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v ond, _

1=

&_/ N C{) ,D

:r:f) \;mf_.:o ,—ten Sn“gf‘*'-
n-s T =
h A
JZw
1=
** Lot %Xh) be a fequanoe. Ofﬁnci.L\:L'r\dﬂ\t: RN. s
ot ' Xi)= ML Y(X‘u):q*;\/,omci
2+§
f.Q_d“&:E\x.i__N.ll <=, . . o
v . 24 24
'@nw some S0, V'L,"Dq‘%“t) .? :‘Z?;_ )
=1

n . \
w ~
and ¢ = ZTL A

=)
,Ig im -g- =0 ,’_WY\/

“—’NY\Q“
gh_" Z P.L
i 2 N(o) ]

=)
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Ex.l.  Examine o the CLT  and TR WLLN Reldg
-__\:-—"H\L Qe ou N, independant  RiV.'3 an},

whog. PT xn=-n17PLXn= n]=Zl=,
PLxn=0]=1—g="
50\.’!\.? /th_ ﬁCXK) =0

o 1 3/2
Tk =k 3 K‘S/z
FKS:EIXK“NK] = ,
“Then , Turikg/?_
K=i ;
o) Sln
fg F ZPKB :Z_K
n K=l K=\ Z’I‘\KB/Z
N
e \::\r-:oo (gi Q-;() = lim k=
>l2
- i er dx
N A TL"'"
Sk
= lim _gﬂv_
naa 5n

= lim ._Q_‘.,N\T
nded S

o5 ' v Hhold.

Q\f\e}b Sga\'fa oondrton does mot | |

-_> Con mok  A500 mﬁ aonelusion tohetBan WUN
A

oxa?) ov» ot (.Z“Ksrz) \3

NMD, \'t'm——— = \im =)

noet T n- & (’i K‘?»/z)*/z.

nl K=\
(I o S12 e Vs
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Sh— ZN\{
hial a_ N(Ur\)
n 1/?_
(‘Z‘ T )
K=)

- 0 'bf?_) .
5 an e N C"x =" )
: indebendant RY/S .
L. ' S a SequenQe, n
E; % mii:'j '\§ ~ARey obey WLLN ond /on  CLT
ete _

Y
D PTxu=2"]= 5= LK™~ “lK.
:i> PL?(\('Z Z—Kl:i}: :P[Xk =—2 J
€l . “Theowern = leb Xy —>X 3 Yn P LY, Thon
3 ax'n———-—}: ax
;9 Xt Xn ’—ij”{
;:9 Yy —> XY |
Wy xn P ~ ‘.P PlYn=0]= 0=PL¥=0]

(%) f“f —ff‘) 1S coviinuoug on TR,

e[ {xn-x) <€ =74 P
and P[ 1¥n-Yl2e] —>4 2™

1 Forn 2Ver 9_>0 p
7 £ [laxn - a):? <e=Pp[ 1¥n—X|< Tearl——% A osm>x,

| ax“—geaX.

W Note that, ;
\¥n— X1 < %j (\i\ ”fn—\’\<—2-j£ Pxnt Yo -x=Y[<€
> i[xwx\ > gj U{{Yh“ﬂ >5)2 £ lne to-x~¥] 7€)

| >e] £ PLIrn-x1 7 5 TP -¥1>3]
—> 0 a8 m —> A

= pT | %xnt(n~X Y

Hemeo , Xwa¥m—F> X+,
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) ]PC) 2 eorvhnuous,
> | {exm) - ¥c°<)\<'8 |
ecokhaneve s |m—X| <€ ;f‘?om N--Hﬂele*\’r

Renee. P[[?(Y\ ~X) 461 P P[tf(’)(-n) ()() 45_]
> ol |f(an) —f0 | >8] > PLIxn-X| <€]

—> 1 asna3x,
» &>0, &>O,

> e[l form) -] ¢ 8| >4 as mie0,
> {xn) > £0x)

Remonk',— E

) X‘n __%.__ET prwovided F’Lx'n =0 = P]:X 0]=0.

