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2
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( ) 3 2 2 3 1 3

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

2 2 4
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1 3 1 3
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2 2
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4
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i
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π
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 �C���:4 4
cos sin
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π π
= 
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n n n
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sin 0

3
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6

a K
π π= + FC
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a K

π π= )arg :إذن     .+ ) 2
12

a K
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 AX�Cو�:
2 3 2 3

cos sin
12 12 2 2

i i
π π + −

+ = + FC
  :، و

Re( ) 2 3
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12 2

a

a

π +
=  و=

Im( ) 2 3
sin

12 2

a

a

π −
= =.  
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cos cos cos

12 12 12 2
π π ππ

+
= − = − = −   .( ) 2 311

sin sin sin
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−
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) :�	�א��� )S Y3Cا� 	�.#R
M J�K : 2 2 2 4 2 2 0x y z y z+ + − + + =)........1(  

) $+��ن أن.1 )S  )آ-ه��ه�
;Z[(0;2 آ�ة  1)F 3r و− =.  

)1 ( W
�:$:2 2 2( 4 ) ( 2 ) 2 0x y y z z+ − + + + =  

      ⇔2 2 2( 2) 4 ( 1) 1 2 0x y z+ − − + + − + =   

      ⇔( )
2

2 2 2( 0) ( 2) ( 1) 3x y z+ + − + − = FC
  : ، و

)S (-آ�ة ذات ا�#�آ Z[� )2;0)ه; 1)F 3r و*[\ ا�3]�− =.  


% أن.أ.2 H3�ا�� ( )A S∈:   

 �C���:2 2 2 2 2 2( 2) ( 1) ( 1) (1 2) (0 1) 3
A A A

x y z+ − + + = − + − + + ):إذن     .= )A S∈.  
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) آ���	 
��د�	 ا�#�E.ي.ب.2 )Pا�##�س �ـ  )S ( �C�A:   

( )P`#�( )S )
A a�C�
 :FA
����

)c��ع *��E#�� )#b.ي )P.  

 %:�:( 1; 1;1)FA − −
����


�:.ن 
��د�	 ا�#�E.ي ،( )P )0:هx y z d− − + + =)........2(  
( )A P∈ W
�:$ :( 1) (1) 0 0d− − − + + = FC
0d:، و =.  

�)ا�#�E.ي : א#"! )P
  F0:��د��x y z− − + =.  
) *8�ض.أ.3 ; ; )M x y z ن.:�
 ،:  

( )M Q∈ W
�:$ :n BM⊥
��� �����

.  

        ⇔. 0n BM =
��� �����

   

        ⇔1( 1) 1( 3) 1( 2) 0x y z− + − + + =   

        ⇔1 3 2 0x y z+ + − − + =  FC
2:، و 0x y z+ + − =.     
   : إذن

n(1;1;1)وF���c ا�B، )#b�C ا�3C]	 ا�Aي �U#! ا�#�E.ي
���

 Fد����
 :2 0x y z+ + −   ).Q(وه( 
��د�	 ا�#�E.ي  ،=
)�Q (5[3( $+��ن أن ا�#�E.ي .ب.3 )Sة�Xدا H

�آ-ه�، و*[V \]�ه�  �]�d $��� و %:  

( )
2 0 2 1 2 1

;( )
1 1 1 3 3

F F F
x y z

d F Q
+ + − + − −

= = =
+ +

  

) :إذن  ); ( ) 3d F Q < AX�Cو� ،:( )Γو( )Qة�Xدا H
  .��G�3��ن و

 	[3Cا� %:��H Y3E
 Fي.�E#ا� ��� ( )Q ن.:�
 ،:{ }( )FH Q H=∩.  

��3�E#�� )[��.و�:.ن ا��#"�! ا�( )FH .ه:; 2

1

x

y

z

λ
λ λ

λ

= 


∈ = + 
= − + 

ℝ.  

)*8�ض ; ; )H x y z ن.:�
 ،:  
( )H FH∈ W
�:$ :( ;2 ; 1 )H λ λ λ+ − +.  

( )H Q∈ W
�:$ :( 2) ( 1 ) 2 0λ λ λ+ + + − + − = FC
1 :، و
3

λ ):      إذن .= )1 7 2
; ;

3 3 3
H −.  

  .r':و�:.ن *[\ V]� ا��اX�ة 

( )
2

2 1 1 8
3 3

3 33

 
− = − = 
 

( )2 2 2' ; ( )r r d F Q x= − 2:إذن   .     = 62 2
'

33
r = = .  

  :04 א���א������������

I. :  ا�#�]��ت 	ا��ا�g ��� 	
��
 ℝ ـ� :( ) 1xg x e x−= + −.  

)' �EKب .1 )g x 	ا��ا� ��e$ a�R$واg ��� ℝ:    


% أ6! آ! x %
 ℝ:  '( ) 1xg x e−= − +  

'( ) 0g x ≥ W
�:$:1 0xe−− + ≥  

      ⇔1x
e

− ≤   
      ⇔1 x

e≤   
      ⇔ln1 ln x

e≤ FC
0x: ، و ≥.  
'( ) 0g x ≤ W
�:$ :1 0xe−− + ≤  

      ⇔1x
e

− ≥   
      ⇔ln ln1x

e
− ≥   

      ⇔0x− ≥ FC
0x: ، و     :، و�:.ن ≥

•] ];0x ∈ 
�g ا��ا�	  :∞−�#$ 	]V�C�
        .  •[ [0;x ∈ + 
�-ا��ة $#�
�g ا��ا�	 :∞ .  
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% أ6! آ! .2 F*ن أ��+$ x %
 ℝ ن.:� :( ) 0g x ≥.  

0x ≤ W
�:$ : ( ) (0)g x g≥، : 1ن  	ا��ا�g	]V�C�
 .  

  ⇔( ) 0g x (0): ، 1ن≤ 0g ≥   
0x ≥ W
�:$ : ( ) (0)g x g≥ ، : 1ن 	ا��ا�gا��ة-�
 .  

  ⇔( ) 0g x ≥.    �����
% أ6! آ!  : א�x %
ℝ:  ( ) 0g x ≥.  


% أ6! آ! .3 F*ج أ��Cا�� x %
 ℝ: 1x
e x

− + ≥  

 �C���:( ) 0g x ≥ W
�:$:1 0x
e x

− + − ≥ FC
1x:، و
e x

− + ≥ .  

II.1.  	ا��ا� \���$ 	�.#R
): ℝ J�Kه(  f $+��ن أن  )
x

x
f x

e x
−

=
+

.  


% أ6! آ!  �C���x %
 ℝ:   

1x
e x

− + 
% أآ! آ! ≤ F*أي أ ،x %
 ℝ 0: �:.نx
e x

− + ≠ AX�Cو� ،:] [;fD = −∞ + ∞.  

II.2.أ6! آ.أ %
 F*ن أ��+$  !x%
 ℝ
i:1

( )
11

x

f x

xe

=
+

.  

 �C���:

1

1
1 1

( ) .
1 11

x x x

x

x

x

x x
f x

e x e x e
x ex

− − −
= = = =

+ + ++

.  

II.2.ب. �C��� :lim 0x

x
xe
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