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p(pue) = (A p(8)—P(A08)

fhosi=  AVE =AU (8aA%) \ enad) =
L ooy g oran). £ A0 (6029=
B-gao = BO(BAVAC)
:@nn)u(snh‘j
so, P(€)= p(pan)+ P(B0A

p(aue) ~p(A) +°(®) .._P(F\nB) ,
EX. P(ﬂUBU Q) = 'P(R)-’h?(e) +P(t‘!)-_ P(ﬁng)hp(enc)__ Pcﬂn9
- +f(Angne) .
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() o< < PR <t
G;) O < P(C'D)<P(c)<'i. and & evnment,

el there e 5 blaek annd 5 wohT\Z balls, ballg
are drwwom ome by one WOR a2 rcandeom .,
Luppose , L) Te the event d:hoﬁha ok ™ ol

2"

Arrouon s whiltz .

Notz Hhot — A .
() = P ([ () P (s 1) PO)
ST L
= &4 3T T3
=L
&
Choose , A=e=Wy_ J
= b\];&
S =
OQI}C“)'—“— _5 < P(A\QJ'):—%"< l.’
o< plelD) =4 < P@=%<1,
%wsTA?L c:;— "T.amd,sm -.e_gff-sc—.f‘u-"*’ﬁeht_ c:F; ¢ Wss?h‘z aC F_a_f.m
esin fhrdee. TH HTT, THT, TTH, TTT, THRY

S =G Bl WU,
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| (},:%HHH, HHT, WTH,THHTY = ‘ableast two teads,

| _ _ P(anD) e :

oa PML PRI <L,
Lok e =%_H-r'r,‘m“r,w~r1-+,~r1"r} = abtmoest cve hesd’.
omd D= § HHT, HTH, TH, HTT) THTY
A
Pled=4 = L, p(ein)= BLS Dg oy i

Slg S
Lo< P(aiD) <P <L,
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Fore «
noac§ 0, PR)HP@-1Y
< moac § B(A) 5 'F‘(Q:)E <P

&5 1>

A and B, Shew Yook —
2 p(roe) < min [P(A), P(R)]
(AUB) & ™M PR T PE) )

oo -e~venNn tg

We have PCP\(\ED‘-Z;'O ord alzo
P (ANR) > P(A)+P() - .
= oz [0, PA)+ P(R)~ 1] < P (ALY,
ANG C A, seceeg po BCh .
=) F(Aﬂ&) < 'mim [P(A],, PC@)] ,
AUBRDSA, AUBDR.
= PuR) e [ P(r), P15
P (AUR)< PIAY+ PE) by Boole’s tnequai@ b B L)<
= P(AU@ < M SLF(%_f PC%')::irk ’

Fnide ﬁ-aobaﬁ‘\?ﬁ Mbd;v_}f . dn a %‘n’l’fﬂ- xb’nobe&\'r\q fr\od.gl/-ﬁm SO-"‘HL
‘—;:_k)acp_ 2 ,(?\},‘.,s a -F‘mi-\t numb en outcomer , so.a 2 01, L2000,
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.U31=—(2— p ansd:? -%m F

£X. Toes o esin ~oeL ,a:{HH,m;m;r-r} ) 1= Jun)

oy (.D,_ U)3 an

€= {@(cm\-ﬁ one. Hhaad s “‘*’} = ?mzf“’?:] = SpYUSg,

\ o R . .
FQQ}S'.*@A“ —\mt;iig:;:;\l Q\M“b o &13d\\“‘\‘ lg Q GS&:QP %q—, 1,‘;1
—_— A ARe union simble eventy S muuq*m&“d

' S
Q‘) Ahd .:;Ye;ﬁ’cfnm aovaned n €,

. Feobaklls df o eveny 1S & 'g'vﬁ\\e \Vﬂn‘oa\o‘\\ modsl 'i%‘: b
) sh\«:\ "\a 'Fno\on\oh e o’f simble avinds eohole wn'isn S E.
w

Scanned by CamScanner



——

72 J0OME SOWED EXAMPLES :- 9

s

Q. 1. Two Playens Aand B Ras m*s}umhvm\ C‘nr)ond N Coins.
e SEEY Tf 4—&24 Aoes AR coms g.muuﬁm uual& cohat s 4he Pml, ARat

(d) A -cm\\ have morte heads HRan B
A Ll have an many Keads oo B

(gg A el have J?zmm W +Ran B
Saleliore. X: Numsenof hads obicinad by A
= Y'. Numbon gf«p\uada oblained *bd
A ssumiry “Re coln 19 in, SO
P A wnill ave x NLO%A m’la\ B8 will hawe -Rlacla

C““) ()" Ca)() W(”)(a)

@ P0Y) =T <”LD(H>
x>a

P(Ké\a) 2mH nH)(K) HZ G,: 9@
: Z.LH. r (e

) )

Z Lc‘-‘?—-g@\cm'n} C"g 1% i (H— l‘)““
= Coe?{—.uﬂﬂlo'j 10X (M)hj
= X c:»e-?f«umx o,f AM ‘m CH 92n+|
2_21'\H
| 2n+)

B +\ n
22’(\

9 e(x<y) = B(xzY) = A P(x>>f) -?(x<7)

-1 2n+1) |
- 2 22n+l il

Scanned by CamScanner

2_21\*‘\




@c’:

odd men out’ , n penzons *oss ‘eqyn

_@—%_:2_: Tn a gome  called o\l b m.fm»\mmwﬁ; n AR,

son  who

Thﬁmt;ub OMKL s E p:u;s'tm n ’f: { MU’P A

o s differun a Gm-'ul Wm'g
QL&—C‘:EW C/g\.'.;.é X\r)\ "_\I_Rak %aﬂmh \S Qﬁ 0(‘«1 mﬂ) thﬂ

\ L gy

brrobaliity  HRot — .

A m™man .,
,-\J}'\gju_ W\ be an 0
Ca) An a Formt suamired o concluds e game,

| b2
(b) >u b’l 2 eanl
Solution:- ":9\1 odd mom o \) be %‘”‘A f"'
onberig ol

. o—\p\d‘l n-— ™M
© a :-r}{: Jri;mmm G ) etz ail and
ek -a

ag}, a ‘ead anda

mbm}_ ol Taal and &

"*i"‘mﬁ?% gt o Hed
PO v= (L))

p(i B pent) = )( %
C'mmz ol be gn odd wan in m&nm) -2 G’l) @_)

-—
—

5 TAm-1
k) » Plogs  cnll be Feasisied .‘g R ‘SZ“S% Q° \’103& caill
ive om odd man dnd 1R M gy VL §ive an

not
odd v, Sinee Hae blags oV inddpandent

e ey

2 2:"1‘"' ‘
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@3 A {Zﬂ‘“ die is HRrowen T Himes, Whal 5 R probability of
:’j%amﬁ a +otal of 30 bonts.

