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· Inclusion - exclusion formulas:

P(AUB) =P(A) +P(B) - P(AB)

PIAUBUC=P(A) + P(B)
+PCC) - PLAMB) - P(BAC)

- P(ARC) +P(ABC)

· conditional prob.

P(CID) == (P(DS)
P(CD) =P(CID) · P(D) P(D(D) =A

· independence between ARB

=piss eveneB⑱ ⑱A

(A =B)

P(A)=F(AB) EP(A). P(B) if23**dep.
P(A)FO

0 =P(AB) FP(A)- P(B) ⑰



ARB=0 A&B3=
r

P(A)=0 not indep.
P(B) FO

· P(R) =,P(B:)
B: =1, B:Bj ==(BSE, partiti
P(A) =E,P(ArBi)
-P(AB=) =P(A)B:)P(B:)

P(BRNA) = PCBA)
ISR =n

-
=BRPee

i
=
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BrA=BR1A
=
AlBk=ABR



-

:I green ball, I redball, I yellow ball, I white ball
GYYR

draw 4 balls with replacement GGYY
What isthefamilitythat there exists at least

one color thatis repeated exactly twice?
& #outcomes:(51 =4 4

G =Sgreen ball appears exactly twice)
(2). 3 ·

3 GGE
--P(G) = 44
-

P(G1Y1R) =0 P(G1YR1W)=0

there exists atleastone color appears exactly twice
PLGUYURUW) =11G) +P()) +R) + P(W)

-

->P(G1Y) - P(6,1R)(G1W)
~ P(YRR) - PCYMW) - P(RW)
=4P(G) - 6P(G1Y)

P(G) =(2)-3.3
Fr
==
(2)

↑(any) = F

66YY



② atleastone color appears twice

↳ d
GGYR G6Y4

only one color 2 color repeattwice

repeats twice respectively

P (only one color

repeats exactlytwice) -(*)
32

44

P(2 colors appears twice) -2
③ Consider complement
P) there is no color appears exactly twice)

-Pl each color appears exactly2 time) GRYW

+P) some color appears 3 times) GGGY

+P)/ color appears 4 times) GGGG

I + 3-

I



3 fair dice-4-sided
[1,2,3,41

#10: - 6-sided [1,2,3,4,5,6]
2

12-sided (1,2,3,4,....., 12]

We randomly pick one and then roll it to geta number

· Whatis probabilitythatwe get""given that we
geta 6-sided die

P(A(B) at beginning
· If in the end, we get"*"

whatis the probability I pu lled out a 6-sided
P(B,(A)

I

die ?
-

A =S the outcome of the roll is 43

B=[we geta o-sided die at the beginning)
P(B1) =P(B2) =P(Bs) =I

A
P(A(B,) =6 P(A(B2) =

P(A(Bs)=
P(Br/A) =Bipi

i =1



Monty Hall problem
assume prize in
# door 1.

ifwe

first selection hostselection Switch

#2 ↓ no prize

*
L - 3 I(l-P) no prize

- 2- 3 I prize
⑰

↳es prize

P (switching is good ( =y +y =z
i.e. youswitchprize

P (switching is bad) = yp +5(1-p) =b.


