Last lecture

Probability Event (Ch 1.2)
e Axioms of Probability

Counting the size of events (Ch 1.3) ( lA J
Independent events F A) ,
Dependent but countable -Qj
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Agenda

Probability with equally likely outcomes (Ch 1.4)
 Draw socks from the drawer
 Poker hands
// HW]|
Random Variables (RV) (Ch 2.1)
* Definition
* Probability Mass Function (pmf)

Mean and Variance (Ch 2.2)



Overcounting



Permutation
¢

W
* The ‘H= o)c to order n different items
e How many ways can you order letters A, B, C, D?

4%@2%]‘

* Nletters-> N !
« Whatifl wantto order "4, B, C ... G/ 7 letters, but only

pick thefifstd? Tx 4uéxd _ T A ovder T leteers
I

* Whatif | want to order letters ILLIN[R =~ </, Wder O)C (fst
ACGVIETG Tat
ACBpPlean GEF
ACOPNFEG Grt
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Principle of over-counting

e What if | want to order letters ILLINI?

6 Letters | 5 same 7 , 2 swng N
.5

\ zi
* For azn integer K > 1, if each element of a setis
counted K times, then the number of elements in the

set is the total count divided by K




Combination dont care F,‘(,L,Wg ovder
. (Z)orC(n,k) /]\

: The DJL Na,as to choose k out of n different items

%Zg () = 0 /7 ovder W items

Vmt cove last  n-£
me't 2 vcmt 7104' (""(4)' c ' Tems :

Draw 3 balls out of 5 balls wrthowt replacement

A, ‘ defoul

4 ABC  ADE
DED BCo
(5 7! g)( = l 0 ABE  BCE
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The Socks Problem SLG' - 8- 1
8 41 {

| have 4 pairs of black socks and 2 pairs of white socks
P(Draw two socks, color is the same)?

A (A (2) (4)

WA NAgl+ LA
R (D)
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Slidot PR B0 & 44 20 |
A bag contains {Ik, ){/’ %,B,B, G} (;’)

What'’s the probability that | draw 3 balls all different

colors? NO OYJL%

A5 L #3626145
\d'U 3X2X1 IL(L“ 2 ( 5)

O Al = IR = N4R ,RREl= 3
S8 -JERERSREEN Lud Kdks

D. None of the above X)\H &‘ = > end



Poker Problem

Qeara = dsutts X |3 wmbers = 52 cards

Draw 5 cards out of 52 cards
FULL HOUSE = 3 same numbers, other 2 same numbers

i EJ 3%y 2 As

P(FULL HOUSE) = su\f # suit g
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SIee of
Sample space with infinite gardinality ) ‘@l space /

Not 7o event.
Interval probability space ? 7C C%é/)
+ 0={w:0<w<TP(ab)=b—a_

« A=10.2,0.8] {Q f Pj

Probability of continuous intervals...

+ P(x=0234)=? 0O

e Ask the right question!

P{ngéx £0L5§ i w‘(



Random Variable



Random Variable

Rolling a die (0 = {1, 2, 3,4, 5, 6}, Event “odd” A = {1, 3,5}
e Asiflputa ”ooadu(, fo.a,” to the die [1,0,1,0,1, 0]

e CoateddieXisa”“ Ra.w(om VM[XH@-

Random Variable ( R\] 2)
* A random variableis a on ()

veal - valug, Funct o

e.g. H- 1
T =9

* Arandom variable X is said to be o(t"b crete if
there’s acw set {uq, U, ,tgf}est

P{X € {u,u,, ..}} =1

Pix=50,13 = |



RV in real-world

* Heights of the classmates
* # of computers fixed in the college life

e Scores of 313 midterm
el .

Why do we need RV? XMTA ‘ Xm‘dz. Xf'\lml

e Compute complex events

 What’s my final letter grade at 3137
F%X%m 788 /X'“o( =&o |
* Evaluate relationships between events

* Is heights related with the # of computers fixed?



