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Chapter

combinatorial analysis

1.1 Factorial (!)

Definition 1.1.1 Let n be a natural number. It is represented as n! and it is read as n

the multiplication factor.
nl=n-n—1)-n—2)-(n—3).cccc.... 3-2-1

Example 1.1.1

e 31=3-2-1=6

e 5!=5-4-3-2-1=120

e« 6!=6-5-4-3-2-1="720
Property 1 From the definition, it is concluded that:

nl=n-(n—1) (1.1)

Example 1.1.2

e 81=8.7!
e 5l =5-4!
e 6! =6-5!

The property is also used to simplify fractions.
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Chapter 1 combinatorial analysis

Example 1.1.3

Simplify the following relationships:

7 7-6-5!
=g =7 6=42
nt n-(n-1)-(n-2)! o
=2 m—gy o b=mon

Property 2 Let a,b € N, we have the following results:
~al 4+ bl # (a+0b)!
- al x bl # (a x b)!
al a\|
a7 (B!
- (ah)* # (a®)!, Yk € N
Example 1.1.4 - 31+ 21 =8 # (2+3)! =120

- 4l x 5! = 2880 # (4 x 5)! = 20!

- (21)3 =8 #£ (23)! = 40320,

1.2 Arrangements without repetition:
Definition 1.2.1 Let E be a set with n element, and p is a natural number where :
I<p<n

We call AP an arrangement of n elements taken without repetition and we define it as

follows:
, nl

In addition, the arrangement is characterized by the importance of order and non-repetition.
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Chapter 1 combinatorial analysis

Example 1.2.1

Let E :{a,b,c}

o How many subsets of £ are there such that each set contains two consecutive ele-

ments?

o The arrangements of two elements from £ are the sequenced subsets of two elements

from F, and they are:
{a,b},{a,c},{b,a},{b,c} {c,a},{c,b} = 6

o In another way,

1.3 Combinations without repetition

E is a set of n element and p is a natural number where : p < n. Every subset of F/ that
includes p element is called a combination of p element from E.
The number of combinations is as follows:

n!

or=—
pl(n —p)!

Example 1.3.1

Let : E = {a,b,c}.

The Combinations of two elements from FE are the subsets of two elements from FE,

and they are: {a, b}, {a, ¢}, {c, b} = 3 sets In another way :

3!

G °

3=
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Chapter 1 combinatorial analysis

Property 3 Let p and n be two natural numbers, we have: For alln € N

CP=CP  +CP], V1<k<n-1

Cr=0Ct=1

1.4 Newton’s Binomial Theorem

Definition 1.4.1 For all a,b € R, For all n € N*

(a+b)" =S Cra™ Pt

p=0

Example 1.4.1

Using Newton’s law, develop the following formulas:(a + b)?, (x — 2)3

2
(a+b)*=> Cha* P

p=0
= C9a* 0" + Cya® ' + CJa*2?
= CYa® + Cyab + C3b?

=a® + 2ab + b?

3

(2 -2 =3 Cfa"P(-2)

p=0
= C0370(—2)° + Cla~1(=2)! + O22372(=2)% + C34373(—2)3
= C{z® + Cia*(—2) + C5x(—2)* + C3(-2)°

=% — 622+ 122 — 8
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