SDLUHOT!’r’ Each "‘“QJ\O(_.DG:SD"‘"P\O die i\ a‘wro QT]G (qo—%Rl

_

oy U b 1.,2,8,-~.8,

Ve \ 7 APnoceo is = Q:{_
odoye. s Aot no.of clomentany events w7 2 _
iR ‘i“m\s ~52ain vmblieg tRat e““haf’f ARore Q7 Glemrﬁfml, 2vents

\ v
o\l be.  earal : | |
L A d.nno{c_ e qu:,-‘\ ~Rat +Re Sumn 0‘-? R boivr i3 30
—r':: e -r\uy;qbcm elevrantany events gavommb]@ A A n R
n

numbe”n Gg Solehong G’f Kyt X4 ¥ Xy = 20

TRe mMumben fo ccladions 13 ARe same on R coedficien) df
430 In HRe exponsion «? <++{;?—+ ”-+’3:97
| =TI+, .F-r@”
~ 47 (1-%8) 7
(-9
e © R same a3 Hhe corfliciany of 123 in

] <1

2

(PR (Yo D (preip e T )

. \
This is agoin eanal o

7.&.%..-21\ oy (78230 /7 72917
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QRA. A man adduses ‘m m envelohy and wrle M ahe
in 'anmn\: 0':? M bills, 'Lf He n billp are. placed o1
bﬂ\'}éﬁm \n "\'Q.L n QﬂV‘E\O\Mh, Whﬂ“l‘ (B "‘IDJ !\’mbu ‘l‘RQ'(‘

each bl woill be blaced n q t.nmwd envelopes,

Solution:-
Af, « “The evenk ~hat 'l".fg il aQQ?z Jm—%&l TR Qh\'ﬂo\fﬂ)_ﬁm(l}n

TRan  Ywawiyad bmbab’ﬂ?& s - P (D\Ai‘:)
1= ' '

- P(Q‘ Av)

= 41— P(GAi

.
(=g

= 1= St Sp=Sgaen )Py,
cohans., Sr:ZP(Ag; S, = ZZP(MOAJJ Be e g
L “<'

2 = ?(A,r\Az O... .nAn) .
Now n bz cam Le Ylaced 'm m enveloban '\m Ml .
These. placemantz  axe vnade ol vwandom mean, '—H\q}
R 01 fk““m\aq'm":\? ML edl equally Vit | Now'in oidm
ARat A¢ J?-\o,'g o o0Ccuwn, Re (1R Bl ol ‘am o e |8
ewelobe ond “+Ra  Jtemoun) (n- ) bi\lx - aan Lo b\m%\j

amora Al Q‘\*D Lhwlnbu \n C‘h-—-\)E Wf‘*&e&,
on P(AL) = M = —L .
By a a'm’{lon‘ ans h\m* B ?(A n { '
o p 1i0A ) = Ve
v?m nA‘nAu){ 1 Y nen-y - “t
- & 'o(n—9 in*i) gm'a ‘<(<K
L Reawina WBnH\M? W @aual Yo
A (0\ L nN\__J | -
(4> no _2)77'(?-?\)‘ "”""'*-(“D“(:)Z,:—';
:i“‘-—%r-.n -é—\- -"L?)—I"*-"""'\' G_Dh"‘%'{
—7 7' whan Mo e ‘
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Exs TR ‘P’“%onmz tohom o maG call A, Band @ , Sy
go‘rlﬂ\f—c\ b amlcn Rat om +Rem hag been ehosen

(\k J'LCH’\CLOTY\ ‘o be U oxeauad and HRe otlen 4'!430 are. o be. Husd,

Priisonadt A toho has  stedied ?'\rra‘oalol\ +Hony , Hun *2a30ma to

h\msdg ARat he has \’Wo‘oﬂbﬂﬂﬂ'& /2 c/g bos: zxmn.tjcul.

~4Ren asks the jailen v el Wim  briva e,o\mqho?

\e\'ﬁsor\m;;a cor\\l be (yd.x , dlapmir that Hara

Anonm  'm &i\m\a'f‘a ARis m‘?onmc:\-mn,

knows that at least Ona cm’L\ o,

an etRica r?cllnm M sy o N\:‘*ﬁ

) pomt Qoup,_]gqt ,F A Kneew u:\mc\'\ c/g hia

yos ,Han WS b;—nol—..
%e\\ow‘* ey %”M e 4&:& be.

Fnos. Ra would
cao uld \'l"l(‘_H..ILG.SQ'_ho /2 ’ s b exeaded,

He
«Q\‘ns ‘gd.lbm
mbu\é 15\0% be an

coowm 13
—i-qu A ol be executed s skl

,Q-,(ch.‘(u_é

0

\S\
Shote "% 35% .?wnd‘z;q;*awm Ao answor Wis axoshion |

l/B , e\.@’\ VN vk Rat A ibto be execuled , e
QSS“—“’“"‘E’) \ Qas "L kaly ‘o v 4%at B 1 fo be, s {)m
6({41::\ 'S ARt C (g to be st .-(n,u_ ,

W v 2
- . Oa Ahat  personan L oeeill be execeled |
Soluhoni- g ¢ ARe  evank e
F. e e event ARat \3’“50“‘-“ = U‘J\\\ be gob g"“— ,
b L=AB <
=l .,) = ‘/3

':rn‘pu‘:a_PC : ‘
OP(EA’) , ‘PCEA\’:B> '?_(EA\&) :

!
P(EA) e /3 ‘ sl’nen_ —\'RI_ d.LC.tS‘Oﬂ s %ﬁ ?K@_CJJ\\'QA ""R-ll’\

1, 1
P(Fe(E)= 2 2 m‘“; S A N

on 'k e\l a \ie ,
P(FE\EE':) O , since A& Gw\w cen e

it
<hnce YR &a-l\m canl Al A tRat ha o
‘PCFB EQ_> =

be. SQE rr’i?_l. ,

Ba Boudcs WW;?(E’A) P(FB\EA)
R - D OLCOREPRED
V3 %2 -

Vox /o + 0%[/3 + Vg

Sy p(ealfe) =15,
> ?Mbﬂ\o"\“‘d ramouT VE !

£
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Ex8. -Trow axe N coubons numboad 4,2, N "‘"be
Y \)@n dracon at  wandown, ~Ran m‘\mi 3

10 mn  CoupOng L AR J&lakm} numban  ON Coubon 471m,,n

‘;m‘o(x\:ﬂ'ﬁa’-
s M.

- 1 ARat oWl P
fins. Ai v tRe even el medma -

Case-T - ('Dnou-ot WR_)
Reawsrad prmb. = P(A*ﬂ) p(Am-1)
- m"— (m-)"

Q.OU\’OM dmuah ’Q)"\\'ﬂ. 'ﬁ\lmlao;ul

Cose T~ Reawcad prebe = P(Am) = P(Am-1)
- C“‘)n - C””"Qh
(Mn
Ex.7. {L—u dic is HRwwn n —h'mcz,g Wwhata R pab, 4Rat
QHx numbvawn 1, 2,2 . ,8 coll "\H?'Qm\d\; leaol

enen
ones.
Scl.t&(m Liet A{ danote +Re.  gvent ARat e R variety wol\\
q\?\fm at least Omnee, 1=1(VQ,
~han o puebalili we yequdw is P n )
=

=P Uwaq

‘”“P(UA) | |
-\~ ié P(Ai ZZP(A' nAd)—* "+ 2 7.7 p(an %

‘<12< <s-

d L Bv Poincone s—@-_mivﬂ
Ina single Rowa crgck\o_ , by, -'QQE AP numben T wonll not
abpean i3 _g__ . P(Aic) = _S_)h , Since YR0wr are mdpj‘yn&r

S'Whllmla, ?Qm r\Ad) (4

?(An nASa. mA.;) (—‘—j
So, Searod ?mb S

1= (D)5 ()Q—) -G)@)™ ()G’-) E@
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2EL EcTED PRoBLEMS 1— (Application ojf W “TReonem !
SN N T WY Y Y

U (Ma"d“ ™A Pno‘o\em) n Ltrerys arw blaced at pandym 1THO

Stm\\,om\\[ a&c&)&ssq& n evivelobes. Find A bn—oba\mlr'a
q m  wmatehes? Also

exack)

Soluhion - Jorndons Aorem stetes

p(mmmwa” axoctly m of nevery) = Py = Z (-) C:.\j |

cohurne S "Z P(Au Aizs-- Ak X S mtt
1K ¢ig - Qig €T

Now, P(A)= (™) _ L
0 (L)ﬂ(m _%V

2 S :Z P(A) - n. g”‘n‘!‘).‘

P(aien}) = (“ ZJ' Vit N
D3 = 3 bwon) - () O

p— —_— _— - —_

- P(exac'ﬂ ™ 'mcrH}u) Z:( _) (mu (D
AT e

e~ smee N T

P (Ot \east 'mmq%d\.n_ﬂ Z(‘) ( )sm‘

Z @ (W)
- 1)
= (m |Ji Z (m*_l') R
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4Re. brob. HRat exq&u
(2) A{aﬁm die is nolled 40 Hmes. P‘“d F \O

i w L oceurt:

= val e\, 2,6,
e
g -
f’(uaeﬁd 30{ A Ag s Ag OQQU-Sj

3

(986 Q—-

Lt;-hﬁqble_, bolle axs Ploed at wandowm im0 ey

® E fs“ﬁw brob. tRat ™ colly emain oceubied,
n .

