) gﬂ*ﬁ‘_a_lizedpmbabﬂity neasure.

| Give an example of each. T -

’g)) Show that an indicator function is measurable. -

i) liminfA,

e) - Define: .
i)  simplefunction i) random variable
f) State monotone convergence theorem,
st
o) Decfine:

)  Convergencein probability i)  Almost sure convergeince

h) Definca characteristic function and state any two prnpem&.
1) ,StamVLmdeberg-I*el er theorem G CLT.
j) . Give a.. application uf CL’I. I

o

0z) a) LetA =Aifn= 1,39 s &mi\—31fn—2,4{, ......

Obtain lim A lim A, . Does iim A, exist? Justify your answer, 16]
#) Show that lim A, & fin £ O
|\-/‘
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03) a) Deﬁ‘ne'mlﬁ]mall o-field and give an example of the same. " [4]
b) Show the intersection of arbitrary number of fields is also field. {6]
c¢) Show thatev every field contains the empty set ¢ and the whole space Q. Is

aset contammg & Q always field? Justlfy your answer. [6]

Q4¥ a) Definei inverse mappmgami_shgw that mverse mappmg preserve': all set
relatmns . - | [10]

b) IfA,A, are measurable sets and a functmn-X-_ls defined b Y, 6]

o, CX(W)=<+1 .W:eiAFAg o
0 . WeATAS

Examine whetherX is meas'urahle

05) a) Showthata random varnol X 1S a ﬁm*e hmlt DI‘ a sequem‘e of r-;1mp":3

| random variables. . - | g 16]
b IfA —Athen show that P(A )—;P(A) s B, e - 16]
) Define expectation of a raﬁﬁam variable. G1ve an examplc of a random |
vanablﬂ for which expectatlon does not emst O R A | ||
X, >01ff E—— —>0asn—>m R > Tk
06} a) Breve . =X e R e 8l

) -b) Prove: X ————>X1ff a‘-n—%m.-. -
| P(u [W:[XI; -'_X E'lﬂw() Vr,‘ an'iﬁfé-gérﬁ. . e | {8]
07) Write short notes on any four of the follﬁwmg :

- [ax4q
a) _Weak and strong law of large numbcrs | |
b) Borel-Cantelli Lemma |
‘/ Yule Slutsky results 4
d) Inversion thcorem |
e) Kolmogorov three series criterion.

t)/ Dominated converaence theorem.

Scanned by CamScanner



CBCSD-11Y%5

' Tﬂt}IlN{}.'ﬂf Pagés 3

Seat
Nﬂ

M.Sc. (Part I) (Semester - IT) Exammatmn, Apnl 2014

STATISTICS (Paper -VI) (Revised) (CBCS)
Probability Theory
Sub. Code : 61313

Day and Date :-Wedh'csday, G9-04-2014 o | e Total Marks: 80
Time : 11.00 a.m. o 2.00 p.. o

| insfrucﬁm : i)  Question numberi is compulsory. - o - _' ,
2) | Attempt any four questions from question No.2 to 7. |

3)  Figures to right indicate marks to the questions.

QI) Anf;uerthe fullawmg sub ques‘fmns o | g '_'-'[1.5]

N a)-'_ " Deﬁne a ﬂeld and gnn? an exampla uf a ﬁeld

‘H._-

b)... Cnmment ona statement - Every field must _cc:nta_in' null set.
~ ¢) Define a 10 - neld

d)'.'._-_'EIfA AanlthenwhatlslrnA '? ';,‘\"
e Deﬁne hm mfA and 11n1 supA whenA is asaquence of set'-;
1) -Defmemversemappmg‘? B E o e

hh..-r‘f-

g) " What 1S sunple ﬁmctmrﬂl

h) 'What is mdlcator ﬁ.mctmn'?

kﬁﬁ) What i is an dddltwe pmperty ot prebabﬂli y measure‘?

