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There are methods for the counting process represented by:
2-1) Arrangements

If n objects are taken out of the total number of objects to form groups with
attention being paid to the order of objects in each group, then these groups are
called “arrangements”.

alaall 038 5 el (N e i O s oY) (e de sane e da Al i) e p LA A

s ollla sl al Aals
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2_Repetition is not allowed : Cyaa gt ) K
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In how many ways can the letters a , b and ¢ bearranged in a row, with
3_digit ; If repetition is not allowed :

3 2 1 = 3 x2x%x1= 6 LK 5kl aae

. >
I >
O aC
>

"

Exp)

How many 2_digit numbers can be formed from the seven digit numbers
{1,2,3,4,5,6,7} if repetition is not allowed :

Sol/

= 7%6 =42 ways
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2_digit (2 eV oda (e 4k S5 (Say (0dd) 5208 22 aS
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6 4 = 6X4=24 ways
2_digit (& 2aeV) s (e 435S (Kay (even) 250 e &S

6 3 = 6x3=18 ways

* if repetition is allowed :

Exp)

How many 2_digit numbers can be formed from {1,2,3,4,5,6,7} ; if repetition is
allowed :

Sol/

_ 77 = 7x7 =49 ways

- L i = 7X4 = 28 ways C}AMAJUSSJB\_)JJQ.J\A‘:\
- 7 3 = 7x3 =21 ways z sama ) S5 A g ) dlac]
Exp)

How many 4_digit numbers can be formed from {1,2,4,5,6,7,9} ; find if ?
1-repetition is not allowed
2- repetition is allowed

Sol/
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4 = 7X6X5X4 = 840 ways e p IS
7 7_ 7 7 = 7X7X7x7 = 2401 ways gsew ) S




(even) @553
6 5 4 3 = 6X5X4X3 =360 ways gsew pe ) S
7 7 7 3 = 7X7X7%x3 = 1029 ways g S

(odd) g2 ze

65 4 4 =6x5x4x4 =480 ways gsess e S
77 7 4 =T7XTXTXA4 =1372 ways gsese ) S
From the previous example: Golad) JEa (e

__how many of them are start with 5 and end with 9.
1 5 4 1 = 1X5X4X1 = 20 ways gsese pe S
1 7 7 1 = 1X7X7X1 =49 ways (s ) S

Exp)
How many 3_digit numbers can be formed from {0,1,2,3,4,5,6,7,8,9} ; find if ?

1-repetition is not allowed

2- repetition is allowed

Sol/

9 9 8 = 9X9X8 = 648 ways e e S
9 10 10 = 99X 10X 10 = 900 ways e S

__How many of them are odd number :

8 8 5 = 8x8xX9 =320 ways s g S

9 10 5 = 9x10x5 = 450 ways gsess S




__How many of them are even number:
Dol ) de sene B iall dsag e o) adl Al 3 Jall il llia
When repetition is not allowed:
a_ 8 8 4 = 8Xx8x4 = 256 ways
b. 9 8 1 = 9x8x1 =72 ways
= (256+72) =328 ways

When repetition is allowed:

a 9 10 4 = 9Xx10x4 = 360 ways

b 9 10 1 = 9x10x1 = 90 ways
= (360+90) =450 ways

Exp)

How many 3_digit numbers can be formed from {0,2,4,5,7} ; find if ?
1-repetition is not allowed

2- repetition is allowed

Sol/

4 4 3 = 4X4X3 =48 ways e e S
4 5 5 = 4Xx5%x5 =100 ways s IS

__How many of them odd number:
3 3 2 = 3X3X2 =18 ways g e )l S
4 5 2

4X5%x2 =40 ways s S




__How many of them are even number:
Dol de pene B iall dsa g e o) adl Alla 3 Jall il llia
When repetition is not allowed:
a_ 3 3 2 = 3X3Xx2 = 18 ways
b_ 4 3 1 = 4Xx3x1 = 12 ways
=(18+12) =30 ways

When repetition is allowed:

a_ 4 5 2 = 4Xx5%x2 =40 ways

b_ 4 5 1 = 4x5x1 = 20 ways
=(40+20) =60 ways
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When repetition is not allowed:
_ 26 25 9 9 8 =26%X25X9x9%x8=421200 ways
When repetition is allowed:
_ 26 26 9 10 10 =26Xx26X%X9Xx10x10=604400 ways
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2_2) Permutations Sl dsy Hha
_ Definition :-

An arrangement of a set of n different objects in a given order is called a
permutation of the objects ( taken all at a time ).

The arrangement of any 7 < n of these objects in a given order is called a
permutation of n objects taken r at a time and is denoted by B* or P(n,r).
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n_ _n .
Pt = el r<n; 0<r<n

1-If r=n - BP"=n!

n_ ™ _m_n_
Where P! = o o 1 o

2-If r>n - PB*"=0

3-If r=0 - P'=

n! n!
Where P} = o 1

4- If repetition is allowed - P =n"

n!

n
- = cee e d )
5-n=n,+n,+ng+--+n Bnyma,.m T P m—

6- The total number of arrangement of n different objects around a circle is
(n—1)!

7- The number of permutation of n different objects taken all at a time is n!.
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