Soufiom— Ag e VAR qell hemaimg en
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=Sk = ( K)- n’
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Ywa B be ary evenk tith
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B= Bf\.:j. =B (\m‘ QA= ZCBF\A)
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= Z P(8 nAi)
__Z_P(A.)P(B.A ) [Eed]
Im}.s\';cahon. ARis pesuht 5 MRt e uneondihanal \mbobx\‘k%

AR even¥ B can be ghteinad O"\%w“\.‘
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A‘;AQ_(—--..
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' B"Ld”'s Theosemn : Tor a Seawmunca mutually exelusive and
: e_xho.u'\?\'.\v& Q.VQ.“\} AU Agf—----. w‘l"’R P(A;)'} v i,:l,,g_,___‘

P(A}18) =_F(4)) P(8]A))
ZP(A P(B] A
_Eg_LE‘f:" Sinee_ Al Ag,. -T__ oou:_)me q)-na exhoustive. eyents.

ZP(A)_ P(ZA)-P(_Q)-:L.

A B—-Br\_Q_ B(\'ZAi
=|

= ZCEnA)
= H(R) = p(z BM)) Zp@m) _ZPCA)F(BIA)
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Z P(A)P(B\A)
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1=\
fencs e Haomam 15 provd

Scanned by CamScanner



Aﬂnaahono‘f Bojes ThuTdmi” multible -choice test, an_

3 c;u.mS‘hO‘ln, on & o Pmbab\“ P) Ov j\.o\
(—D 1o answf:m ‘?nnws Fmansjnmhz(\‘ AR '?m\:a\:t\ r_‘f

) \ \o&i‘fﬂ'ﬁ' Gﬂh‘zxqmw\ﬁ\
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oheice altonatives ).

O e PH}-:\O_
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n e ’
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[=1
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B,
(f) In a dell adma« chh\m M, Vg and M3 manugaciwwk.
seshuchvel o5 and 30 mun% o{ R -+01Fal BuH:'udr
[l ST 8 faant PR AR
Whal: is 18 \:m\on\oqm-a —I—P,q% b wog manw 0
M:? ’ |
Sol, B+ V: Chosen bq‘ll s mqnu‘gae-tu_md J-a machimne ™M ¢
— A 1t Chogen doll i3 de{led—wu
Bd BO- e 5 FRuwruwm,

P(etlA)_ P(B) P(A18Y i=1,2.3
T e(e)eale)

X ;
p(yle) = A48T _ 27
_ HEX C+28XB + 30X 3 5Q y
(4) An urn containing § balls has be;m%\[“{u\a bq-ka wﬁ

iy £ 5B Vballs
vallg ™ Aan W wnn Carctetmy s5W .
jm\t ir:amn ok mandom ornJ4  and % hobpar

o black. What’s tfe prob. of d"“w“ﬁ o tohile ball
'%mm—\RLMmmm') :

Sel. Let Bt d,mo’cu. aRat hamo
aekt ane.  onite |
ey b 'nst ball dalken '?rﬂam Urnl 18 black’

: Fmi Seeond ball dawn f-mn Unn Aig tohite,
P(c\A) = i p(8y) P(AIBY P(c]Ray) U
i B) P(AIB9 Bna—}%.mmm

e (D)) v

: L =0(D9.
p(Aley) = 32— - p(c|An8i) = 5 - ©

" 5 balls kept inunn L,

A .

—_—

LS p(8Y) FEAlsa} P(zlﬂney
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: Ty %
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3 |50 '0) | /s

4

)
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Ap¥lieakion 030 Total Rm\oa‘h'\\'ra “Thapyem* -

a
A ball is
Llaek ealls,
4. A box has 42 vred and & Af ik is med it ‘;dzﬂ‘:mmd
gelectad frora AR W‘g Jack , it ond 2 onal

b f’i’i"m“iaﬁ‘i iouw wox, Find 2 AR prrokalell -ty
bal

boX i3
a 3econd ball draten n —1Re PO
() wed (o) black.

Sol. Lk R and Bi Icelpechv
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P(leﬁ)h e, P(E’zlej'-*-—-

Q) B(Rz) = P(RQP(RQ\RQ-\-P(B) P(Rz18)

bo ~Re eventthat ~+Re
and Rat Ra B ball dxay,
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= g Xt e 20
- 29

.--__.-
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i ?(AK)

Scanned by CamScanner



@

Note +Rat By (‘n 0,.1.2, ) are o xhoustive ap wedl ag
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F(AK) v(BnJPG\K lB*Q
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P(Ax |8n) = p(x bo? | n childur) :[@) (%)n%m ok
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- =
T
S
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Rcﬂd‘lﬁ Maienial, ( o 69

i
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Variables ]
1 ;
Random/sto chas-\%c/ﬁ-a obablishe Non- pandem /De -genmate
T ! . randem yania
Disenele | Cominuour -

Tn any Pprobabil broblem, toe maa Qiazgf_iikt
eortR each ou‘ce.tsMcL'a Qe_\o_ma_n e\am’t) c'? ~+Ra XD m:}"
a fPnte ned numben . In ma:(l eaoses e outcome tRem sdyes

ade AN, wea|l Mumboens. This il 4Ry @oSe h-Yoss) a die.

T oiRen cased , “Re numbeiz oo arwdicially  wriro s o
) ble ‘wm fosting & eon tRonlae [ tRe outcomes axe Mot
m:r\\:n:iﬁ but We '\a ™ be \merested ntRa mumbaet G‘f Auads

olbtained %wem-\jh-\%xu_ Yo 2s¢s .
.-DE-??\ﬁv’c'\onscrf Random Yomiables ! v | s
(_‘L) Let C_Q’@_’ P) be a sven bnoba‘o\h shace . :ﬂﬁoux
vandom vYemidble 1S cie:?lneciaz&

o. CBoﬁa\-mza*aunq‘o\za'f

vir.@ ,i.e., wmandom vanioble. X 1S a -fgmc\am_dg?md on~+Ra
cz.av‘h\;’{e s"pam_ L2 such ARat f\\n wonr Z€ R, R nveise ‘moge
x 1\ {("Dé,mlk = {co \—-M(’XCm)(:Q 1. d‘g"['RL Bowel st (:-c:a,gt—]
unden X s measwiable @r.t. @LCLQ. bclorasﬁ_&o Ca)

aamble S\E:AQLGg a random ex\fcm'\mtﬂ\. A

(2) Let (o, P) g s coled a Randem

rredl olid funetion X () defirud 00 -0-
YVontable i im: X(w) y't} € ar ¥ ke
. ; ity Space crga nrandom
Ca ,P) be agwven sbabl .
@ e, 2D e SRR YR,
expoiment., o vaniable i) tRe voese ‘mage. umen X o

R_L & colled o wandy
all

< 1 % l'g)
Borel oz i RS aw evendg, e, A

w ™! (BJ-: im" X (W) eg'}é@ vee.