) Xn——> X = Yom —F > %V
l\|> X‘Y\Y CX'\'\"’(‘ Y’ﬂ) o C'X"ﬁ Yh,)

___>P b 4%-4) i
(220 =« = XY

™ 3
“Theomern:, — 'L_ Slutsk’ <Y “Theoram |

Y,
Liek {Xn/\’vx.j be A aﬁﬁu\(‘y‘f? boc‘;‘ﬂ"?i? ‘s and
cerR .. Them T Xn > X YT
? ,Xh-\-\fh—'———;‘"x*"c_
W X X, Yn ¢
7> X'n"‘(v\-—'"——*rcx .

% Tmbovstant Example !

x ‘5 a Soouentce, ‘illd. O—CG \ R.V.IS,
“\‘P\ :[‘i ‘{ “} Le snswn ~thot Xn- _L_Zx{(\,c@n)u
en

2. X s no‘t °~8 'f"\’f’h‘\“@ﬂ\ W\anmo\
I n |
. Henee , Yv\ does 'f\O"c %\mw QLT , wohwu th\—' QCo,)

m € N

e e e
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LB'ASIQ PROBAB\L\TYJ

@,1. Tn atowem of 221 besble , A berson 4:&\\% a num—c;&;n%
a second bevson, cohp in Ausin hz\?m‘kg‘ﬂc 4o O_-M nd
peveson and 30 on, At each step WRu vaemu‘?’c 0’8 -,
pPUMoWye s cdnosen at random m 9220 'pmp\o_ available.
find Qe k)no\oq\o\\‘ “ARat R pamowt il be told  3-Hmas

cottRouk b@,a > aked o mr\q berson.

‘g"‘_o;l’gh_’iﬁf “Totel MO ef bossible outesmus = 2203
el mo. of favounadle outeamu= (220)x (219) ¥ (27),
- (220)3 : sinae ® 1S bernfonyned
wrthout nebetrhion.
< Reasired Pnobab\\‘da . (220)3
22673
= 0:-98 , ok
: n
Q2. Al wt bulb is comsidened bad ’\¥ Y lastz '\asi ’r(iar; 7“'\3\)0@‘
' 0{8 wse. Forn a \omrr\-ic_u\_qm brnand o{ lfqht bu , .

v HRe Pbobo\b‘\\‘r\—a of o pandomly  ahosen. bulb tun
gii bad s 0-:10. Also Re brobdbiltty Rat @ vmm\mm\&
hosen bulb lade at \east €00 hnz (gf usd) ts 6.9% . _~

< ce T denotex R \i-gc\"\mo‘? o vmandomy enolen Pwie.
ut(\j:q\’s ARe prol TRat T is at \east 760 hounp ?
C@ What's AR prob. ARat wandomly ahosen bulb ts

not acrod put T is ab least 600 hns ?

Soludion:- - \i:rzﬁme ofa nm\dmn\d ehosen buld,
P(T < 700) = 0°10
(T > 600) =03 _
@ F(TZ-?GO)': \-—F(T<70'0)=0'90 ) |
b P(600<£T<IN) = P(T < 700) — P (T < 600)
= 06'10-6:02

| ol 3 f ks & n ARat Mo
. A balaneed die 13 volled 3 Himes, b is Know ne
Q3. .gau_ a\:}eamd at least oner wohat s YR bho‘bn\ol\d&’\ﬁ\ak
b appesrud eoxactly onea?
B: e faw oppeand at \QQQ onoe.

P (Al6) = P(AaB) /P (8)

2@
\—(-Z_B
S!

- 7

—_— —

91
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2 draweng, m-%hgk

o , R Seeond ehggy N

®.4. SU.\D\POSQ. ‘TF\LN.O:(L 3 chests coch havi
M each dna
Coin N W

Chek Rax flfao\d_ cown .
old coyn \nn Ome dnawen and A& ilven

ac

dhaawqm, and 4R ARind chegt hag & silver coinin ek

dawen, A chegk is  ehosen at wardom nmdl\dnacou 'S Sheng,
o\ld coin tonak is tRu ‘?“Mo,'

ARat drawen  Ceontedng A
Seoemd dawol hax @ Silven Coin?

