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  1 
lim

𝑥 → 𝑐
𝑓(𝑥) = 𝐿 ⇔   

lim
𝑥 → 𝑐+ 𝑓(𝑥) =  

lim
𝑥 → 𝑐−  𝑓(𝑥)                      

 f

 (a) 
lim

𝑥 → −1
𝑓(𝑥) = 1  (b) 

lim
𝑥 → 0

𝑓(𝑥) = 2 

(c) 
lim

𝑥 → 2
𝑓(𝑥)     (d) 

lim
𝑥 → 3

𝑓(𝑥) = 1  

   

   

 

 

 

 

 

 

 

 (3) نظرية

f  f (x) = kck 
lim

𝑥 → 𝑐
𝑓(𝑥) =

lim
𝑥 → 𝑐

𝑘 = 𝑘   

 

1
 

-1 3 2 4 x 

y 

 (2) نظرية

f  f (x) = kck 
lim

𝑥 → 𝑐
𝑓(𝑥) =

lim
𝑥 → 𝑐

𝑘 = 𝑘   

 

 ( النهايات1-1)

CL f  xc 

 (1) نظرية

 (4) نظرية

k , C, M ,L 
lim

𝑥 → 𝑐
𝑓(𝑥) = 𝐿 .

lim
𝑥 → 𝑐

g(𝑥) = 𝑀   

(a) 
lim

𝑥 → 𝑐
( 𝑓(𝑥) + g(𝑥))  =

lim
𝑥 → 𝑐

𝑓(𝑥) +
lim

𝑥 → 𝑐
g(𝑥) =  𝐿 + 𝑀   

(b)
lim

𝑥 → 𝑐
( 𝑓(𝑥) − g(𝑥))  =

lim
𝑥 → 𝑐

𝑓(𝑥) −
lim

𝑥 → 𝑐
g(𝑥) =  𝐿 − 𝑀   

(c)
lim

𝑥 → 𝑐
( 𝑓(𝑥). g(𝑥))  =

lim
𝑥 → 𝑐

𝑓(𝑥) .
lim

𝑥 → 𝑐
g(𝑥) =  𝐿. 𝑀   

(d) 
lim

x → c
( K. f(x))  = K.

lim
 

x ⟶ c 
f(x) =  K. L    

(e)  

lim
x → c

f(x)

(x)
=

lim
x → c

f(x) 

lim
x → c

g(x) 
=  

L

M
 . M ≠ 0   
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2

lim
𝑥 → 2

𝑓(𝑥) = 7 .
lim

𝑥 → 2
g(𝑥) = −3  

(a) 
lim

𝑥 → 2
(𝑓(𝑥) + g(𝑥) )   (b) 

lim
𝑥 → 2

(𝑓(𝑥) . g(𝑥) )          (c) 
lim

𝑥 → 2
 

(
8𝑓(𝑥) . g(𝑥) 

𝑓(𝑥) + g(𝑥) 
)   

(a)  
lim

𝑥 → 2
(𝑓(𝑥) + g(𝑥)) =  

lim
𝑥 → 2

 𝑓(𝑥) +  
lim

𝑥 → 2
 g(𝑥) = 7 + −3 = 4

(b) 
lim

𝑥 → 2
(𝑓(𝑥). g(𝑥)) =  

lim
𝑥 → 2

 𝑓(𝑥) .  
lim

𝑥 → 2
 g(𝑥) = 7 . −3 =  −12 

lim
𝑥 → 2

(𝑓(𝑥). g(𝑥))  

Lim
𝑥 → 2

 𝑓(𝑥) +  
lim

𝑥 → 2
 g(𝑥) 

= 7 + −3 =  4 ≠ 0 

 

(c) 
lim

𝑥 → 2
 

(
8𝑓(𝑥) . g(𝑥) 

𝑓(𝑥) + g(𝑥) 
) =

lim
𝑥→2

 ( 8𝑓(𝑥) . g(𝑥)) 

lim
𝑥→2

 (𝑓(𝑥) + g(𝑥)) 
    

lim
𝑥→2

 ( 8𝑓(𝑥) . g(𝑥)) 

lim
𝑥→2

 (𝑓(𝑥) + g(𝑥)) 
=

 
2
8

 (7)( −3)

