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Remark:. If X is @ continfous v.v, , then (ls C, ol
Fiz) is everyurhere continlous and the derivative of
Forith respect to & ex'sls and s equal to fcx) at
each point of continuity of £y . If % is @ discrete vV,
its p.m.f ¥ ,is not the derivative of Fea) writh
Y‘espe.ot to & as shaown (n this discuss/on:
Proper’tu"s of the c.d.b. ;- |

Let Fczy be the c.d.f. of the viv. X ,then
)y Flew) = I'm  Fzlzo and Fiwo0)= limm Fexr) =1

b =20 | %—) 20

ey Fexris a monatone hon_a{ecmas:‘nﬂ function of a2,

thatl /s ,,'-F oL“('(D, then Fta) < Fece).
ily F(¥%) is continfous From the h'gh'ﬁ, that is

f:'m I"—fx.phj-:. F-C}KJ
h—o*

and Fcxz) is continious everﬂwhem if X is a contin-

ious r,V,

Exciys-

Let the viv. X has @ p.m.(z ﬂiven bfj
X, - X=z0

Fevye pixem) = | K % = |
3k X=2

[a}
Find the (c.d.l, of x.
So ‘ ,'—-
To Find the(c.d.?) of x » we need to cdetermine
fivst the value of the constanl i , and this can
be ar.cheNed_-bj‘u.s:'nﬂ..i.‘/:e facl that )/‘_'.,?rz.\:.l. s Then
all X
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‘T'l—aen‘ the c.d.f of IS

2
ok, 3
* ” ~ 7
3 _ _ 2
z g =1 N
o 0.ur .}_i [
D
“Th

epm'PaPl"V)(

: o) X<o Fcz_;
Fex) - -6‘94- og T I .
3/6 by <2 | — % pixnm
! Xz2 27 . S
206 f— 5 P& B
o }P(ZSOI S

Exc2) -
Let X be @ nWw of the contiyniaus -tr:,pe w',-fA —
p.c.f given by :-

- _).2‘.?'5. <X <00 : __‘_
ﬁfZJ = { _
o

0. w,
Frnd the c.d.b ap X and ?a'ncj the Pr‘aéa.é.:‘/l'fﬂ state_
ment such as Pp(3<XS6E).
Sol!- , B
~To Lind the c.d.f. of X, wre have : Bk . sl
F-_cﬁ:);o ?? X< d.r?o/ if Xz then

Lthen .
Fez)s jfru) du = 5_2_. du =5 2 du :..1_._};"_,

[ 1 |
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——

lhen If/'le c.r/f of Xis given b‘;j -

) S Xz : ———
F(ZJ:—.L{ : 2:2 R | —
, Y A B /_~
) ) £ ' z

The cdt. of X

/o _)emrJ - . Pr‘aécz.é /’tﬂ- statement Such as ..FACB,C_X..S.GJ

— e ha,ve _— N
SP3<XS6)= Fegy _ Fes,

L A—— Lo d ey V5 _ 36-! a1
B = 36 ( q )= 3¢ g B
- .35 3 _ 35_ 32 —s | : .
) 36 T = B ' '127"' ]

. ,/l!so ﬂoas Pra/:wé:fn-ﬁ can. be faomo/ b usi'n
. b as 'follauf-SI I — = 3 H’eh

- e
e R - 3 o a— 3 - z S—— } s ?,Zl '_g_#, __,,i?._ am
__Remarlrr:~_ ——— l, - . s
- IF x s . continious r.v, then: . T - 3y
Pla<x<t) =plasx <b) =pla<x sb) *P(asxgbj__,..
_ = = - F(,b)_FCM — T N
EX(2)S= B

_Let ch)/{ -for. 0cU<| emd zero m‘berwase_, be z‘her

—p.d-£ _of the ru.X . Define the rv. YoNK . Evmd
— plASY) o wrhere. oCY <1 - N
ojl 3

_Ta find +his pro babi.h"ﬁg > WE pee cf__'fh.e‘aél_'.s_;tf:_a{z il
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ASN

e PO

7 which s un/—rnown ) cu?d hence. we a:rl// use the
AisT? of X for that as follow s:-
PCYS Y =pP(VX §Y) = pXs Y?)
e i y2 y2
'-'-Si()UdX :Sc/x —.:X{ ="j2 ocyg <!

o}

I S PCYSY) = F(:j) . From the definition of the
c. cj‘p t/?ﬁr‘eiegre

—— b y<o
Fﬁﬂ):{sz oS Y <l
o : yz!
_And  since Y (s o continlous Y.V, , the P- d. 2 Og
Y e/l be Found by di/fferent i a.;fmﬂ Fey) with

respt?olf to o, thed is:

Zg o<g<l
_.ffﬂja i, B

. Q. o

EX(’%) FE.2
For the ;fa//ow;nj Pr‘aéabb /tfj c/:s'lfhéu'tmn table 'fmc/

Fe-1) o, Fooy , Fay Fc2) , F¢3)

