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�ك! ��� و��ا
�ي �� ا�������ت ���
�ى 
�
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�ذ ���� 
	���� أ�

 
 ا���7'��ت �� !���
3 ا�
�اد ا��37�7 ا�3�4�56 ! �2 درس 

I. اد�

�ت ا����! 
� ������ ��� ���	 
��
و  ℕا���اد ا�����
 ا������
 ���ن ��

:���	 { }0;1;2;= ⋅⋅⋅⋅ℕ  

�  
ا������
 و ا���اد ا�����
 ا�"!��
 أي ا���اد ا�����
������ ��� ���	 
��
  �ℤ$��#��� ���ن ��

:��} و 	� }3; 2;0;1;2;3;= ⋅⋅⋅⋅ − − ⋅⋅⋅⋅ℤ  

� ������ ��� ���	 
��
  Dا���اد ا��'�&
 ���ن ��

� �*( ا�'�) ���� +�ا���اد ا��-ر&
 أي ا���اد ا�
a

b
  :.�/

a ∈ℤوb ∗∈ℕ������ ��� ���	 
��
  .ℚ, ���ن ��

 ا���اد ا��$�$�
 و  ���
ا���اد ا��-ر&
 و ا�#1-ر&
 ���ن ��

������ ��� ���	ℝ.  
;ا�
��4ل ا��!�ز: ; ;⊄ ⊂ ∉ ∈  

� ℤھ� �"�� �3  -7)ا���د 1��	7− ∈ℤ ":$�أ	ا�( -7 +
�"&ℤ 


+ ا�( - 7" 6+ /�3 �"& 7ℕ ��−7و 	� ∉ℕ  �"&و��
2

3
∈ℚ  

2(2 ∈ℝ3��2 ∉ℚ 3����8 3&د��3 ا&��د �
& 7 9	�a و

b .���2
a

b
  >�� �"��م. bو=


)@) ��د ��8< ط���+ ھ� ��د ��8< 	!�+, 	$�ل ان 3��
�
ا�
ℕ 3
A �1��ℤ ��ℕ⊃و 	� ℤ.  
4
��
�
 B��(D @) ��د �'�ي ھ� ��د ��8< 	!�+, 	$�ل ان ا�

3
A C!��ℤ ��Dو 	� ⊄ ℤ.  

+ ا�( Dھ"�ك �"��8 ��3ن �"� 7ℤ3� ��"� (@ :E�-@ .D 

ℚ:Dھ� �"�� �3 ⊂ℚ  
53� ��"� (@ (ℚ 3� ��"� �ھℝ:⊂ℚ ℝ:اذن �"&�� .

D⊂ ⊂ ⊂ ⊂ℕ ℤ ℚ ℝ  

II.  3
 و;�:��.ℝ �9ا��4 ��ت �� ا�����
1.  3
  ℝا��4 ��ت �� ا�����

  أ��اد /$�$�
 cو bوℝ:aا���> ��
1( a b b a+ = +  
2( ( ) ( )a b c a b c a b c+ + = + + = + +  

3( 0 0a a a+ = + =  
4( ( ) ( ) 0a a a a− + = + − =  

 أ��اد /$�$�
 cو bوℝ  :aا�<�ب ��
1. a b b a ab ba× = × = =  
2. ( ) ( ) ( )a bc ab c ac b abc= = =  

3. 
1 1

0; 1
a

a a a
a a a

≠ × = × = =  

  ا��4 ��ت 
 @ ا�?��ر و;�:��ت:
aوb وcوd .��� 
0bdأ��اد /$�$� ≠  

1(
a c a c

b b b

++ =   2(
a c ad bc

b d bd

++ =  

3(
a c ad bc

b d bd

−− =  4(
a c ac

b d bd
× =  

5(

a
a d adb

c b c bc
d

= × =        6(; 0
a c ac

a bc
b b b
c

= × = ≠  

7(a−(��$� )
!&a           8(( )a b a b− = + −  

9(( )a b a b− − = − +   

 10(
1

a

( �$*�ب ا���د!&a .�/0a ≠   

)ا���د11
a

b
 .�/a ∈ℝ وb ∗∈ℝ   رج ا���د�I )
!&a )*�b  .

1a
a

b b
= ×   12(

a
c

b
=J6��&a bc=    

13(
a c

b d
=J6��&ad bc=  

14(1
a

b
=J6��&a b=       15(0

a

b
=J6��&0a = 

III.   :A��4

�D'�6ت ھ�!3_ا�B#� و ا�! 
   b 3�ℝو ��a));�:��ت:1

1(( )2 2 22a b a ab b+ = + +  2(( )2 2 22a b a ab b− = − +  

3(( )( )2 2a b a b a b− = − +  

4(( )( )3 3 2 2a b a b a ab b− = − + +  

5(( )( )3 3 2 2a b a b a ab b+ = + − −  

aوbوk 
  أ��اد /$�$�
� ( )k a b ka kb+ = +   ( )k a b ka kb− = −  

� ( ) ( )a b c d ac ad bc bd+ − = − + −  

� ( )3 3 2 2 33 3a b a a b ab b− = − + −  

� ( )3 3 2 2 33 3a b a a b ab b+ = + + +  

2�#Bا�(  

x أ	'�: أ!	 3: ∈ℝ   ( )2
2 1x + ,( )2

2 3−   ,( )2 3 4x x− −  ,

( )( )3 2 3x x− + ,( )( )3 3 2 3 3 2− +  ,( )3
1x −  ,( )3

2 1x +  

)ا�&�'3 : ) ( )2 2 2 22 1 2 2 2 1 1 4 4 1x x x x x+ = + × × + = + +  

( ) ( )2 2
22 3 2 2 2 3 3 2 6 2 9 11 6 2− = − × × + = − + = −  

( ) 22 3 4 6 8x x x x− − = − +  

( )( ) 2 23 2 3 3 9 2 6 3 7 6x x x x x x x− + = + − − = + −  

( ) ( ) ( )2
23 3 2 3 3 2 3 3 2 27 4 23− + = − = − =  

( ) ( ) ( ) ( ) ( )3 3 2 2 3 3 21 3 1 3 1 1 3 3 1x x x x x x x− = − × + × × − = − + −
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( ) ( ) ( ) ( ) ( )3 3 2 2 3 3 22 1 2 3 2 1 3 2 1 1 8 12 6 1x x x x x x x+ = + × + × × + = + + +  

