(\,.[w'n‘:nﬁﬁ on nﬁ(\ Qﬂﬂ(‘ﬂm \)(\H'ﬂ Hpﬂl ‘ ’

p{viﬂ.*ms on one  Fandesn wiriahes!
Fepeetnbion:
the mean ny nva,‘,?‘n valve af o pm)»,le ‘u
Al =ik m‘n‘\ £ov "“n'\ r\{ vandera variahle ' (e cerllad
r,‘“hak,,n of ¥ o the tean valye afF ‘v oar r;;mp\'d
e Erpoctod volue of Xx.
74 i dencted as €0 v o
i“l*‘“‘d voelue of o Qﬁf\d(\m.\lnvl'(\’alc;-
I X' be a cml\'nuoug; m.n'c\mr\ an\‘c\bl‘p with valid

IP\o\nobI\i}-n 'dcneiku funchan Fycx) then the. axpected

Volue of “x' s given \'{1
' a0
e(x]- x- g x £, Cx) dx

(T% | :

-ty

;Notei r o [ detem 19

”' If 'x' s a ducwk(—" mn:km VOH‘(\b\ovw\‘H\ sﬂ of

' e\@msnts i X, Xy, Xy - -- :xﬁg and -the coYTQSPof\C\\Nd
prebalalites E PCI)), plxyY, - ~~.P€1n?% ,{hen' the exP@CE@d
\lc\ue oF x '[5

ECx) = 2 s Pcl‘

l:L
{
* :IF PCZX"): PC'IQ'): - - g - =P§mn)c)F
A n
ELx] - o 1 —1 .
[ '] & X ~ - ug ml

i:‘.\

{= ‘
of o random varable &

The Sxpeded value o(\ O '(\unQHon
x with probaliliy

conaider @ rvandem vayiable

C\Qﬂs'vhd funcHon £, 00 TfF 8@() s a real funchion o =
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Varlahle x o d@fwned Qs

E [aca’)l = fo‘acxi) fx CDL) (d:x

~ob

dlsmete mndom Vongm@ X, ,\E us dQFmQC‘ Qg

E. [ 3613]

Properbes of Expectahoﬂ £

(V\:

o g Qo) PCAD0 (5T sy

—o
n

4N [ W H4 \
{ i i

-, .’ , ‘ T

) If a vandom Vomoble %! 13 a Cons(tonE -’c\wol— 1S X=%

|' .E\EIXJ. E[k] k ey R - [

LIS Ts SN SUlsTYe

2 1o ig o«n}f canstant Thety exPeC‘:ﬁl‘\Gﬂ 131 doda

G[QX] = QE[x] W2 2 Sl TORN* | VL VR

8) If a and b ore On\d ‘l:t.o() QQ{\SEQ(\&S 'l-h@.l’)

Ef oxvﬂo'\ oE[x]+b

L‘) IF x cmd V b"« ‘H‘Q mr\dcsm VQ‘r\qb\es Such *N\al.—
Y<><

S TRy - g, a0 Y S g
9 lerx) = E[m] | of

6) = [ g, Cx) 4 82@0} E[ﬂCDONX & E(aguﬁ]

P oy EEXQ] iecxﬂ B

-

A —g

what is our Md%hemoh‘qﬂ gxp'eé'ko-h'on' £ wo win Rs!
- ' ' N , |
i Q,.,bO\Q”CQd coin comes up head ond (osses RS 10 |

LTk comes up bl U eev e e
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', s &5 =%t uoinnina QF Pupees'lo

*y= -1, logs of Rs 10

Since the con i bolanced +herefore rpfobobil\‘l'a of
8ean<d head '

pexy =4
Probabflihd of aeHma tail
PCD(13=—DL_

we koow thalb

N

=]

|
\M 1o

| i (T

Xy P,y + s plxy)

= (s e (5)
(. y ErX] - _|5- ——‘i :O‘\ { 1
& Leb'Y be a vandom varable with Probabilibes  shown
below: .
X Coxq) | -\ { i 2
pexy) ‘_‘3_“** =
Fnd o) elx] B ()

c) [—chxm)"] d) ox*

Guiven
X, = == Xy = | DQE):Z
@
Py = L PCRs) =5 Pexg)= 3
D To fod elx)+
W - Kk.T "
Elx)= = = ply)
;=| L
; ’ !
b - @) (3 @)
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I

