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2 Permutations
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IProductDNSunRIy
11 I

counting
HOW MANY Ways

task 1 n ways to do it

task 2 m ways to do it

Product Rule

there are ln.my ways to do task 1 and task2

and 7
multiply

Sum R le

there are Intmy ways to do tasks of task 2

or addition

L GG only T FG Archer

Cartesian Product Lxt Go FG Go Arch

only FG Conly Arn

ordermatters 7 any Laney then a Tan
Fb Go G LXT



LXT I T X L

In general
I Ax BI ALIBI

Because product nee

task 1 select element from A lat ways
task 2 select element from B IBI ways

Deck of cards

52 cords total
4 Suits C D H s

13 almspersuit A 2 Q

Universe draw a card putback in the deck
when relevant

Hav many WAYS
to select a Q and then a K

E
multiply

task 1 x task 2
4 4 16

Cartesian Product QB GH QS Qc X KDKit Ks Kc

I set11 Set21
Y 4 16



How MANY WAYS

To sleet 2 cards T
Mdd repetition is ok

HIII araumatters

task 1 52 task 2 52

Bitstnngs.su

t 27 saa

How many BIT STRINGS st

repetition is ok
of length 7

7 tasks Select 1 or
ordermatters yes

2 2 2 2 2 2 2

total 27 128 nk

of length 7 that start with 1 I

2 2 2 2 2



I I 2 2 2.2.2 25 32

IF12shback.n.Pansetd

S EEb.c E k E
O O O

O not there 0 0 1
I there

0 I 0

task 1 a in sbset 2
p 1 1

task 2 b in abets

task 3 C in subset 2

2 2 2 23 8

and multiply
farsadditod
How many WAYS

to pick Q then K or K then Q

task 1 Q then K 16



task 2 K then Q 16

totze 16 t 16 32 ways

How MANY BITSTRINGS EXIST

of length 6.7 or 8

task 1 26
task 2 27 total 26 27 28
task 3 28 448

of length 7 that start with O or to

task 1 91 25

task 2 19 25

total 25 25 1647



CountingProblem

repetition ok

doesordermatter

From the problem
or from context

now we know how to approach the problem

no repetition

In

1
i

Farm Matthias

1040



2Permutation
GG Only Rookie

Watch are three shows one ofeachfnorepI

Feds 7 GG only I only GG

still product role

Ia If I 6

IAlsospermutation s Formula

r permutation
n objects arrange r of them

pan ad
Shows example

n 3
re

P 337
133 E 3 2.1

FI
Formula Breakdan

n is select w o repetition



n r tells us when to stop

4 Queens in a hand

QC QD Gs QH start as set

HowMANY WAYS

to arrange 2 of them

I 3 1123 datm
n 4 41
re 2 af 4.3 123

NEED



3Combination

p

i

repetitionok

Fam tests
order doesn'tmatter GG

only I omy Gb

1m i two
51 5 4 3 2 1 120 gets v

big v fasti n

Byhand H D C H
Pick 2 Queens

S C S D
order doesn't matter

result goes in a set SH C D

DH xxx I END



Icombinationtormity

n objects
choose k of them

ok k
n

order doesn't matter III
Choose 2 Queens

n Y

ka ait 333 3.2 6

n no repetition

n k then to stop

K nd don't double cant



HOW MANY BIT STRINGS EXIST

of length 7

with exactly are zero

secretlycombination

we are choosing theposition of
the zero

Byhand
I t t t t t t places to put

0
the zero

everything else is onesO

o
g

o

Combination

n 7
K

7 7 53,1 7

How many bit strings exist of length to
with O I or 2 Zeroes



task I O zeroes

task 2 I zero 10
task 3 2 zeros I

choose positions
of 2 zeroes

total It 10 45 1567

4atmost2zen