X "o ''''' ! 2 i .
ooy 5 L L L ,
72 6 3 12
Solf“ -
Xz-00
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-
(AR e ——
/xc»r) !a
IF Feayu (o <o
512 oL <
/12 ISX<2
H/I:’ 28 <8
73

Jiind  feor {)cu , feay , fesy
polt- RIS
- Feay,, ) e, ) - Fea, ——
where F,< X, <L,y< - -~ el
e feo)e Foy o Fe=) ,__5__ -0 L
| /2

- & = - |) - F:( ? -~ 54. - [ N

Fc” IC - 1 2 td © &

f 7 ‘ I l? i l :

fez) “r“““‘F"’*",},—'“‘rz‘ - L |
1 l |

wp - - an ‘2_ -— -; 3, = RS S A S

chs v F¢s) - Fe2) = T

Mathematice! Expectation —_
Let X be @ vriv. with e Pr’oéa.éfh'tj fa&f:'on_ﬁ,__

Lat wucX) be a Funct'on of X swch thet
20

ja () ) dw exists £ X is @ continious Vi
X

"m B . ‘ > = o 0 i,,.._. 2
erith p.d ¥ ., _ AT ST

or 2. w) _-rj-zcz) ex'sts, if X is a discrete rnv. .
X

with p.m.f ¥£.
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maldhe

”tegk“{o or the summationy is celled the
7 et icced expectation of exPeci'ec/ veelue of
uz) , crnd s denotecd by E_[_'acz.\__(, That is:

S u(m)&icp:.) o

E[uci]- é—x

g e ez) :ﬁcz)

LE Kt w contimious Y.v.
i X is a discrete. v

ke fa//aw-,"nj are Pucts assoc/afed orith the cancep
of exPectc‘/f-"On.,,arhl,'clqwaner,,ﬂ I =

-~ Lf K is « constant , them E¢K) =K

2- I‘ﬁ- K s . constand ,“mo{,acz,),is__ ao,:fanc'fl'dﬂ--ﬁ(l)—(;

~then E[kUcz) -k E[U@]

3. If Kk ard f, cre tuo constants

U, (X)) are functians of X, then ISR ==SP==

E [ K Uz + U :z,J], = K E[U2Y]+F, E[UZ)]

b_ .*Rgpeca‘ea/ application o0f fact(3) shows thal if

) ‘k',, Kz,:..-,:frm_ﬁccrfe,...constants —eend U, () U, (2,
e, Upn l2) cLré. Leenctions ok X s then

LU ) and

m - - m— : I .
E[> ] e Tk Eftua]
' c'_-:) 7 t= - 5
. Defa’n;‘ffon ()i~ -

The rotation X~ fez) arill be used to indicale
that the nv X has aprobubility function £ ore
distribution specitied bg [ts probability function
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 Ex ) 1.
Let X hees )
_3_;_“ Pr‘aécoéz;/;'tlj}iuncfa'an f such that
3"’(2):{ é -3
() Q. s,
Find E(x) , Ecz®), E(z,.x2) 4 E(62)
Sels- 2
Eczi- 7= 2 fiz,
XK=
3 3
= Z.—%‘_ - ! &
S S N
3
E@J=Zzzf<%1=zglzz——z Ly 2
=) & L= e T TZZ.-:;Z
= ol '
_?(/+g+2?1=.36__=6

E(x, x> Ecz) TS e P i é 50
z +

\\

EC6x)= 6Ecx) =6 (14 ). 4
- Yg
Ex(2) ;- »='9

201.2)

Lsp x,\:;fm ={

. Fn'nJ_’

o< AL |

. . |
Ex) ,E&), E

D'W’

“ ) and E(523.%)
S Oﬁ‘ o
N

Ecz)= Jxﬁcnﬂc/z

s - O

o _Sz. 2¢-x)dz . 2 [2’2_ 23”
2 3
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T T T T R NG 0 RN USRS | B S e ——e

J
TR | E— E—— TR -

e —— -
E(x>3). S:zf fc,wdz =52;e: (/- Z)dz 2 —j—:- -*25—‘]/
- %

o 4]

= S T
R e

I
—_—2) =1 \ |
E(z%) =4 Ec) =L (L)

3
E5Z %) 563 _Ece)- 5(- ) -

AL EED ,
Ll R 364:3):{_'_. < A< 5
) X 5

. . B Q- W,
Find Ec¢z), E(5_ %), E[x2(5-2)]
501 -

) . | )
Ecz)-= Sx Lode :-t_zz/,,ié'_:é_

EC5_Z) - 5_E¢cz).5_32. . 5
2 2

ECx(5.2)) 2 5E(x) - E(x?)
5 5

szss 2'.__\.—0//75:——5-3—- o —
Eczt \z2t Ldo. Z | . 2

“[herefore E[(5-%)] =5( 25 ) — §5 i,

NOOJ’, f wre look ot E[E (5-%)] and compare it wri'th
E(®).E(5.22) , ure get

E[zcs zjj.—__g_. swhile Ecx). Ecs_.z),.__..__..__gﬁ_
#: s 12 follow's that E[2(5- :&)]:\:EW)E(S.Z).
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