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اول فصل

ها مجچموعــه
A B

C 1

فصل موضوع� فهرست و محتوا

n A B( ) n A B( )



مثال

E { , , , ,...}2 4 6 8

{ , , } { , , , , , }2 3 4 3 2 3 4 4 2
{ }

{ , , , , ...}12 9 3 6 { , , , , ...}3 6 9 12
مثال



E { , , , ,...}2 4 6 8O { , , , ,...}1 3 5 7

W { , , , ,...}0 1 2 3{ , , , ,...}1 2 3 4
= − −{..., , , , , ,...}2 1 0 1 2

= ∈ ≠
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

a
b
a b b| , ,�
� ���� ����

� ��� 	��

c ′ =

A n A( ) A

A { , , , }11114 5 ⇒ =n A( ) مثال 

B = ⇒
+ +
{ , , ,..., }7 11 15 87

4 4

–
= + =

−
+ = =⇒1 87 7

4
1 21 21n B( )

C = + + +{ , , ,..., }2 1 2 2 2 3 215 15 15 16 ⇒ ⇒ ⇒= × = + = + + + +2 2 2 2 2 2 12 22 3 2 216 15 1 15 15 15 15 15 15 15C n C{ , , ,..., } ( ) ==215

مثال

{ , , , ..., }1 3 5 9067

{ , , , , , ,..., }12 4 5 810 1000

{ , , ,...}10000 110000 210000 3

n 
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مثال

A ={ }4 10 16 22, , , ,...

...

...

6 1 2× −( ) 6 2 2× −( ) 6 3 2× −( ) ... 6 20 2× −( )

B ={ }1 8 27 64, , , ,...

...

...

( )1 3 ( )2 3 ( ) ( )4 3 ... ( )20 3

C ={ }3 6 12 24, , , ,...

...

3 3 20= × 6 3 21= × 12 3 22= × ... 3 219

3 21 1× −( ) 3 22 1× −( ) 3 2 3 1× −( ) ... 3 220 1× −( )

{ }

{ } {{ }} { }

مثال

مثال

A ={ }{ }, ,{ },{ , }, ,{ , },{ , },{ , },{ , , }1 1 0 10 0 00 0 1 1 1 0 1 0 :{}, ,{ , }, ,{ } ( )1 1 10 0 0 5⇒ =n A

B ={ }⇒{ , , ,..., },{ }1 2 3 19 :{ , ,..., },{ } ( )12 19 2⇒ =n B

C ={ }⇒{ , ,{ , , },{ , }}3 4 3 4 5 7 0 : , ,{ , , },{ , } ( )3 4 3 4 5 7 0 1{ } =⇒ n C



A = { } { }{ }01 01 1, , , ,

A A 0 1,{ }∈A { }∈A { }∉A { }{ }∉A { }∉A 1 2,{ }∉A

A A A

B == −−{{ }}1 0 1, , مثال

− × = ∈
− ×− = ∈
1 0 0
1 1 1

B
B

− × = − ∈
× = ∈
1 1 1
0 0 0

B
B

0 1 0
1 1 1
× = ∈
× = ∈

⎫
⎬
⎭
⇒

B
B

B

( ) ( )1 1 2+ = ∉B ( ) ( )1 1 2− − = ∉B B
1
0

مثال

مثال

A = { }12 22 32, , ,... x x∈{ }
x A y A x y x y A

A A A

2 2 2 2 2

2 2 2 2 25 7 5 7 35
∈ ∈ ⇒ × = × ∈

∈ ∈ ⇒ × = ∈

⎫
⎬
⎪

⎭⎪
⇒

, ( )

,

E { , }0 1 a b ab* == ++ مثال

0 1 0 0 0 0 0 0
1 0 1 1 1 1 1 1

1 1 0 1

0 1 1 1
* , *

* , *

= = ∈ = = ∈

= = ∈ = = ∈

⎫
⎬
⎪

⎭⎪
⇒

+ +

+ +

E E

E E
E

مثال

A { , , , }5 6 7 8 B { , }6 7 C { , , }7 8 9

A B B A
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y x { , } { }x x y++ == −−5 2 2 3 مثال

2 3x y x

x x+ = = − = −⇒5 2 2 5 3 2 3 2 2 3 3 2 6 3 2 8
3

x y y y y− = − − = − − = =
−

⇒ ⇒ ⇒( )

