Random Experiment (RE): an experiment whose
outcome is not known in advance, but the set of all pos-
sible outcomes is known.

A Sample Point is an outcome of a RE.

The Sample Space is the set of all possible out-
comes of a RE.
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Example: Roll of a die.

(L= {_\, 2,349,665

Loy B = o e f dee oll oSl

N o prim number

A=51,3/§5
B ok ol a6, R=7(3

( = wenk My pll a7 C-:—fj:/g

[) = tvor flarongun#t 272 147

Otcur ¢

AND = gt roll i primt ad oven = 7 23

A ML%WNN oS _ z, c{/é}


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson



Probability Measure: assigns a number in [0,1]
for the probability or chance that an event occurs.

P prowbling of O mans i never ocus,

A} pro\oo\lm\if‘} ofF | mar ik gluws O%urs.

Al ohurg Jphnten 0 amd |

Classical Probability: (2 is finite, and each of the
outcomes is equally likely to occur.

PIA) = pob. v A osns = —
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Example: Roll of a fair die.

Ex: Rolloba fr e, |LQL|< 6
A= a frim CeLs, [A’ = 3



Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Matt Gibson


Qi Lu


Formal definition of probability measure:

Ler T = lmily of 0os of (L.
Probabolity massue P i§ o real-vakal furc o o .
P:F Lo,
Axioms of probability measure:
L P(A) 2 0 fir vry tsnr A
1, P =

3. P(A UB> P(A) + P(B) o

.€, 1F A/\ --¢-
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Example: A dresser contains 4 brown socks and 5
black socks. What is the probability that a brown sock
is chosen if a sock is taken out of the drawer at random?

A:.eum) Ml o brown sek § chon,

21 =7 (A<
P(A') ll__'(qzl_| q

Example: Lottery, pick 4 digits from 0 to 9. Repeti-
tion is allowed, and order matters.

A' ﬁrml /)rm': iFaqll "( J,j.'ks ovc Choen Conre ey,

15~ Savll Prize  iF 3of Y disils are Clasm ComecHy.

|2 = lo”

Al 1
|A| = = P() = {EL -

5 -G) () e B3

Weys o F\ p Chost
choose. 3 w! lagh inca
Corrut disis Jl'.‘;'s'
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Example: A box contains 50 identical objects labeled
1 to 50. What is the probabilty that the objects labeled
11, 4, 17, 39, and 23 are drawn in five consecutive ran-
dom draws if

1. objects are replaced (put back into the box) after
each draw” The 5 objects should be drawn in the order.

2. objects are not replaced after they are drawn?
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The 5 objects should be drawn in the order.


Theorems:

1. P(0) =0

, P(A) = 1- P(A)
. P(AUB) =P(A) + P(B) - P(AN B)



Example: Find the probability that a 5-card poker
hand contains four of a kind.

- (u)
;
lP‘I? Lows hrome 1¥ T ofs tewmd in Ab (40
down. noleou o ,},S: (qf)

M':(?)Cg) - R YF.
P(n)= l lzgclx
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Example: Suppose a sequence of 10 bits are randomly

generated. o Leank
1. What is the probability that one of the bits is a 07
|10
2= 2

,4 - eunt Mar arlast ot bit (s 0

S

IAP Ewsi&l‘ b Coon} A = et ol 1o bils are .

(Al

(Al =], P(AY=1-P(B) =1 1oy I3

». What is the probability that exactly one of the bits
is a 07

o] <)

10
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Example: What is the probability that a randomly
selected positive integer < 100 is divisible by 2 or 57

|| <loo

E\ = Lo [y Same fgmf S Jans LYJ.

E)_:W Ll Y| 1 lcg.

Wi want (P(E,UE))
(E,UF> P(E,) +I’(:;) (,m;&>
(E,\: 0. [B]=0. |En&| 10

20 10 60

cammr———

0 - =
P(EN%): ',%;, . Iad ~ oo = (00 N/
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