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Functions and its Algebra: 

A function from a set A to set B is a rule that  assigns each element 𝑥 ∈ 𝐴  to only one 

element in B satisfy 

𝑓: 𝐴 → 𝐵   𝑖𝑓𝑓 ∀𝑥 ∈ 𝐴   ∃!     𝑦 ∈ 𝐵  , 𝑓(𝑥) = 𝑦 

The domain: 

The set of all  x ∈ first component occurring in the ordered pairs of f  is called the domain of f , 

and it is denoted by dom (f) 

Dom (f)={𝑥 ∈ 𝐴 ; (𝑥, 𝑦) ∈ 𝑓  , 𝑓𝑟𝑜𝑚 𝑠𝑜𝑚𝑒 𝑦 ∈ 𝐵} 

The codomain: 

The codomain is the set of the second component occurring in the ordered pairs of f   (all 

element in set B ),and it is denoted by 𝑐𝑜𝑑𝑓  

       𝑐𝑜𝑑𝑓 = {𝑦: 𝑦 ∈ 𝐵 } 

The Range: 

The Range of f is a subset of the codomain of f whose elements are assigned by elements of 

the domain of f, and it is denoted by  𝑅𝑓 

       𝑅𝑓 = {𝑓(𝑥); 𝑥 ∈  𝐷𝑓 } 

 

EX: find the domain of the functions: 

1- 𝑦 = 𝑥 + 2    ⇒ 𝐷𝑓 = 𝑅  

 

2- 𝑦 =
𝑥

𝑥2−1
 ⇒ 𝑥2 − 1 = 0    ⇒ 𝑥2 = 1 ⇒ 𝑥 = ∓1 ⇒ 𝐷𝑓 = 𝑅/{1, −1} 

 

 

3-  𝑦 = √2𝑥 − 1 ⇒ 2𝑥 − 1 ≥ 0 ⇒ 2𝑥 ≥ 1 ⇒ 𝑥 ≥
1

2
⇒ 𝐷𝑓 = {𝑥: 𝑥 ≥

1

2
}  

 

4- 𝑦 =
1

√1−𝑥2
 ⇒ 1 − 𝑥2 > 0 ⇒ 1 > 𝑥2 ⇒ 𝑥 < ∓1 ⇒ 𝐷𝑓 = (−1,1) 
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Some operations on functions: 

 1-(𝑓 + 𝑔)(𝑥) = 𝑓(𝑥) + 𝑔(𝑥) ;    𝑥 ∈  𝐷𝑓 ∩ 𝐷𝑔      ⇒ 𝑑(𝑓 + 𝑔) = 𝐷𝑓 ∩ 𝐷𝑔      

2-  (𝑓 − 𝑔)(𝑥) = 𝑓(𝑥) − 𝑔(𝑥) ;      𝑥 ∈  𝐷𝑓 ∩ 𝐷𝑔    ⇒ 𝑑(𝑓 − 𝑔) = 𝐷𝑓 ∩ 𝐷𝑔      

3-(𝑓. 𝑔)(𝑥) = 𝑓(𝑥). 𝑔(𝑥) ;    𝑥 ∈  𝐷𝑓 ∩ 𝐷𝑔      ⇒ 𝑑(𝑓. 𝑔) = 𝐷𝑓 ∩ 𝐷𝑔      

4-(
𝑓

𝑔
) (𝑥) =

𝑓(𝑥)

𝑔(𝑥)
 ;    𝑥 ∈  𝐷𝑓 ∩ 𝐷𝑔     , {𝑥: 𝑔(𝑥) ≠ 0}  

⇒ 𝑑 (
𝑓

𝑔
)  = 𝐷𝑓 ∩ 𝐷𝑔     − {𝑥: 𝑔(𝑥) = 0}  

Ex:𝑙𝑒𝑡 𝑓(𝑥) = √𝑥  ,    𝑔(𝑥) = √1 − 𝑥   , find 𝑓 + 𝑔  , 𝑓 − 𝑔   , 𝑓. 𝑔,   
𝑓

𝑔
  ,

𝑔

𝑓
  ,and their domains. 

Sol:  𝐷𝑓 = [0, ∞) ,   𝐷𝑔 = (−∞, 1] →     𝑑(𝑓 + 𝑔) = 𝐷𝑓 ∩ 𝐷𝑔     = [0,1]   

        (𝑓 + 𝑔)(𝑥) = √𝑥    +  √1 − 𝑥 

        (𝑓 − 𝑔)(𝑥) = √𝑥   − √1 − 𝑥 

        (𝑓. 𝑔)(𝑥) = √𝑥   . √1 − 𝑥=√𝑥(1 − 𝑥) = √𝑥 − 𝑥2 

        (
𝑓

𝑔
) (𝑥) =

𝑓(𝑥)

𝑔(𝑥)
=  

√𝑥   

√1−𝑥
= √ 

𝑥

1−𝑥
   

      (
𝑔

𝑓
) (𝑥) =

𝑔(𝑥)