LY

—t B’/ -
Sample Shace —» {2y =i><(u:)] & en} CR
& Lo no-rtony
Basic l, J,
Frob.
(MmsuA)P PX
» A ‘rrthoduagd by X €
Cfgm Jﬂ-tae‘\;iu:\: {ighm, of x)n ) :
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AR “4Re ‘mduced briobalsil measune  1x _
Qhanm%:n\ ex tRu A‘ms’m‘oo-.ck\:n of v 1{:—\@ ftm X bu\;b-v?::s 8 o
qu\f ~debendent coneeht Q::L %fxai_fe?g -qu:) aa.sa it n%%‘ﬂ.
Liet wus, Hunelone , see 11 oo op a
c.\e\amc:sc‘ru{&a\—iﬁ:\hgg’ 48 disteibubion of ‘eho\oa‘o\\ﬂ‘a 'fn'n X ean |,
de\td&\:a&. | \

Liet us consden Re Borel 2k C‘__od,rx_] n XeWR Wty

B ord also ek X s a wondom vaniable definad oON & Frven
Fwo‘oqﬂn‘alia space C_n_ ,@\,P) intnoducyy Re bhobalsilty measun,

P () + Not Sinea { m \ -4 <>I<_C°°) -‘-”*E =X {(*“:"‘J}V"'MR{
2 PX {C-OQ,'L_]'K':- PL w\ — od £ x(‘_m) 5')3 = FX(?()' X E TR‘L_
Thus . for vanyimg Avoleon O’f xe R! ,—'rRa_ng'mk
-funa\—‘tcm Fyx () c\'\mojiim‘\uqﬁ% 2ame a8 ARe CmJ;J -fm;
Py {(-oa,-x_]'k doeg and Cteenwdj.nalq is callsd e (cumulative’
distibution funetion (d.f) of s \mobmaud distmbukion of X.

- Remoske- (1) T notation of \:sho\oo.h'd}.ﬁ dotan’t anton irko e iz%m'ﬁ.
a nardom Yomable, . | e -

: (2) Tg X isa handown vaniable - tRe Sz yX=al ,
{Q(X{bj ,{xdij y{agx<e), Jacxevy, asxébl,m,
Are alL Qvu'\-‘r,;. Mok eoven , we cgui.al. Rave uged c:md AP ﬂdﬂ,
4o define A m.v. ” A

Examble of RV, :—

g Lied B dosting Grg a ‘?ﬂiﬂcﬂ\n. i
() 'Tm:-\"ﬁu aqm\:’a shace 8 (2= {H;T}.
Lhet ws _C'lb?-;ne; XCH) =%, X(T):—.O"]Tun, ? |

3= Sens o m <Xy e = 5P M <o
S - Bt x} i1y, ¥ ogx<t

-— {H,Tjtg \¢me
CQ) Liek E ! -ossng A eom 4wlea |, . R TR
Thon-ARe sample  space 1S “‘7-=§HH}'TH;WT,T1-} ' ‘
beline X(to) 1tk numben of Nodsines, w2,

Trorefone . X(HH)=2, X()=1= XC“,T)’ X(TT)=0.
- Yl (e, w) = s - LR (W)ER = CP» *® <0
X( K = w . (w) j L) 0edur
= ' | ITT).ETHY, THTY, 18 242
<2, x>5,2, '

Henca , X(w) s a hdndn"m vomab\e &“-%-m-\ on 2,

92 -
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(3) Let E: 4pssing a con ARsdee
Q= HuN, BRT, WTH HTT;'THH,”THT,WJT'fT}’
nw, cy €81,

Be—'@“““' X(w): tRe numbol qf Arodg
=X(#TH) =2 , X(TTT)=0,

Than X (HHH) =3, X (HHT) =X (THH)
% (HTT) = X (THT) = X(TTH) = 1.

I:., X s a Yhandom vamoble ot domoin (2 and range. \0,\/2;3}

L X1 02>R R

Hene. x7Hew,] = ‘§'rr'r} :

§ HTT, THT, VT of 1£%<2
S HHT, HTH,THH W 2743
SHHHY -‘.g 3 ¢ <4
a @ 4=,
Thus A ::'3 Qa nondom Yeseble D,
Hoa Valmz of X=1%3.2,2,1, 2,00 o}

. (o] ’ L= 3
(S) = : : .
X(w1) L, 1=4,61
2 , 1= 2.3/§
3, =1, .
pordten\on event {X_é 2-'1‘5} AR c_mm% abaca 1S
WHT, HTT, HTH, THT, T‘Tﬂ,"THH,'T‘T‘I‘}.

ot spoace = {HTT‘, THT, 'r'n-\} i

3ed il a ’?\qu aPpeong ,

‘o33 28 Yequinag

How 0 =4 H,TH,TTH, 3 and X assumes acounteb ndinite
aumoan of Voluer 4,2, .. IR K(n)=1, X(0)=2, ahe.

fown cmd

f io-s‘s x ¢ 192} ARun

(4) Let E: @ comis “o3
% N lean

How: - . . f
XY ('f“’"’{] = 54} Sif 1ex<e
$TH} W 2mx<3
MG PORY

------

Thug , Xis o rordom vesitokle,
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Lpoblewm N
also @ nondom YM‘IQ‘O_IZ. '
(@\-)) :{z h)((}:— also & oandom vcmmlph? -
b .
o fa),
Selubiont— Lot Xbe an .8, 'dtindé“‘v( R2
Than {0 X(@) <= §€ xe R
(& Now. |X()] tsa heal valued fu'nd{o'r\ A:?—lmc\ on C.Q_SQ)I
§ e | X))\ €x ] = P f “x<o an
Nete HRat . {w : \;(Cw)\ Z q}
-—iw-. —x 2 X(wW)Ex {230

Hemee,  feo: [xewlex] €@y .
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e

Hemes, X2(w) is @ wandom vorade defnid on (ofa)

focblem: 2, T X(w)is @ vandem vaniable on (.m}?g) ARen Show |
Tcxcm) g alto a nandom wariiable on C“lr(’ﬁ)? -
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Than  (~=0,) €05 . el
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&S pisRIBUTIN FONeTION / CUMULATIVE DISTRIBUTION FUNCTION *—

J}!E'f“-"\”"o‘\"‘ et K be a nandom vaniable dedind on (2 ,@,P‘).I)e%m_
a \::o‘m-\ _'?und"fb‘\ F() on R bd
FC—;(): P {m; x(ua)gg-_l . @:w? all & e’ , s called
~Re digteibukion -f—<mc\-'mn 039 RY. X,

Praokm’ﬁeﬁ:f (AHennach De_?\ﬁ‘rl%oh*)
A voenl valued funckion F(2) defind on R Lon Got20)Jeokich sats sfies
R -Sleuom‘\‘r\a .ka‘rae.\aur\"\e_,& 4 '
(> my<an b Flx) £ F(xe) ¥ e R
e, F(%) is mmc’mﬁ\cahd 'T\bh'-dmma'mﬁ.

& F(-et) =fim F)=0
&&y F(rod) =tim  F(m)=4.

X & o _
W F(at0) = lim F(Rih) =F(x) V2R,
P ray g VAR
Ve T s n\@\-\% cordinuews , 1§ caled A L3t bution funation of X,

T

<-b> xy L %2
5 {xemys fremad o
Se, by e raonotonies ’\{Rl-ommog bho‘bnb'\u-\d,
d P(xgvaé_P(}(éqzj

ve.  F(x) £ F(x2)

(5 v ot ol @ sesvanes of 2urly o= X £ondmoye
O <] 2 A eoﬂ\hac\’m& LR VEX. L T2 z\'tl\:\',x, 2., monsto “'\qua
o. ON .

deem-as\fa- Henaoe, ba t!nrrﬁnul&l owem ,
. ATM P (.BTQ =¥ (\‘:}\?d 'n)
B p(x£-m) = P (g 1¥£7MD)

own, &'TMP (le '-“) = PCq))
o, Jim, F(-1)= 0 & FLD=0:
{LC? Leb us toke ‘A searener .A'n = th}
« An s "omn ex\qui'wa Sequnes eventy ,'\-.g.
H-;no_ﬂ . bd IS aak TP AReorem ,
'm F(An) =P (Vim Ara

n=cd 1'\-31':4]
&:ndp(x £w) = P(m (x 2 n)).
oV, U.\':a P(}(f‘h) = P("Q)
e
oy, TV =4
ov F(ﬂd) =1

