
5.4 Counting
@ multiplication rule ter counting

If an activity can be performed in in-way."

and a 2nd activity cambe performed in h-ways

then the tote number ot ways to pertoon

the two activitier, are atter the other,
i S m.n

LEX A cafe has you pick me Protien
and one condiment for a kids sandwich

Protein Condiment List

T u r k e y mustard
Tuna 5 Ketchup
Chicken Mayonaise

6

Beef BBQSANCe
Relish

Veggies
Pesto Sance

Q: How many pairings can be selected?
(spotiens): (6condinats) = 30,

combinations



The Keywork isANDANDl, so both activitier
occur. We multipli

EXt we have stextbooks on a table.

M I N A he need to place these
T E E N onto a bookshelf in ordr,

Q: How many orderings are there?

E

E S M H C

E S H  C m e t . . .

? For the 1' position how many choices.
textbooks are there? 5
Lets assume we put the english text up It.

? For the 2ndposition how many choices? 4
assume state is in 2nd position

For the 3rd? 3
assume its math.

? 2 choices i them Finay one text is lett
1 choice 524?3.7.1 120 order



@permutations

A per mutation of M-objects, yone alike, is

the number of orderings in which these
objects can be ordered. lurder is important?

Eat Lilt the number of ways we can select
3 text from a table

CABC
ACI
BCA oR 3 . 2 :
BAC =(6)
CAB
??? ways.

n. (n-1) -(a-2).---3-2.1Def: 1 Factorial =

n !

ex 5 ! = 5 - 4 - 3 - 2 . 1

Tl l  # 109-8-7-615-4-3-2-1

Thmm The number of orderings of in objects
nonedlike, is

? Calculator

2nd =39,916,800



@ permutatzon of 't'objects taken from

n'objects forder is important é non-alike objecti

? 2nd Slot has 4 choies
?Ist slot has 5 choices

5 4 , 3 = 6 0  w a y

Def the humber aot ways to order r
objects fon n'objects, all non-alite,

n. (n-1) - (n-2) .. (n-r+1)

Notation is P select r 'objects from n
- order impt.

EX take 4 objects tomi

7:6:5.4 =  7 - 4
840no Calculaton buttor

7 2nd nPr 840

permutations
o 4 of 7 objects")



Alternative way to calculate nir

nPr = n !
(n-r ) !

E X

also

(h-r ) (n-r-1)-312-1

7 ! 7 !
=(7-4)! 3 1 : 2 6 5 . 4 3 - 2 - 13.2.1

= 7 !
3 !

7 ? 6 5 - 4 - 3 1

3 !

Agplication

We need to send a presidency of

Presendent, V-Prez I Sectry to The ASG

From a class of 12 student, how many
presidencies can me send out?

12?3 =1320 ways.
=12.11.10



@ General mulsplicatin Rule
EXISarah graduates from Law School and

will purchase 3 cars to populate her
3-car garage.

She will chose one from 3 cars she likes

at toyota, one from 2 cars she
likes at Subark? and 1 from Gearr

she likes @Lamborgini

Qi How many difterent ways can she populate
thosegarage spaces.

3 2 6==136 possible
G 1 amrange mat if

Toysta Suharn Lamborgini cars in there
3 garages.

G1 and1 42 (and)G 3

all 3 activities will occur



@ Add Probability into Counting
EX15 lifegaunds : Abbey, Brue, Chris, Danna

and Esmeralda are part of the magie
Mountain Hurntane Harbors weekend group.

3 are selected for the North, south and

west chain of the big ware Pool.

Q: Whats the probability that Bruce is assigned
to the North Chart, and
Danna is assigned to the West chart and

Abbey is assigned to the south chairAbbey
3choices

?Generie: = 6 0 = 5 3 order is
N important

?Specific: D
N W S = I  w a y

I (B,D, A) = specitie way? =
generor ways

1

6 0

chance that
we have

the specified

o r d e r
oF

Lite chels!



@ Addition Rule ("or")

If one activily has "m way, of being perterned?

and a second activity has "in" ways of beily

performed, then there are
m+h ways that

we can penter one for the other

Ext Sarah's accountant says she needs 6
start with only one car fom the
3 form Toyota OR the 2 from Subara oR

the 6 from Lamborgins
Q: How many choires does she have how?

3 choires oR 2 choices or _6 choirer
Toyota Subara Lam borg.

= 3 + 2 + 6
= 11 choices



o Combinations
We now address the instances where order
is not important

Ex Instead of sendine a Presidency to the ASG

they ast for a committer of 3students.
Q: Hour may different committees can be sent?