𝑓(𝑥)
=  

√1−𝑥   

√𝑥
= √ 

1−𝑥

𝑥
  

composition of function 

  Let f and g be two functions, if the range of g is a subset of the domain of  f, then there is a 

function fog defined as follow: 

𝑓𝑜𝑔(𝑥) = 𝑓(𝑔(𝑥)) 

𝑑(𝑓𝑜𝑔) = {𝑥: 𝑔(𝑥) ∈  𝐷𝑓  , 𝑥 ∈  𝐷𝑔} 

𝑑(𝑔𝑜𝑓) = {𝑥: 𝑓(𝑥) ∈  𝐷𝑔  , 𝑥 ∈  𝐷𝑓} 

Note: In general    

                     𝑓𝑜𝑔 ≠ 𝑔𝑜𝑓 



Differentiation                            Chapter two:  Functions                                    Fall 2017                                     

  

Mustansiriyah University - College of Basic Education -  Department of Mathematics                      Page 6 
 

Ex: Let 𝑓(𝑥) = √𝑥  ,    𝑔(𝑥) = 𝑥2 − 1,   find 𝑓𝑜𝑔  , 𝑔𝑜𝑓   , 𝑑𝑓𝑜𝑔 , 𝑑𝑔𝑜𝑓  . 

Sol: 𝑓𝑜𝑔(𝑥) = 𝑓(𝑔(𝑥)) = 𝑓(𝑥2 − 1 ) = √𝑥2 − 1  

       𝑔𝑜𝑓(𝑥) = 𝑔(𝑓(𝑥)) = 𝑔(√𝑥  ) = (√𝑥  )2 − 1 = 𝑥 − 1 

     𝑑𝑓 = 𝑥 ≥ 0 , 𝑑𝑔 = ℝ 

 𝑑(𝑓𝑜𝑔) = {𝑥: 𝑔(𝑥) ∈  𝐷𝑓  , 𝑥 ∈  𝐷𝑔} ⇒    𝑥 ∈  𝐷𝑔 = ℝ 

    𝑔(𝑥) ∈  𝐷𝑓  ⇒ 𝑥2 − 1   ≥ 0  ⇒ (𝑥 − 1)(𝑥 + 1) ≥ 0 

1- X-1≥ 0 ʌ  𝑥 + 1 ≥ 0 

      X≥ 1    ʌ    𝑥 ≥ −1      → {𝑥: 𝑥 ≥ 1} 

2- X-1≤ 0     ʌ  𝑥 + 1 ≤ 0 

      X≤ 1    ʌ    𝑥 ≤ −1      → {𝑥: 𝑥 ≤ −1} 

 𝑑(𝑓𝑜𝑔) = {𝑥: 𝑥 ≤ −1, 𝑥 ≥ 1} = ℝ\(−1,1) 

 𝑑(𝑔𝑜𝑓) = {𝑥: 𝑓(𝑥) ∈  𝐷𝑔  , 𝑥 ∈  𝐷𝑓} 

                    =  {𝑥: 𝑥 ≥ 0 , 𝑥 ∈ ℝ} = [0, ∞) 
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Homework Assignments: 

1- find the domain, codomain, and the Range of the following functions: 

A- 𝑦 = √𝑥              B- 𝑦 =
1

√𝑋
            C- 𝑦 = √𝑥2 − 9           D- 𝑦 = √1 − 𝑥2  
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4-  𝐹𝑖𝑛𝑑  𝑓 + 𝑔  , 𝑓 − 𝑔   , 𝑓. 𝑔,   
𝑓

𝑔
  ,

𝑔

𝑓
  ,and their domains of the following functions: 

A- 𝑓(𝑥) = √𝑥 + 1  ,    𝑔(𝑥) = √4 − 𝑥2    

B- 𝑓(𝑥) = √𝑥2 − 1  ,    𝑔(𝑥) = 𝑥2    

C- 𝑓(𝑥) = 𝑥2 + 1  ,    𝑔(𝑥) = √2𝑥 − 3      

 

5- find 𝑓𝑜𝑔  , 𝑔𝑜𝑓   , 𝑑𝑓𝑜𝑔 , 𝑑𝑔𝑜𝑓    of the following functions: 

      A-     𝑓(𝑥) = √2 − 𝑥 ,    𝑔(𝑥) = √𝑥 − 2    

      B-     𝑓(𝑥) = √𝑥2 − 1  ,    𝑔(𝑥) = 𝑥2    

      C-    𝑓(𝑥) = 𝑥2 + 1  ,    𝑔(𝑥) = √2𝑥 − 3      

      D-   𝑓(𝑥) = |𝑥| ,    𝑔(𝑥) = −𝑥    

      E-    𝑓(𝑥) =
𝑥

𝑥+2
 ,    𝑔(𝑥) =  

𝑥−1

𝑥
    

 