4
= −42

 

     

          

 

 

  

 

3 
lim

𝑥 → 𝑐
𝑥2 + 2𝑥 + 4

x + 3

 

=  

lim
𝑥 → 2

 (𝑥2  +  2𝑥 +  4) 

lim
𝑥 → 2

  ( x +  3)

=
(2)2 + 2(2) + 4

5
=

12

5
                 ≠ 0 

lim
𝑥 → 2

( 𝑥 + 3) = 2 + 3 = 5 

≠ 0 

  

(a)𝒇(𝒙) = 𝒂𝒏−𝟏𝒙𝒏−𝟏+. . . +𝒂𝒂 C

𝐥𝐢𝐦
𝒙 → 𝒄

(𝒇(𝒙) + 𝒇(𝒄)) = 𝒂𝒏𝒄𝒏 𝒂𝒏−𝟏 𝒄𝒏−𝟏 +. . . + 𝒂𝒂 

(b)𝒇(𝒙). 𝐠(𝒙) c

𝐥𝐢𝐦
𝒙 → 𝒄

𝒇(𝒙)

𝐠(𝒙)
=  

𝒇(𝒄)

𝐠(𝒄)
 . 𝐠(𝒄)  ≠ 𝟎 

 (5) نظرية
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(3) b 

❶ lim
𝑥→1

(𝑥3 + 3𝑥2 − 2𝑥 − 17) 

  

lim
𝑥→1

(𝑥3 + 3𝑥2 − 2𝑥 − 17)

= (1)3 + 3(1)2 − 2(1) − 17 = −15

 نهاية المقام

lim
𝑥→2

(𝑥 + 2) 

= 2 + 2 

= 4 ≠ 0 

 

    

❷ lim
𝑥→2

 
𝑥2+5𝑥+6

𝑥+2
   

(2)2 + 5(2) + 6

2 + 2
 

= 5 

4

f :𝑓(𝑥)

ە
ۖ
۔

ۖ
ۓ                     

𝑥2 − 3 ∶ 𝑥 < 2 

                   

𝑥 − 1 ∶  𝑥 > 2

lim
𝑥 → 2

𝑓(𝑥)

   

lim
𝑥 → 2

𝑓(𝑥) =
lim

𝑥 → 2−(𝑥2 − 3)  

` =  (2)2 − 3 = 1  

 ∴  
lim

𝑥 → 2
𝑓(𝑥) = 1 

 

 

lim
𝑥 → 2+𝑓(𝑥) =

lim
𝑥 → 2+(𝑥  − 1)  

  

=  2 - 1 = 1  

 ∴  
lim

𝑥 → 2−𝑓(𝑥) =
lim

𝑥 → 2+ = 1          

5

g𝑓(𝑥)

ە
ۖ
۔

ۖ
ۓ

                    

𝑥3 + 𝑥                   𝑥 > 1 

                   
𝑥

𝑥2+1
                 𝑥 ≤ 1

    
lim

𝑥 → 1
g(𝑥)

𝑥 − 1 𝑥2

− 3 
2 
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lim
𝑥 → 1−g(𝑥)  =

lim
𝑥 → 1−  

𝑥

𝑥2+1
     

 

     

   

lim
𝑥 → 1− (𝑥2 + 1) 

=  (1)2 + 1 = 2≠ 0   

lim
𝑥→1− x

lim
𝑥→1− (𝑥2+1)

=  
 1 

2
 

 

lim
𝑥 → 1+g(𝑥) =

lim
𝑥 → 1+(𝑥3 

+ 𝑥)  

= (1)3 
+ 1 = 2

∴  
lim

𝑥 → 1−g(𝑥)  ≠  
lim

𝑥 → 1+𝑔(𝑥) →      
lim

𝑥 → 1 g(𝑥)     

,
 

6𝑓(𝑥) =  𝑥2 − |𝑥+ 2| 

(a)𝑓(𝑥) 