...-—H-F-'-‘-""O-I'-'l-""'—"_
L _.—l-riq-—(_____-_ FRAn

) Givean example ofa smplp random vanab]e

k) State weak law of large number.

) Define characteristic functiqn and state a property of it.

m) Define an expectation of a non-negative random variab!e
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- .1n) _ State inversion theorem of characteristic function. sesd &
f_)__ Define independence of two randorgl__gariables_._/j
@ State Lindebefg Feller CLT.
L7 | =

e,

| ' ¢ T8 PR
Q2) a) Letasequence ﬂf sets {A } be deﬁned as: A l:o I+- J 2l
" Obtain llmA ,ifexists. | S 8]
f . b) Eﬂg and prove relatmnshlp between lini inf ﬁx__and 11m Sup A L 81 |

- 03) a)  Define(i) Pmbaml tymeabg;e{n}(’londmonal probab:l *ymeasure

Let A= {A A* Q @) }cnnstmcta sunﬁable pl‘Dbablllt} measure onA [3]

b) IfA i ﬁfhen prove that P (A_ )—~> P(A) Cumment on s;mﬂar result for -

sequence Af "y .'[g] =
Q4) ﬂ) \In usual notaulons prove th t {v*l@ 1} = x~ {G ('t’()} 17 [31 "
b) Let h..-{—z 1 01 2). [fx(z)—r, ;.Ho +1+2 Dbtam(,_ﬁeldm duce('i .
by x and X3, w 5w | R
o N I S R

- 05) a)  Define almost sure convergence and convergence in probability g

" ) P P
Let X, —>Xand Y — Y then prove that X a4y --ZX+Y . [3] |
b);_ State and prove menotone convergence theorem. : [8]. -
2.
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_Qﬁ) a) Obtain characteristic function of standard normal variate. [6]
_---"'"_'-'F-d-_ ,
b) State Kolmogerv's three series theorem 1]

wzrrﬁppheatmn of der.runated convergence th?f}ﬁrn\ 6]

.—.-.-.'--..,,.“.'.|I

Q7) Wrzte shertnotes enthe follewmg | . | '[4' X 4=16] .
\—ﬂ)" Borel - Cantethemna B . . R
) Cenvergenee in I mean.

c) *"envernence in dlstrlbutleﬁ .

ME
)~ Lebesgue - steltjes measure.
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M.Sc. (Part-1I) (Semester - I1) Examination, April - 2015
STATISTICS (Paper- V1) o
Probability Theory (CBCS)
Sub. Code : 61313
Day and Date : Monday, 06- 04 - 2015 Total Marks : 80
Time : 19.30 a.m. to 01 .30 p.mn.

Instructions : 1)  Question No. 1is CDIﬂpﬂibDI’}f
.2) Attempt any four questions from Question No. 2 te 7
3)  Figures to right indicate marks to the questions.

Q1) Answerthe following : | [16]
3) Deﬁne énindic&'tdr function. |

| b) Define Chﬂl‘&Ct"‘!‘lSth functmn | |

g)" 'K-S State any two properties of characteustac flmctmn

d) State Kulmﬂgomv s three series theurcm

| e) k]if»_"ﬁme measurable spaue

f) /[ (Give an examp!e uf a measurable space.

o ——

g)  Givean example of a simple random variable.

W e T

h)  Define candltmnai expectatmn

i)  Define dlstuuutm ﬁmctmn ofa randﬂm var labiu;
3T rvlfl (S// Yule- Slutskj@ AN
,!:- """‘“---_.._u___,.._-.r..« g p—————
oy 22K State Lindberg-Feller Theorem on CLT.

) Comment on the statcmen%ld must centain ¢ and Q.

m) Cemment on the statement: Indicator function is.arandom variable,

-
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State weak law of large numbers.

