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The Limit and Continuity of a Function (Laws, At Infinity, Special 

Limits, Continuity Conditions) 

Limits of Function Values 

when studying a function:           y = ƒ(x) 

the interest in the function’s behavior near a particular point c, not at c itself.  

 .ّفسها c ، وىٍس ػْذcٍِ ّقطح  ػْذ الاقرشابالاهرَاً تسيىك اىذاىح 

Evaluate a function at c leads to division by zero which is undefined.  

 ٌقىد اىى قسَح ػذد ػيى صفش واىزي ٌنىُ قٍَح غٍش ٍؼشوفح. cوحساب قٍَح اىذاىح ػْذ قٍَح 

Example 1:  How does the function behave near x = 1?    1مٍف ذرصشف اىذاىح قشب اىؼذد  

Solution :  

x is all real numbers except x = 1 , i.e  x ≠ 1    ٌؼطً ٍا لاّهاٌحلاُ اىَقاً سٍنىُ صفش وسىف  

 , تاسرخذاً طشٌقح فشق ٍشتؼٍِ  ّجشي ػَيٍاخ حساتٍح ىيرخيص ٍِ اىَقاً

=  

 ّؼىضها تاىذاىح

 

The graph  ٌاىشس of ƒ  اىذاىح is the line y = x + 1 with the point (1, 2) removed 

 .حزفها وذٌ سسَها ػيى شنو فجىج   اىْقطح ذٌ
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 ƒ(1) is not defined, can make the value of ƒ(x) as close as to 2 by choosing x close 

enough to 1 (Table 1).  

( ىزىل ٍَنِ اُ ّخراس قٍَح قشٌثح ٍِ ∞فاُ قٍَح اىذاىح ذنىُ غٍش ٍؼشوفح ٍالاّهاٌح )  x=1ػْذٍا ذنىُ 

 (.1......1ىيذاىح وهً )ذقشٌثٍح ( وسرنىُ هْاىل قٍَح 1......1اىىاحذ وهً  )

Table 1   x and y values        

 

 

 

 

 

Example 2 : Find the limit of the function y = 2x - 1  when near ذقرشب    x = 4. 

     
   

      

Solution :     

                       

 7ذقرشب ٍِ   yفاُ  قٍَح   x   ٍِ4: ػْذٍا ذقرشب قٍَح limit  ٍؼْى اىغاٌح 
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Notes : ٍلاحظاخ 

1.   

 

  xقٍَح فاُ اىْاذج هى Xػْذٍا ذنىُ اىذاىح فقظ 

Example 3 : Find limit of f(x)=x when x near to 3 

 

 

2.  

 

(  ٍهَا ماّد 3او 1اىقٍَح اىثاترح ) هى فاُ اىْاذج  3او  1 قٍَح ثاترح )سقٌ( ٍثلا ػثاسج ػِ ػْذٍا ذنىُ اىذاىح 

 .cقٌٍ 

Example 4 : Find limit of f(x)=4 when x→ -7 or x→ 2 

 

Example 5 : Draw ٌاسسfunctions  

solution : 

 ذىجذ داىرٍِ :

  xٍهَا ماّد قٌٍ   .ذساوي  u(x)فاُ اىذاىح   اقو ٍِ صفش  xػْذٍا ذنىُ قٌٍ اىذاىح الاوىى : 

  xٍهَا ماّد قٌٍ   1ذساوي  u(x)فاُ اىذاىح    امثش او ٍساوي صفش x: ػْذٍا ذنىُ قٌٍ  اىثاٍّحاىذاىح 

 

 

= 
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Example 6 : Draw functions  

solution :  

 ذىجذ داىرٍِ :

    x/1ذساوي  g(x)صفش  فاُ اىذاىح   لا ذساوي x حاىذاىح الاوىى : ػْذٍا ذنىُ قٍَ

   صفشذساوي  g(x)صفش  فاُ اىذاىح   ذساوي   x حاىذاىح اىثاٍّح : ػْذٍا ذنىُ قٍَ

 

 

 

 

Limits Laws قوانين الغايات    

 اىغاٌاخ  هى ػثاسج ػِ ٍجَىعذرىصع ػيٍهَا واىْرٍجح جَغ داىح ٍغ داىح فاُ اىغاٌح ىهَا ػثاسج ػِ  دارا ماّ

 وهنزا ىيثاقٍح ا ذنىُ حاصو ضشب اىذواه.َارا ماّد ػثاسج ػِ داىح ٍضشوتح فً داىح فاُ اىغاٌاخ ىه

 

 

 

 

 

 

 

 

مٍفٍح ذىصٌغ اىغاٌاخىٍسد حفع  فقظ فهٌ   

limit f(x) + limit g(x) 
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Example 7 : Find the following limit: 

Solution : 

 

HW / Find the following limits: 

1.            2.  

 

Infinity 

Finite Limits دجاىَحذ اىغاٌاخ  as x → ±∞  

ىىصف سيىك اىذاىح ػْذٍا ذرجاوص اىقٌٍ فً ٍجاىها أو  ∞ ػذداً حقٍقٍاً. ّسرخذً (∞) لا ٌَُثو سٍض اىلاّهاٌح

 .اىَحذودج اىقٌٍٍذاها جٍَغ 

Example 8 :  Calculate limit 

Solution  

 

Example 9 :  Calculate limit 

Solution :  
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Example 10 :  Calculate limit  

 

Solution : 

 

HW Calculate limits: 

 , 

  

Continuity Conditions 

 The function values in a laboratory connected as shown in figure, the curve 

unbroken.  ٍجَىػح تٍاّاخ ٍِ ٍخرثش ذٌ سسَها وظهش شنو ٍْحًْ تذوُ اّقطاع ٌؼًْ اىْقاط ٍسرَشج 

  This is mean continuous function داىح ٍسرَشج 

 play important role in study of calculus and its applications. 

 اىؼَيٍاخ اىحساتٍح وذطثٍقاذهاٌيؼة دوس ت
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Example 11: which the numbers does the function ƒ in Figure   not 

continuous?        اي ٍِ هزٓ الاسقاً ذجؼو اىذاىح غٍش ٍسرَشج 

 

 

 

Solution :  

The domain (i.e  x values ) of the function is the closed interval [0, 4]  

  4و    .  ضَِ اىفرشج اىَغيقحٍحصىسج  Xٌؼًْ قٌٍ 

From the figure: 

at x = 1   , (jump discontinuity قفضواّقطاع   ) breaks in the graph  

at x = 2  (removable discontinuity واصاىح  اّقطاع ) create a new function 

and x = 4 (removable discontinuity واصاىح اّقطاع  ) 

 

Example 12 : Is the function   continuous over its domain [-2,2] ? 

Solution :  yes , it is right-continuous at x = -2, and left-continuous at x = 2. 
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Example 13 : is the function U(x) graphed in the figure, continuous or not ? 

 ٍسرَشج اً لا؟  U(x)هو اىذاىح 

 

Solution : 

It is right-continuous at x = 0,  اىٍٍَِ ٍسرَشج ٍِ 

but in left- not continuous, it has a jump discontinuity at x = 0 

 1ٍِ اىٍساس غٍش ٍسرَشج  هْاىل قفضج ٍِ اىصفش اىى 


