MATH 265: Introduction to Mathematical Proofs Worksheet 20: Ch 11

1. Quick Review
(a) Risarelationon A if R € A*A

(b) Suppose R is a relation on the set A. R
é
i. We say R is symmetric if ¥ a,b€A @, b\ eR=> (bw)¢R.

ii. We say R is reflexive if ¥aéeh, (a, )€ R

b.OER = (a,0)eR-
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(c) What properties do the following relations have? [
i. Let R be a relation on N x N such that (a,b)R(c,d) if ad = bc.
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iii. We say R is transitive if Ya,b,c & & (a)),

ii. Let R be a relation on A = Z defined by a R b if a = b (mod 3).
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iii. Suppose R is a relation on Z(A) where A = {0, 1,2,3,4} defined as X RY if X NY # 0.
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2. Arelation R on set A is an equivalence relation if
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3. Build your own equivalence relation on A = {a,b, 1,5}. ) 3
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4. For each relation below, quickly confirm the relation is an equivalence relation, then identify its

equivalence classes using the square bracket notation in two different ways and by describing them
as sets. Can you describe the partition of A that is produced?

(a) Let R be arelation on A = Z defined by aRbif a=b (mod 6

).
R T R AT S AT
Ci=[+]=5-.-5,,7,%-% [q)=Lc] =229 10, 16, 3

Eﬂ”[ﬂ = ?_ 7’“,2;%) "’,-3 [s1=[n]~= 2_...,—), s, 171)..,3

(b) Let R be a relation on the set of all polynomials with real coefficients defined by p(x)Rq(x) if
the degree of p(x) equals the degree of ¢(x).

slynomial are partitionad
C=Lal- z?msc + ¢ RS ? ‘?c.ocr:)—.ﬂ‘l %Iﬁ highet
L x] = [x+1} =9La>(+b : a)bem)q:ioi
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(c) Let R be the set of eentinueus functions f : R — R defined by by p(x)Rq(x) if p'(x) = ¢/ (x)
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5. Suppose R and § are two equivalence relations on A. Answer the following questions rigorously.

(a) Is the set RUS an equivalence relation on A? No. M A = 2' 17')3-3 . g uppo
R=5(hD,), 39,0 0D and g -5 (4D,aD),33),23),69

Thon RUS will Condain (1,D) and (2;3) ot net a53).

(b) Isthe setRﬂS an equivalence relation on A? Yes. .
refloawe: Yae A aRa and aSa. ble R and S at rflexive, Thus (4,8)ERNS .

Symmsberc: Wb Cab) €RNS. So (A €R and (a,b) €S Sine N ands
ol Scamnwl'w’(.') (b,a) ER and (b)abé-S. Thus, (b,q) ¢ NS,

Bogny - LA (a8),0,0 €RAS. So @,5),5,0R  and (a,5)(b,c)eS
Sine R and S ak 'E‘/w"sl"}"“) (4,0 €R and (q,c)€S
S (4,0 € RS,