x y { , , } { , , }1 2 3 1
1 2

3

2 3==
−−

x y مثال

2 3 12x y, ,{ } = { } 1

1 2
3

1
1
3

3
−

= =

2 1 1
2

3 2 2
3

1
2

2
3

7
6

x x

y y
x y

= =

= =

⎧

⎨
⎪⎪

⎩
⎪
⎪

+ = + =
⇒

⇒
⇒

2 2 1

3 1 1
3

1 1
3

4
3

x x

y y
x y

= =

= =

⎧
⎨
⎪

⎩⎪
+ = + =

⇒

⇒
⇒

[ ( ) ( )]n A n B B A

n A n B( ) ( ) B { , , , , }0 0 1 0 1 A { , }5 6 مثال

A B B A B A B A

A BA BB AA B

مثال




�
W

�
W � � � ′ ⊆� �

T { , , }5 7 11 W { , , , , }5 6 7 10 11 S { , }5 11 مثال

S T S W T W T S W S W T



A B B A A B A B A B

A A F F ∅⊆{ }

∅ ⊆ B { }⊆ ′ ∅ ⊆∅

A == {{ }} {{ }}{{ }}0 1 0 1 1, , , , مثال

A A { , }01 A {} A

{ } A {} A {{ , }}01 A {{}} A

{ , }01 A { ,{ , }}0 01 A { ,{}} , ,0 1 ⊆ ∅ ⊆ ⊆A A A A

مثال

A

A
A A
A A
A

= ∅ ∅ ∅ ∅{ }

∅ ⊆
∅∈ ∅ ⊆
∅ ∈ ∅ ⊆
∅ ∈

⇔
⇒
⇒
⇒

,{ },{{ }},{{{ }}}
{ }

{ } {{ }}
{{ }} {{{{ }}}∅ ⊆

⎫

⎬
⎪
⎪

⎭
⎪
⎪A

C A C B B A A A

مثال

n
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( )20:{ }A =∅⇒

( )21:{ }
B ={ }⇒

1 9:{ }

( )

:{ }
C ={ }⇒5 8, 1 5:{ } { }

2 5 8:{ , }

( )23

:{ }
D ={ }⇒4 5 6, ,

1 4:{ } { } { }

2 4 5: ,{ } { , }4 6 { , }5 6
3 4 5 6:{ , , }

n n

n A A( )

2 646 2 2568 مثال

{52 { }25 50
2 {{ }}25 250} مثال

5 50
2

2 { }25 {{ }}25 25 10

2 164

مثال

2 1n n

2 1 63 2 64 26 64n n− = = ⎯ →⎯⎯⎯⇒ =

n 82 3n n
مثال

= =+ −2 81 2 3n n

2 2 2 2 1 6 9 21 3 2 3 1 6 9n n n n n n n+ − + −= = + = − =⇒ ⇒ ⇒( )
مثال

2 2 2 2569 8÷ = =



n n
مثال

( )2 2 22 3 5n n+ −÷ = ⇒ = = ⇒2 325

m
مثال

⇒× ⇒ ÷

m ⇒× × × × = ×...
m

m
� ����� 	���� m ⇒ ÷ ÷ ÷ ÷ = ÷...

m

m
� ������ 	�����

B A 3 13 2n n−− ++ B n n( )++ −−3 6 A
مثال

: ( )n n n n n n n n2 2 2 23 6 3 13 3 6 3 13 7+ − − − + = + − − + − =

:2 1287 = ⇒ B A

A A
مثال

128 27= ⇒

n
2 2 128 2 2 1 128 2 128 71 1n n n n n+ − = ⎯ →⎯⎯⎯⎯ − = = =⇒ ⇒( )

n n
مثال

n n 2 3n

2 2 2 2 1 112 2 7 112 2 112
7

163 3n n n n n+ − = − = × = = =⇒ ⇒( ) ⇒ =n

مثال

2 2 169 5 4− = =

q p n
مثال

p q n
n p q− +( ) n p q− +( )( )

( ) ( )A B X A B∩ ∪ X B == {{ }}4 5 10, , ..., A == {{ }}1 2 3 7, , , ..., مثال

{ , , , } { , , ,..., }4 5 6 7 12 3 10X

2 2 6410 4 6− = = X

{ , ,..., }12 10
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{ , , , ..., }2 3 4 12 مثال

2 2 12811 1 3 7− + = =( )

{ , , , ..., }10 11 12 20 مثال

( , )1415 ( , )1316 ( , )1217 ( , )1118 ( , )1019

2 10 2 42 2 164 2 646 2 2568

{ , }, , ,{ },{ , ,{ }}1 5 1 5 1 5{{ }} مثال

5 4
2

10×
=

n n! ...= × × × ×1 2 3
n
n

n n!
!( )!

( )
2 2

1
2−

=
− n

n
n

n n n!
!( )!

( )( )
3 3

1 2
1 2 3−

=
− −
× ×

n

n
k n k

n n n n k
k

!
!( )!

( )( )...( )
−

=
− − − +
× × × ×
1 2 1
1 2 3

n k

مثال

10
4 10 4

1 2 3 10
1 2 3 4 1 2 3 4 5 6

7 8 9 10
1 2 3

!
!( )!

...
−

=
× × × ×

× × × × × × × × ×
=

× × ×
× × ××

=
4

210

مثال

2 5129

9
8 9 8

1 2 3 9
1 2 3 8 1

9!
!( )!

...
...−

=
× × × ×
× × × × ×

=

9
7 9 7

1 2 3 9
1 2 3 7 1 2

36!
!( )!

...
...−

=
× × × ×

× × × × × ×
=

= − + + =512 1 9 36 466( )

مثال

k n
n k



مثال

:

( )( )

( )

n n n

n n
n n n

− −
× ×

−
=

−
= ⇒ − = × = ⇒ = + =

1 2
1 2 3

1
2

2
3

26 2 3 26 78 78 2 80

P A A A

{ , , }1 2 3 مثال

P 12 3 1 2 3 12 1 3 2 3 12 3, , { },{},{ },{ },{ , },{ , },{ , },{ , , }{ }( ) = { }
n A( ) A A

