Week 8 Functions and Relation

Worksheet 7
1. Define a relation ~ on Z by a~b if and only if 5a = 2b mod 3
Prove that ~ is an equivalence relation

(Note: x = y mod z simply means x — y = kz for some k € Z)
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2. Define a relation ~on R X R by (a,b)~(c,d) ifand only if 3(c —a) =d — b

Prove that ~ is an equivalence relation
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3. Define a relation ~ on R X R by (x,y)~(z,w) if and only if x? + y? = z2 + w?
We proved ~ is an equivalence relation in the last worksheet

a. Describe the equivalence class C4 1)

b. The above equivalence relation gives us a partition of R X R, what is the

index set of this partition?

c. Can you come up with some other partitions of R X R?

d. Give the index set of the partition that you just found
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e. (Challenge) Find the corresponding equivalence relation according to the

partition you just found.

f. (Challenge) Prove the relation that you just found is an equivalence relation.
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4. Let ~ be an equivalence relation on A and let x,y € A.

Prove C, N C,, # @ ifand only if C, = C,
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5. Foreacha € R, A, = {(x,y) ERXR|y = a—x?}

Prove that A = {A, | @ € R} is a partition of R X R
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6. Prove that C defines a partial ordering in on P (X)
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