A
. 1 Posy
‘o El)e. < 3
b T fand v [ &%)
T3 T | b,
t(e*) - & .7 opex))
™
e (1Y vy " H'H’-J'
= AL +d a9
[ 5
= J ag
" 2
e[x) - 5
p
|
‘i‘) To find E[C?!JI\‘) r
i
} W kT
i y n 2
! 3 [Cmuh)'l = Z cax;4+b) pC=:)
| =
? . 2 n
| 3 [(.nun ] : < (Qx:-r\)’f’c"x?)
| 1%\ |
| = (9 ) : A 2 |
z 2C-N41) c T(2an+y —+
| l 3
(2ca)4) -+
= (-\ 2 l
) ) * % + 2\,6
= —l ‘*‘-_-{-25
& 3 g
. B
= 3 = 1566
d) Te find < ? =
w- KT 2 v
gy’ = E—[x‘]*&("ﬂ
2 49
2 5 Ay _5- 21 =143
Ty = 7T -( c,) T2 36
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. considey Q Tandom  voriable 'y’ usith E(x)=5 and °'>'<2'=2'q

another  Yandem vavioble g given as Y= —gx +10 - find
o) e [xv]
p €0
d) E( Vi
3
d) Iy
Given
Elx] =56
Tx = 249

And  y = —8Xx+10

0) To find E[xy] =

I

elxy]) = e[ x (~8x+10) ] el —ex 1ox |

f)

-8 Le(xf] + 10E[%])

-8 e[ x2] + 10¢5)

"

=2 [x¥] + 50

= ~3(23.9) + 50

= == l:}&‘i

Lo

b) To find €[ x2] =

W - .7 )
%' . eLxel-Ema]

2.9 .= E[x¥] -(s8)"

2.9 495 = £(x*]

Elx*] = 249
VTo fnd ey =

E(\lilz E‘[ C-‘BX+‘0.)11
= E{ Y x>+ [60- ‘60’“]
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e Gy eCx*) 100 - 68 B1%)
Gu (29 -9)-4 100 - 200
108456

D To find oc® .

o3 = e (v?]- fE [ﬂ}9

2
10956 - EE @gx—no)‘k
2
= 1085-6 _3-88[)4]-?(03

= 1685.¢ = {"Llo—flo'jl
= (085.6 _ i _30,}9_ ,

= 10856 — 960

U‘\"?’ = .‘%5'6

\ U
| consider g pdp of a vandom voaviokle *x g

 Futa) ELK , —2e =<3

0o , otherwise

And onsther fondom variable N =2X the find

®) value of k |

|
|
|
|
|
|

L

i

i

b E[¥]

) elV]

d) e [(xy]

| | ! —9 <% <
Given  pdf g -fxc.x):i? A
| o , otherwise

and oleo  Qlven y =9X

Q) To ftnd value of k&

Fom

\ ,
£ conHnuous YondoM voriable

Scanned with CamScanner

( Y : Hon
the P\'o‘o(\b{\?%%s oft P\obcxb\\\hd .dQng\Jﬁd fune |

i

A



(’" fycx) dx =

~cb

3

b) To Rod £(x]=

We K.T

ks ] "“E_ (\A“]\.-.: S X FXCX) dl

~0b

3

oy

-2

T W ¢
|

x (12) dx

) To find e(y]+
E—[lX] = 2 elx)

= ’ZC":ES:'

eyl -

o 12
= J '3 C-é)dm

Scanned with CamScanner




d) TO find E [ xy|= ‘

Elxy] = e[ xcax)] = 2 €[x*]

5 % J x2 £y ) dx

fﬂb

3 (2]
(=]

35 [ =343]

"

]

I
wl“*”

= - 66

. 10 Unbiosed dice - are 'J\*\mmnj Lind the expected Vvalue o
5um ¢ ﬁm Numbers  ghogo q’h the dice.