P P P( ( ))∅∅(( )) مثال

: ⇒ ∅ =P( ) :2 10 ⇒ ∅ =P P( ( )) :2 21 ⇒ ∅ =P P P( ( ( ))) :2 42

a x b≤ < b a a x b a x a a x a
x b ( )a x≤ a

مثال

A x x x= − ∈ − < ≤ −{ , }1 5 5 2
1 5x x = −

A = − − − − − − ={ ( ), ( ), ( )} { , , }1 5 2 1 5 3 1 5 4 11 1621

B x x xx= − ∈ ≤{ , / }2 2 2 7

x x 2 7/ x 2 7/

B = − − = −{( ) , ( ) } { , }( ) ( )1 2 2 2 102 1 2 2

C x Wx= ∈+{ |145 2 , / }− ≤ <4 0 972x

x
C = = =+{ } { } { }( )14 14 1965 0 2 2

D x xy x y x yy= − ∈ + ={ « , » , }2 4

( , ) ( , )x y 1 3 ( , ) ( , )31

D = − − − = − −{( ) ( )( ), ( ) ( )( ), ( ) ( )( )} { , ,( ) ( ) ( )1 21 3 2 22 2 3 2 3 1 1 6 4 83 2 1 33 6 5 4 3− = − − −} { , , }
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E x x x
x

= ∈ <
+
∈{ | , , }2 12

1
12 x x 12

1x +
∈

x x

E = − − − − − −{ , , , , , , , }01 2 3 4 5 7 13
3
19

2
7

1
3

1
2

x

F x
x
x x=

+
−

∈ − ≤ + ≤{ | , }2
2

1 2 5 1

− ≤ + ≤ ⎯ →⎯⎯⎯⎯⎯⎯ − ≤ ≤ − ⎯ →⎯⎯⎯⎯⎯ − ≤ ≤ −1 2 5 1 6 2 4 3 2x x x

F = − +
− −

− +
− −

⎧
⎨
⎩

⎫
⎬
⎭
=

−⎧
⎨
⎩

⎫
⎬
⎭

( )
( )

, ( )
( )

,2 2
2 2

3 2
2 3

0 1
5

x
x

+
−

G x x x W= > − ∈{ | ,0 30 2

30 2x 30 2x

G = ⎧⎨
⎩

⎫
⎬
⎭

15 29
2

13 21
2

7 5
2

, , , , ,

 H x x x= ∈ ≤ ≤{ | , }30 3 602

30 3 60 10 202 2≤ ≤ ⎯ →⎯⎯⎯⎯ ≤ ≤x x

H = + −{ , } ⇐ ±

I
x

x x
x

=
−

∈ < <
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

( ) | ,1 3 2 4

2 4 6 3 12 3

7
8
9
10
11

7
3
8
3
3
10
3
11
3

3< < ⎯ →⎯ < < =

⎧

⎨

⎪
⎪⎪

⎩

⎪
⎪
⎪

=

⎧

⎨

⎪
⎪
⎪
⎪
⎪

⇒ ⇒×x x x x

⎩⎩

⎪
⎪
⎪
⎪
⎪

I = − − − − −
⎧

⎨
⎪⎪

⎩
⎪
⎪

⎫

⎬
⎪( ) , ( ) , ( ) , ( ) , ( )1

7
3

1
8
3

1
3

1
10
3

1
11
3

7
3

8
3 3

10
3

11
3 ⎪⎪

⎭
⎪
⎪

=
− − −⎧

⎨
⎩

⎫
⎬
⎭

3
7

3
8

1
3

3
10

3
11

, , , ,

K y x
x y

y= − =
⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

+

−
4
8

2 2
2

1 |

− = + =⇒y x x y (*)

4
8

2
2

2
2

2 2
2

1

2 2

3 1

2 4

3 3
2 4 3 3 2

x y

y

x y

y

x y

y
x y y x y

+

−

+

−

+

−
+ − − + += = = =

( )
( )

( ) 33 2 32 32 32* { }( )+ = =⇒ K

x
y x y⎡
⎣⎢
⎤
⎦⎥
− < < < ≤⎧

⎨
⎩

⎫
⎬
⎭

2 31 3,
مثال



2 1 3

{ | , }x x x2 3 2∈∈ −− << ≤≤ مثال

{ | , } {( ) , ( ) , (
, , , ,

x x x2

2 1012

2 23 2 2 1∈ − < ≤ = − −
− −

�� �������� 	������� 00 1 2 4102 2 2) , ( ) , ( ) } { , , }= ⇒

A x x= − − − = − × − × − × = − ∈{ , , ,...} { ( ), ( ), ( ),...} { |
, ,

7 14 21 7 1 7 2 7 3 7

1 2



33,...
}

B x x= = + + + = + ∈ ≤{ , , ,..., } { ( ) , ( ) ,..., ( ) } { | ,4 7 10 64 3 1 1 3 2 1 3 21 1 3 1 1� xx ≤ 21
1 2 3 21, , ,...,

}� ������� 	������

C x x x= = = ∈ ≥{ , , , ,...} {( ) ,( ) ,( ) ,...} { | ,
, , ,

9 16 25 36 3 4 5 32 2 2 2

3 4 5 6

�
,,...

}� ����� 	����

D = ⎧⎨
⎩

⎫
⎬
⎭
=

+ +
32
7

64

8

128

9

2048

13
2
5 2

2
6 2

2
7

5 6 7

, , ,...,
( )

,
( )

,
(

( ) ( ) ( )

))
,...,
( )

{ | ,
( )

, , , , ,
+ +

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪
=

+
∈ ≤ ≤

2
2
11 2

2
2

5 11
11

5 6 7 8 9

x

x
x x�

11011,
}� ������� 	������

E = − = − − − − = − −{ , , , ,...} { , , , ,...} {( ) ,( ) ,(26 7 0 1 27 1 8 1 1 1 0 1 3 1 2 1 13 3 )) ,( ) ,...} { | , }
, , , ,...

