











































































































Lecture 4














































































































Tree Diagrams
Outcomes Probability

as H HH PCHAM P 111,2
0.5 H 95 HT PCHAT PCH PCT

0,25
0.5 0,5 H TH P TAH 925

95 P TNT 925

Without Replacement

Redandgreen balls outcomes Probability

p RalR R R Rz P RinRa PCR P R R

PCR R hi Rita r.az PCR.MG PCR PCG.IR

PCG R G R P G NRa

G

G G G P G NG














































































































Example 3 Machines

B 3000 P B P AIB 0,8 PCA B 0,2
32 4000 P B P A B Q9 PCA Bal 0,1
133 3000 PCBs PCA Bs 96 P AIB 94

10000

B Be 133
as A BñA

as
B

A B nA
0,9 A BNA

partition
an B

penny.am.pe

iq q jqyyPC
PCB

P s

PCA B














































































































Example Box with balls
6 red balls
9 green balls

15 in total

Draw 3 without replacement

P 3ʳᵈ R first 2 red

P 3ʳᵈ R I first 2 different
3 938559P RGR 0 0989 ME

P R GRU GRR P RER PGRR 0,194cg

Outcomes

R RRR

R
a RRG

T
RGG

2

R
G GRG

4
R G GR

G G G G














































































































Without With
Replacement Replacement

Order not Combinations Multinomial coefficient

important
2 Ak

k f g
Gtw il

sets N 1 r

PermutationsOrder is
important

p
n nk

sequences n k

Permutations Example
11 52 K

52 51 50 49 6 497 400

nxema da sxti.lt mmi h E s

P
































































































 AB,    AC,   AD,    AE,   BC,   BD,   BE,    CD,   CE,   DE



ABC, ABD, ABE, ACD, ACE, ADE, BCD, BCE, BDE, CDE




Combinations Example ABCD n 4 k 2

B 1 AD BC BD CD 6 Combinations
n 2 K2

1B ADBt BL BRCA CB CD PA DB DC 12

P I P 4 sitations

f ikN 3

8 1

3 3
1 3 3

3

A B C D E KI n k 3

1 Me

5 5
n

in 141k 3

10

Yet
10










































Example 2.9

Draw cards Probability of no queens

P no queens EE

111 1T 0,554

H each likely

Hna 5254 set with no queens

Draw cards with replacement Probability of no queens

527 487 Pl 45 95710

P no queens on first try



Example 2.17