we k ' ‘ ‘
now ~H\cﬂ: b«d T(qrouo\r\% two dl'QQ’ Samp\e SPQQQ

Gy vy Cu3) Chy) (1,5) (\,6)

- C20)  C2,9) C2,3) Co,y) (2,5) C%,6)
(3,8) C3,¢)
Ch2) c%@) gy Cu,8) Cu,e)
(6i2) (8,3) (B5y) (B/C) (56)

|9-> CG\?}) ) CG,S) CG[G)

Can)  €a2) (33) cay)
Cup)
(51)
CGA,,V\)

Let ' )}
bt x be g rondem  Varioble .o the number which is

obtoined 933 Sum  of-the numbers  1n the dice.

e iu.s;q,s.e,q» (3,4,5,63,3) Cu,b.e.q,‘aﬂ)j

C5:631%.9,10) (6,912,910, (3,%,9,10,11,09
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Xex) o 3 q 5 ) |
|
pexy L |2 |2 |45 |6 (5 14 |3 /2 (0 |
136 | 36| 36 | 36|36 |36 | 36 | 36 |36 | 36 [36 l
|
|
1o find ELx] + ;
ECx] = = o; pexy) ?:
;:\ ;
{
= Bi [ 2 +6+ 19.+<zo+30+q9'+H'0+'56+30+22+19] i
f
. 252 |

1 [asel

_ 95%

TR
Su E[X]: 3 |

I A box contoing R ved , 2 Gueen balls. 2 balls are d rawn

JmaeHwev. Find the &xpec’ced Value of no-of ‘m_d balls dmwﬂ',

tet x a vondem vaviable for the event of I\@
9

j R

Let o0, denske no f@_d bol\ Qnd hﬂo. 8YQ'QH\ 'Red 6_!@61‘\

number of ved bolls dvawn.

e e g T

b&\\s. =0
let x, = one red ond one green ol
oy =\

!

o ball

Let Xy '= +twg ved bal\s Cx'f’\d nQ‘ ay@e

The probabylites awe

peo,y) = Ry Xg DX e -
1 = = 6! '5,
601 Gl X2
” - "
sy _mtwc  Has 8
I 6‘:2 6¢2_ 15 ,
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L 9 .
PCch') = i’i_c_o_
GCD.
: 6 X |
5
(4 9
C'X) D e —
ploy e &

To find e(x)x= .
n
E(xT = = o, ptayd
=1

= &, plog) + Xo pUx )+ Xy P@Ce,)

ol 7z ) ! (%) +9_<—Z—)

-~ 0% i -+
=I5

$ L

O1|£

R
nEB]= A (

e

1) = B (3 ) 3
Momenks | 4
Thexe are ‘wo —lﬂdng @F- moments. for a -FunQHOh 0f~

a chdom ‘\lmr?o\olé X .

gi) Moments Obou_l» the Oﬁfdiﬂ’:-

Let ﬁCm) be a veal ﬁﬂ.ch o{l. the yvandem Vor\‘obk)(

gCa) = x Lor. nzoh,2- ——-- then the expected vaue o{ig“i

| funcken gea) 5 called *the Mormenks about the origin of o

| vandom Varioble X Tt i denoted as My Where n indicot®

E_H\e or der o“— the mornents.

In 8@\“0?&[ mth moment 18 d@F"“QC\ Qs

%
M0 = [Ty s d

)

. \ . .
for d\\SCYGl'G Yandom VQHQU@ ' G[mﬂ:\: s p(&\)
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If n=o, E[x°]- s 2®f e dx - f fucay dox =g

* ;