, Thohojcbh‘\gq\\.a ‘mq,msx.\a.
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_ S xéa+#
\‘9 Let us “oke @ Sequunee 0{) aven¥s Cy, ! I momo‘rO'nwa.\a_

a em‘_\,,,nd‘ Seaunce. evauny
h is “IKC'OT\"\‘I\‘\Q‘\ ARy ,

Heneca ., b C )
P( tm, Cn) = i, F(0n
. P (\a: :x-ﬁ-'x»«l'k)*“"" ?CX"’”“)

e, P(X£®) =lm f’(xccznk)
tee . Fsz)-— \m. F@H h) .
Take , —’--2\ op Mo, R 0. . |

|m ?Cfx-\-h) v or. FC'X'I‘O) F(=)

n-
Kermank:i- (4) F@( 's mot ﬁeeoa&omh aomhnuouws o *\'Rﬂ ﬂi£¥

“JustBeation:- Define , Dw = { ot XCw)" z-4 ) nEN ,
Note -Hat , l\t;noahn': ’Hm {m X(w) £ - —Lj

- ¥ o X(w) <'x1’
B con\-\huﬂ,a ~Reorem og ‘p‘rau'bob\\
_ d im ${Dw) = P ]‘_\‘m b,ﬂ

n>0d

B Pl{es: X(w) ex-§y] = P[] XCw)d-x:'rJ
2 Nm F(‘x—-—) P[ g X & %] - ?\‘im x(m)-*x.}]
$ Tmn FC’R’. -‘?})-— F—'(’X) F[X 'x;\

C&&; emsﬂa

+~=0
EN F@C) F(x-0) = PLA=>]>
Hener , F(=x- ) is mot Mecoss im\% F( ““"‘
F'Cq_) ._3 not ﬂece«&)‘w‘nd uour to e

of a distvibikion -}“neh.m :

b On SQaHus
(%) Lurk \'-'Qa tv F(a) and F(> 18 corrfinunue

Ig PIX=a]=0, "'Rl“

okt x=4a: _ —?(x
“+Repn ¥R GULL& F a. Q
Ig PLX=&]> Oumt’ e aolJtuS § F (=) at ")L"
s C‘,a\,ltd a ch) e 0)
saltus/ o | = P[Xxex]- —p[X¢ 9
'.Yum\° -FQ'59 = P[X 57.,9_\:@((?]
:LJ F-0) : ’-P.[_X:'z:] ,]
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>OS° o e Quml' a dighhbution ﬁmd\oh v

4 ?[xux]
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(:SJ A Nede syon

and Su o.um"t condrhion gﬁh 4R vy, X on ‘-,'-}’ dg F to
be combhimuoun \Qa\ X=x 8 PIX=2]=0.
ﬁ'%ggg‘.r Lot F[X'—‘QL_] 0

TTRen F(-x) F(x0)=0
Fo=F 0) )

F‘un‘r%n smer , Fis oad., 4 FC’*) F(ouf@\d'xcta
From () and (9), 2 Rowe

(2) .
F(2)= F(2-0) =F (x10)

F is continuowa at

Ntces&om Fis comhinuow at X =%,
(_—__d 2 F(x-0) = F@Q F (%+0)
5 FC) ~F =0
he. P[)(:'xj:o.
. The condiom 8 mc_emw\d

PR

=X,
e . x

‘Exi

Lot X be ARe R.V. denot
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aDm ARrdee . Find e ¢ g
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.__'f—j_______-___‘g_. Sud?\:oai HRak 2 eandy are dnawm 'gnmm a deck <"g 52 candy |
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nuwme ag S\quq; dnatem y o X is a nandowm Va;ﬂdb‘\a_'.

Tf an oukesme of spadey IS dencted by 2, and oHlen outcomes ane
hebresented EH t,tRun X S o neal-valued ‘f‘l\'\d’b“ defined on,_

gamble space

.Q:Easa , tss | sts ,sst, sttt is%;ttif’t*tj

@, Wy AP wy og Wg @3 ®g
Hexwe ¥ (e0y) = ° f lse |
C ) Hf {.:S;G,?
2 "f 1=92,%3,4

2 '\g li-:l.
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broobkakilitieg ~HRhat ara_ assoaiatey estHR HRam, Cleonly , X ean Yeke
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=3(fx3x3) = 27,
1A o4
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eand,g m:d\qawz'\, cdr':éxoub_' neblacement ,ARe brdaalilrties
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on mot ! f exco
Qx) - g 4 1
0 &x< /2
v ey
Qeltdion: - E C'Jf—)wh
i1 — >
Vo 1 [
0 —ll/a """" e

O from Re m\:\-\ 't ts elean 4Rat *R-L‘g\lncmm e

) Flw)-= \.m FCI)FJL‘.T no(o)— 0.

L) F(“)“ hm F(’&) = 'um Q) =1,

(_u}) \n‘n F(0+ W) = \m\ ‘q\ 0 = ¥(0)
Awfwrls:: 9= 1=F(%) ,
So, F(®) is mght ~ Continuous .

So, F'Qx) S aad ‘ng

non - dccrmas'wa .

?ho‘clam 2. T3 {Re %Uowmﬁ '\?\lnd-lm céf o Mok '?

F()=(0 x £0
o* ;f b L)

Q

¢ & -1)3g 1¢x<g
§+ (oc PIRRNERLEE:
" f xs3
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) rigeo dacn (S rege1f s
- I - e BT
() FCv9 s i poer) =, B0y,

= F(2) 1s contmuown o +Ra mant at X=0.

F(1+0) = Jim F(iew) = tim P+ 8 Y =1 =R,

Ao+ L 2 )

: * - =1,
D F(®) s continusuo to 4R 'ma'hi- at

| F S, R4,

F2+0) =) ’r (2+1) %_’oi 7t ] f* 7
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°a

Scanned by CamScanner



Pﬁgbq\_e:\w?,—'-t:—;dndam yamcﬂo\c ansumn
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‘. P(X£x)=4V.%2q
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Qe lomn -

Plx=0]=2-

»F@f—) ?LX ri]":f“
prg =14 - e, P(x ¢ oc) =F(x)
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Srapmivg | et | Sy | Sk
X 2a F(a) | asx e F(o)-Fl@)
%S a 1-F(Q) | a<k<b Fb-)~-F(@)
oy F(a-) atX<hb F(»)-F@)
X5 L-F(a) ReXSE F(>) -F()
X=a F(@) - F(2)

CEx. L. The d.f. crg an rV. X s cd'wm Ba .

J '|§~x<o
L F(X) = - 0Ll )
FC ) T//: @ 1€ x<2
Vi + Vo f 2¢x<3
1 f =23
SKa‘ch oz d-f. and compute tRe #\mq\ﬁm
@ p(x<2) » ©P(*2 . @ P(1£x¢3),
© P(Xx>3/) . @ P(x=2), €9) P(2<x47) .
e =3
Selubion'— 1
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.'? B ex\sts, ts called +RL R Ovndy RAW momen

K ;
. Coq b TR
[ For a samble doda, {(‘Z{,f&): =\ () K ’.Z :Ft"“k i
ond Somple hawo mMoment 7 _ ! wg. Now
raden Kab auo TaomMe mh—-lﬁz,'kt .g,.. ,

My = g‘_ 'x:h'-f-_li -—-»22‘1” P[X=2i] ag m>et, bd stoivticy
deg'm"r}'\n'n’ Og brobak) l'ﬂ'aj

Houw , /u“'z_ E_C;(J ‘e R weam o’f X,

Now, teke a(x) _ iX‘“E.(X)}h!JFRMV

/qh - E CX - Ecxj)h ' -\E it exists, is called +Ra
R ondoy centnal Moment of X.