(b)
lim

𝑥 → −2−𝑓(𝑥) 
lim

𝑥 → −2+𝑓(𝑥)

(c)f 𝑥 → −2  

𝑓(𝑥)

ە
ۖ
۔

ۖ
ۓ

                                                                    

𝑥2 + (−𝑥 + 2)                                      ∶    𝑥 < 2 

                                                                        

𝑥2 − ( 𝑥 + 2)                                         ∶    𝑥 > 2

 

 
lim

𝑥 → 2−𝑓(𝑥) =
lim

𝑥 → 2−(𝑥2 − (−𝑥 + 2)) 

 =  (2)2 − (−(2) + 2) = 4 

lim
𝑥 → 2+𝑓(𝑥) =

lim
𝑥 → 2+(𝑥2 − (𝑥  − 2))  

2) = 4-(2 – 2=  (2) 

∴  
lim

𝑥 → 2−𝑓(𝑥) =
lim

𝑥 → 2+𝑓(𝑥) = 4          ∴  
lim

𝑥 → 2
𝑓(𝑥) = 4

 

 

 

 

 

𝑥 − 2 (−𝑥 + 2) 

2 

|𝑥 − 2| 
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(6)      

(b) lim
𝑥→−2+

 

𝑓(𝑥) = lim
𝑥→−2+

 

(𝑥2 − 𝑥 − 2)  

                             =  (−2)2 − (−2) − 2 = 4 

lim
𝑥→−2−

 

𝑓(𝑥) = lim
𝑥→−2−

 

(𝑥2 + 𝑥 + 2) 

                             =  (−2)2 + (−2) + 2  = 4 

(a) 𝑓(𝑥) = ቐ
𝑥2 − (𝑥 + 2)     ∶ 𝑥 ≥ −2

 

𝑥2 + (𝑥 + 2)     ∶ 𝑥 < −2

𝑓(𝑥)

= ቐ
𝑥2 − 𝑥 − 2    ∶ 𝑥 ≥ −2

 

𝑥2 + 𝑥 + 2    ∶ 𝑥 < −2

 

(c) ∵ lim
𝑥→2+

 

𝑓(𝑥) = lim
𝑥→−2−

 

𝑓(𝑥)  

lim
𝑥→−2−

 

𝑓(𝑥) = 4 

                             =  (−2)2 + (−2) + 2  = 4 

 

     

 

lim
𝑥 → 4

(𝑥 + √𝑥)4      

𝑙𝑖𝑚
 𝑥 → 4

𝑥 = 4 > 0       

𝑙𝑖𝑚
𝑥 → 4

√𝑥 = √ 𝑙𝑖𝑚
 𝑥 → 4

𝑥 = √4 = 2 

            

 

=  [
𝑙𝑖𝑚

 𝑥 → 4
(𝑥 + √𝑥)]

4

=  [
𝑙𝑖𝑚

 𝑥 → 4
𝑥 +

𝑙𝑖𝑚
𝑥 → 4

√𝑥]
4

=  [ 4 +  2]4    =  1296 

 

 

 

 أوجد أن أمكن

بفرض أن 
lim

𝑥 → 𝑐
𝑓(𝑥)   موجودة وكانتn :عددًا صحيحًا موجبًا فإن 

(a)
lim

𝑥 → 𝑐
(𝑓(𝑥))𝑛 =  ቆ

lim
𝑥 → 𝑐

𝑓(𝑥)ቇ

𝑛

 

(b)
lim

𝑥 → 𝑐
√𝑥
𝑛

=  √𝑐
𝑛

                    (c>0 عددًا زوجيًا يشترط أن يكون n ) في حالة    

(c)
lim

𝑥 → 𝑐
ඥ𝑓(𝑥)𝑛

=  √ lim
𝑥 → 𝑐

𝑓(𝑥)
𝑛

  (
lim

𝑥 → 𝑐
𝑓(𝑥) > n عددًا زوجيًا يشترط أن تكون 0 ) في حالة    

  (6) نظرية