. ‘—w -m

‘ %

* IF n:|' C—rx'-‘ - { -'er('f()dx: E[X']‘:
._},0

AT
J X fcaydx - ¢ l.’x"]
~et

9 Moments. about the mean cory central momentsi

ek q¢xd be o veal funchon of a Yandom voviable x

—_—

euch -Hml» 3CX)“ (X~ x) Fmr N= 041,2,3 --- mheve X s,

£
i

-H')Q mecm OP- X 'H'\Qﬁ ‘l’\'\Q Qx\jec\\.qc\ VOL\UQ OF‘ -[-h@ ’F\A(\CE'\OO

9¢x) 18 colled moments obouk —[-he mean of the random
variakle x. Tt s denpted b'd Mn - heve N indicakes
the. jordey of sthe moment fg alse; called centol momef*sf
& the random variable X. o L | | r

nth

v

cenbol Moment s 8I'VQH BU

n‘= E [Q{ X)] J‘ QZ)Q :L) ,(:xctx)dot

—0

fy discrete Yand variable v s
Ao vaviahle }Aﬂ: EC&;*Q)H pL) |

IR N=og Ky & ECH'X:—‘?)O pL) = ‘E_A'PCDC:—) =1

VOY{Q“CQ:_ 7 ) Y =

T\'\e \IQY\QQQQ o{l -Hn@ densdﬁ 'Rmchoﬂ PXCNB ’FD\’ QYOW]O*Y‘
Vorolde x {g defined os the seand cenbval moment Uy k‘

|
¢ OF X It is ako c\@ﬂot@c\ QS., TR cor) VarCx) ’]

- 5 O }A [CK"X)] 5'()( X)) _rxcl«))dy\ k

-0

&Y d\sﬂeﬁ Ym\dom Wv\c«\o\& v;1= 2 Cxp-RY p Cg)
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1 skew - ‘

The skew of the clon%'\{'“ '(?mehon 'f:)(CUL') of o Vo
\Q’mob\o X 19 def\nPA Qs ”\0 thivd  cential momo“t}‘(
: Y

]

X+ Tt A Qiven ba
0 3
Mg = E ((x—‘ﬂﬂ = S (ag-'i)"{x'cw (‘L‘KI

-ob

For  diecvete NVondom. - Vayiable }J\&; = Cx. 1) P(’X)
; , |

_P‘QPQ‘EQS 0? VQYIQY\C@r

)

2 If k is a CO"\SkOnE Jc’ﬂen \l‘anqnce OF k \8 Q(\Lkod to g

LTI \I’o\((‘k')‘=o

¥ Vay Ckx) = k* ‘V)oangq):

* v o awen vandom vanob\@ X ‘Hﬂ@ YQ}O{'\MS}“P b@‘mosen
the moments s @‘v&n by |

0 ST -~ ~.,_f“,,rl,-,’ - .

* Tf X

IS & Yondom Varable dnd a,b are yed constapks|
“then

Vox CQX-Fb.) = o VoerB
'

Funchieng ‘Fm momen\'s~

|
1

| "~ To caleulabe the nth mément of a vandem’ Varlobey
3%@- 'Foﬂomina two funcHans ave a@neral\a used -
) charackerishie function
2 Moment  Generation funclon
.chayactevishie funchons
The  charackerigbie function of o yonderm Vorale *
‘s Adefined ‘Bd bylw)-= el .Qimx}’ where = =1 |

| % Tt is a ~functon of veol wvartoble —e <w<w f

» 4] acha ] HF

y
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m -
'f C[Swa)z J' GJmX-Fx(i) dx
-ob

fov discrete vandom Vavialhsle P lw) = = e“ﬂmpcxﬁ

*T\’\Q Q['\OYQC\OV;.‘“)H(‘ ’fnnc\-\(m the E‘Oﬂ%?mfﬂ‘q : %

‘nto another vandom variablo wy . ;
Notet- ’ B
) The characteriabic funckion is o FT of fxCx) with the |

Si(an 09 w s Y@vovsec\~ |
9 The T.FT ¢yl is the c\cmsi’ct! finclon with -the

stgn of x {s rveversed. .
o o]

-FXC,C)LB = - v - ‘j WX
2Tr ¢x w) e dw

-
3) If ¢>me) o charackevishes -ﬁmc{-‘{on of @ vandonn ~vanoble
X -'rhenk ~th moment of x g 8“’Qn b8

| Mp/= C1) M (. RITY)
- dwn

-~
i

Properties of Chdmdﬁﬁéﬁ%k:ﬁméﬁon;
) The c.F is un)

~

4’3 at w=o i 8‘\\1@0 bd

¢x¢“°’.\ F (IﬁxCo') = |
: g =

(§)

D The MO U A‘npl\‘md@ of the c.Fr Is unika al

W= g i’s %fv@n ba
| pycon| < dycor Cor) | ycen| =

3) Py Cuw) s a Conbinuous functon of w ' in the range
T <w<oeo-.

