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P.M.f.
p.d.f.

->

expectation
mean

average => =>>

E[aX+bY] a, b constant

= aE[X]
+bE[Y]

Var (constant) =0



1CxEExf(x)dx I
E[X] =2 kP(X=k)

Impof C.A.F.
E(x2) =Sxfix) dx
Le E[XY] =IR*P(X=R)

E[g(X)] p.d.f. ↓E[9Ix3
=Irx fix, dx 1 =29(n)P(X=k)ajumps

mean

Var(X)=EEC (X-E(x51]--dom
=E(x+(E(x3)- -(.X]
=E[X] + C(EN)5-2ECX]· E[X]
= E(xY +(ECX])2- 2E(X))

2

=E[x]-(E[X])2
↓

2nd moment



EX: # number ofrolls of
a lo-sided fair die

until a B or 5or8 appears

O find p.m.f. of X

& ECX], VarIX) anddaddeviation
-

Nar(X)
X=1,2,3,.-- P (roll this die once Iand get 3orsor7 =

P(X=k) =(r -2)*- (k =1,2,3 ---)
P=

SP(X=2)=D".
probability of success
for one trial

th
- R
2a =p(((ak))flatm=



fial=Ekak-=(tal*as
ER.a**ajz a=1PI th CE(x) =2k.P(X=k) =I
k=1

f"(a) =ZR(k-a* =Eas
RIk-1) qk*=Fal

VarIX) =ECX] - ECX]2
=E(X(X-1)] +ECX]-ECXY
=ER(k-1.P(X=k) +- (E)
=ER(-1) (1-pk+.p +b- (t)2
= (zk(k-1)(1-p)6(1-p)-p +4-b)2



U=Uni[2a,bi)
↑ f(x)
---eI ba D y

Fale i g
>

⑫ ↓ b X a b x

H
slope b-a

ECg(U)=S*g(x)S) dx
=IgIx).dx
= aSagix)dx

* =°@°=°->

ECU] =IS. xdx
=I

n+1

I-



X l-X X-Unif(20,e3)ee
I

o ex g(X) =length of the
Xe [0,25 longer piece

g(X) = *,Xx
1-xXx 1

S X, X) l-X X>I
ECg(x)]=e) g(x)dX
=I/S.( -x)dx
+ Se xdx)



ECgIX)] =S*g.fy*a
g(x=l-X

=I gixidx S->Etil
->+xdx

g(x)=X

=Y2+
=-++
=I



EX: X is a continuous w.V..

with cumulative distr. function

F(x) =0 if
X

x2-2,if =x < 3
21 if Xx5

find a P(X= 1.6)
0P(1=X= E)
8 P(kX =E)

aprobability densityfunction
Asmallest interval (a, b] s.t.

P(a=X =b) =1


