Last lecture

Probability Event (Ch 1.2)
Experiments, outcomes, trials

Sample space (), events, complement

ol Db § 1 a3 b i
A i ‘{ Karnaugh I\/Iapg A@V@‘/’{C’Z/L‘Jé},
6"% * De Morgan’s Law A ;’Q\ A
°. - C_C 5{'/5Jgg:50da',




Correotimp .
HWo Wil wt he gmoked

HW | will b roleased,  Tan, 23
Die. next T f“‘”&



Agenda

Probability Event (Ch 1.2)
e Axioms of Probability

Counting the size of events (Ch 1.3)
* Independent events
* Dependent but countable

Probability with equally likely outcomes (Ch 1.4)
 Draw socks from the drawer
 Poker hands



Karnaugh Map Recap

(Ex. 1.4.2) Roll two fair dice
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+ 4> Sum is even
e B:Sum is multiple of 3

e (:The bers are the séame
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Karnaugh Map Recap

(Ex. 1.4.2) Roll two fair dice
* A:Sumis even
e B:Sum is multiple of 3

e (:The numbers are the same
.

14,16,23,25 12,21,36,45, C
32,34,41,43, 54,63 A
52,56,61,65

13,26,31,35,|11,22,44,55 | 33,66 15,24,42,51
46,53,62,64 A
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Karnaugh Map on Probability

Induwsion / E)%Iuéfbnpf events

Example:
) P(A) = 0.3, P(B) = 0.4, P(A€ U BY) = 0.8, what is
\- v P(A°B®)?
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Karnaugh Map vs. Venn Diagram @
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Axioms of Probability



Probability Space

* An experiment can be modeled by a triplet { ( 2 7:1 }
/ / P )

.o Suple gpace

. 7. Tvent  set§ / et o)C subsets

P Tubibibe of oty OO

Axioms on both ¥ and P ?5 % F(Jc'z }7 {36&) s }
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Event Axioms on ]7

° Some interpretation of “Set”, F is “ (of of events”

e AxiomeE.1 () € F is an event
e AxiomE.2 If A € F, then A € F
e AxiomE.3 IfA € Fand BE€ F,thenAUB € F

Try to proof these: El QéF‘
¢ e4 QEF TFE.2 ,:ﬁﬂéf =
e eb5 IfA € Fand B € F,then AB € F
sy Y
A“€f B eR R

== AUB¢F



Probability Axioms

« AxiomP.1 VAeF,P(A) <1
e Axiom P.2 If A,B € F and A, B are utuaIIy excluswe

then PAU B) = P(A),+ P(B)
 AxiomP.3 P(Q) = 1 ’_&A_]
Try to proof these: @ @

. 08 P(A UB) = P(A) + P(B) — P(4AB)

C
*  More on textbook p.9 A Wtﬁ( A Wt
M%W”g exclusve



Slido!

Select the correct ones Q _ ALB ¢

>< A. (A°B)U (4B°) U (4B) =

V B. IfacB, (ACB)(ABC) L .
== A 43956532

C. Ifﬂare d‘laéjomt A¢ = 2\4%‘2 U (A/CQQ B {E
><D If A, B, C are mutually chIuswe at mo‘sthe%trles In augh map is
Q empt)  ABCE = 53 PBC = {g
AR ABCT ABC ABC




Counting the size of events



How large is A and ()

e If events contain ¢ baueoutcomes
« P(A) = AN Mb &

(oAl
 Buthow largeis [|A]|| and ||Q]]?

{° Independent experiments

e Toss a coin and ro '

e Roll a die twice

e Dependent
* Binofballs Q = {Red, Red, Red, Green, Green}

. raw two balls

e Pokers



Independent experiments
z on -
If we toss a coin and roll adie A ev # 9/‘6

. Q.Q:{H/Tj Qd={)/2... 6}
© Q=4I He.  HE T T2, T4]

ol = 2 X |24l =2x =12
lall = |[{H2, Ha He, T2, T4 163 = || S2)] X

Independent events P(4B) = F(A) F(@ ” Ap{ /I
— 72X =1



Principle of counting

 If there are m ways to select one variables, and n ways to select
the other.

 If these two variables are selected D‘d"fe‘tdm{i,&t :

e Then there are )/n%)/l/ ways to make the pair of selections



Dependent experiments

* What if the first draw affects the second one?
e Example:
* | have 4 pairs of black socks and 2 pairs of white socks
* P(Draw two socks, color is the same)? |, rg nove ). /,Q

. Q1={5|/BZ-—~.BS'JW’,WZ..,N4} oot
QAL * 4T 1BIBz BIB3.. BB, wiwz, WIW3, . W3w¢]

s
ICL \
*  We need a tool - Comlﬂmﬁm / P&f)iwi'ﬂhm




Overcounting



Permutation

The D'f' NAé]éto order n different items 4-x 3 x 2. X /

How many ways can you order letters A, B, C, D?

T =LAD, ABIC .5 ||E] = ] 0L

* Nletters-> Af fwt"m[:'l\“(l\]“l)-.bxlt =4 n’.
« Whatifl wanttoorder "4,B,C ...G “ 7 letters, but only

pick the first 4? M@E@ ;\‘?ﬂéxs‘ﬂl 5"_7/]_

What if | want to order letters ILLINI? 3
1 P L,2 3 ¢ S b
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