3 3 3

3 2 10

1 0 1 1 3− − = − ∈ ≤x x x�� ������ 	�����

F = = + + + = +{ , , , ,...} { , , , ,...} { ( )( )1 11 102 1003 1 10 1 100 2 1000 3 10 0
0 ,, ( ), ( ) ,...} { | }( )

, , ,...

10 1 10 2 10
1 2

01 2
+ + = + ∈x x x W

G = − − = − × × − × × × × × = − +{ , , , ,...} { , , , ,...} { ,1 4 27 256 1 1 2 2 3 3 3 4 4 4 4 1 21 22 3 43 4, , ,...}− +

= − × − × − × − × = − × ∈{( ) ,( ) ,( ) ,( ) ,...} {( ) |
,

1 1 1 2 1 3 1 4 11 1 2 2 3 3 4 4

1

x xx x 

22 3, ,...

}

( )− +n ( )n

 { , , , , } { , , , , } {6 66 666 6666 66666 6 1 6 11 6 111 6 1111 6 11111 6
9

= × × × × × = ×
99

6
99

9

6
999

9

6
9999

9

6
99999

9

, , , , }× × × ×

= ×
−

×
−

×
−

×
−

×
−

= ×

{ , , , , }

{

6
10 1

9

6
100 1

9

6
1000 1

9

6
10000 1

9

6
100000 1

9

6
10
(( ) ( ) ( ) ( ) ( )

, , , , } {
1 2 3 4 51
9

6
10 1

9

6
10 1

9

6
10 1

9

6
10 1

9

6
10−

×
−

×
−

×
−

×
−

= ×
xx

x x−
∈ ≤ ≤

1
9

1 5

1 2 3 4 5

| , }
, , , ,

�� ������� 	������



A == ∅∅ ∅∅{ ,{ },{ , }} A

{ , }∅ ⊆ A {{ }, }∅ ⊆ A   { , }∅ ∈A {{ }} A

B == −− −−
−−{ , , , ..., }18

5
14
5 2 22

34 32 31

3 2k 3 2k

16

{ , , , , , , ...}−− −− ++ ++ −− −−1 4 9 16 25 36
{( ) | }− ∈x xx {( ) | }− × ∈x x x

{( ) | }
( )

− × ∈
+

1
1

2 2
x x

x x {( ) | }
( )

− × ∈
−

1
1

2 2
x x

x x

C x x
x

== ∈∈ ∈∈{ | , }72
2

A A { , , , , }1 2 3 4 5
16

n n

n

10

A == ++ ++ ++ ++{ , , , , ..., }2 2 2 4 2 8 2 16 21396 1396 1396 1396 1397

1396 1395 21396 21395

B x x x== ≤≤ ++ ∈∈{ | , }0 40 3
10

n n

n



A { , },{ },

:
:{ },{{ }},{{ , }}

:{ ,{ }},{ ,{ , }},{{ },{ , }}

:{ ,{ },{ , }}

A

{ , }∅ ⊆ A A

B = − − − +⎧
⎨
⎩

⎫
⎬
⎭

18
5

14
5

10
5

110
5

, , ,...,

: ( )110 18
4

1 128
4

1 32 1 33− −
+ = + = + =

( )
( )

( ) ( )

3 2
3 2

2
2

2 2 16
3 2

3 2
3 2 3 2 4

k
k

k

k
k k

+
−

= = = =
+

−
+ − −

( )x

x 1 2 3, , ,...

{( ) | } { , , , , ,...}
( )

− × ∈ = − − + + −
+

1 1 4 9 16 25
1

2 2
x x

x x

( )
( )

−
+

1
1

2
x x

C x x
x

= ∈ ∈{ | , }72
2

x = = ∈⇒1 72
1

722 x = = ∈⇒2 72
2

182

x = = ∈⇒3 72
3

82 x = ∉⇒4 72
42

x = ∉⇒5 72
52

x = = ∈⇒6 72
6

22

⇒ ⇒=C { , , , }1 2 3 6

23

2 1 2 191 2 2 1922 2n n n n− − = − =⇒− −


�

⇒ ⇒

⇒ ⇒

− = = = =

− = =

− −2 2 1 192 2 192
3

64 2
2 6 8

2 2 2 6n n

n n
( )

2 2 2 2 21397 1396 1396 1396= × = +

⇒ = + + +A { , ,2 2 2 2 2 21396 1 1396 2 1396 3 ,..., }2 21396 1396

B x x x= ≤ + ∈{ | , }0 40 3

40 3+ = ⇒x n

⇒ ⇒= + =
−n x x n2 2

40 3 40
3

n x= = −⇒1 13 n x= = −⇒2 12

n x= =
−

⇒3 31
3

n x= = −⇒4 8

n x= = −⇒ n x= =
−

⇒6 4
3

n x= = >⇒7 3 0

⇒ ⇒= − −
−

− −
−B { , , , , , }13 12 31

3
8 5 4

3



Smart 9

40 3x x

n n

n

( )( )( )n n n+ + − + −
× ×

2 2 1 2 2
1 2 3

=
+ +( )( )( )n n n2 1

6

⇒

⇒

+ +
= × ⎯ →⎯

+ +
=

+ + =

÷n n n n n n

n n

n( )( ) ( )( )

( )( )