‘9 by L-w) and ¢, Cw) Qve ccm\')uag’ce Lunchone f.e

Py C-w) = ¢; Cw) and qsx'c—oo')‘ = qSX‘Cw)
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Cw) = by Co) .¢x§m) in A |

D by
And the chavacteriste funchon for a random VQ'{O‘OlQ (\i“

;dons"&vn funchon fycoo) = x for o< x=r.

Given

PAf i8  fyCod= '[m‘. 0% <
From 'H\e “dgﬁ‘\éf\{;\‘m O‘F CF
By o) = ¢ f dmx]
| o0

§ U0, %
= J e ! F\(CX) C\Q(

~

—ob 1 ) }
- i ! uv dl:
7 X ! V-,
i = Uy,
J % ;
3 J Q & dee T
=0 . A W SRR & >
o t/ . . v
; _ _e{:ruai &me
\r = () [((/—=— ] ~as |
At | o]
- ) ' d’ms; 4
oyl " C:x:« —>
¢ s . $ 17 \)LO
X=p
AR ZARY B &.m :
Jw Q“‘)—‘Co—\)

I Jw

1

‘ :
| i [ __ % oo
8) Tke dens.%“ -%mck—,on of a Yomc\csm varioble i qiven bﬂ

?
L) = thhu| x50, find the charackerishe —(—hnd‘lof)

and firek —wo rmomenks,

Gl pp to £ = pe™ mny
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r)fTo nd cF

WekT CF = ¢ Cu) = E(e:““l)

. Jwx
= g e £y c2) dx

—o0
5 o0
1 . j. J.w':v\ .
l @' CQ- )d’—’t
| =0
= o j‘ - Clugth )x
" I L d:i
3 )
=@ wtb) x
\_.)m..b
X =9
Q
I (Ve |
ﬁ Cw) = .= Q - d -
X SR n n
) = &)= inoe
JW-b S
8 To fnd m,s : o1
Lo ke T "
-— * n “
Mn = -0 IS
d o
- wW=o
PU\E’ n = 1
M= -3 d (g ycw) \ |
oD w=¢q'
T . (;‘l ‘
dw "Jw-b
w=p

[

I}

m

!

Cm
—_—— %
—

s 2.
e

¢

=
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Gaiven

M = ==
b9_
pul: N=19

dw | dw
s e [

= Cah [cmc jm-bﬁ'gcja] l

['\ 20 C'~‘t§
(Juo-b)?’_x \

wW=0
-2
M, = ——
(-b)g
mix: “—2a -' = 2t
= o b

Fnd the C-F {20{ 'FX (o) = Q-‘x)

PAf 18 fremye oTIX1

SooeR s ¢y cw) E[;Q‘M&]

" od

W=0

—D
o 0,
JuR - (C-x) JwX “Cﬂdi!
= CQ e Q }
[ oo o
Q

—d
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" W)

Gifven

o0
s Q) r o Cw-nx
e x 4 S e | .dx
&P
-0 7 -0
o e -
oot ] Jxa @ QA 1).x e’ = &
- e ’ e
Bl P s
Juotl Ju =
e = 0
} : ~(=ilt) x X
= \- Q'_ 0
\ 900 l*Ol + [ — ] -
J +‘ - - b £ -
‘ SR
6
| ! :
B e iR ('0—\1 B
\ .
MR G ISty B -
o gt i
e
JWt\ Jus -
9 fuwy Za . 0
- A L I sk }
£t 8= %
(Jw) ‘ ! *Cl ;
Jw+ Jw-1
= -2 = ‘9_ -9 i 2.
Clw)™ = o '—CH@") L+

hoas "Hho dens‘\{-\d" qur\QHoo %C-x): ! ) —e0LxLeD
TCl+o)
. —lw)
CF 1g ¢ytu)=2¢
w'K'T @
ye o (0 y o g
x)= w) e
—o0
¢ o S
A - e
“iv{fﬁmg dm+§& duol
-b (<)
——raEET e

