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Examples 1.2.2. 

(i)(Constant Function). 𝑓: ℝ ⟶ ℝ, 𝑓(𝑥) = 2, ∀𝑥 ∈ ℝ.  𝐷(𝑓) = ℝ, 𝑅(𝑓) = {1}, 

𝐶𝑜𝑑(𝑓) = ℝ.  

 

(ii) (Restriction Function). 𝑓: ℝ ⟶ ℝ, 𝑓(𝑥) = 𝑥 + 1, ∀𝑥 ∈ ℝ.  

𝐷(𝑓) = ℝ, 𝑅(𝑓) = ℝ, 𝐶𝑜𝑑(𝑓) = ℝ. Let 𝐴 = [−1,0].  

𝑔 = 𝑓|𝐴: 𝐴 ⟶ ℝ. 𝑔(𝑥) = 𝑓(𝑥) = 𝑥 + 1, ∀𝑥 ∈ 𝐴.   

𝐷(𝑔) = 𝐴, 𝑅(𝑓) = [−1,1], 𝐶𝑜𝑑(𝑓) = ℝ. 

                                                                      

(iii) (Extension Function). 𝑓: [−1,0] ⟶ ℝ, 𝑓(𝑥) = 𝑥 + 1, ∀𝑥 ∈ [−1,0]. 



Foundation of Mathematics 1I                                Mustansiriyah Uni.-College of Sci.-Dept. of Math. (2017-2018) 

Dr. Bassam Al-Asadi and Dr. Emad Al-zangana 

2 
Dr. Bassam Al-Asadi and Dr. Emad Al-zangana 

 
 

𝐷(𝑓) = [−1,0], 𝑅(𝑓) = [−1,1], 𝐶𝑜𝑑(𝑓) = ℝ.  

Let 𝐴 = ℝ.  𝑔: 𝐴 ⟶ ℝ. 𝑔(𝑥) = 𝑓(𝑥) = 𝑥 + 1, ∀𝑥 ∈ 𝐴.  

 𝐷(𝑔) = 𝐴,  𝑅(𝑔) = ℝ, 𝐶𝑜𝑑(𝑔) = ℝ.  

(iv) (Absolute Value Function ) 𝑓: ℝ ⟶ ℝ,  𝑓(𝑥) = |𝑥| = {
𝑥, 𝑥 ≥ 0

−𝑥 𝑥 < 0
. 

𝐷(𝑓) = ℝ, , 𝑅(𝑓) = [0, ∞), 𝐶𝑜𝑑(𝑓) = ℝ.  

 

(v) (Permutation Function). 𝑓: ℕ ⟶ ℕ, 𝑓(𝑥) = −𝑥, ∀𝑥 ∈ ℕ. The function is 

bijective, so it is permutation function. 𝐷(𝑓) = ℕ, , 𝑅(𝑓) = ℕ, 𝐶𝑜𝑑(𝑓) = ℕ.  

 

(vi) (Sequence).𝑓: ℕ ⟶ ℚ, 𝑓(𝑛) =
1

𝑛
 , ∀𝑥 ∈ ℕ.  {𝑓𝑛} = {

1

𝑛
 }𝑛=1

∞ . 
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(vii) (Canonical Function). Let 𝑅 be an equivalence relation defined on ℤ as 

follows: 

𝑥𝑅𝑦 iff 𝑥 − 𝑦 is even integer, that is, 𝑅 = {(𝑥, 𝑦) ∈ ℤ × ℤ: 𝑥 − 𝑦 even}.  

[0] = {𝑥 ∈ ℤ: 𝑥 − 0 even} = {… , −4, −2,0,2,4, … } = [2] = [−2] = ⋯.  

[1] = {𝑥 ∈ ℤ: 𝑥 − 1 even} = {… , −5, −3, −1,1,3,5, … } = [−1] = [3] = ⋯. 

ℤ 𝑅⁄ = {[0], [1]}. 

𝜋(0) = [0] = 𝜋(2) = 𝜋(−2) = ⋯. 

𝜋(1) = [1] = 𝜋(−1) = 𝜋(−3) = ⋯. 

(viii) (Projection Function) 

 𝑃1: ℤ × ℚ ⟶ ℤ, 𝑃1(𝑥, 𝑦) = 𝑥 for all (𝑥, 𝑦) ∈ ℤ × ℚ. 𝑃1 (2,
2

5
) = 2. 𝑃1(ℤ,

2

5
) = ℤ. 

 𝑃1
−1(3) = {3} × ℚ.   

 (ix) (Cross Product of Functions) 

 𝑓: ℕ ⟶ ℚ, 𝑓(𝑛) =
1

𝑛
, ∀𝑛 ∈ ℕ  and 𝑓: ℕ ⟶ ℕ, 𝑓(𝑥) = −𝑥, ∀𝑥 ∈ ℕ   

𝑓 × 𝑔: ℕ × ℕ ⟶ ℚ × ℕ, (𝑓 × 𝑔)(𝑥, 𝑦) = (𝑓(𝑥), 𝑔(𝑦))  

                                                                = (
1

𝑥
, −𝑦) for all (𝑥, 𝑦) ∈ ℕ × ℕ. 

Exercise 1.2.3. 

(i) Let 𝑅 be an equivalence relation defined on ℕ as follows:  

𝑅 = {(𝑥, 𝑦) ∈ ℕ × ℕ: 𝑥 − 𝑦  divisble by 3}. 

1- Find ℕ 𝑅⁄ .   2-  Find 𝜋([0]), 𝜋([1]), 𝜋−1([2]). 

(ii) Prove that the Projection function is onto but not injective. 

(iii) Prove that the Identity function is bijective. 



Foundation of Mathematics 1I                                Mustansiriyah Uni.-College of Sci.-Dept. of Math. (2017-2018) 

Dr. Bassam Al-Asadi and Dr. Emad Al-zangana 

4 
Dr. Bassam Al-Asadi and Dr. Emad Al-zangana 

 
 

(iv) Prove that the inclusion function is bijective. 

(v) Let 𝑓: 𝐴1 ⟶ 𝐴2 and 𝑔: 𝐵1 ⟶ 𝐵2 be two functions. If 𝑓 and 𝑔 are both 1-1 

(onto), then, 𝑓 × 𝑔 is 1-1(onto). 

(vi) If 𝑓: 𝑋 ⟶ 𝑌 is a bijective function, then 𝑓−1 is bijective function. 

(vii) If 𝑓: 𝑋 ⟶ 𝑌 is a bijective function, then 

1- 𝑓 ∘ 𝑓−1 = 𝐼𝑌 is bijective function. 2- 𝑓−1 ∘ 𝑓 = 𝐼𝑋 is bijective function. 

(viii) Let 𝑓: 𝑋 ⟶ 𝑌 and If 𝑔: 𝑌 ⟶ 𝑋 are functions. If  𝑔 ∘ 𝑓 = 𝐼𝑋, then 𝑓 is 

injective and 𝑔 is onto. 

(ix) Let 𝑓: ℝ × ℝ ⟶ ℝ be a function defined as follows: 

𝑓(𝑥, 𝑦) = 𝑥2 + 𝑦2. 

1- Find the 𝑓(ℝ × ℝ) (image of 𝑓). 

2- Find 𝑓−1([0,1]). 

3- Does 𝑓 1-1 or onto? 

4- Let 𝐴 = {(𝑥, 𝑦) ∈ ℝ × ℝ: 𝑥 = √2 − 𝑦2}. Find 𝑓(𝐴). 

 