Vonanee Of X1 The ‘2_“‘{ ondit certeal momenk 0‘2 X,
't denotd St Yon(X) on T - -
G“;“: Vou(X) = E i'?( FE(KJ}z
=e(x-p)% M=EE
=B (X% X+ A7)
= E(x) —2ME(X) + a2 .
= E(X)-M
- EQX" - Ezﬁx) ‘
e Ex.L. jg Xis a ngn-m_aa%w. R.VT,HRen E(X) >0,
;__;_{,_ wek X bea disonate. RV wrtR ‘mass bowehs o, xn,.....

—

As X is mon- ative RY , 4220 Vi=l,e,,. ..
Noeo, E(X)= ) aiPIX=ai] 26 o P[X=2i] >0 Vi
L=l

Now,

® Ex.2, :[f X is amm::aaa’r'xﬁ R\V.and E(x)_:q ,Hum PLX=0]=4,
Sel. E(X)=0 = ) wP[X=%] ,whone X% 0, P[X=2y] >0 ¥
S0, %:-PE;(:Q‘L] =0 ¥\
& ay =0 Y.L a3 ?[x=113_>0'
C> ¥ =0 iR \nhobqb‘u\‘ﬁa L,
e, PLX=0]=1,
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wlem'- Shotso -HRat \g) X is an RV such Rat ?[Q‘X‘bl:i Han

*
EEO{J and Van (X) exist ond q ¢ F_()() 2 b and VYan Q() ¢ (b- azz

_‘?’E__\_iil{if Let X be an RY, disouwte Hpe,
Tun a<Xiéb YU ax, PlasX<b]=1,
£ aP[X:!L]é 'K:P[_thl.;] 2 BPIX =xi]
N oA’ £(X)¢b.
Nots, Vot (X) = F_fx E(x)} < EQ‘“ a+b\2

[ Yomance \s least mean [quosa. c:lcav\cr\-\l:)'r\]

Now, OL¢QL5 b

atb
a- 2 “Z-grx _9_’SE_ ¢ b- 215

b (nosi< (5

E>Z(q" aftb) PLX= ,x‘] ( )Z?[X 'x_]
- a.fb) b a "-J? me()()‘f- Cb a)

Result:- 1. Shom*%qt E(X—OQ S minimum eohen_ a:E(x);
Non (X) ¢ E(X-a)%,
ST g(x-q)t = EiX-E(x)+E(x)-—a31

= E{ﬁFECXJBZ %E(x)-al’—
= Van(X) +[E£(x)-a)>
e B(X-2)% > Yan(X) ,  sice CE(}() ~a)* 2
" holdz tohen ECX) a, So, E(X- 692 1S ™inim um Lo\\u\E(X)%
E’gsu& 2, Su\:\uoso_ Rat fﬂh AR vordale X, 4Ry 2109 v nomend exiths,
o.'nd /\12 (A_) /ﬁ?
[ Stemdand deviakion is e least RMS de_mml’]
Proof:- Mo (A) = E(x-A)*
=E[(X-p) + (> A),'I
FE(X )%+ () w2 (- B
PRt [E(er)o
.ﬂ/xz (A) >,/‘l2 . J
=’ &an n[d} 'Iﬁ A:/(.L,

\
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_‘T\mzum q AR moment ondin exsiz ?‘m an RY. X, o
“mumen\ of ordun b((n) Q\Sb oxists,

M‘-' Let X be a combinuews RN, ©
Pladuii o
Note Hat 5 \ I g@g i

—0od

b POF g(ﬂg

= [ p*feydn + | Vo egdn

x| &) 1) >1
< SL.{Q«)«W_ +S 1 ? {tdn
fa121 x| 21
2 F[\x\uJ S\m\ fagax
: 121>

[ Fown |x|4 ‘xl*-ii and 'fm \'x|>l l'x\}“<\’7~\ e} A{\il

S\fx\ fox 2 F[le‘i] j PRI AL
- ol od e >y

EERS S \«]”’3@9&«.5 o, ap E(XP) em‘a.

Hunea , E()(ﬂ‘) exish }'raonde_d E(X“)M'\S‘rx %0'\" A,
stk \

Fx 1. Glwe an exombple dg é souwte ci\x‘cm‘oulmn eoh0il Theon €
|

puk Yoianee dous net .
. Sol.t- Lk A b2 ‘a d\smh_ RV eottR }omg

= ?L’( LJ i ,L \,2,%,./-

oo, Ke o —
,Z?s"

v=\
Note HRat, . ey PR
Z\k\PY_XﬁLJ ] % " i KZ 'L- iz ;Qﬁhv“a%.
e . . _.. o E I RIS f_g S
[ I ']

=d
Bk, T 182) PIR=] = Tk
L; | = % 5 = .1._ ) diverges,
Hence , E(X)e_xts\; but EQ{’-) doca 'm:\:
c,‘} E_Q() existz but YO-"LCX) dow not exish,
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| Ex.2. Gilwe an .qum\ﬂt ag a cominuouy distmbulion cohmme Mmean exl st
= but Yonionce does mek,

Sol.i—  Lek X be A corinuow RY wih POF
- - 2 \
gC'X),. =3 "S) x>

od O » OW
te tRat > -+t .
Note ) j\m\g@gdl :S’Q' 2 4g = lim K o -
M o3 L2 ) 03
1
: +
= 2lim - L
-El-—-)ud x 11
= 2lim (1.“!_)
Lol
od o T 2. = &
Rut j %2-\?(’9&'{ :j sz-.g'_d‘l': ._.z_dq:_ - ' Jg_&
, 1o X
— =3 4 i 1
) +
W= 2{?‘;72.4 [lh‘?\]l
- 9 |im Int
Lo
- 4+,

Henee , £(X) existr but ECX"j ov» Von (X) doex mot,

Remank:-1.Considey +Re PMF P[X: OLJ = K
; AL
o , ow

5 | .
Note ‘Rat E(x"*) :/Uh‘l""sh buk Etxh-tD:/’l;;“ doumot,

y X=V,2,3

2. Consdan e PDF [0= 3 2 o,

o Pt2
0 sow
Nole 1Rat /’“é exishz but /Uh,+1 doex mot,
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. R (Y- VTN
\ablea Xyr X2/ n :
Booblem'- 4. Assume Wat 1 hﬂh"\vrg'l{\m\?’”l { and =1 u:'r\-Q: brobabilihg,
ke expectation ond Yortonee
p and L —p ,ms\mcﬁvdd- {??‘\’

‘R “moduqt of 4he ypondoem yvonmables . K

_30_\@‘_"_“5? et X = X Xo-- Xn - .
E(X): £(x) E(:) - EC) L f Xy

E(X)= ]_r E(xi)
. - ﬁ' {(-H)\o + (=) (1—1:)}
i=)
= (2p~1)“.
Van(X) = E(X2) = E*(X) N
E(X* X5 .x,?) ~(2p—1)

- 'ﬁ' E(Xi‘z) - (2]-.: -Dzn , bn %‘nod.ue\: \owe c‘?
- TE fepr =R - U
- 41— (2\"—02“

Froblem'- 2. P X is a disoute RY. and EQ(%) =0 , shows Aok ?(7(:?):.'
Daduce at i Vos(X)= 0 Han P(R=p) = 1, tahwe ma= E(X).

