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Set Theory, Relations and Functions 

Problem Set 

1.  Use properties of set to prove that for all sets A and B,𝐴 − (𝐴 ∩ 𝐵) = 𝐴 − 𝐵 

2. Prove that for any sets A, B and C, (𝐴 − 𝐵) ∩ (𝐶 − 𝐵) = (𝐴 ∩ 𝐶) − 𝐵 

3. Two finite sets have m and n elements respectively. The total number of subsets of first 

set is 56 more than the total number of subsets of the second set. Find the values of m 

and n. 

{ Answer: m = 6,n=3 } 

4. Show that (𝐴 ∪ 𝐵 ∪ 𝐶) ∩ (𝐴 ∩ 𝐵′ ∩ 𝐶′)′ ∩ 𝐶′ = 𝐵 ∩ 𝐶′ 

5. If 𝑋 = {8𝑛 − 7𝑛 − 1|𝑛 ∈ 𝑁} and 𝑌 = {49𝑛 − 49|𝑛 ∈ 𝑁}. Then  

a. X is a subset of Y   

b. Y is a subset of X 

c. X equals Y 

d. 𝑋 ∩ 𝑌 = ∅  { Hint: using induction show that 

 8𝑛 − 7𝑛 − 1 𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑑𝑖𝑣𝑖𝑠𝑖𝑏𝑙𝑒 𝑏𝑦 49 } 

6. If 𝐴 = ∅, find the number of elements if the set 𝑃 (𝑃 (𝑃(𝑃(𝐴)))), where 

𝑃(𝐴)𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑡ℎ𝑒 𝑝𝑜𝑤𝑒𝑟 𝑠𝑒𝑡 𝑜𝑓 𝐴. Also write one element of 

𝑃 (𝑃 (𝑃(𝑃(𝐴)))) 

7. If 𝐴 ∪ 𝐵 = 𝐴 ∪ 𝐶 𝑎𝑛𝑑 𝐴 ∩ 𝐵 = 𝐴 ∩ 𝐶, prove that B=C. 

8. If 𝑃 is the set of all prime numbers and 𝑇 = {44𝑛
+ 2 | 𝑛 ∈ 𝑁}, find 𝑃 ∩ 𝑇. 

9. Prove that [𝐴 ∩ (𝐵 ∪ 𝐶)] ∩ [𝐴′ ∪ (𝐵′ ∩ 𝐶′)] = ∅. 

10. If 𝐵 ⊂ 𝐴 show that 𝐴′ ⊂ 𝐵′.  

11. If 𝑇 = {𝑥𝑦 = 1|𝑥, 𝑦 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠} and 

𝑃 = {𝑥 = 𝑦 |𝑥, 𝑦 𝑎𝑟𝑒 𝑟𝑒𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟𝑠}. Find |𝑃 ∩ 𝑇|. 

12. If 𝑍 = {0, ±1, ±2, ±3, ±4, … … … … }, that is Z is the set of all integers and 

𝑃0 = {3𝑛 |𝑛 ∈ 𝑍}, 𝑃1 = {3𝑛 + 1 |𝑛 ∈ 𝑍}, 𝑃2{3𝑛 + 2 |𝑛 ∈ 𝑍} 

𝑠ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 𝑍 = 𝑃0 ∪ 𝑃1 ∪ 𝑃2 

13. If 𝐴 = {4,8,12,16,20,24,28,32, … … … … … } 𝑎𝑛𝑑  

𝐵 = {6,12,18,24,30,36, … } . Find 𝐴 ∩ 𝐵 

14. If 𝑃1 ⊂ 𝑃2 ⊂ 𝑃3 ⊂ ⋯ ⊂ 𝑃𝑛 . Find ⋃ 𝑃𝑖  𝑎𝑛𝑑 ∩𝑖=1
𝑛 𝑃𝑖

𝑛
𝑖=1  

15. Prove that (𝐴 × 𝐵) ∩ (𝐶 × 𝐷) = (𝐴 ∩ 𝐶) × (𝐵 ∩ 𝐷) 

16. Find the domain and range of the relations described below: 
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i. 𝑅 = {(𝑥, 𝑦)|𝑦 = 𝑥 +
6

