Relations Quiz (Katherine E. Stange, Math 2001, Spring 2023, CU Boulder)
Name: Solwhion Sef

Correct answers without justification will receive full credit (unless justification is required by the question). Incorrect
answers with explanation can receive partial credit. If the questions are unclear, please ask during the test and I will
clarify.

1. Draw an arrow diagram of the relation R = {(1,3),(3,5),(1,6)} on A ={1,2,3,4,5,6}.
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2. Give the ordered pairs notation and the arrow diagram for the relation # on the set {a, b, c}.

., : T (ab), (5a), (a,0), (¢a), (be), ()¢

3. For each of the following relations, determine if it is reflexive, symmetric, transitive and/or equivalence.

(a) The relation < on Z.
Reflexive? YES /NO) 1 £
Symmetric? YES /NO) 1< 2 bt 2Z1
’I‘ranmth&@ / NO
e Equivalence? YES ‘
(b) The relation # on Z
Reflexive? YES | = |
Symmetric? / NO i+ ath Huen bLEA
Transitive? YES /. [£2 and 2ZF( buwtr [ = (
e Equivalence? YES /
(¢) The relation § on Z. — no-H/tl"\a_ is related o a“y““"‘é else

o Reflexive? YES @ l /]( (

Symmetric?/ NO ’E \/‘a.C/M-O‘*S(‘a
Transitive? / NO

Equivalence? YES
(d) The relation {(a,a), (b,b)} on {a,b,c,d}.

o Reflexive? YES @ (e missing, G .& .b@
e Symmetric?(YES)/ NO

e Transitive? / NO . o

e Equivalence? YES ([ NO c d



4. Give a relation on the set {a,b, ¢,d} which is reflexive and symmetric but not transitive. (You can give an arrow
diagram or a set of ordered pairs.)
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5. What is the equivalence class of 2 under the relation “has the same parity as” on the set {1,2,3,4,5,6,7}7?
— a_ﬁi_ M WI’H’\ Saue A—(‘r as 2_ (Q,Ue.l/\\
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6. Give an example of a partition of {a,b,c} and the corresponding equivalence relation. (You can use an arrow
diagram or set of ordered pairs for the equivalence relation.)
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3,868, 1e8 1 fab3, el Sab, <3
7. Compute 110003 + 14 - 12 (mod 11).
= 2+ 3
= 6

8. Give at least 3 example elements of the equivalence class [3] modulo 8.

S13-5 3,10,19,27 ok

9. How many equivalence classes are there total modulo 77
Ty they e 16100, 121 51 I, 1] Le]

10. Let A be a finite set with |A| = n. Suppose that the equivalence classes of a relation R on A all have size exactly
m. How many equivalence classes are there?
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11. How many possible relations are there on a set of size n?
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12. What is 1/2 modulo 7? Solve 2xz=1 (wwri'-?\ ba’ Ms\oe,c;l-:M
w =Y ((smee 24=38=1)