Seluhon: - CQ Eo(f.)_,__o
2 T PC) =0
@. ‘E-P(X_’-‘-'-.O) +\-P(X':1)+4-PO('::2) T 0__(9
Prom (e et P(x=)=0 ¥ j=23,
T hy=1 5 P(X=0)=1.
@ E(x)=p
Van (X) = 0 |
= EX)-E*(X)=0
$ E(X’*) :/‘-lz y
é 2p(xX= - Mz
ot =

¢ O-P(chp + I'P(X:u + 22.P(X:2)+-...-4/‘1,“P(K:/l9+--—-

B SO = 42, e g L
B PX=p) =1, ep oy el ias
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0= 3 p=P £ o, w
r)(ﬁ Al /
[ €4

co\um wotl . o and l'e; o O&!‘\'\"IL Shous 4Rat e wmoment Ofcmdm

m Q_X‘.S\'S 'ig-f n<F ASSL&M\T& F>2,‘g\'ﬁ&‘+€)\l meon Qh‘(l YC]J'”Q“CA
of AR distrbrkion, ]

Soboni- E(X") - S_P\& f@%‘“‘?“‘dx
x

% P

"B
=R &np}
: N-RB) ol m<
,-—_hpbc’( ) >

-—

S0, E(x)= *i E@)’

P- "
ey Fekgy- 8B
r-z  (pV°

Troblem 4. Liek X be am RV, Witk PMF p(xg - Lc.(m;qj 2%, w=0,,..N

bﬁn&l Hhae comstant ¢ , Q;)f; d' P(’-’H—D and » OYRueoige |

Qoluhon— (9 gp(,x)ﬁ_i 2N Z (QN '1) o _

>[5+ (R) 1

0
X) ?

b ey (0D, sy

BT Ty

Nocs , @:_991{,(’,“) - Z(N-J:Q 1Y)
> L (=0b(xr) = 2 Z(“ “”9\°(")

C>Z {CZI\H-\) ('x-n-)} \:('xﬁ) - 22 CN-OQ\BC'Q

ﬁ>(2N+) - E(X) = 2N-2E(%) | |
> E®=-1.

71
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B Sum and Phoduct Liatez crf Exbec\-ﬂ'\'\o'r_ni: —

e Sum Law v If X and Y are 4eoo diserebe R.VE, ’\'RZRE(X ﬂ):t(’ﬂ‘;
an

ﬁ-\ogz— Liek X o e valuey Xy X, Ay
Y tows AR walu l;]g;.. ,\dx, .

De‘(]—‘mu_, {A“‘-h and §Ba’j are. oo x:o:rtFr\-’v'.om 0& L2,

Noto, E(XI-\'"() Z EE QQL*H&)F[ {!b'. X(_w)t'll)\fcm):&j.k:]

=l d:'

=if waﬂéj P [AEOBE'L']
U=l dcl . |
=) 7w PlAIB{] ¥ 27 ‘ﬁéP[Ai“BJ]
b o
:;FZ“’Z{&Z‘_ ?[A'I(\*le.+ -aZ:| ad gl\’[-‘\if\ejj
S L er AT LT . Tote] Prolakil
| :-':;"X_:_P[Al] +é% \&aPT_B&] [Ba' —n\_lo“_uﬂhdi

L= Z i PD(’:Q‘LJ +

.~

=1 4= E“FT—Y:H&]

= EX)+ E,Q(’) . -
Indebendence c“f +wo Rondomn Yosiablest — Q_nns'dcm Awo diaeute R
X and Y, ek X /R ae "k and. E_a“-az,.....} e YRe Sehy O'gmcw,
bontz % and Y , respectively, ARTIETEN |
Ten, define Al = {w: KCW):fz;_j ajrul- Bac iu:.; Y(e) .:h}.
Houw JATY and {‘B” acs oo Houtttomy O’S el

-

Dg?;n'daoh'.* . R.V.a Xand Y ore said 4o \oe_‘md.}mdm*
—‘-R.L d‘SQJ-Lai!?_ ’ ki
L Sy ond {81 @ koo mbcbendunt Yorkions of o

£y
1

f{ eLainsl = PLA]-PLBj] ¥ C‘fa) o
e, F[X*—’lh\’=3§]=P[X=QQ-PU=‘1U v U,
o Froduct Liawo i Tf Kand Y e indipendent disowte RY.3 A
ExYV)=exeld).
Praﬁb - lek 'Z.,p’xg,....} C’m-‘i e Y he 4R
".)tf\'ﬂ’ot of X inel Y, sushectively a’ } ‘? sqhof o
Than d.z%-im,- Al = Jeo: X(9E L] and ga- " .{Q, 1\'.(“’):'&1}'
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Qinee X and X mou mr\o\;mden\

P A rma] Pla ] Pley] v (1 )

- Now, £ (XY) - 22 iy Hco X () = %,Y(m)t?(dﬂ
= 11\

o

-2 zqaa P A neg]

= |

s

(=

4

- jz x: \d& P[A, ]P[B] dur Ao ‘mdsbendencs ,
1a 1
iimm L ﬁam”&]

v ]

= § Laap[xe] ﬁzadw i)
= E(x) E(Y).

Remank:- I £(xY)= E(X)- E(Y), tRan

T T g LK Y= ] = ?megx m}iza PLY=Y a]}
} | = qu-‘-ad PIX= 2 PTY= "&a]
This don't meeessanl \m\ﬂa +?iqb

B X== Y= 1] = PLx= P Y=34] L
:b Y and Y cow ndebendint

Ex, Considen anR¥X iR PIX=-1]=4, p[x=0] =&, Plx=11=4%
Define Y= X2 Then Show -Rat E(XY) = E(x) €(¥) buk Xand Yane not
\T\dtboﬂqhnl: .

Soluion'-  PLY=0]=PIX%=0]=PIX=0]=4
PIY=1]=p[XZ 1= PIX= +1J 2.

o

E(X): (1)L + G L-o. | o |1
EQX\O(‘)"L"FOT\‘-L“O 6lo |73 |0
EMXY)=0=EMX)E(). 11 va|0o [Vs

, —'A \
But, ?[X: —l,Y:\J“?tX" "‘l:] = _L h.,o‘:,:i?:h:‘: @'LX =x,Y= HJ

7 PLx=-1] P[Y-:l L3 g
B ¥ and Y ase not ndibendant | 1= S -?T g
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J X £ >
Quantilesis~ A number . b aq.pm%ma ?iﬁ\g‘;} Ohmﬁd’
PLX ajpjg,i_\: 64 p<?, ly called” & \

N ’ R-Y' X! . 4
on -P S, AL :im of om RV.X SHA BF F() 1Ry
- T grdo,
j_rf s:Ip is ap

an 1-F -0) > -1"‘"‘ ’
F(‘%\") > b c‘.l,a. PSC %P)) an&bz,F(gSl,—o-)
e Pl < ¥ £ F(3)
T X ts comknuows RV, HRam PLR=Fp]=0 f"“"‘f(ﬁr"‘9=‘:(‘1i
and F(%\,)ﬂ: and 53’\, is R solubiomn Gg 1pe earahon F(X) =,

Ex.i. Let X be an R.V. ot ‘PMF ) e
pLx=-2]=P[X=0]=7> PLx=1]=% P(Xx=2]=¢ |

: § b
() Find Median (%) ? () Find a quankie of onden p=0-2cf)
Re RV X 2 |
sobeboni= () prx =01=Z =4
| PLX>» 0] = 1-p[x=-2] :% > -L._‘é‘
Also, nole +Rat S’on cmg xe (0,1).
FEX.{-')LJ:-J:?: an P]‘_X?,'x_'_\:.-‘?__:i-——\i.
Il:%{-{,ow} 4Rat @ma a, 0&£x<) laamaelio,fr\cg‘x.
. _ o and PTX> —20= 1 > -t
Gy PIX = -2 —Jq>°__? nd P{R2 -2
Hewnee , %:0'2—& quantile. crf K ts _2

i CRY. X oot POF
£x.2. Conside oan R ok

‘ f@): S.ec
0 L, OReumse

Find ?1/2 (X) . Algo g-md E \')( - %'/9_(99'[ ?