tRat Re

Soluion:-

V3 _4
7 /2

'S, Subbose a jﬂum Rag 4o maching A and B $Rat mae
. . G-\-R,_ Aotal Prroduction , xaspeckivaly. 37 of A%
@67 and 407. : :

ou’c‘rguk- and 2% O‘f R's outbut {8 defechive .
C@ 1 a ‘fhoe\u& i Saecked Qb random ™ AR outbut cohat ‘R
ii \ohobﬂ\o\\r"ﬁ
@ T‘P a broduel iy Selected ak nando:m
ARy l?rrobab‘\\‘l ARat @& s de ?-E*'\,VQ-", ‘
@— Griven a defechive pro duct, tohat is A8 broeabilihy +hat W we

M AR ou‘c\enL% what's

Soludion: - P( A)= 06
‘P(_B) = 04
P(D|4)=003

P(AlD) = 6:03
\\ } W, oy PCD\B>:0'02

elmin =

®) ¢(e)-064

0.8 X ¢03 + 0:4X0°02

@9 p(D) = P(F\)P(MAQ -\—pCB) FQS‘:\B) -
C¢) P(Blo) - P(® P(D\B) = 0026
10—
- 0-308
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QRB8. Shudent \Jo\au\cr\w'on oaoa cnl'laa& con stz C’g) 70 /4 men and
307 0omen, Assume Hhat 209 of men and 57, of womn
smoke hate, Whats 4R Probarility 4Rat A skedent

Gostnved smoliny S a wman 9

Solutioni- PCQ\’\GOS? amqv) - P(M) = 07
p(ch(ms'\ a coomm) = P(W): 03

p( smoking {M): p(s{)= 02
P(8|F) =005
_ p(Mns
P(M|s) = <P(S))
= P<MJ P<S‘M) ) Bga 5
PP (s1m) +e(W) P(S[W) um,
02 x 07

T 0 2R0:7 + 005 %0'3
_ 0:903 '

—

QK-7. Subpose —ARat Rave s @ dest fon COMCN mﬂ?*ﬂi b vob
~Rhat Q0% «g 4Rose woHR canecon weact bosthvely e
. HRose wrRow concew also weack bos‘f\RVQd. Assumi.a

WA .
+<q\” 4/ of AR *;q-\—;lq‘r\% m a hos\;‘&al have cancn
HRat aparieny sdeected gb warndom

Wwhat e ~Re \oho\oab‘t\‘r\-&

Solution:- p (Hﬂv;fa Qc\ne_o.vj = p@) =0:0|
PCE) - P@H\L pesult 18 \ms‘r\—‘w9

?(E\ Q‘('-) —0'0S

p(ele) =01
PCClCE) : e (o) eLElY
P@ p(ele)+ (o) P(EIe)
6:01 X 69

600IX 07 +0'299%0'05

- 2 '
43
|
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. l-\ﬁ\o\e cholca exam in ek )
domt is & a mu , N eqq
Q. ® A S*C;:—“q ‘ pssibles answa emjl;\g oONL eahich g
e sion - EM dadant  Knows ans e *&M\eéy
c:eh, et igk ONSWU 4 @’H?\U\w‘\SQ' S/b\n_ SQ\QQ\;‘ one
ansg ivq\nho\iqnandom m 4 altonatives 6’9/\1}\1 1§ No
W
ahve mom\m‘va') . Subpbose ARat Hhe student knowop 4,
¢hora,
avY:ﬁwU\'\-ﬁ'?O'/oo'g'\'hwo" |
@ th\}\—HlL bwoloq\-;\\ Rat on a al\/ln aeesYion o
eck onswaeon ?
student qetr o Yined ' ‘
Qv) g‘\u—\—?&n dodent aes ARe cormect Aniwen o vC’:‘::”:\‘\W .
Ii\m\ 'y AR \Qho\oq\o‘\\‘f\’a Dot S he knowh ‘f\\?»wm-%.