Deﬁ,ne Borel field.
—

p&fDeﬁne counting mezD*e
B |

02) a)

03) a)

__.—-—"""'—#

Define aMonotone field. Show that 6-field is 2 monotone field. Is ccnvérse

e'?Justify e 18
b) Deﬁne inverse mapping and show tllat inverse mappmg preservcs all set
,,,,, = o
ations. R “r"mm
Define  hEa | AT |

b)

Q_4) a)

b)

) Lebesgue—bteﬂt_]a SMBd.Sl.II'E

ii). Probablhtymeasure ol

h'j) F-leld_
1*.) L/Gf-ﬁeid
Define random variable. Is Barul funhtlon of a random Vanable also a
rando'nvanabler‘”ustlfy . - o 8]
Find limA_if exists for the fdll_owing sequance,of s'etsl': .' 8]
s % 5, <[ .'z' n zsewn e - |
i) Anz : '.f v |

- |B i n isodd
i) A S(24s)

gl el T |

Discuss':_ SIES B | e B e (8]

)  Bemoulli random variable

o L g B
) Poisson random variable
o
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Q5) a) State and prove dominated convergence theorem. [8]

b) ~Define convergence in distribution and convergence in probability. Show
that convergence in probability implies convergence in distribution. Is

converse true ? Justify. (8]
Q6) a) Stateand prove Borel-Cantelli lemma. fogm s o2 [5]
b)  Explain the terms with illustrations, o . ]

1) ) M}itua! Independence.
i) Pairwise Independence.

e ——

v : : i i a . . . . . ;
c) Give an example of a mapping which is not a random variable. Justify. -

[4]
Q7) Write s.hurt.notes ﬂn the fu-lllowing: A | . -[4__:3: 4 = '1.51
a) Fatou’s lemma. | | | | | N
b)  Almost sure convergence. | |
c) C,on‘tiﬁuity'property of probability measure.
d) = Probability measure induced by random variable X.

— g,

XXX
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M.Sc. (Part - I) (Semester - IT) (C.B.C.S.)
Examination, April - 2016
~ STATISTICS |
Probability Theory (Paper - VI)
Sub. Code : 61313

Day and Date : Friday, 01-04-2016 © Total Marks: 80
Time : 11.00 a.m. to 2.00 p.m. . | . L

Instructions: 1)  Question No. 1is compulsory,

~ 2)  Attempt any four questions frﬂm-Qﬁestinn N-n..Z to 7.

3 | Figures tp right indicate mgrks to thg questions.
Ql)'Attémptlthéfolloﬁzir-]g.:.. '_ S _' i .;[is . et 6 |
) Define 30-;-‘5!5'-561‘1- Ve I
.b) '_ Deﬁ_ﬁe ii_mit_,o-f_rﬁoihotone increasing sequence of éets.- -
c) '- Ex.aﬁl-iné_'z;fjlla;s-é of ﬁnité and c.:oﬁnitf; sét:$ to be 'al_fﬁcl'd-f |

'd) Givean example of a field which is not monotone.

f:) - Let Q:)‘?\ for X(\V) = |W[’ write dOWI'i.X'l:(B) fU]‘ BE@ : : - 0 ol ;

_ ?‘ '\‘xfﬁ# = :‘P
) Poeordgoe 090, Gle®
g)  Give an example of a mapping which is not.a random variable, | e
h) In usual notations, show that P(#) =0.  po% o4
: \/ g '_ :nli\f \Ipt}'{]{}
)  Write down the T ebesgue measure of set A, where A is sef of all rationals

in (0, 1).

]} Define Lebesgue - steiltje’s measure.
ompies S
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0)

p)

Q2) a)

b)

Q3) a)

b)

State Liaponov’s from of CLT.
e

‘State Borel-Cantelli Lemma.

'n._.-r"""#..

Prove on disprove: If X > 0 a.s. then E X > ().

L=
Define palrwme independence.

.:"""-"E."-.__

State Kolmogorov’s three series theorem. -

" In usual notations, show that !4;&5 (f)| <1

e —— 2
-_-__---"'".F ¥

K-74

plRe ”
bLf—"“'

BE]
i

Explain l1m1t of arbitrary sequence of sets. Obtam limit of the sequence

of sets dhﬁned by

bn=1,2,...

