
LECTURE 3
-

Reference :
Plan :

sections 6.5 of
- Permutations and combinations
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with repetitions allowed

DISCRETE MATHEMATICS
- Distributing objects into boxes

AND ITS APPLICATIONS

( 7th edition)

by Kenneth Rosen



Example 1 : How many strings of length
'
r
'
can be formed

-

from the uppercase letters of the English alphabet ?

PAUSE



Example 1 : How many strings of length
'
r
'
can be formed

-

from the uppercase letters of the English alphabet ?

Solution :
- Using product rule :

tert
-

26 X 26 X . - - - X26

= 26
"



PERMUTATIONS WITH REPETITIONS :
- - -

No . Of r- permutations of a set of n distinct element

when repetitions are allowed is :

w



Example 2: A box contains some Flo
,
Ezo

,
2=50

-

and 2=100 note . Assume that there are at least 5 notes

of each value . In how many ways can 5 notes

be selected ? Notes of same denomination are

indistinguishable .

PAUSE



Loin : 17777
-
---

Elo I 20 E 50 2=100

two 10
,
One 20,50,

Examples of 100

selection :
* * I * I * / *

/ / * * * I * * three so
,
two too

Each selection can be denoted using a picture that

arranges 5 * and 3 I

* I * * ( * * * I 110
,
220

,
3 to'e .



two 10
, One 20,50,* * I * I * I * noo

I I * * * I ** three so
,
two too

sub - question: Find the no . of strings of length 8 over 1 and *
-

that contain exactly five *
.

8 positions . To choose 3 positions for the 1

This can be done in 8cg ways .

= 8cg



- Why 45 is incorrect ?

5 notes

↳I
→ Notes are not ordered .

There is no first mole, second hole
, etc .

-

- 10 20

- 3 nolen. ) ( 10110110) * ** H

( 10 , 10 , 207 * * A *

( lo , no , w) * I * *

( lo , wine? I * * *



In
COMBINATIONS 11111777 REPETITIONS :

e 1 2 13 l - -
-

- - - * * **

1

No - of V- combinations of n (distinct ) objects
where repetitions are allowed is the same as

the number of strings over ( n - l ) / (bars )

and r * ( stars)

(n - i tr ) c
r



Ee3 : A shop here to different kinds of cookies.

How many different ways can 3 cookies be

chosen ?

PAUSE



Ee3 : A shop here to different kinds of cookies.

How many different ways can 3 cookies be

chosen ? Multiple cookies of the same type can be selected .

Solution cookie e y cookie z ) cookies µ Cookies ) Cookie 5I

choose three of them: * * *

Arrange 4 I and 3 *

Fc
3



Example 4 : How many solution does
-

M t Mz t Nz = 15 have

where ni , no , ns are non - negative integers
?

PAUSE



Example 4 : How many solution does
-

M t Mz t 23 = 15 have

where ni , no , us are non - negative integers
?

Solution :
-

15 * and I 1

Ege: * * * * * I * * I * * * * * * * *
N , = 5 Nz=2 Nz = 8

17C
15



Permutations and combinations :
-
-
-

Repetition allowed ?
#

:::::÷t ::/ :P:
V-combinations No MC

,

r -combinations / yes / ( n - I tr ) C ,



Exampteb How many different strings can be made by
reordering letters of the word SUCCESS ?

PAUSE



Examplets How many different strings can be made by
reordering letters of the word SUCCESS ?

Solution :
success : 3. . S

' u iI2 C
-

1 E

- First choose the positions for S : 7cg I
4

Next choose position for u : KC,
3

C ? 3 Cz
-

E : I C ,

703.49 Bca . I =*7÷ . ¥÷ 7¥ - f÷ = FI
3! 3 ! 1! 2! 1!

•
I



- First choose the positions for -5 : 7cg I
4

Next choose position for u : KC,
✓ 3

C. ? 302
- -

E : I Ci

-

e-g. a.ci .sc.at ¥4
.

- ÷
.

- .s7÷u
.

"
.

I
,

Son §

Tj
Sea Sci SS



Permutations with indistinguishable objects :
-
- - -

Permutations of n objects where :

M , objects are of 1 kind

Nz-

NZ
:

Nh are of 1 kind .

ni
n
, ! Nz ! nz ! - - n Nk !



Distributing objects to boxes :

-
- - -

Example b : There are 10 distinct objects to
#

be placed in 4 distinct boxes

such that Box I contains 3 objects
Box 2 contains 4 objects
Box 3 contains 1

Box 4 contains 2
.

In how many ways can this be done?

PAUSE



Solution:

7¥
. '÷nt÷÷! .is?.ti..i.i.u**Oby.8Ob.9Ob.w

A string of length 10 containing 3

10 !

z!

=
" Cs . 74 . 34 .

zq



Distributing distinguishable objects to distinguishable boxes:
-
-
- - -

-

No . of ways to :

Distribute N different objects to k different boxes

so that Box i contains ni objects

( M t net . . . then =n)

n !
=

-

Ni ! nz ! - - r na !



Example 7 : How many ways are there to place
#

10 identical balls into 6 different boxes ?

PAUSE



Example 7 : How many ways are there to place
#

10 identical balls into 6 different boxes ?

so'u

÷÷÷±:÷i÷i÷i:
3 2 I 4 O o

* ** I * * I * l***'d l

Ihle want to find no . of solutions to Xi +Xztxznxytxr -146

= 10

15C
,



Ball Box 3 Balls .Dody ① → 6is
2 Boxes

.

*:S:* ?- ' Ii:: :3
-

C l , 2)
-

(o , 37
I → I 1 - 1

2 I 2
.

- 2

3 2 3 I

↳ counted differently
when balls are distinguishable .



Distributing indistinguishable objects into distinguishable boxes
- -

- -- -

No . of ways to

distribute n indistinguishable objects into k distinguishable
boxes

= I
V

same as← + k -DC
arrangingk - I
k - l bars

and n stars .



Remark : Distributing objects into indistinguishable boxes
-

is more difficult.

Please read the book if you're interested .



Summary :
-

- Permutations with repetitions
- combinations with repetitions
- Permutations with indistinguishable objects .
- Distributing objects ( distinguishable 1 indistinguishable )

into distinguishable boxes.


