For questions 1--4, let R be an equivalence relation on set S. Questions 1--4 deal with proof of Theorem 2.3.

1. For an element x of S, what does the notation [x] mean?

[x] = {y ( S: y R x}. This is called an equivalence class containing x if R is an equivalence relation on set S.

2. Suppose x R y for elements x and y of S. Show that [x] is a subset of [y]. 

Let z ( [x]. Then z R x. Since z R x and x R y, we have z R y by the transitive property of R. Thus z ( [y] and this proves [x] is a subset of [y].

3. Continuing from Question 2, we can easily show that [y] is a subset of [x]. Thus, complete the following statement: If x R y for elements x and y of S, then _____________.

Then [x] = [y].

4. Now suppose x and y are elements of S such that [x] = [y]. Show x R y.

Note that x is an element of [x]. Since [x] = [y], this means x is an element of [y].  Thus, since [y] is the set of elements of S related to y, we have x R y.


5. Let X and Y be sets. What is a function from X to Y? What is the set X called? The set Y? What is the range of a function?

A function from X to Y is the relation from X to Y with the property that for each element x in X there is exactly one element y in Y such that x is related to y.  
X is the domain of the function. Y is the codomain of the function.  The range of the function is the subset of the codomain consisting of the elements that are paired with elements of the domain.


6. Let X = {1, 2, 3, 4} and let Y = {a, b, c, d}. Give an example of each of the following:

i. the ordered pairs in a relation R from X to Y that is NOT a function
· f = {(1, a), (1, c), (3, b), (4, d)}

· g={(1,a),(1,b),(2,c),(3,d)}

· x^2 = y

· R={(1,a),(1,b),(2,c)}

· ( 1, a ), ( 1, b ), ( 2, b), (3, a).
ii. the ordered pairs in a relation R from X to Y that is a function

· f = {(1, a), (2, b), (3, b), (4, d)}

· g={(1,b),(2,c),(3,a),(4,d)}
· x^2 = y^2

· {(1,1), (2,2)}

· R={(1,a),(2,b),(3,c)}
iii. the ordered pairs in a function from X to Y that is one-to-one

· f = {(1, a), (2, c), (3, b), (4, d)}

· g={(1,b),(2,c),(3,a),(4,d)}
· R={(1,a),(2,a),(3,a)}
· {(1,a), (2,a), (3,a), (4,a)}
iv. the ordered pairs in a function from X to Y that is NOT one-to-one


· f = {(1, a), (2, d), (3, b), (4, d)}
· g={(1,b),(2,c),(3,a),(4,d)}

· {(1,a),(2,b),(3,d)}

· (4, a), (4, b), (4, c), (4, d)
· {(1,a), (2,c), (3,d), (4,b)}