1 2
6

15 1 2
6

15

1 2 90

( )9 10 90× =
( )( )8 1 8 2 90 8+ + =⎯ →⎯⎯⎯⎯⎯ =n



B A A B B A

C { , }7 11 B { , , }3 4 5 A { , , }7 5 11 مثال

A B C { }B C { }A C { }7,11A B { }

B A A B
A B

B A A B B⊆ ⇒ =A B A B A⊆ ⇒ =A BA B =∅

A B C مثال

C B A
A B C C
⊆ ⊆

=⇒
B A C A,B C

A B C
=∅

=∅⇒
A B CA B C =∅

C { , }1 4 B { , , }1 2 4 A { , , }1 2 3 مثال

A B
A C
B C
C B

=
=
=

⊆

⎫

⎬
⎪
⎪

⎭
⎪
⎪

⇒

{ , }
{}
{ , }

12
1
14
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B A A B B A

C { , }7 11 B { , , }3 4 5 A { , , }7 5 11 مثال

A B {3,4, 5 , 7,11} A C {7, 5 ,11} A

B C {3,4, 5 , 7,11} A B C {3,4, 5 , 7,11}

( )A B

A
BA

BA BA B

B A A B A⊆ ⇒ =A B A B B⊆ ⇒ =A BA B

AB
C

A

B C

B

A

C

A B C A B C C⊆ ⊆ ⇒ =
B A
C A

A B C A
⊆
⊆

⎫
⎬
⎭
⇒ =A B C

( )A C B∩ ∪ مثال

A C B ( )A C B∩ ∪

A B

A B A A B B

B

A

( ) ( )�∩� ∪ �∪� �∪� � � � � مثال

An
n 3

6
An

n 3

6
A x x n x nn == ∈∈ << << ++{ | , }10 مثال

A A A A
i

i

n

n1
1

2 ... A
n

A A
i

i

n

A A A A
n

i

n

n1
1

2 ... A
n

A A
i

i

n



A x x x
A x x x
3
4

3 3 10 4 5 6 12
4 4 10 5 6

= ∈ < < + =
= ∈ < < + =
{ | , } { , , ,..., }
{ | , } { , ,, ,..., }
{ | , } { , , ,..., }
{ | ,

7 13
5 5 10 6 7 8 14
6

5
6

A x x x
A x x x

= ∈ < < + =
= ∈ < << + =

⎧

⎨
⎪
⎪

⎩
⎪
⎪ 6 10 7 8 9 15} { , , ,..., }

⇒

= =

= =

=

=

A A A A A

A A A A A

n
n

n
n

3

6
3 4 5 6

3

6
3 4 5 6

7 8 9101112∪

∪

∩ ∩ ∩

∪ ∪ ∪

{ , , , , , }

{44 5 6 15, , ,..., }

⎧

⎨

⎪
⎪

⎩

⎪
⎪

n A B n A B( ) , ( )∪ ∩

مثال

29 22 7− = 17 12 29+ = 30 8 22− =

8 10 7 5
وال�بال فقط نهفر 5

17نهفروال�بال12نهفر فوتبال

�لاس30نهفر

n A B n A n B n A B
n A B n A n B n A B
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
∪ ∩
∩ ∪

= + −
= + −

⎧
⎨
⎩

:
:

( ) ( ) ( ) ( )
F
V

n F V n F n V n F V⎫
⎬
⎭
⇒ = + −∩ ∪

= + − − = ⇒17 12 30 8 7( )

B C A C A B C B A مثال

n A B C n A n B n C n A B n A C n B C n A B C( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )∪ ∪ ∩ ∩ ∩ ∩ ∩= + + − − − +

27 16 14 11 5 6 5 2= + + − − − + ⇒ =n A B C n A B C( ) ( )

مثال

: a

: f

: g

: a c ca+ = ⎯ →⎯⎯ ==5 32

: ,a c g d da c
g

+ + + = ⎯ →⎯⎯⎯ == =
=

11 12 3
5

: a c b e b ea
c

+ + + = ⎯ →⎯⎯ + ==
=

9 42
3

:4 4 3 2 1 5 19+ + + + + =

25 19 6− =

3
2

1

5

4
ريال�اض�

علوم

زبان

4
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B A A B A B B A

C { , }7 11 B { , , }3 4 5 A { , , }7 5 11 مثال

A B−− == {7, 5 ,11} - {3,4, 5} = {7,11} B A−− == {3,4, 5 } - {7, 5 ,11} = {3,4}

C A−− == {7 ,11} - {7, 5 ,11} = { } B C−− == {3,4, 5} - {7,11} = {3,4, 5}

A B C−− ==( ) {7 , 5 ,11} - {3,4, 5 , 7,11} = { }

B A A B

A BA B A B⊆ − =∅⇒A BA B A B A=∅ − =⇒

مثال

�∩�′′ == { } �∪� �′′ == � � �−− == ′′

� � �−− ′′ == � �−− == { } W −− == { }

W W−− ′′ == W == −− −− −−{ , , , ...}1 2 3
( )� � � � � �−− −− == ′′ −− == ′′

Aفقط B

C

C,B,A

A
B

C

B,A

فقط

فقط

C,A C,B

A (B   C)-

B (A C)-
(A B) C-

A B C

(A C) B- (B   C) A-

C (A B)-

A

C

B

A B

B A-A B- A B

B A B B A A B∪ ∩ ∪( ) ( ) ( )−− −− −−[[ ]] مثال

( ) ( )B A A B B A− − − = − A B B A

A B

B

A B

A B B A-

A B A B

B

W

� �′′
�

−

�



A B A B A BΔ = −
↘

∪ ∩( ) ( ) A B A B B AΔ = − −( ) ( )

