
 

      ������ �	
                                                                                                          ا��
�ذ : �

                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
    

  
���	�ت و��ا��ي �م�����
�ى ا����	% (�ك ���م �	'��&	% و���م ا�#	�ة وا�رض �� ا+�� 

�
���	�ت  ذم. ا�
�ز : ا��
�ذ �
	� ������ أ���   ا�����ي 12ھ	�� ��م�دة ا
  

 :درس ا��24ل
• f  ا����� �	 �
��
0x ⇔( ) ( )

0
0lim

x x
f x f x

→
= 

• f �
��
�	0x ⇔( ) ( ) ( )
0 0

0lim lim
x x x x

f x f x f x
+ −→ →

= = 


� 	� ا�����  ���fن ا��ا��  •��
0x  إذا ��	إذا و �
�  �
��
��ن�  

� 	� ا����� ���   0xو �
� ا��!�ر 	� ا�����  0xا�


� ���fن ا��ا��  •��

#�ل   �
�[ ];a b إذا   �
��
��ن�   $� �	

 �
[ن���  [;a b �
��
� 	� ا����� و���
� ا��a  �	 ر�!�   bو �
� ا�


&ا��ة 
#�ل   • '
 �
��

� ھ� دا�� ��

#��ع و-�اء و+�رج دوال 
 ا�2��ل و
#���� ا��1&0/

5��  ا�#4ر�0 و ا��وال ا��3ود�0  •

#���� �1&�670 و ا��5 �
� �
��
 

xا��ا��  • x→  و�
� �
��
+
ℝ  

nxا��ا��  • x→  و�
� �
��
+
ℝ  

• f  دا�� ��د�0 وI  �
#�ل 8�fD  وg  دا�� ��د�0 وJ  ل�#


 ��8gD  : :�3;( )f I J⊂ 


� fاذا ��ن� ا��ا��  •��
  �
�I  وg �
��
 �
�J  : ن�	g f� 
 �
� �
��
  Iدا�� 

( ) ( )( )x f x g f x→ →  

( ) gf x D∈g f fx D x D ∋و ⇔ ∈
�

  

( ) fg x D∈f g gx D x D ∋و ⇔ ∈
�

  


=&ھ�� ا���> ا •����
#�ل  fإذا ��ن�   :��1< �
� �
��
دا�� 

[ ];a b  و( ) ( ) 0f a f b× )	�ن ا���1د��   > ) 0f x ��=$ ح?  =


� اAB$ 	� ا��#�ل �] [;a b.  

����2
=&ھ�� ا���> ا��<: ��
#�ل  fن�  إذا  �
� �
��
دا�� 

[ ];a b   و( ) ( ) 0f a f b× �1 �
�  fو >�A �=�]ر� ];a b   ن�	

)ا���1د��  ) 0f x [	� ا��#�ل  وح��ا��=$ ح?  = [;a b.  

�% �f �67 : 1ا��C ���3رة 
#�ل: •�� :م
��% و2'ا
 
  

• [ ]( ) ( ) ( ); ;f a b f b f a=      

• ( ) ( )lim ;
x b
x b

f x f b
→

 
=  
  ≺

 [ [( );f a b  

• ( ) ( ); lim
x a
x a

f b f x
→

 
 =
 
  ≻

  ] ]( );f a b    

• ] [( ) ( ) ( ); lim ; lim
x b x a
x b x a

f a b f x f x
→ →

 
 =
 
  ≺ ≻

    

 
 
 

 : 2ا����3 
f �1�A ���Aو��� �
��
:     

[ ]( ) ( ) ( ); ;f a b f b f a=      

 ( ) ( )lim ;
x b
x b

f x f b
→

 
=  
  ≺

 [ [( );f a b  

( ) ( ); lim
x a
x a

f b f x
→

 
 =
 
  ≻

] ]( );f a b     

] [( ) ( ) ( ); lim ; lim
x b x a
x b x a

f a b f x f x
→ →

 
 =
 
  ≺ ≻

 

�1 �
� ا��#�ل fذا ��ن� إ •�A �=�
� و ر���
 Iدا�� ��د�0 


� : ��=$ دا�� ��!��  f	�ن ا��ا�� � �	1&
( )J f I=  

 D
&��; �6� D
1fن& − E�3و�:( )f y x

y I

=


∈

⇔( )
( )

1y f x

x f I

− =


∈

            

1
���3 ا��ا�� f 
���3 ا��ا��  − $F��
�> : fھ� ��!�
� �=!���;  
y x= <G��
 �
�1�
 <
1
 �	  

nا��1د  • x  �=�&ا� �

�1د  0n!�� ا�#4ر �x 

 : و����0 
0

nx y

x

 =
 ≥

⇔
0

ny x

y

 =


≥
  

n :�&9خ� ∗∈ℕ    وm ∗∈ℕ 

• n nx y≥ ⇔x y≥   x +∈ℝ  وy +∈ℝ  

• ( )n
n x x=  x +∈ℝ  

• nn nx y x y× = ×    x +∈ℝ  وy +∈ℝ  

• 
1 1

n
ny y

=    y +∗∈ℝ  و
n

n
n

x x

y y
=  

•     n m n mx x×=     وn m m nx x× =   x +∈ℝ   

  
m

n mnx x=   ; 
1

n nx x=  وr r r rx x x′ ′+× =   

)و   )rr rx y x y× = )و    × )rr r rx x
′ و   =×′

rr

r

x x

y y

 
=  
 

     

و  
1 r

r
x

x
و     =−

r
r r

r

x
x

x
′−

′ =  

  
  

                                    ��1> Hح   

https://talamid.ma
https://talamid.ma