If order:
B C 5 . 4 . 3 = 6 0

Spple in
the class

Pres VP Sity

B u t  i f  w e  d o  n o t  c a r e  a b o u t  t i t l e s

t h e ABC = ACB =BCA = BAC=CAB=CBA

is all one so we have to not count the orderily
of those selected.

The number of ways to order the 3selected is 3!
Lets divide out there orderings of those selected
sothe number of combinations fora
commi t tee  o f  3  fom ac lasso f  5

5 1 3 / 3 !  = 5.4.33. 2. 1 = 6 510 ways to

send a committee f 3 to the AsG



Def! A combination of selecting r objects thom
a collection at u non-alike objects can

be  per tened nOr ways, without regards
to orderings

Here nGr = n Pr
r!.

divide out the duplicates

o r nCr  =
n !

h - r ) !  r !

amongst the 'r" chosen
objects when order is Not

important

EXiAmerican Arklines needs a crew of
(also apilot)

2 pilotss one Navigator to staft a flight
from LA to Tokyo. If the available
poolis 9 pilots howhow many way's can this
task be performed?

9 .  8? w i th  o rder
Pilot Co-P

? without ander

3 crew assigns
themselves

= 9

7
Nav= 93=504

=
9 ! 9.8.7.61

(9-3)! 3! =61.3-2-13!
3 9?8.7

=

= 3 . 4 . 7 8y ways to staft
this flisht who order



@ Probability al Combinations

Ex ca) In a 52 card deck i f  he picke

5 cards, how many ways can we select
5 face Cards EJ, Q, KI

3
Q:Number of face cards : 3*4suits =112 face cards

in adeck

QiHow many way's can me possess a hand of
5 face cards from the deck?

5 = .
1 2 1 1 :  1 0 . 9 . 8 = 95,040
Cardi Carde Cards Cardy CardS

B u t  I  d o  n o t  c a r e  a b o u t  t h e i r  o r d e r :
P

C 12 -  =  9 5 0 4 0 = 7 9 2  f a c e c a r d
12 5 ? 120 comb ina t i ons

(b) what is the probability of seclecting 5 face
cards fom a deck of 52 cards

P (select 5 face Cards hon deckot 52 lands)

= specific ways to select only s face card,
gener ways to sellet 5 cards in Geneal

=  1 2 ( 5
52 C5

=792 =2,598,966 0.000305 or 0.031% chance I
select a hand of and Face Card



@ Repetitive Objects ih Permutations

(mississippi conting) Corder important)

? Whatare the number at wag, to drange, with order,
h-objects (non-alike)? n!

? What are the number if way, to arange or object.
non-alike? Mr!

If, of the "n'-objects, "n" of them are actually
duplicates, how many ways can we arrange

"N" objects with r-alike objects? n ! / !

EX -How many ways can we amange
the ward"m i s t a k e g l e 1111239

? the ward? missjurkpel e111!12!

2 2 !
11!

4! 2!t h e  w a r d ?  m i s s i e  l i s t e
Finally ?

o the word

11!

4 !  4 ! 2 !

ways to
rearrange the
word mississifpi

= 34,650 ways to rearrange
mississippi



Counting Outline

*summary of counting wl multiple Counting actwite

Il Identify the actinities involved
[Il Identity the counting methods of each act

lIl Identing the way the activities interact

Find the number of ways to award
one Ist place, one 2nd place and three 3ropl
ribbons lo 12 contestants.

( I / ?act iv i ty  1:  select  1" '  p lace
?activity 2 = select a 2nd place
? defivity 3: select three 3 places

Count each activity:
12

12
10C 3

1st Zhat 3rd A,
a l l  o c c u r  a t  o n c e  s o  m u l t i p l y

1 2 . 1 1 0 . 0 3

= 1 2 . 1 1 - 1 2 0

= 15, 840 ways to make thereaware



EX A student is allowd the priviledge of

choosing 4 books from either of thro presidential

Libraries. The 1st librang has 12 available books

The she Libray has 7 available book.
Qi How many diffrent selections Can be made

5 1 2 7

L i b  1 L i b z

identify actritier
?  a c t i v i t y  1

?  a c t r u l y  2

p i c k  4  f o m  1 2
p i c k  4  f o m  7

count each activity
?  a c t i v i t y  I :  1 2 6 4

a c t i v i t y  2 :  1 C 4
identify interaction

one o t h e r  a c t i v i d  ?  a d d

=

=

4 9 5 + 3 5

5 3 0  c h o i c e s