3A��4
  )ا�

:   أ!	 3 :����
) ا������� ا��  
23 3A x x= 9و     − 3B x= 24و    − 9C x= −     

3 2D x x= −    216 8 1E x x= − +
  

24و     4 1F x x= + +  
  

أ&�'3:
     

  
  
  

( )23 3 3 1A x x x x= − = −
  ( )9 3 3 3 1B x x= − = −

  ( ) ( )( )22 24 9 2 3 2 3 2 3C x x x x= − = − = − +  

 
( )3 2 2 1D x x x x= − = −  

( ) ( )2 22 216 8 1 4 2 4 1 1 4 1E x x x x x= − + = − × × + = −  

( ) ( )2 22 24 4 1 2 2 2 1 1 2 1F x x x x x= + + = + × × + = +  

IV.  ى ا��4د��  و ا�?
�'3 ا�4 ��3: 10ا��Dى و 
1:F��4.(3���a دا /$�$�� >�� �"��م و��n ∈ℕ.  

n

��ةا���KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKد

a a a a a= × × ×⋅⋅⋅ ⋅ ⋅×�������  

� 1 0; 1a a a= و          =
1n

n
a

a
− =  

 (��aوb 3�∗ℝ (�� وm  وn3�ℕ :�"&��  

� ( )nn na b ab× nو                 = m n ma a a +× =  

� ( ) ( )m nn nm ma a a= و       =
nn

n

a a

b b
 =  
 

  

� 
1n

n m
m m n

a
a

a a
−

−= =  

��ى ا��4د :3 ;�:3��G10:  
110 و       =10

010 و   =1
210 0,01− =  

110 0,1− 10و    = 1000 0;n

n

n= ⋅⋅⋅ ⋅ ∈ℕ�����  

 أ/!� و�!M : !	�ل:
( )46 2

4 6 13

10 10

10 10 10
A

−

−

×
=

× ×
  

 و
8 9 7 4

2 3 5

10 10 10 10

10 10 10
B

− −

−

× × ×=
× ×

  

 ا���اب :

( )46 2

24 2 4 6 13 1
4 6 13

10 10 1
10 10 10 10 10 10 0.1

10 10 10 10
A

−
− − − −

×
= = × × × × = = =

× ×
 

 
8 9 7 4

8 9 7 4 2 3 5
2 3 5

10 10 10 10
10 10 10 10 10 10 10

10 10 10
B

− −
− − − −

−

× × ×= = × × × × × ×
× ×

  

8 9 7 4 2 3 5 2
2

1 1
10 10 0.01

10 100
B − + + − + − − −= = = = = 

  )ا�?
�'3 ا�4 ��2:3
� �*( ا�'�) x@) ��د �'�ي��& �1��10 px a= × .�/p 


+ ا�(�"&ℤ وa .��� '�ي�د ��1 10a≤ ≺.  
.
�

 ا��*���
( ا��!� 
���  ھ-ه ا��


 ھ+ xإذا @�ن ! �7ظ3:�
�9 ا��*�����دا ����P �6ن @
10px a= − ×  

6
 ��3 ا�رض و ا�'
B ھ+: )1 أ!	 3:�!
  @*R,  149597870ا�
����81,4959787 10× .R*@  


 �*��د:2�

 ا��*���R*@81,4959787 ھ+ 149597870)ا�� 10× .R*@  

3(43, 25 10×   
�
*� 
���  ھ+ @


 �*��د : 4�

 ا��*���71.7ھ+  −17000000)ا�� 10− ×  
V.  :34'ا��%ور ا���  

:F��4.3���x S��� 1-ر +
, ا���د x��دا /$�$�� ����1. 	!
�1�
  .yا��$�$+ ا�

.���2y x=��x. و 	� y=.  

x y=J6��&2x y= 0وy ≥.  

9:أ!	 3 81و  =3 9=    

:3�:�; (��aوb 3�+ℝ :�"&��  

1(( ) ;
n

na a n ∗= ∈ℕ          و( )2
2a a a= =    

;و   0
a a

b
bb

= 1و ≺ 1
; 0a

a a
= aو    ≺ b ab× =  

0x)إذا @�ن2 0yو ≤ �6xن  :     ≤ y=J6��&x y=.  

3(0x = M$6 0إذا @�نأذا وx =.  

VI. 3�5��B
  ا�
 : F��4.aوb وcوd .��� 
0bdأ��اد /$�$� ≠  

� �"���P إذا  dوcو bوa 	$�ل إن ا���اد �������ن 6+ ھ-ا ا�

وM$6 إذا @�ن : 
a c

b d
=  

1xإذا �*
C أن ا���اد :  x/�د ا���د ا��$�$+ :  !	�ل و  3و   +
x   2و  ��P�"� �����  ���ن 6+ ھ-ا ا�

1xا���اب :  � �"���P  2و   xو  3و   +����  ���ن 6+ ھ-ا ا�

  +"�&
1

3 2

x x+ =   +"�&( )2 1 3x x+ =   

  +"�&2 2 3x x+ =   +"�&2x− = −   +"�&2x =  
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