Solubion!- B A student answens QDYDnadd@

Ai.' A Shdl'\'\\f K‘nou),g Ra ?Y\%w@n
Ao A stedant aw-uu Ao answoen

P(ay=0%F  P(A2)=0-3
P(BlA) =1, P(6lA) = Y4

@ v(e)= P(A)P(81A) 1+ p(A2) P(elA2)
= 7o x4 + o X4

= 31 _o7ys
- 40 ) |
(AN r(BlM
@ PQAJ\B) . F(Al) P(BIAD-\—?(A?_)P(B\AZ)

/1 X4

P(8)
/10
3140

23
24

— 0:9083

-

——

|

-—

\]
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DISQRETE ms*rmamox\lsl
. Fina\‘d ARe PY"O\DG“’“H& dismibution cg

Let X ~ Binomial (.10, P

&1
CDY:%—‘\'S, W) Z = 100 X2,
sowion () P(v=y) = P(5 =)
!«)<«(_~g+5") :P(X:Qa——@
g 7 10 za-—lo 20~ 24
P = )P (=)
( =5 55,6, -0

@ P(Z'-‘Q) ':P<\OOPX2:9_D
- P(XZ_\U()O—-Q)

160 m 10 —]100 -2
= > P (1-1) L 220,19, 99,
z 4060,

160 -
Q2. An wnm containy 2 vped munbles and 2 e wmonbles. Dnaw
o manbler at veandem —§rrom—kh uen. L X :lnumbmof
red monbles . AR sammbple, cind {Ra "Wob' dis'o, O?X
‘357 ARe  sambli 'S dong ug“«a (9 spsWR (i) SRIWOR,
Solutiont  x: No.g Mastbles ' the Samble,
X takes valuy 0,1,2,-----.

") SRSWR:— _
() .1@9: _%_ , x.=0
g - w2

o \ 2,8
xevein (20 8)

F(’L): Glz_o’l , X <D L L|
&)+, 1= =<2
(%)ﬂ@ . 0<x<3

@ SRIWOR - 1;(,)9: (-—\%—)G—) )

2 2 9
'q;)'\‘ ‘—Q—x?- ’,

2 .le 8 T
qu *'ﬁT)*_('\TX -;.19 , 22 %<3

6< x<|

| 2 X <2

’f(”gc '2130—' , x=0
%26_ , ==
56 , =2
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0 otReruise.

R3. Let {(a):iczx f 2=1.2, 100,
find R W\ucfg -fm; which .?(oc) s a }a-m.g.

Soluhon:- 180 o Czum_D
- c. —1
12:&0(), 1 5> — =
| ,
woes olob_o ;
R4, Liet m be abosthve integen and xNG\mm&nae(?),nq_{l;M
| Ne iy X '\} X <m
im i X 2m
find 4R pmf of ¥.
M—. fox): PC\"\’)% ,%:O,\/err.h
) ., oW

P(Y:a): P(X= }), -a:o,l,z,,,_.,m,.l
F<X>,'m), 'Xr:'m

: iro—oa VRS

(—p™ , e

Q.5 A student s mwx‘a o muthble choice exam in w\f\'\g\\
eacn auashiort hazglU 4 possivle answeng , exactly  One
537 which s corwneat, Tg'\'ﬁx studert: knowg TR Vanswo
Mz solectz +Re corwect onswen. GHRutuise S/he  Seleelx
one. answex ax yaandom ™ 4R 4 possible anseweant.
Rewe iS MO MGC‘('\'\‘V'L mon k) » Subbose —tRat HReve axe 400
gueestiong ¢ g 4 ynonk each ‘m e exam and +Re
tudent KY\?i:g L‘lr\smmr\p 70 ‘/,, Q’g’\'RL armastong Lot X
denotey The Toral manka Rk tRe Student will adc in Ris
exam . \What's e pn,obq\o\\i'\-a disteibuHon efx P

Soluhon- Y@ Total mosikt  Obtaimed by o student "M HRe exam,

?()(:: fX) - (q._qo) (T) <%_> .) 'l'-':':(O;v'—vi(m'

. ’L? HRe Numbey O’g aqe(?a‘,d.z i o
.E. . . "R 0acun| on a highwa
2ach dﬂvaf 13 a ‘b?'ovsscm Rv wﬂé\\a Par\am‘w\a?\: '36.

