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SET DEFINITIONS 

 
1. Item 2. Definition 3. Designation 4. example 

5. set 6. collection of objects 7. {1,3, 5,7} 8. my deck of cards is a 
set of cards 

9. Empty set 10. a set has nothing in it 11. \ 12.  

13. Subset 14. A is a subset of B, designated by 

A  B or B  A if all members of 
A are members of B 

U = {x  Z: P(x)} where  P(x) 
means 1 ≤ x ≤ 7, x is odd this 
uses subsets to define the sets 

15.  

16. Equal sets 17. Two sets are equal if they 
contain the same elements, i.e., 

A  B and B  A 

18.  19.  

20. Proper subset 21. A  B and B  A 22.  23.  

 
Number designations 

24. R or R 25. collection of real numbers 

26. < or Q 27. collection of rational numbers, that is consists of p/q where p and q are integers 

28. Z or Z 29. collection of integers: …, -2, -1, 0, 1, 2, ... 

30. N or N 31. collection of positive integer (does not include 0): 1, 2, … 

 
Intervals 

Let a,b  R 

32. (a,b) = {x  R: a < x < b} 33. bounded open interval 34. [a,b] = {x  R: a ≤ x ≤ b} 35. bounded closed interval 

36. [a,b) = {x  R: a ≤ x < b} 37. bounded half-open 
interval 

38. (a,b] = {x  R: a < x ≤ b} 39. bounded half-open 
interval 

40. (a,∞) = {x  R: x > a} 41. unbounded open interval 42. (-∞,b) = {x  R: x < b} 43. unbounded open interval 

44. [a,∞) = {x  R: x ≥ a} 45. bounded open interval 46. (-∞,b] = {x  R: x ≤ b} 47. bounded open interval 

 
Definition 1.2 

Let U be a set and let A, B, and E be subsets of U 

 a) The complement of E, EC = {x: x  E} 

 b) The intersection of A and B is A ∩ B = {x: x  A and x  B} 

 c) The union of A and B is A U B = {x: x  A or x  B} 
 
Proposition 1.1: De Morgan's Laws 

Let A and B be subsets of U, Then 
 a) (A U B)c = Ac ∩ Bc   b) (A ∩ B)c = Ac U Bc 
 
Proposition 1.2. Distributive Laws 

Let A, B, and C be subsets of U, Then 
 a) A ∩ (B U C) = (A ∩ B) U (A ∩ C) b) A U (B ∩ C) = (A U B) ∩ (A U C) 
 
Proposition 1.3: Associative and Commutative Laws 

Let A, B, and C be subsets of U, Then 
 a) A ∩ B = B ∩ A    b) A U B = B U A 
 c) A ∩ (B ∩ C) = (A ∩ B) ∩ C  d) A U (B U C) = (A U B) U C 
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Definition 1.3 

Let U be a set 
a) for a finite collection, A1, A2, …, AN of subsets of U 
 
   Intersection      Union 

 𝐴𝑛

𝑁

𝑛=1

=  𝑥: 𝑥 ∈  𝐴𝑛  for all 𝑛 = 1,2, … , 𝑁                    𝐴𝑛

𝑁

𝑛=1

= {𝑥: 𝑥 ∈  𝐴𝑛  for some 𝑛 = 1,2, … , 𝑁} 

 
b) if we have a countably infinite collection A1, A2, … of sets, we have 
 
   Intersection      Union 

 𝐴𝑛

∞

𝑛=1

=  𝑥: 𝑥 ∈  𝐴𝑛  for all 𝑛 = 1,2, … , 𝑁                    𝐴𝑛

∞

𝑛=1

= {𝑥: 𝑥 ∈  𝐴𝑛  for some 𝑛 = 1,2, … , 𝑁} 

 
Proposition 1.4 de Morgan’s Laws 

Let A1, A2, … be subsets of U, Then 

𝑎)   𝐴𝑛

𝑛

 

𝑐

=  𝐴𝑛
𝑐

𝑛

                                               𝑏)   𝐴𝑛

𝑛

 

𝑐

=  𝐴𝑛
𝑐

𝑛

 

 
Proposition 1.5. Distributive Laws 

Let B and A1, A2, … be subsets of U, Then 

𝑎) 𝐵 ∩   𝐴𝑛

𝑛

 =  (𝐵 ∩ 𝐴𝑛)

𝑛

                            𝑏) 𝐵 ∪   𝐴𝑛

𝑛

 =  (𝐵 ∪ 𝐴𝑛)

𝑛

 

 
Disjoint sets 
Definition 1.4 Two sets, A and B are said to be disjoint if A ∩ B = \, that is, they have no elements 

in common. Sets A1, A2, … are said to be pairwise disjoint if An ∩ Am = \ when m  n. 
 
Example: 

Let U = R 
 

a) Are the sets Z and (2,3) disjoint? 
 Yes because (2,3) does not contain any integers. 
 
b) Are the sets Z and [2,3) disjoint? 
 No because [2,3) contains the element 2 which is an integer. 
 
Cartesian Product 
Definition 1.5: Let A and B be two sets. The Cartesian product of A and B, denoted by A X B is the 

set of all ordered pairs (a,b), where a  A and b  B. If A1, A2, …, An are sets, the Cartesian 
product is  

  
 
Example: 
 
Let A = {a,b} and B = {1,2}, then A X B = {(a,1),(a,2),(b,1),(b,2)} 
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