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Reu.‘ev\r.
Iy@cl,e‘)thclehce Of 2 op wore eVents

. Souy two events E and F owre. thdePendZent )&
P(EF) = P(E) - PCF)

F, Ea - En, are said to be mdePenolewt i &

P(Es - Eir) = P(Ee,) - PCEe)
@nr all subsets of Euents Esl) = Ei,

A ‘Famf‘.y o} events {E:}‘-e% are Sadsd fo

be (ndapendsnt g
BEF‘ thase ouents

are mcLQt)emdsw\f



De]f. (Im&e’)eholence Dg Sub- exl)evfm,@n‘h)_
An QKI)QM‘MQVL‘I' M.‘gM‘ Consist o)C Some Sub-exbb%mm‘{
For hotance s the experiment Jol«d Yo“li\g a Coinﬁ% ConT,‘nuMJ
consists of 0 Seqlene of SUB-exi)Qmments/

where the N~th Su,loexl)e\/?menf is the n-th 4ol
8§ +ha C,Oﬁ'\/

n:)/ lj .
We sy these Sulo-ex‘)ev%nwwrs R w\\cle,’mm’r CJC

EE <k, are thde’)ehclewf

J
WheneVer £} (4 an event whose ocCurene

o(ei)ends Ohly on the C-th mlo—exreh‘mewf.

These Sm)o-eKi)QWmenTS are sad to be ij/\v)@lém

Hﬁ tha, sef csj_. possihle oufcomes 0} each  sub -ex’)‘h‘mf
ar e fame



C(ﬂout) 4— Ra,y\dom Ua,n\a,loles.

$4.1 Introduction #o random \?ww‘o\ues‘

DeF. For a vondem exf)ev{ment} @ Tandom Unnable (T'.V.)

X 15 o real -valued {-Dund‘n‘on otegl‘n_eol on the
onfle s . T

X: § = R.

I\S O ‘Fu,h.(,-l-lbh‘

Exmn\alei. FI{P 3 ]Qq,l‘r coins. let X be tha
num bev tvf-tl.a“ﬁeoxc],s that QFPQOLV‘.

X= #{ fleads that appear }

Eg :F tLL led'come 1S (T, i, T) ) Hen X= |
if the outcome 1s (R, T, H), tha X=2

/



Exam\)le 2. Two Fal'r clfce are Y‘o“ec{.

Y = th PY‘ocQud‘ DDC the humL)eY‘s that
a,PPeah

I{J the owfcome s (2) 5)) £hon \f=l0_
Emmlole 3.

R = the (&fe-Jﬁme (fvx ﬁeu.rs)
0§— o mhclomly chosen Jclag)ll.‘aht.

%4:2. DI\SC\‘etQ rapdom Ua/\n\o\lalesl

De.g_ A vo X 3 Said to 'erqdl‘sCPeJCQ [5—

X Con toke on ab most countably man
y "
different Ualues .

Deg_ FOV‘ O CJJBCN{? Y.U. X) ‘tlm PV‘D’O. mass ‘Fw«d‘wln
of X i OQEj'Oneol by
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EXamrleé', X: H { Reads oﬂ)euv in Y‘o“‘mg
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=| } = { (H,TT), (T H,T), (T/T,H)}
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So Pe)=F, P)=  pR)=F Pe-F
oukd| P(a):o ]Oor ol Q¢{O,l/2,3§’



Br_ﬂ let x) %, - be the lbossiloln. Ualues of
a duoele v.U X Then

= POw) =1,
In general EP(XDQPCX) =,
Pl Let
E, = iweS o Xw) = «n)l) h=l,2

T}\en E,) EL/ e Ok V“%JFW\“) exclusive
and  exhawshve
Hene  _
> P(E,) = P(s)=1.
But ’F(Xn): P(En) , ﬁeht&

%/PO‘V»):'. o



b 43 ExPedecl Ualue

et X be a discrete 1.0
Let px) = P{X=X} be the P\“o[o\ Mmass ]Cw/td‘“\»\
t X.
Deg. The QXP?—QLQJ \elwe 0{— X 5 delined %]
f(x1= X *P®
X 'P(x)>o

We Sometimes also call E[X] the i o} X

Hema E[X] s @ L\L}Mo}
+the Fosst‘bu Ualues bf >< )

+that
Emm\)‘e . ><= #i flead s appear n JﬁuPP'L% 3
]Qasz C‘ot‘ns}

)= &, POI=Ts, peI=s, PE) =t



Hents. ]7 olle\fti/\i‘h\)n/
ELXT = ©xPlod+1xpQ) +2xp@) hxpe)
= ofé + lx% +1XF 1 3x§;
3te+d
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& 44. E)(l)ed'eo{ Umlue o*jr o ‘Fitvtd‘u;n 0£ a Y.U.

et X: §>R be a desaelr vu.
Let %: R>R be a }@aﬂd‘w‘v\.
Tl\QV\ %—(X) s Qo U.hC\'(o\n {-)V‘ovvm S to fR/

So it 5 O pew YO,
@: Houu Crn we CDth)u,i'Q E[%(X)I ?

Remavk : B)/ de , i Y, Y, -~ are th Poss.‘lo(o.
Ualues of %(X)7 then
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flg01 = 3 4 PLa=y )

pop. LG0T = ZH) P,
Where X, %, 7, OIR ol +he Poss,'blg Uollues oJf_ )(

Pg'. Grrouf)\lr\g |l %(X,‘) which take the Sama
\)wlwt, gaves

i; i) pex)
= (z ) f(xr))

J I %(x;\z‘q)-

2. 5 €S
( [\“RQXI‘):%\ 3 P ))
)

> PG
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J; P( Jj(x) = %’)

This proves our desired iolehh\t)/_ W)
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P 900= HJ} = ’_L:)%):%ﬂ X:X'\}

(Hm Union loew\\,% olfs\)\m‘nt)
o P20} = 5, Pl

=2 pesi)
,‘:j(x;):yj :

Covollary : E[aX+b] = a E[X] b

\y o, bE IR
and X s Q& ol crefe

Y.V,

PE. Let §:R>IR be defied by 9CU=axib.
s = E{g01 = = (@%+b) )

X ']JCX)>D

= X 0. %P + b Px)
XlP<x)>o

b PK)
= a5 X PCX) + x:Zf:a»o
A '\Xkbo
= o FE(x1tb= RHS. m



é 4.5 VmV\‘om L.

Def. Let X be a diwee vu.

Seb
\/om(X): E[(X’H)II} whare H:ED(]

we el Var(X) The Vowana of X

It descn‘loes how -Fw X s S‘l\JV‘eo.cl out Fvrom its mean



