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0.1 Inequalities 

Ex: Solve for x   the inequality     2x – 3 < 7 

                                  2x < 10   

                                            x < 5 

∴ the set of sol. = {x : x ∈ R , x < 5}   

   = (- , 5) 

 

Ex: Solve for x    3+7x ≤ 2x – 9 

             7x – 2x ≤ -9 – 3 

                              5x ≤ -12  

                                x ≤ - 
  

 
 

 ∴ the set of sol.  = {x : x ∈ R, x ≤ - 
  

 
}= (-  , - 

  

 
]    

 

 Ex: Solve for x               7 ≤ 2-5x < 9    

    5 ≤ -5 x < 7 

    -5 ≥ 5 x > -7 

    -1 ≥ x > - 
 

 
 

       ∴ the set of sol. = {x : x ∈ R, - 
 

 
 < x ≤ -1}= (- 

 

 
  , -1] 

 

Ex: Solve for x  x
2
 – 3x – 10 ≥ 0 

                                               ( x+2) ( x-5) ≥ 0 

       equal to zero at     x= -2     x= 5 

 

          sign of (x+2) (x-5) 

                ∴ set of sol. = (- , -2] ∪ [5 ,  ) 

Ex: Solve for x               
    

   
 ≤ 1 

            
    

   
 - 1 ≤ 0 

   
(    )  (   )

(   )
 ≤ 0              

   

   
 ≤ 0  

  

 

                                                                 ∴ the set of sol. = (2, 3] 

5 0 
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Ex: Solve for x the inequality   x
3
 – 3x + 2 ≤ 0 

       x =1  is a solution for the equation  so (x-1) is a factor. 
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∴ the set of sol. = (- , -2]  

 

HW: Solve for  x 

1) 
    

   
 < 1 

2) x
2
 ≤ 5 

3) 2 – 3x + x
2
 ≥ 0 

4) 
 

   
 ≥ 

 

   
 

5) x
3
 – x

2
 – x – 2 > 0 

 

Absolute Value 

 

                    | | =  {
    
  

 
    
   

 

 

1) | | = √   

2) |   | = | | | | 

3) |
 

 
| = 

| |

| |
 

4) |   | ≤ | | + | | 

5) If | | ≤ a then –a ≤ x ≤ a 

6) If | | ≥ a  either   x ≥ a    or   x ≤ -a 

 

 

          x
3
 – 3x + 2 ≤ 0                                      

 (x-1) (x
2
 + x – 2) ≤ 0 

 (x-1) (x-1) (x+2) ≤ 0  

equal to zero at      x=1  ,   x= -2   
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ex: solve |   | = 4 

 

∴ set of sol. = {-1, 7} 

Ex: solve for x  |   | < 4 

 -4 < x-3 < 4 

 -1 < x < 7 

∴ set of sol. = {x : -1 < x < 7}= (-1, 7) 

 

Ex: solve for x                      |   | ≥ 2 

 
      Either           Or 

     x+4≥2         x+4≤-2 

        x ≥-2              x≤-6 

∴ set of sol. = {x : x ≥ -2} ∪ {x : x≤-6} 

   =      (- , -6]  ∪ [-2,  ) 

 

 

 

Ex: solve for x   
 

|   |
 < 1 

        
|   |

 
 > 1 

   |   | > 2 

 
 Either            Or 

 x+3>2        x+3<-2 

     x>-1  x<-5 

 

∴ set of sol. = {x : x<-5}∪{x : x >-1}  

   =   (- , -5)  ∪ (-1 ,  ) 

 

 

 

either 

(x-3) = 4 

x = 7 

x = 7 

Or 

-(x-3) = 4 

- x = 1 

x = -1 

-6                               -2          0 
  -  
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Ex: solve for  x  |   | < |   | 

                 √(   )   √(   )       using | | = √   

                                         (x+3)
2
  < (x-8)

2 

                                                        
x

2
 +6x +9 < x

2
-16x+64 

                                              22x <55 

                                                 x < 
 

 
 

∴ set of sol. = (-  ,  
 

 
) 

HW: solve for x 

1) |  | ≤ |    | 

2) |
    

   
| ≤ 4 

3) 
 

|   |
 - 

 

|   |
 ≥0 

4) 
 

|   |
 < 

 

|   |
 

5) Solve |   |  - 4 |   | = 12 

 

 

0.2 Function  

 

Def: is a rule that assigns to each element in a set A (domain) one and only 

one element in a set B (range) 

 

Some important functions 

              y= f(x) = x                    y= f(x) = x
2 

 

     
              Df = R              Df = R 

    Rf = R                       Rf = {y : y ≥0}= [0,  ) 

 

3 2 1 1 2 3
x value

3

2

1

1

2

3

y value

3 2 1 1 2 3
x value

3

2

1

1

2

3

y value



2016/2017 LEC.1: INEQUALITIES , FUNCTIONS 

 
        y= f(x) = x

3
      y= f(x) = | | 

      
 Df = Rf = R      Df = R 

                                                                Rf = {y : y ≥0}  

    y= f(x) = 
 

 
                   y= f(x) = √  

 

      
                                                                                         

                                                                            Df = {x : x ∈ R, x ≥ 0} 

    Df = Rf = R\ {0}                                         Rf = {y : y ∈ R, y ≥ 0} 

 

 

Note: any polynomial of the following forms have the domain R 

 

Ex: f(x) = 
 

 
 x

3
 + 3x

2
 – x + π 

 f(x) = 5x
2
 – 2x - √      Df = R 

 f(x) = 
 

 
 x

5
 + x

3
 – x + 1 

 

ex : Find the domain & range of    f(x) = √    

                                          x-3 ≥ 0 

                                                  x ≥3 

∴ Df = {x : x ∈ R, x ≥ 3} , Rf = {y : y ∈ R, y ≥ 0}  
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3 
Dg 

3 -3             -1 
    Df 

-3      -2      -1     0      1      2     3   

Ex: Find the domain of f(x) = √
   

     
 

 

                                             
   

     
     

  

                       

 

   (      ∪(   ) 

Ex : Find domain & range of    y = f(x) = 
   

    
  

    

                           * + 

         

            y = 
   

   
     → x+1 = xy – 3y 

            x – xy = -3y – 1 

         x (1-y) = - (3y + 1) 

             x = 
  (    )

   
 

                  x = 
    

   
       

                               

                                                    ∴        Rf = R\ {1} 

 

1)  D f 

  g = D f ∩ Dg 

2)          
 

  = D f ∩ Dg \ {x : g(x) = 0} 

 

Ex: find domain of the function. 

 h(x) = √
   

     
 + √    

 

Df  = (-3, -1] ∪ (3, ∞)  Dg = [3, ∞) 

Dh = Df ∩ Dg ///// 

     = (3, ∞) 

 

+++++++  __------     ++++ 

+++++ 
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Ex: find domain of the function. 

   h(x) = √
   

     
 – √    

 

or   h(x) = √
   

     
 . √       

          

      Dh = (3, ∞) 

 


