
 

NTING RULES

For experiments for which all sample points outcomes am

equally likely we compute

PLAY äA
Gesample points

Theorie Fundamental theorem of counting
If a job consists of K tasks such that the tasks
may be completed in n nk ways then there
am jtimes

mit nun
ways to do the job

Many counting situations are like drawing r things from N things

order matters to vs

I ordered without replacement OwoR
I unordered without replacement Uno putbackwhatyoudraw
I ordered with replacement LIG each time
IV unordered with replacement

order doesnot matterto s

E.ge 15 dollars to be disbursed among students

I Top 5 of 60 students to meine 5,44 13 2 2 according

Owen
to rank

A ways 60 59 58 57 so 65 655,381,440

Trek Number of ways to draw r things from N oderD
without replacement is

µ
F



I Top 5 of 60 students each to reciere 13
Hwo Divide by redundant ordering permutations

ways 4 g
There are 5 ways in which thetop 5

55 students can be ranked

5,461,512

Formulae Number of ways to draw things from N unordered
without replacement is

N NL
IDEEun

Nchooser

I Student chosen at random during eachof 5 dass parode

a chosen student recieres according to the day the amounts

Day 2 DayZ Day3 Day4 Days

682 4.36 12.45 11.09 1.28

ways to choose S students from 60 with replacement
when the order matter is

60 60 60 60 60 605 777,600,000

Formulae Number of ways to draw r things from N ordered
with replacement is

II 15 dollar bills distributed
among Go students

w Like dropping 15 dollar bills into 60 bins

Each
unique possibility corresponds to an arrangement of the

bin walls and the dollar bills



1 2 3 4 5 36 7 54 55,3 56 57 8 sa Isis
KÄSE not

Fz 8 8 4 8 8 711 155 56 57 158 159 160

We can arrange the binwalls and dollarhills in this manyways

binwalls dollarbills
m

60 1 15 15
824 10

60 1 Is
w

orderinge orderings

ofbin
A ofhills

walls

Formel Number of ways to draw r things from N unordered
with replacement is

Nt

D r

Smollerexampt Distribute 3 dollar bills among 4 people

Eachpossibility corresponds
Enumerate to a permutation 8
all possibilities and binwalls

3 0 0 0 2 1 0 0 0 I l l
30 2010 to i 1
03 0 200 1 1 1 0 1 1 I l

Ü zoo In 1 1

2persongets 3 0 2 l o 1 persongets 0

1 11
020 1

1 411 1020 11 1
1 K 1 o 12 o 1 1 1
1 1 o o 21 11K 1

0 0 2
0 1 0 2
0 0 1 2

There are 20 possibilities 2 persongets 2
which agrees with the formula

Übt 3 Y s so



In summary the numbers of ways to draw
things from N are

without replacement with replacement

Ordered Nr
r

Unordered µ F

Some poker examples 5 cards drawn from 52 und deck

1 hands with an of diamonds

of ways to draw 4 cards from remaining 51 is

5 51 SO 49 tn8 17.25.49 12 249,900
4 3.2

2 full house hands

draw 5 cards from 52

full house 3 cards of one rank and 2 of another

There am 13 12 ordered pairs of ranks

Each pair of ranks can be dealt in

HH
F choose 2 of the 4 eights for example

Choose 3 of the 4 Aces forexample

b the total of full house hands is

G 1 13 12 3,744



3 flush hands

flush 5 cards of same suit but not sequential

4 possible suits

For each suit µ to flushes possible

r
un

waystodraw
5 cardsfrom13 of sequences

1 5

flush hands is
O sequences

10 14 Aceunbehighorlow

4 41 1 5,108

4 straight hands

Straight 5 cards in sequence notallof same suit
There am 10 sequences possible ts 10 24

Can make 1 5 with

Y choices of A choicesof two X 4chorus offive

So ways to make 1 5 is 45

But 4 of these am sequences of a single suit

So straight hands is

10 45 4 10,200
m

potssible foreachsequence
gegoennt waysminus

wayswithsamesuit



p i

ppikec.ltthe point of counting

For experiments for which all sample points outcomes am

equally likely we compute

PLAY Htt
Gesample points

Probability
Experiment Draw 5 cards from 52 card deck

Sample space

c

How
many sample points in S

g
52 51150.49 48 26 17.10.49.12 2,598,9605 4 3 2.1 T

possiblehands

249,900
hands Aufdiamonds

1 P get Aceof diamonds
2,598,960

0962

2 PLfullhouse 3,744 2,598,960 001441

3 PL flush 5,108 2,598,960 001965

4 PLstraight 10,2cal2,598,960 003925



Om leting Partition

Formula The number of ways to partition N things into K groups of
sizes M Uk where M t thy N is

n µ

Ey 12 passengers traveling in 3 vehicles taking 4,5 and 3 passengers resp

4 was 5 ways 3 ways
to It tosit to sit

m

in L Eil
Äh ES

12 ways to sit in all 12 passenger seats

So ways to split up partitron is

12 11 10 9.8 7 6 2 11 s 8 7 27,720
4 5 3 4 3 2 I 3 2

IEprev.cont If every partition equally likely then

P You ridewith friend Ways youride withfriend

27,720
Youtwo in Ist car seatingarrangements for

remaining people

10 9 8.7 6 n s.at 8.7 2,520
2 5 3 2 I 3 2 I

remainingsitarrangement inyour er

4 on two in 2W car 10.9.8 7 6 5 5.3 8 7.5 4,200
4 3 3 3 2 I 3 2 I



9You two in 3rd car 4,10
10sc 76 5 3.2 7 6 1,260
4 3 2.1

ho Ways youride w friend 25201 42001 1260 7,980

and

P You ridewith friend 7980 2879
27,720


