
Discussion 6 8-10 AM Monday
1- 15s5072

Chichao Wang zhwO3 6 & risd.edu

of17(X-ECX])] =E[X2] - ECX)*-D
1[aX +bY=aE[X] +bECY]

ECX] ]E[X]2

Var(aX+b) =a2Var(X) #[f(x)] <f(e(X))
convex

↓ d function
Jensen's

constants inequality
·Sv =Xi + X2+.. .. +XN

ECS= [X] + ...-+ E[X]

·IfX, X2, ...,XN independent

Var (Sr) =Var(X)+Var(X-)+.... +Var(Xe)
X& independent

E[X, X2] = E(X1]E[X2] Var(X+Y)

independence
=E[(X+Y)2] - (ECx+Y))

2

=E(x4Y +2x4]- (ECX] + ECY])
= E[x]+EC42]+4]- (CX7)-([Y])2

=Var(X) + Var(Y) -.ECYS.



->*(X) =3.
Ex:X-N(3,4) Var(X) =4 =E[X2]-EXXI

find P(2 < X< 6) E(x2) =9+ 4 =13

P(X > c) =0.33

&(x) =P(Z=XECX2] and IECX5]
-

zwN1,1
>

= N10,1)

P(2xx < 6)
-

&
=P( -kx-3 < 3)
=P(-tx(E)

-
=((E) - ((- 2)

&(-3) =1- 2(3)
=2(2) - (1 - 2(t))
=>2(2) - 1 +0(z)
=0.9332 +0.6915- 1

P(X=)) =1- 0.33 =0.67

C=0.44

z
=E zWNC0,1) ECE] =0

EC(I =0=E((-3(3)
=0

E(X +4s,+3x+3)2- 3 x23] =0



#(x3]- 27 +27X] -94 =0
3 13

-8

up1

SneBin(n,P) -> Poisson (up)



X e Poisson (N)
e*ARP(X=k) = M!

R=0, 12...

#[X] =VarIX) =A

X=#goals foronegame - Poisson(x)
P(X=1) =0.5=>

P(X=3) = ?

X =# typos
in this page

X=0, 1, 2, ....

X - Poisson (X) E[X]=6 =x

P(X=4) =1- P(X54)
=1 - P(X=0). - P(X=1) -P(x=2)
-P(X=3)

P(X=k) =e
-6



EX: flip a fair coin 10000 times

P((# H - #T1 =100) =?
Sn=#Heads

P==4 =10000

normal:np(1-p)> 10
Il

111- 1) =2500) 10.V

poisson:p2 =10000.(1)=25sm*
#H =Su #T =H - Sn
IP(1st-(n-sn)1 = 100) Sn-RP

enenormal -

=Prz2Sn -n <100)
e+1-P)

10000

=P(n-100- 2SneC np=5000n+ 100
10/00 up(1-P) =25084950Sn 5050
+1-p)

=50

= 50

C-Plans
- 1 - 2(1-2(1)) 1-81 1-211-811x)



EX: How many randomlychosen guests should
I invite to my party s.t. probability of
having a guestwith the same birthday

C
as mine is at least 43.

x-Bin(n,565)=>P(X21) =1- P(X
=0) =1-5

X =A guests have the same birthday as mine.I

P(X=1)=
Poisson

X-Poissn(55) ->
P(X=k) =ei

k!

Approx. X=1

P(X=1) =1 - P(X=0) 365

=1 - e Y E
-x

=> e =>x In3

-5/13
n 365./n3

n=(n3.365401

Check U.p2 401. (s)" -1



Exact 1-1)"
computation:
5)"
Int?n. In 15)

n =(n(5)/(n(5) = 400

n=400p =t365.

0 Poisson ->n.pr =5,ma
② normal -> up(1-p) > 10 X

-.