Shew Hhak'+ the “ dishinubion fusetion for which the cf
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0 o0 . )
o S a-JxHw g O 0OW

N

- ) ®
o . o0
! | AEREBITN L a4 )W
- -)‘,-,‘ o -‘ o
97 sttt - Pt
. -y ~(HJ:)
‘ -cb 5
|
| - _'_{ 1-0% - _1__‘_. i e ‘}
R G —tiy) L
|
:, € L [ i A - ! -C“)l
LR =% Cl-3x)
KE
l B l
S o [ -
*( 2T 1-§ > LB
1 A T = T - @ s <x <y
| e U T Cx?)

Fnd he C-F of a binomial oFo distyibubion -

considey

ith
9 pyohoh\(-hd PCx)= Na P9

P+q =1 algs 5 N, o c‘/mm

"

(P*(\,)n: \n =21 !

+he  binomiad Aistithubion of a Yoardom voriable X

|
|
f om e dedinition of c-F for digerete Yandom

Vovieble x.

[\)
- '\ >\‘&\D$t X N-X
= = e "e. P9
X
=g
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-] l. n’m
¢ pe'™?) q,

X =0

Find the dens'\\qd function of -He vandsm _Vou‘o\o[e X -

0)
qf -t c-F 'a Py o) = -lw! |, (wl<
o, otherwise
Given ' | U pn '
L CoF 'rS‘ éK.CUJ)s =i ! '\‘ w) ! “.D‘ =
o ) otheruise

_ ~Jusx ~Juex
= == [ S(Hw)e dw+ JC\-m)e i

= ;“ zﬂml( (Hu)'). ) ~Jua!l. Q;”")-,L)El
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' |°
| . A . e ~iy
= = | ' T T, Cosx Cos0 = .&
oL 'I,,_

e 3 o

L [q-co.f,ij
ma? v

Moment ﬂenomh‘n% funchion C mgf) =

The moment cdﬁnom'{\'n% Hfunchon of o vardom Vousy

's also used to generate “fho nth moments olout the

cm‘ﬂ‘m-
corsider o random  Varfablex with Pmbabmw dens('\'\d
Funeton £, ) then mgf X is defined as the expeck,

Value of +he furckion o'* i.e
My V) = el e\/oc]  where  ~o0 < V<oo
[» @] Y
Meau) = [ ™™ fyem) dx
o conbinuous rardom \/or:\"ob\e

~

.\'. : . X e ; ,
Myavi =" 5 o PR e
| :

\ )
For  Olecrebe Yandom Voarioble.

Properties onuap._
!'* If. My CV) g Q‘ T‘ﬂ%f‘—' of ‘\—\‘\.Q vando™m variable x He

i
1
the 1t mament of x. 1s ﬂ‘n\/en b'd
" R
] - n ' Y 3
mﬂ = d Mx(\l)\
dv"

¢ V:O

* T\'\e moment ﬂ@ne(o‘\"\ﬂ& funchion ok V=o' \s

°
. um\—\d e

chv)\ = MyCo) = |
V=0, :

-
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n:.lp x be o vandem variable with m.&a.p MxCV) +hen
m(d(: —Fof vy = ax-+4lb |

hv

 Myev) = e My Cav)

x TF My Cv) g a m.fd-F of a vandom Voriable x -then

Vb
C =
ch V-) e IMCX(V‘)

* IF X and ¥, ave +wo independent Yondem Vvariable

with MG-F My Q) and My (V) then

MX\-"-X,_CV? = Mx_‘CV)- MX?—CV) :

2

oS

The pdg of a Yandom variable x pc:,ﬂ:_‘._31 for 3:=o.|.2---oo§
lo "r

Find ) ™Meap ) ey

Given |

pYobob\\\\"ht d \‘g‘h;buHO‘ﬂ.

I
[0

PLXY= for o=6,1,2,2. . .00

X

D To find m.g.¢ =

MYF = MxCu) cxff e

= = e PC513, R
x C 0
S ks
L 0 Vll . . ]‘ Xzp l-a
X =0 -FL
o0 AV &
4 (&
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