B { , , }2 4 6 A { , , }1 2 3 مثال

A BΔΔ == ( ) ( )A B A B∪ ∩ = {1, 2 , 3,4,6} - {2} = {1, 3,4,6} A BΔΔ == ( ) ( )A B B A− − = ={1, 3} {4,6} {1, 3,4,6}

مثال

A B

C

A B

( ) ( )
( )
A B C A B C
A B C
Δ[ ]− Δ[ ]

= Δ Δ

∪ ∩( ) ( )A B A B B A
B A
∪ ∩− = −( ) ( )A B A B∪ ∩( ) ( )A B A B A B∪ ∩ ∪− =

A B
A B B A A B B A A B B AΔ = Δ

A B B A− ≠ −

( )A B B A A B− = − ↔ =

A A A A A A− = ∅ =∅ − = Δ =A A A A A A A A∪ ∩ ∪= = ∅ = −∅ = Δ∅ =

A A B( ) B A B( )( )A B A ( )A B B

( ) ( )A B A B A− =∪ ∩ n A B n A B n A( ) ( ) ( )− + =( )A B A− ⊆ ( )B A B− ⊆

( ) ( ) ( )A B B A A B A B− − =
↓ ↓ ↓ ↓

∪ ∪ ∩ ∪
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A B
A C

A B C
⊆
⊆

⎫
⎬
⎭
⇒ ⊆ ( )A B A=∅⇒ =∅ B =∅

: ( ) ( )A B C A B C ( ) ( )A B C A B C

A B C A B C

: ( ) ( ) ( )A B C A B A C∪ ∩ ∪ ∩ ∪

A B C A B A C∩ ∪ ∩ ∪ ∩( ) ( ) ( )

A B C A B A C

A A B A∩ ∪( ) A A B A∪ ∩( )

A A B A

مثال

A B C A B A C( ) ( ) ( )−− == −−

⎫

⎬

⎪
⎪
⎪
⎪
⎪⎪

⎭

⎪
⎪
⎪
⎪
⎪
⎪

⇒

A B

C

A B

C

=

A B

C

A B C

A B A C



A B C A B A C( ) ( ) ( )−− == −−

⎫⎫

⎬⎬

⎪⎪
⎪⎪
⎪⎪
⎪⎪
⎪⎪

⎭⎭

⎪⎪
⎪⎪
⎪⎪
⎪⎪
⎪⎪

⇒⇒A B C

A B A C

مثال

C B A( )A B

C B A( )( ) ( )A B A B∪ ∩

D A B C−− −−[[ ]]( )B A C D( )

D A B C− −[ ]( )B A C D( )

D B C AΔΔ ΔΔ[[ ]]( )( ) ( )B C A D

D B C AΔ Δ[ ]( )

� 	







 �









AB C

D

( ) ( )B C A D
A

B C

D
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( ) ( )A B D C A B D∩ ∩ ∪ ∪ ∪−−[[ ]]

( ) ( )A B D C A B D∩ ∩ ∪ ∪ ∪−[ ]

� 	










 �












مثال

A C C A B D D B

: ( ) ( )B D A C

D B ( )A C C A

( ( ))B D

A B

CD

: ( ) ( )A C B D

U M

M

M A A
( )M A A− = ′ A

 
AAM

B { , , , , }2 3 5 7 11 A { , , , }1 2 3 4 M { , , , ..., }1 2 3 12 مثال

′ = − =A M A { , , ,..., }5 6 7 12 ′ =B { , , , , , , }1 4 6 8 91012



B A M
مثال

A M A

M A A−− == ′′ M A A−− ′′ ==

′′ == ∅∅M

A : ( )′′ ′′ ==A A

A B B AM⊆⊆ ←← →→⎯⎯ ′′ ⊆⊆ ′′

A M M

A A M′′ ==

A A A A A′′ == ∅∅ −− ′′ ==⇒⇒ ′′ −− == ′′A A A

′′∅∅ == M

A B A B== ′′ == ′′⇔⇔

M

AB

M

AB

M

AB

ABA B

′′ΔΔ ′′ == ΔΔA B A B

M

A B

′Δ ′ =A B

A BA BA B

:
( )
( )
A B A B
A B A B
∪ ∩
∩ ∪

′′ == ′′ ′′
′′ == ′′ ′′

⎧⎧
⎨⎨
⎩⎩

( )A B
A B

BA

:
( )
( )

A A B A B
A A B A B
∩ ∪ ∩
∪ ∩ ∪

′′ ==
′′ ==

⎧⎧
⎨⎨
⎩⎩

A B

M

A B

BAA
� 	













 �















M

A B

A B
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′′ ′′[[ ]] ′′A B C∪ ∩( ) C { , }3 4 B { , }2 3 A { , }1 2 مثال

A B A B− = ′ B A A B

A BBA

′ ′[ ]′ ′ −[ ]′ ⎯ →⎯⎯⎯ − ′ − −A B C A B C A B C A B C∪ ∩ ∪ ∩( ) ( ) ( ) ( )

A B C− − = − −⎡⎣ ⎤⎦ = − =( ) { , } { , } { , } { , } { } { }1 2 2 3 3 4 1 2 2 1



A B B A

A x x x== −− ∈∈ <<{ | , }1 2 20   ,  B x x x== ++ ∈∈ <<{ | , }1 3 20
B A { , ,..., }1 2 7 { , ,..., }1 2 8