𝑥
 𝑤ℎ𝑒𝑟𝑒 𝑥, 𝑦 ∈ 𝑁 𝑎𝑛𝑑 𝑥 ≤ 6} 

ii. 𝑅 = {(𝑥, 𝑦)|𝑦 = 𝑥 + 1 𝑤ℎ𝑒𝑟𝑒 𝑥, 𝑦 ∈ 𝑁 } 

iii. 𝑅 = {(𝑥, 𝑦)|𝑦 = 𝑥2  𝑤ℎ𝑒𝑟𝑒 𝑥, 𝑦 ∈ 𝑁 𝑎𝑛𝑑 𝑥 ≤ 100} 

17. Is the relation R from ℝ 𝑡𝑜 ℝ defined as 𝑅 = {(𝑥, |𝑥| − 1) | 𝑥 𝑖𝑠 𝑟𝑒𝑎𝑙} is a 

function? Justify your answer. 

18. If for any sets A and B, |𝐴| = 𝑚 𝑎𝑛𝑑 |𝐵| = 𝑛. How many relations can be defined 

from A to B? How many functions can be defined from A to B? Deduce that 2𝑚𝑛 > 𝑛𝑚 . 

19. If 𝑅 = {(𝑥, 𝑦)|𝑥, 𝑦 𝑎𝑟𝑒 𝑏𝑜𝑡ℎ 𝑖𝑛𝑡𝑒𝑔𝑒𝑟𝑠 𝑎𝑛𝑑 𝑥2 + 𝑦2 = 64}. Find the domain 

and range of the relation R. 

20. Is the relation R from ℝ\{0} 𝑡𝑜 ℝ defined as 

𝑅 = {(𝑥,
|𝑥|

𝑥
) |  𝑥 𝑖𝑠 𝑟𝑒𝑎𝑙 𝑎𝑛𝑑 𝑛𝑜𝑛 − 𝑧𝑒𝑟𝑜} is a function? Justify your answer. 

Find the domain and range of the relation. Plot a rough sketch. 

21. For the real functions f described below, find the domain and range  

i. 𝑓(𝑥) = 𝑥 

ii. 𝑓(𝑥) =
1

𝑥
 

iii. 𝑓(𝑥) = 𝑒𝑥 

iv. 𝑓(𝑥) = [𝑥] 

v. 𝑓(𝑥) = 𝑥2 + 1 

vi. 𝑓(𝑥) = 𝑥2 + 2𝑥 + 1  

vii. 𝑓(𝑥) = 𝑥 − |𝑥 − 7| 

viii. 𝑓(𝑥) = ||𝑥| − 1| + |𝑥| 

22. For  the real functions f described below, find the domain  

i. 𝑓(𝑥) =
𝑥2+2𝑥+1

𝑥2−𝑥−6
 

ii. 𝑓(𝑥) =
𝑥2+2𝑥+1

𝑥2+𝑥+1
 

iii. 𝑓(𝑥) = √𝑥 − 1 

iv. 𝑓(𝑥) =
1

√𝑥−1
 

v. 𝑓(𝑥) = √4 − 𝑥 +
1

√𝑥2−1
 

vi. 𝑓(𝑥) = 7𝑥101 + 𝑥 − 3 

23. If 𝑓(𝑥) = 𝑥, find 𝑓𝑛(𝑥). 

24. If 𝑓(𝑥) = 𝑥 + 1, find 𝑓4(𝑥)𝑎𝑛𝑑 𝑓𝑛(𝑥). 

25. If A={a,b,c} and B={2,5}. How many ono-one (injective) functions can be defined from A to 

B? 
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Feel free to contact me for any queries on maths.programming@gmail.com  

Facebook: http://facebook.com/prime.maths 

Blogger: http://mathsvinu.blogspot.in 

YouTube: https://www.youtube.com/c/PrimeMaths 
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