's UARe
gom\%o\r:"?’\ah Pro at mno Accidamle QQQMMQOAQ}';
X # Gf D\Q(‘idnn& OQQ_LLT\'\\'a on a \\iah‘ma QQQ}\dO-G
X~ Poi(3
) y O\N
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.7 jg X oo Gleomo:\'mo_(D , iR p= 6-7. Find (69 P(X>3> ’
© P(2<X £40nX>5)

Sol uhion:- X
?(X’)’X)—: ('\-—-‘PJX-H 3 P(X}:’)Q:: ?(\*9 )' P:0'7

® #(03)= (1= 0.7)>"

(9 pz<x=9)+e(krs)
= P(X:3)+P<X:<D+ P(X25)

=06:025,
Whet's tRe ot prokabili < o JY) s
C@ N ts fHRe M m‘oU\O‘g -Hmv:a 6 dcﬂ;s?.show ub, ¥ (s ARa
numbesn divug TS dolx Show Ub!
(Y What is 4% prob. distn AR Numben
@ doyz on S doyzg Show up P

Qf—h'm 2.eten

Solutan'- | .
(@ x: # +Aimez G dopx show up XV Bm(’n,e)

(i 7 Hmes 5 dop showuh. e Bin(nd)

P(X =%, Y:a) - i (Q)C\g& <—}5—) Kty (%) n‘_::a:*’;a::(Qn
0

s oW
QDQ 2t_#—kmaﬁeﬂngiﬂ’\1 0% S dob show ub,

7 o B‘m(r\,—é-)

fio- § (D) reoron
¢

s O

Q.9. Let Xand Y Be indx\amclm't V2 iR cammen Yamaney 0?2
Find he Qov(u,’v)}o‘\m U= X+Y, N=X-Y,

Solioni- Cou((x3,%) = Y EQEYD) Y RY)
=E(x?) ~E(¥?) —IE(*9’E(Y9J
= V(x)-v(Y)

= 6’7'— G\L—:o‘
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Q‘A’Z‘ le_t Xy, -- /Xr\ \DL LU

|

dent Defing 72
K. 10. Lok X NFO'QC'AQIYNFO\S(%) yndebanden \a ?‘ X*Y
find Qov(x,z) and Con (*E

Selution'- ~ Foi(2122) =v(X)+ C"V(x’Y)
Cov (x)g) = QOV(X X) '\‘COVC)‘/) - 'V(x)
=2

G
%) T i

@.M_ Liet X b uniforaml dxsi\-m\ou\toa on {of\H'-'r N}',(bNMN
is an legen and Uno, 4 find E(X), v(X) 2

Soluchion:- %0(«99- L o(:biolg,ﬁ.,N] P N2
L o , 0w
£(x)= ,X'__|_l_: N (N N
2 Nt =
X =0 Z<N+D -
. N NHeN
V(- Z"‘“ —a T e

a. Lo&R man/u and vamenes O 7%, Deina_

HRe samble mm\ omd Vernanes Q/%

X =?th &
@9 Show +Rat (X) =M y(ﬂ)—d’yfn :
O srostor 3 (%)% P o) A"

C¢) Show AR at ECSZ) ¢
= EOT):E<'2!\' gx) =R/
(%)= v (F) oo
(©) ZCX‘J) Z(le/‘* ’“‘/“)L
205523 09
p. X1 - <20 ( X - n
© Eéé(X(»X))ZC ;)[j(g—g) —:(x(ffjfj
=4 iz\m —R®)]

= ner ne* n-l 12—
L) _‘_ . k2 L
e 4 E 7\‘—\ 'Z_CXI"X)): TL .

. ,_77)1

net 1 -
- T
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Q.lg‘ Su\aposq_ X ev Ha‘?ep e_m?;z\rﬁc (’mp P h)
i ) WWnwos
Ca) Find VN\O() Mﬂmv? Ofsrwa\JL il s
Yi - I ‘0 Othon wise

X = Z\(,_ S TRun
Cov( Yi,Y{) = EQ(LY )~ E(Y)EUCU
( é)::PC(U‘I Y, ) pZ
a 2
= p(em) P (Yj=t] Yes)) =

'mF1 2.

