
P How many w ays are there to arrange the letters of
the word “LONE”?
< 4! = 24, because t he letters were all dist inct

P How many w ays are there to arrange the letters of
the word “NONE”?
<T he answer is not 4! any more.
<How many way s to select  t he first lett er?

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

– T he answer depends on our sel ection for the first l etter!
< So, not only  is  t he answer not  4!, but we can’t even use

a straightforward mult iplicat ion for this p roblem at all.

Arranging Objects with Repeats

PThe tric k is to color the letters, to make them all
different...
< “N ONE” has  some rep eats
< But “ NONE” has  none

Arranging Objects with Repeats

There are 24 arrangements of the w ord “ NONE”,
bec aus e now the letters are distinct.
But if we remove the c olors from the letters, thos e 24
arrangements are not all dis tinct anymore.

“NONE” = “NONE”, and “ONNE” = “ONNE”

P How many distinct arrangements w ill there be ?

P How many w ays are there to arrange the objects
on the right?

PThe answer is not 4!, because the ob jects ar e not
all d ist inct

PWe need a way to deal w ith repeats
POur tric k is to:
< t emp orarily  make t he m all dist inct
< then correct for overcounting

Arranging Objects with Repeats

P With dist inct c olors, as show n here, there
w ill be 4! = 24 ways to ar range the objects

P Here are the
24 w ays with
dis tinct
colors

PThey are not
all d ist inct
w ith the
origina l
colors

Arranging Objects with Repeats



How cou ld w e have predic ted that eac h group
would have 4 arrangements in it?

We w ould then know that 24/4 = 6 was the answer
w ithout hav ing to draw all the pictures!

Predicting the Number in each Group

P Here is a redraw ing of the purple group
P How cou ld w e have predicted that there would be

4 arrangements ins ide this group?
PThere are two “blue” blocks.  
<They can be arranged in 2! ways.

PThere are two “red” blocks.  
<They can be arranged in 2! ways.

PSo this group w ill contain 2!×2! = 4 arrang ements
(by the product ru le)

PSimilar ly, every group will conta in 4
arrangements

Inside the Purple Group

P Here is another tower of c olored blocks
PSuppos e w e assign different colors to eac h block. 

How many arrangements?

How Many in each Group?

P If w e regroup those that ar e rea lly the same,
how many arrangements will be in each group?

PThere w ill be 2! in each
group, bec aus e there are
2 greens, w hich are
rea lly the same.

PSame quest ion for the tow er of bloc ks to the
right:
< When we assign dist inct  colors and then

re group , how many will be in each group ?
< Did y ou say 3!×2!  ?

How Many in each Group?



P How many “anagrams” are there of eac h of the
following w ords ?
< REA D

– 4! = 24
< REED

– 4! / 2! = 12
<DEED

– 4! / (2! × 2!) = 6
< EPE E

– 4! / 3! = 4
<ANAGRAM

– 7! / 3! = 840
< SORT ING

– 7! = 5040

Your Turn

PComputing the “c hoos e numbers.”
PGiven n d ist inct objects, the number of ways to

select k of them is ca lled “n c hoose k ”
PFor example, 6 c hoose 2 = 15, because there are

15 w ays to select 2 objects from among 6 d ist inct
objec ts
< If we wis h to select two letters from “ ABCDEF”, we

could select  AB, AC, AD, AE, AF, BC, BD, BE, BF,
CD, CE, CF, DE, DF, or EF.  T hat ’s 15 ways.

PWe w ill now der ive a better way to do it.

Applications of the Anagram Method

PLet’s line up the s ix letters “A BCDEF” and
cons ider some ways to select tw o of them

Selecting 2 out of 6

A B C D E F Select ion
Y Y N N N N AB
Y N N N Y N AE
N N Y Y N N CD
       . ..  ...

PPlace a “Y” under eac h letter that is c hos en, and an
“N” under each that is not chosen

P Each w ay of select ing tw o letters corresponds to an
anagram of the w ord “YYNNNN”

PThus, the number of ways to s elect tw o letters is
6!/(2!×4!) = 15

P A teacher w ishes to select 4 students from a c lass of
10.  In how many ways c an this be done?

PLine up the s tudents: A B C D E F G H I J
PCons ider a way to     Y Y Y Y N N N N N N
    select 4: 
P Again, we see that every w ay to select 4 students

corresponds to an anagram of “ YYYYN NNNNN”
PSo there are 10!/(4!×6!) = 210 ways to do this
PIn general, the number of ways to select k objects

from n d ist inct objects is n!/(k! × ( n – k)!)

Selecting 4 students out of 10



P Another app lic ation of anagrams:
P How many ways are there to w alk from A to B on

the grid be low, w alking only north and eas t?
P One w ay to wa lk :  N NNNNN EEEE
P Another w ay:         EEEENNNNNN
P Another w ay:         NN EENN EENN

P All w ays to wa lk have 4 “E” and 6 “N”
< And are thus anagrams of “NNNNNNEEEE”

PThe number of ways to walk is thus :
<10!/(4!×6!) = 210

Walking on a Grid

A

B