A B C( ) A B C C B A

B A ( )A B A

( )A B C∪ ∩ C B A

A B C{ , , , } { , , } { , , }1 2 3 4 1 3 5 2 3 6
{ , , }1 2 3 { , , }2 3 6 { , }2 3 { }

17 15 13

( ) ( )A B X A B∩ ∪ X B { , , , }2 4 6 8 A { , , , , , }1 2 3 4 5 6

A A B A−− [[ ]]( )∩ ∪

A B B A A B

( ) ( )A B B C

A Ai
i

i
i== ==

−−
1

8

1

8
∪ ∩ A m m i m ii == ∈∈ ≤≤ ≤≤ −−{ | , }

 
100 90 80 10

A B C A B C∪ ∪ ∩ ∪ ∩′ ′[ ] [ ]( )  
A B C A B C∪ ∩( ) A



2 20 20
2

1 2 3 4 5 6 7 8 9x x x< < =⇒ ⇒ , , , , , , , ,

⇒ =A { , , , , , , , , }0 1 2 3 4 5 6 7 8

3 20 20
3

6 7 1 2 3 4 5 6x x x< < =⇒ ⇒/ , , , , ,

⇒ =B { , , , , , }2 3 4 5 6 7
⇒ = =A B B{ , , , , , }2 3 4 5 6 7

B C B C B⊆ =⇒ ( )
A B A B⊆ − =∅⇒

A B { , , , , }1 2 3 4 5
( ) { , , , , } { , , } { , }A B C∪ ∩ ∩1 2 3 4 5 2 3 6 2 3

50 24 26− =

50 18 32− =

= − =50 7 43
= + − =26 32 43 15

{ , , } { , , , , , , }2 4 6 1 2 3 4 5 6 8X
X
2 164

A B A A B A A∩ ∩ ∪⊆ =⇒ ( )

A A B A A A−[ ] = − =∅( )∩ ∪

A B

C

A B

C

A B

C

=

1 8 1
1 2 7

2 8 2
2 3 6

3 8 3
3 4 5

1

2

3

≤ ≤ −
=

≤ ≤ −
=

≤ ≤ −
=

m

A
m

A
m

A

{ , ,..., }

{ , ,..., }

{ , , }}

{ }

{ , , ,..., }

4 8 4
4

1 2 3 7

4
5 6 7 8

≤ ≤ −
=
= = = = ∅

⎫

⎬

⎪
⎪
⎪
⎪⎪

⎭

⎪
⎪
⎪
⎪
⎪

=

⇒

m

A
A A A A

Ai
ii

i

i

A

=

=
= ∅

1

8

1

8

∪

∩

⇒ ⇒− =
==

A Ai i

ii

{ , ,..., }1 2 7
1

8

1

8
∩∪

n A( ) 300
2

150

n B( ) 300
3

100

n C( ) 300
5

60

n A B( )
300
6

50 n A C( )
300
10

30

n A B C( )
300
30

10

n B C( )
300
15

20

⇒ =n A B C( ) 220

300 220 80− =

A B C A B C A∪ ∪� ������ 	����� ∩ ∪ ∩� ������ 	�����
′ ′[ ] [ ] =( )

: ( )′ ′ = ′B C B C∪ ∩

⇒ ′⎡
⎣

⎤
⎦

⎡
⎣

⎤
⎦A B C A B C∪ ∩ ∩ ∪ ∩( ) ( )

A A A
= ′[ ] = ∅ =

∅

A B C B C A A∪ ∩ ∩ ∩� ��������� 	�������� ∪( ) ( )

وريالزش موس�ق�

11 17

7

51

بر2 بر3

بر5

80 40

20

10

A B

C

10
20

40

A B

C



S
مثال

S {( ) ( ) ( ) ( ) ( ) ( )

( ) ( )}⇒ =n S( )

مثال

S { 6 12} ( )⇒ =n S

( )S

2 409612

    A = =⇒ P A n A
n S

( )
( )

( )

A

0 1≤ ≤P A( )

مثال

ريالو

پشت

1
2
3
4
5
6

1
2
3
4
5
6
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a b b a

C B A مثال

C B C A B A

� � �

A A BB C C

F E D C B A
مثال

6 5 4 3 2 1 720× × × × × =

n
n n! ...= × × × ×1 2 3

6 1 2 3 4 5 6 720! = × × × × × =

مثال

ABCDEF BCDEFA CDEFAB DEFABC EFABCD FABCDE

( )! ... ( )n n− = × × × × −1 1 2 3 1 6
6

5! !

5 1 2 3 4 5 120! = × × × × =

( )!n n

مثال

4
6

6 1
1
4
6

2 3
6 6

1
6

⇒

×

×

=

2 6 3 36× × = ⇒ P( )
( )

( )
= =

× ×

× ×

=

n

n S

2 6 3
6 6 6

1
6

4
6

1
4
6

2 3
6 6

1
6

⇒

×

×

=



3 6!

( , ) , ( , ) , , ( , )22 2 4 6 5{ }

n P( )
( )

( )
= =

× ×
=

n

n S

63
6 6 6

7
24

{( , , ), ( , , ), ( , , ), ( , , ), ( , , ), ( , , )4 66 6 4 6 66 4 5 5 6 5 6 5 6 5 5
16� ����������������������� ����������������������

, ( , , ), ( , , ), ( ,5 66 6 5 6 666 5 666
17 18

, ) , ( , , )} (� ���������� 	��������� � ��� 	�� n ) 10

P( )
( )

( )
= =

× ×
=

n

n S

10
6 6 6

5
108

P A B( ) n S( ) 30 n A B( ) 15 n B( ) n A( ) 10 مثال

P A B n A B
n S

n A n B n A B
( )

( )

( )