‘b:___o\u"'iﬁﬂi— CQVCY\/Yd) = \) e —F Y-‘Neennou\‘likp)
= __L"’
n
v(©= v (Z¥)- 1Y ”’%%‘ §)= 2 1)
+2. 'ﬂg\’r‘ ,Qov<Yc,Yd‘)
= mpa, + n(nHh !f‘i/
m=]
_ 'nm/(’m—n)

]’CHEBYSHEV 'S TNEQUAUTY

Q.1. Liek X1/ Xor--7 0 e a sequenes crg ‘\ﬂc\mkmc\m¥ Berinoully <p) RVs
Lt Yy = —Lf)(a fon nz=l,2,0... Show-Hat fnn any €>0

X v Ban(\:)
2Xi e Bin (n/p)
£(zxi)= P
(259t
'v< zx) LV(EX) = 5 '”P(' O’—@—Z

?(l‘fn~p|> é) ¢ 201 ¢ e POP) £

neEz €
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(X
Mankov S .Y’ﬂema\'\’ra — P(X ) .__2
> € V(x)
QNB@&MVS Tha%uq\f\-a P(‘X"ﬂ‘ )
At p(1x-pl > E(S’) Z e?—‘
Q,Z. Fon any RY X;%T\ow-\—Pmr
> ny t >0,
P> < 2 e () Front

Soluton: - F[ 2> tZJ - FD"”X"> \—\—t"-]

X &2
= P[ A XZ 7 1+ €z
%2 |+t {81 Mankov's
\+x ) ' 1z Tna%o\\'ﬁa]

i

@3 \':on AR %QQYT\t\'h‘\Q dighoibution m‘_\a oME

0 oW
Rrave 4Rat P[\X__/q\ 2o} > '-;Lf

\hon: -
Solunion E(X) _
V(X): 2 , =]
- FL\X—N\ £ CY"E] 2 ‘"i‘z_ /ba thdshv’s ‘\ma\}a.
Take t ={2 ,

s P IxmE2)> 2
R.4. A gm die. is wolled nF\wme,s ?md a \ouou\ L,m.n d 4o n Swch
ARdL ARe brob. of aX least ewe $x ™M wolling i3 24,

S__P_\L—rﬂ)_'f_\j— ~>< # <X bd ’*Rhou)\va a die N Rmes

X v Bin h’
PEX > \] < EQQ . ba ”Qhkov? immq\‘r\a .

= Pl 2 1) < g

G\‘\\f&’n ."l }/ L ,l:Q.,, 'ﬂ>/3'
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LQONTIN\)OUS DISTRIBUTION

Q-1. Lt X be a continueuy RY R bdg

_&7(79: icd 'f'”’ 04 x<VY3
zez(“@ ‘fm Ya < x<|
0 Ot wise.
teohans, @y and ¢, ans constanys hich maws { & conbinusuy
%mch‘cm. (@) Fnd 0 and ey

@Find Qcig afx‘
(©) Find PQ»(>/ g/;Q ond P<Vg <X £ 5’3) :

@ (" L
\S Q"xéxfj‘ CQC\-—’)QA'X. =1
0 y3 '
CI 201 -1

Solution:-

B T 5

t% Q\+4Q22 i%

W oegx=lt GO > Si_2
U2 VYy™ ‘ A Vgt - ) 3 3 <2

<S

~ o G\O—Q_Qz:o

e~ C‘Z:B, Ql:: G,
QQFQL): ° » X <0

2.
Q\-%:Boﬂ s 0cx<l/y

V3

(@ P(x> 73) =1 ~F(%@ =429 4 é(%’r) -1

P(Va<X2%3) =F(¥3)~ *(5) = Ve~ vz = Jfo -
Q2. Lt VvU(o/). St X2 0 3f VLY,
=1 if U>|/2
(9) What’s #e brobakilthy dijstv bution of X7
(9 Explain how HRis resdht con be gerunalised 4o Aenenate ©bsenaations
’g'fm %‘mom’mLCﬂ;?) ‘?‘W: akbitrany . and 0< P<4 fmm a-
r»andom sqm\o\rz,of U(o,j) . &
len” Gy P%co): ICTTANA
P X’:D: V<U> '/2_ = VP_
X ~o f)emnou\lig\-b) ,

@ Z = Zn)(i, N Forvsens Binomial l’\,ﬁ"\b} .
=1

|/3 x n
S eyxdx + QZJ (1=8)dk = 32 -1 (3%), 4 €x<L.
0

Scanned by CamScanner



Y t [a B UK o a
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