-ifexis’ts

Deﬁne T- ﬁeld Wlth example

Prove or dlsprove An arbltrary 1ntersect10n of - ﬁelds 15 also a

T ——

o-field.

B+8]

Show that inverse mapping preserves set relations.

Explain pmba'billity measure induced by a random variable X. Obtain
Binomial randomn variable through usual probability measure P and

corresponding induced probability measure.

8 + 8}
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Explain expectation of an arbitrary random variable. Show that X 1s
integrable iff|X| is integrable.

State and prove monotone convergence theorem.

ek I

8 + 8]

Define Borel funeuen Show that Borel function ef a randem variable is |

~also arandom variable.

Explain me_g;gigher theorems on CLT Gwe one appheatlen of the

Same,

")
+
i

Prove or disprove : X, —2 X=X 2 ,X.

) Prove or disprove : X —= X=X —3X.

- Obtain characteristics function of N 1o’

Let B, bea non- deereasmg sequence of sets belonging te T and-
(Q'qf- p) be the prebabﬂlty space. Then shew that

e [4_%.&].

' '_ rite short ﬁetes“e}_:i the fellewing:' 3 B 4 x 4]
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Total No. of Page& 21

b MSc. (Part-1) (Semester - ) (Credit System) Examination, Novémber -2014.
' STATISTICS (Paper - VI)

. . V"
Probability Theory (A.F) |
~ Sub. Code: 42327 o
“Day and Date: Monday, 0-u-2014 Total M arks ;.87
'Time : 02.30 p.m. to 5.30 p.m, | o
'!iiStrueti'ens i 1) QuestionNo. 1is cumpulsory o
| 2) Attempmnyciqueatmns fromNo.2to7.
3)  Figures toright indicate marks_
0 Answeranyeightofthe following: ~~~ [8 ><2“16]

"~ a)" Define field and G - ﬁeld lee an- example ef a ﬁeld whlch is not a
. o-field. - |

. = b) Show that the limit of a menetene sequenee of sets exists.

) If {A } is a sequence ef events on prebabllity spaee (Q A P) Show,

et P[ﬂAn] =1, b P(-An}'-.=-1-,- Valhi £

L d) -'Denne LBbBbgVB stelltl_je (LS) measuire and state relat*

OnShip bém’een
LS measure and prebablllty measure. .

e) | 'LDeﬁne Lun mf and lnn sup of 2 sequenee ef sets {An} F md llm A_ if n
A [2-—- 34 1] |

n /1]

f)  Define eonvergenee in d15tr1butaen ofa serluenee of randem v a.rlables '

g) Define 2 monotone field.
. h)

State Kolmogorov zero - one law, Give its applieatien

) ?et& B. C be three events. Define patrmise mdependenee and Hiutual
independence of these events. |

J)  State Khintchine’s WLLN.

DT AN
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QZ) a) Prove that the mtersectmn of arbitrary number of fields is a ﬁeld [ _]
; =D"1
~b) Examine whether the sequqnce.'-. A =qw: 0< Wfib-FT 18

convergent or not, given B 1L o

i

03) a) DEﬁ“e a pmbablhty space (Q. A, P) if {A } is sequence of events such

that 11mA exists, prove that P(llmAn)-— 31_'12 P(An) [_3_] B
b) Define a random varlable If x , X_are random variables, show that - .
81

X, * X, maxx, 1 <j < nare also random variables.