Seluhion:- Sinee X s a continuows RY , e median %l‘/a s a &o\ﬁ\ﬁw

o x4 x e
> T IR Pl MR A )
FX ,("‘):..J fedet =2 S -

B xEa+ g,
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\n2
o4 e Take Y = k-G~
ES l‘d\GQ. ('ﬂ de ( a In2
5
— In2 ]
° In2
S -6 v -8 —B_ —In2
=5 ey e
—In2 = < oa,_
5 = ‘/2;\
N = ) = -d
= _ng ‘Z\Q. &2 [ ' Sd" ., Gda E]
—|nZ 0 od
= [ J —20 Zde +j 2¢ EJ}]
— 20 :
—In2 0

28 {t@wg Q—EJ:M + r(z)}
2‘—,3‘:{-— (- b2 +1) ?_l-nzj + i}

I

zeiii-thzéz-HJ = b@Tz" - Eﬁze

5—
-:(3!/2‘"59' o |
%) Measwuz O£ Carrheal fra_ndmﬁj_:j /u_-,-_ E(}<), _‘?J-,/z(x) are. R meatwus
af aerimal -‘:mdxnea' Oj’» e digheibuation 0:f X,

Mode 1 — ﬁ X is a dismxde.(ﬂ-on{:munud --R.Y. ,"Hs\&'n_ I'-\Qu_\gq\u_m‘(xf“h ‘0\'\"19.1\,

—Re ?MF( or Pbr) x (%) is maximum, 1§ called Rs ™Mode cyg Re_
digtmbudion of R RNV, X,

Hanmonie Mean:~

—

HM of a non-2o RY is a‘wmb

g Hm= L brovide
\ E -—I-.
—+Re expectation eX\Stx. X
Greometme Meam! — Gt Of a \:d&'rHVL RY X 13 dencsted ba Grand 1t s
= a‘wm Ldr \oaG\ - E Cloa‘?_){) ' .
B et of Btons— o006 - (775 5 Qo= =74,
e.N. = = ’:(J 5 provided E(X) 70,
B Measwu of Skeononsy and Kurosis : — 7 = /“33{2 N
Pl — /{{32 /‘42

M4 sketene s,
/uz?; ' 2= Pzﬁ 3= /uz'L —3 is A measuna of 2xeesy

of kurosis of X,
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Ex

~ s
—
Liek F-‘(t) be tRe \:noba\m\ﬁﬁ 't'Ra% Qa s stom. ‘FQ‘L“ b ""’“\‘L\:qm{ e

Lt V(&) . A% +0 @A) be Ut pnaba -:KL e N
"'Y\U\\IO.E)-Q; 'l-+dt) \wen -tRat 1\t Ao 3 Aved u{"h t' .S

F(t) sohisfer e di el canston. ’(%—.) = Y(t),hqa"a

- + 1-—F

+v e gunc\-ioml ‘?o'nm Flt)=4- exp [j v(m)dmj Tn \’“""‘%lcm
d V) =0, Snd Ft).

)= o~

Solutioni- et T be e \\-gz-\-\me o'f"RL st Renes, F() ?L'T‘dtw
By Problem, Bl qrcetar /TYE ]S Y()-ae +0(4y)

PLELTLtvae]

= Y(x). 4 + o(a%)
PLT> ]
‘:’5 F(JC+AJ°) F® -)’&t) 4t + 0(4%)
L—F(y)
m F(t+a%)—F o (4
AE-0 4# -")’('b)"‘l‘::“b g:)
A =F . %

v/ _ Y(x), om0,
ie \—F() -U S

t =

o ‘¢ = ) dr
:. So B jovt)a
P [ ~teg 0-FED]S - [ e
S \oa,,{\—'r‘tt)}-r loge. {1 - o) = j I an

t
L-ll> tﬂaa '§""F'(£)j =z —j F(9dx [AS,'T S anon- "‘ﬁq\\\ILRV
-;S')”CI)d10 - , Fcﬂ) 0’_]
E> F(’C - A - L
T pontienlan, A (%) =8 ¥
&F(‘t«)—l—eje "‘*iQ ')*‘)‘Q.
Remonki= i P[&:(T<++AE/T>OJ

At
i F (5440 - FQY)
At 20 Ak

i-F(¥) |

e—
—

_ Fly
T TA-F

\s called R etartandous Yaglusa o on
Hazand note_ ok Yime bt ‘4!
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cymmetmie Di mibubion | —

Da&'n’x’ﬁonf— An R, X is sad ‘o be = mmeh—-%callq, diztmbuted aboub
Vo -tg PIX % a—fx’—] —p[ x> ax] ¥V,
Il Fx (- =1-F (a+%) +P[ X =a+x] V.
Fov Q disenele RV, X oSt PMF f(-x), X g saud 4o e SQmmd\—r‘\q
aoout '@’ f -f(a—ot) = f(‘a-r'x) YV,
For @ aonhinuewy RV, X iR BOdF g['x), coe have _
Fyp@-29=1- Fx(a+m) as P[X= a-ML]:O.

& = @)= - f(arg) V.
D {ar™ :f(a\._m__) Vo,
Resulti— Show Rat gon Q Sammt\'nﬁc R.V., all 0dd omdon centnal

oments o 2010 Y Provided —\D-a exist . Also <how -thad
4R mean of HRa RV is AR pownt of

ad-rnmdvq .

| } Jet K be

‘ ¥ be a torinugus RY wrR  DF v ¥nd

Pnoof_-s l-'f::t:m(\'rﬁ(!. about 3 pomt ‘al, Ba def‘m‘r\inm -f(a—')g.-::f('qwg Y x,
2n -\

N E(x-a) = j@—o)m”‘ fogan

- of

[ ad _
= [(@-9™ fogex S A
—a

C

_ ,Oazh-—l f(cura) Ad +J 3273—1 5(0;\-‘6) da' L': H,_—:x,._cﬂ

od

X on —| 2n - Ay | Put p=—w inthe
- g™ e +£Oa fee ey [ L
_ g;duzh-\ -fff+u)0‘“ 3 SO Ml g(a-ﬂgéu ( ?@_u):g@t‘:
—p . Vv meN, |

’ :
fon n=1, EO(-QJ‘:O I:>E(X)':Q'
Renee | Mooy .;E{x-E(ij?.h—l =ECX*°92hh\=0 e

ResuM:- I.f X is sqmmo_’m‘mallq digtmbuted about 'a’, show Rat Median ‘{ X
is ‘e,

h{*’ EG d’*—‘f\'ﬁr\%qn af Saﬂ\mehﬁg dirtei budion abowt '@’
P X 2a-o] =P[ X2 atx] ¥,
. fﬁh ‘tthl m' ﬂ\&\'[ ?[x 5 Q] - PEX%,QJ ‘
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__‘-_-'_‘-‘-—-_.__
Focblem s (Banaan’s Match Box Faoblem) A cortain maumapg
QArouas e wmateh boxep ‘m his pocket, Fach fme Re warrtx 4y u;ih"
AL wadeh , Ko sdeatz one o'f 4Re boxea at nandom., F:':“HFQL bhgbqul‘
Hap cohan e mathemakioan. diseevent Aok one box IS embly 4o "
SHan box conmtaing N matehun , o= 00,2, M oW Ny 0, of
matehe s ‘m‘r\-‘mlld comtained In 2ach box,. Find e expeeted nn.a{mM

—

—_______M_. Since Ry is one malch-box in Wis oo }:oekd;)-ﬂek
bho\oq\m\z of Se\q_q\%rq at  nhandom 4o have a mateh is b=1
3 s

Lek uz o Fa 'Sucoesy ’ wrR R Qhu\mof—\-h \e-g‘c b()eket,—n%__
hflr poakel N eoill ba -founcl Qmp\a at a moment  ohen Re voight

Pocket comtaing exactly v matehy ’tﬂ{ de-ld ( N-h) f-o:-lu:m
Pho.e_m.d'wa AR qu-g*id Sucéeay, T \mo‘u. of HR1g avent is

_ 2“"" 'l_ n [} n~nr 2n-mn " ‘.
' 'nph)(jz.) (E) g - (ﬂ—ﬂ) 2=’
[ TR nequdrad event s 4Rav (2 ,n+9+n‘\cm A3 needad o gevHh

(n-&—\)-’rg Suceess. Fuy A 0ccumanae mf% everdx  &oe muly Row_
a success at AR last Anlal ond ~auve ana (N-—-h) fﬂllm R,

finst (2N=r)ials )

The same wonant ﬂ»b\’it& o YR 1y W Poakab and Ren R
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