
PWe w ill now address questions of the
sort:  “ How many ... ?”

PFor example:
<How many straight flushes  are poss ible in

poker?
<How many full houses are t here?
<How many way s are t here to arran ge the

lett ers of t he word “ LO VE”?
<How many way s are t here to arran ge the

lett ers of t he word “ STRESSED”?
<How many way s are t here to walk from A t o

B in t he diagram t o the right ?

Introduction to Counting
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PTo c ount the number of ways to perform a multi-
part task, you c an mult iply togeth er the number of
ways to perform eac h part

PQuestion:
<How many three-digit  nu mbers are there ?

P Answer :
< Let  us as k how many ways t here are t o build such a

number.  Buildin g such a number consists of three
parts :  Select ing t he first digit, selecting t he second
di git and select in g the t hird digit.  

<There are 9 ways t o select  t he first di git, and then 10
ways t o select  each of the next two di gits.

< So, alt oget her, there are 9@10@10 = 900 such numbers

The Product Rule for Counting

PQuestion:
< How many f ive-lett er passwords are poss ible if each

charact er may be eit her a lett er or a digit , but  t he first
charact er must  be a lett er?

P Answer:
< T here are 26 choices for the first  charact er
< Each subsequent charact er has 36 p ossibilit ies
< So alt oget her there are 26@36 @36@36@36 = 43,670,016

poss ible p asswords

Another Example
PQuestion:
<New Jersey  license p lat es now read, left to right, t hree

letters-two digits -one letter.  Not lon g ago, they had
three lett ers followed by four digits.  Under which
syst em are t here more possibilit ies for a license p lat e? 
(Assume in each cas e that t he init ial digit cannot be 0.)

P Answer :
<New Syst em:  26@26@26@9@10 @26
<Old syst em:    26@26 @26 @9 @10 @10@10
< We don’t need to comput e products  t o det ermine

which is bigger:  We can simp ly t ake their rat io:
– New/Old = 26@26@26@9@10@26/26@26@26@9@10@10@10 = 26/100

< So the old syst e m had more license p lat e p ossibilities .

Another Example



PQuestion:
<How many way s are t here to arran ge the lett ers of t he

word “ LO VE ”?

P Answer:
< We can think of arran ging the lett ers as a p rocess wit h

the four p arts :  select  t he first lett er, select t he second
lett er, select the third lett er, select  t he fourt h lett er.

<How many way s to select  t he first lett er?
– 4

<How many way s to select  t he second letter?
– 3

<And so on.  So t he tot al number of ways to build an
arrangement of lett ers is  4@3@2@1 = 24.

Another Example

PQuestion:
< How many ways are there t o st ack the blocks

shown to t he right ?

P Answer :
< This is  very  s imilar t o the preceeding proble m
< We can consider t he p rocess of buildin g su ch a

stack:
– There are 5 ways to sel ect the bot tom block, 4 ways t o

sel e ct the block abov e that, et c...
< So alt ogether, there are 5@4@3@2@1 = 120 ways to

build such a st ack

Arranging Distinct Objects

PIt turns out that the fo llowing general quest ion has
w ide applicat ion, and its answ er should be
memorized and unders tood :
< Q:  How many  ways are t here t o arran ge n dist inct  objects
< A:  n @(n – 1)@( n – 2)@  þ @2@1

PThat is, the produc t of the numbers from 1 to n
PThis quantity is us ed so often, that it has its own

shorthand notation:  n!
< T hus, n! = n @(n – 1)@( n – 2)@  þ @2@1

PIt is c alled “ n factorial”

Arranging Distinct Objects
PQ:  In how many orders c an a quar ter, dime and

nic ke l be put into a vending machine to purchase a
40-cent soda?

P A:  3!
<= 6

PQ:  How many ways ar e there to line up 20 students?
P A:  20!
<= 2432902008176640000

PQ:  How many f inishes w ere poss ible for the 21
horses w ho ran the Kentucky Derby las t year ?
< 21!  (assuming t hey  all finished, and t here were no t ies)

Arranging Distinct Objects