( ) ( ) ( )
/∩ ∩ ∪

= =
+ −

=
+ −

= =
30

10 8 15
30

3
30

0 1

مثال

9 10 10 10 9000× × × =

7 8 4 1 224× × × =

P A n A
n S

( )
( )

( )

224
9000

مثال

A A A
′ = − ⇒ ′ = −A M A P A P A( ) ( )

A {( )} P A n A
n S

( )
( )

( )
= =

× × ×
=

1
2 2 2 2

1
16

P A( )′ = − =1 1
16

15
16

A

2
4
6

5

1
2
3
4
6

3 1 5 15× × =
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( ) ( )

n A B n A n B n A B P A B P A P B P A Bn S
( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )

( )∪ ∩ ∪ ∩= + − ⎯ →⎯⎯ = + −÷

A B P A B P A B P A P B∩ ∩ ∪=∅ = = + +⇒ ⇒( ) ( ) ( ) ( )

{ } مثال

B A
B A ⇔ =P A B P A P B( ) ( ). ( )

مثال

P A B P A P B( ) ( ) ( )= +

P A B P A P B P A P B( ) ( ) ( ) ( ). ( )= + −

مثال

P A B( ) B A

P A B P A P B( ) ( ) ( )= +
A n A= =⇒{( , ), ( , ), ( , ),..., ( , ), ( , )} ( )114 213 312 13 2 141 14

P A n A
n S

( )
( )

( )
/= =

×
= =

14
20 20

7
200

0 035

4 4 16 16
20 20

4
100

0 04× = ⇒ = =
×

= =⇒ n B P B n B
n S

( ) ( )
( )

( )
/

P A B P A P B( ) ( ) ( ) / / /⇒ + = + =0 035 0 04 0 075

( )B ( )A

⇒ = =P A( ) 4
20

1
5
⇒ = =P B( ) 8

20
2
5

⇒ + − ×( ) = + − × =P A B P A P B P A P B( ) ( ) ( ) ( ) ( ) ( )
1
5

2
5

1
5

2
5

13
25



cm 20cm مثال

S S S = − =π π π( ) ( )20 12 2562 2

= = = ⎯ →⎯⎯⎯×S

S

256
400

0 64 100π
π

/
%

A
x
y

x y==
⎡⎡

⎣⎣
⎢⎢
⎤⎤

⎦⎦
⎥⎥ << << −− << <<

⎧⎧
⎨⎨
⎪⎪

⎩⎩⎪⎪

⎫⎫
⎬⎬
⎪⎪

⎭⎭⎪⎪
| ,1 5 2 4

مثال

B
x
y
x y==

⎡⎡

⎣⎣
⎢⎢
⎤⎤

⎦⎦
⎥⎥ >> <<

⎧⎧
⎨⎨
⎪⎪

⎩⎩⎪⎪

⎫⎫
⎬⎬
⎪⎪

⎭⎭⎪⎪
| ,3 1

− < <2 4y 1 5x A

y y x x

=
×
×

=
2 3
4 6

1
4

4
10

7
10

5
10 مثال

4
10

= × × × = =
5
10

3
10

4
10

6
10

360
10000

0 036/

مثال

20 20 20 20 160000 160000× × × = ⇒ =n S( )

P( )

( , , , )

( )

( )

1111

1
160000

n

n S

:{( , , , ) ,( , , , ) ,( , , , ) ,..., ( , , , )0 0 0 0 1 1 1 1 2 2 2 2 19 19 19 19

P( )
( )

( )

n

n S

20
160000

1
8000
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A B A مثال

B B

A

B

A

B

( A B) ( A× B)

= ×⎛
⎝
⎜

⎞
⎠
⎟ + ×⎛

⎝
⎜

⎞
⎠
⎟ = + =

3
5

5
10

2
5

6
10

15
50

12
50

27
50

C B A
مثال

C B A

A
B

C

= ×⎛
⎝
⎜

⎞
⎠
⎟ + ×⎛

⎝
⎜

⎞
⎠
⎟ + ×⎛

⎝
⎜

⎞
⎠
⎟ =

30
100

5
100

50
100

3
100

20
100

6
100

420
100000

0 042= /

×⎯ →⎯⎯ =100 4 2/ %

مثال

( , , ), ( , , ), ( , , ), ( , ), ( , ), ( , )111 112 121 21 22 31
A B C D E F

A B ... F

= × ×⎛
⎝
⎜

⎞
⎠
⎟ + × ×⎛

⎝
⎜

⎞
⎠
⎟ + × ×⎛

⎝
⎜

⎞
⎠
⎟ + ×⎛

⎝
⎜

⎞
⎠
⎟ +

1
6

1
6

1
6

1
6

1
6

1
6

1
6

1
6

1
6

1
6

1
6

11
6

1
6

1
6

1
6

3 1
6

1
6

1
6

3 1
6

1
6

1
7

×⎛
⎝
⎜

⎞
⎠
⎟ + ×⎛

⎝
⎜

⎞
⎠
⎟ = × × ×⎛

⎝
⎜

⎞
⎠
⎟ + × ×⎛

⎝
⎜

⎞
⎠
⎟ = 22

1
12

7
72

+ =

مثال

5
11

A B



1
18

1
12

1
9

1
6

 
31
32

29
32

15
16

1
2

9
20

3
10

2
5

1
5

1
36

1
12

1
4

1
6

15
16

7
8

3
4

1
2

 

31
66

24
66

19
66

10
66

 

1
6

1
10

1
15

1
20

 
( )ππ

1
2

1
6

1
4

1
3

5
9

4
9

1
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