- 0

04) a) Define haracterlstlc funr.:tmn of a random variable obtam the same for

normal distribution. [3] -
b) Using inversion fonnula ubtam the dlﬂtrlbutmn whose uharauterlstlc_ :

funr"hqn is Q1) =e™" " [8]
05) 2) Stateand provéBorél]" cantelli lémma. ooz
b) S}"-:Jw thatu I;X |<'_’ Y, ¥ mtegrable then | T

X, ——}X:,»E(X ,;—.»E(m

QE)- a) State Lmdberg feller and LIElpUI]DV form of central llmlt theorem (CLT)_
o Givé an application of. CLL | | I8
" b) Establish relationship beﬁveen conversence in probablhty and almnst

8]

Sure converg ernce.:
—

pxq

07) Write short nute-s on am? fﬂur‘_ o
a) Borel field - o A
b) Probability measure and countable meaﬂme
¢) Limits of sequence of random variables _ _ |
d) Dominated convergence theorern. - '-'5
e) Yule- Shitsky results. |
1) Convergence of sequence in distribution.

0604
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No.

"M.Sec. (Part - I) (Semester - L) Examination, 2013

STATISTICS (Paper - VI) (Credit System) (A.T.)
Probability Theory
Sub. Codec : 42327

Day and Date: Monday, 15-04-2013

Time : 11.00 a.m. to 2.00 p.m.

Instructions: 1)  Question No. 1 i3 compulsory.
7)  Aitemptany 4 qucstions froni No el
3)  Figures to the right indicate marks to the sub-question. ;

Total Marks : 80

(1) Answer any eight of the following: [8 x 2 =16]

a) Define: - K
VO BT i) o-field cour '
Give an example of o-field. .

b) Define: "~
i) limsupA
fif) . im}i’—_
where A_ isa sequem e of sets.

¢) Define: T .

1) _..PfﬂbﬁbilitYﬂﬂsul'E_"' 1) gﬂ*ﬁ‘_a_lizedpmbabﬂity neasure.

| Give an example of each. T -

’g)) Show that an indicator function is measurable. -

i) liminfA,

e) - Define: .
i)  simplefunction i) random variable
f) State monotone convergence theorem,
st
o) Decfine:

)  Convergencein probability i)  Almost sure convergeince

h) Definca characteristic function and state any two prnpem&.
1) ,StamVLmdeberg-I*el er theorem G CLT.
j) . Give a.. application uf CL’I. I

o

0z) a) LetA =Aifn= 1,39 s &mi\—31fn—2,4{, ......

Obtain lim A lim A, . Does iim A, exist? Justify your answer, 16]
#) Show that lim A, & fin £ O
|\-/‘

Scanned by CamScanner



Cr.G -84

03) a) Deﬁ‘ne'mlﬁ]mall o-field and give an example of the same. " [4]
b) Show the intersection of arbitrary number of fields is also field. {6]
c¢) Show thatev every field contains the empty set ¢ and the whole space Q. Is

aset contammg & Q always field? Justlfy your answer. [6]

Q4¥ a) Definei inverse mappmgami_shgw that mverse mappmg preserve': all set
relatmns . - | [10]

b) IfA,A, are measurable sets and a functmn-X-_ls defined b Y, 6]

o, CX(W)=<+1 .W:eiAFAg o
0 . WeATAS

Examine whetherX is meas'urahle

05) a) Showthata random varnol X 1S a ﬁm*e hmlt DI‘ a sequem‘e of r-;1mp":3

| random variables. . - | g 16]
b IfA —Athen show that P(A )—;P(A) s B, e - 16]
) Define expectation of a raﬁﬁam variable. G1ve an examplc of a random |
vanablﬂ for which expectatlon does not emst O R A | ||
X, >01ff E—— —>0asn—>m R > Tk
06} a) Breve . =X e R e 8l

) -b) Prove: X ————>X1ff a‘-n—%m.-. -
| P(u [W:[XI; -'_X E'lﬂw() Vr,‘ an'iﬁfé-gérﬁ. . e | {8]
07) Write short notes on any four of the follﬁwmg :

- [ax4q
a) _Weak and strong law of large numbcrs | |
b) Borel-Cantelli Lemma |
‘/ Yule Slutsky results 4
d) Inversion thcorem |
e) Kolmogorov three series criterion.

t)/ Dominated converaence theorem.
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