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APMA 3100 Sec 003 Probability
Dr . McMillan

What isProbability ? (for a mathematical

Ingredients : Probability Model

· Sample Space S = 9 1
,
2
,

3
,
7
,
5
, 63

· Events F = 5 0 , 313 , 523 , ..., 3113, 51 , 33 , ... 3
= EA, B, c, . .. 3

· Probability Measure P : F-RR following rules

"Kolmogorov Axiums" :

2) PLS3 의1) P[A] o

3) PLAvB] = PCA] + P(B] when A-B = 0
also infinite : PCA , -A ...] = P(A , S + P(AI ] +... when Airt; = 0

Roll dieFe
A = "even number" = 32, 4, 63
B
=
" ≤ 3

"
= { 1, 2, 3 号

AUB = E 12 ,
3 .

Y
, 63

AAvis)' = 5S3 = An B = 5 1
, 3, 93 -34 , 3, 63

= 9 s 3

Q : Roll two dice. Whatis ISI ?

A : 36



sample Space (2 dice) :

X= Red = X
× 1 2 3 n s 6

Green =Y
言
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XtY = 4 Xty ≤ 5
× 고

Note : singlebon events
e.g. [ (4 .313 = E containsope outcome

These matter for discrete probability.

Probability : e. g.

PCE (U , 3 ) } ] = = 紫

PEX+y=4 ] ==道 = 3 ()

P[x+y ≤ S] = 101会。 ) =周
P[X ≤ 2 ] = 12 1

“ 話



Y14126

Commonly Used Facts

·Negation : P(A'] = 1 - P(A]
e . y .PC "not2

} = 告 = 1 -PCで3 = 一吉 = 彘

· Monotonicity : AcB => P(A] = P(BJ

S

P(A-BIA] = P(B]
"

P(A) + pat] ⑯≥ ㆁ

=> PCA] ≤ PE3]
5

· Inclusion- Exclusion Rule : AD B

P(Av B] = P(A] + PIBJ-PLA-B]

uD PlAvBuC] = P(A) + PlB] +P(C)-PCAB] - PlAuc]-PlBeC) + PCArBus]

Thus called "inclusion-exclusion"

Example At UVA, 25% studul have iPhone
30% hove iPad

60 % have neither
.

Q1 : Find Prob
, random student has some iProduct/

Q2 :Find Prob...... - 딱 iProducB .
-

Outcomes = Echosen Student's ProductsSolutio model: Events = sek of stucto

P : all students equally lives



2. Label events:

Note :
O = student has iPhoneCA =1 PLOAT = P(O-A]iPad

Q1 : PLOrA] =? Q2 : P(O1A] =?
3. Interpret Data :

Have : PlO] = 0. 25
P [A ] = 0

.
30

P[neiter"] = 0.60 = P[(O-Al']

4. Break Union with "FE
= PlOnA]

Notice: PLOvAJ = P(OJ + PLA] - P(O-A] (IE)
O 2 s θ I0

.
30

5. Apply negation , solve :
PCO -A '

]

= 1 - PCLO~ A ) "
J

= 1 - PLOVA 3 QL
= 0

.60
_ PCO ~A3 = 0. 40

Thes : PCONA ] =4 O - LO.2S t 030J )
= 0. SS- , 40 = 0

.
1S Q2



Conditional Probability
PCBIA] = "Prob

.
of B given A" =

P(BvA]
P(AS

Also :
a new model R[B] = P[B1A]

or PC-1A]

㉒
FACT : A

,
Az

間 A ~ 3報CA コ+巧

A
,

^ A
.
=① "

PC-1A] is #AA
AS?3

tPCAA
PTA]

avalid P i

. e . PLAAvAnA]
= PCA ,

A) + P(AzA]'

satzfres ↓ true 60 A
,
AvAzA = 0

Kolmogorov Axions

Example : Draw 2 lands

P [ " Is a 3 " ad"
2

"
fisa y

" }
{

T : =
" If card is 3 .

F := "21 cand is 7
.

Q: Fird PCTF]. "multibliation
rule"

A : PCF 1 T] =
P 報NS PLTF ]= PETJPCEIS

P[+3 = 先

PLFIT3 = MDPCTF 3 = 品


