CS2022/M A2201
HW#7

DUE: Thursday, October 9 (Coversrelations, Chapter 7.)
1. (8 points) Do Exer cise 7.1-4 on pg. 480 of our text.
2. (16 points) Do Exer cise 7.1-6 on pg. 480 of our text.

3. (8 points) Assume Rand S are each binary relations from st A to A. Tell whether each of the
falowing istrue or false. If agtatement isfalse, then give a counterexample.

(@ If Rand Saereflexive then RC S isreflexive

(b) If Rand Sare trandtive, then RC S istrangtive.

(o) If Rand Saretransitive, then RE S istrangtive.

(d) If Rand Sare symmtric, then Re S issymmetric.

4. (3 points) Do Exer cise 7.4-34 on pg. 507 of our text.

5. (2 points) What is the reflexive dlosure of the binary rdation R ={(b, c),(bd), (¢ b)} on
A={a,b,c,d}?

6. (3 points) What is the transitive closure of the binary relation R={(b,c),(b,d), (¢ b)} on
A={a,b,c,d}?



CS2022/M A2201
HW#7 SOLUTIONS

1. (@) Risnot reflexive (I am not taler than mysdf), not symmetric (I am taler than Professor
Agu, but heisnot taler than | am), though it is antisymmetric and trangtive.

(b) Risreflexive, symmetric and trangitive, but it is not antisymmetric since different people can
be born the same day.

(c) Same answer as part (b).

(d) Risreflexive and symmetric, but is not antisymmetric Snce my sons Ben and Isaac sharea
grandparent but are different people. It is not trangtive Snce my cousin Leon and | share a
grandparent, and Leon has other cousins through his other grandparents who are not my
cousins.

2. (3) Itisnot reflexive (42+421 0), though it is symmetric, (" X)(" y)x+y=y +x. Itisnot
antisymmetric (since (42,- 42)1 R/(- 42,42)1 R though 421 - 42) nor transitive (since
(42,- 42)1 R(-42,42)1 R though (42,42)1 R).

(b) It isreflexive, symmetric and transitive, though not antisymmetric (since (42,- 42)1 R).
(0) ltisreflexive (Snce x-x=01 Q ), symmetric and transitive, though not antisymmetric (Snce
(42,- 42)1 R(-42,42)1 R though 421 - 42).

(d) It is antisymmetric, though not reflexive ((3,3)T R), symmetric ((6,3)T R,(3,6)1 R) or
transitive ((12,6)T R(6,3)T R (12,31 R).

(e) It isreflexive and symmetric, though not antisymmetric ((3,5)T R(5,3)T R3? 5) or
transitive ((-3,0)7 R.(0,5)T R (-3,5)1 R).

() It is symmetric, though not reflexive ((3,3)T R), antisymmetric

((3,0)T R(0,3)1 R31 0) ortranstive ((3,0)1 R,(0,5)1 R,(3,5)i R).

(g) Itis antisymmetric and transitive, though it is not reflexive ((2,2)T R) or symmetric
((13)7 R(3,)i R).

(h) It is symmetric, though it is not reflexive ((2,2) i R) , antisymmetric

((13)7 R(31)T R1t 3) ortranstive ((3,1)T R(15)T R(3,5)1 R).

3. (a) true

(b) true
(c) false Let A={a,b,c}. R={(a,b)} istransitiveand S={(b,c)} istransitive, but

RE S={(a,b), (b c)} isnct transtive.



(d) false Let A={a,b,c}. R={(b,c),(c,b)} issymmetricand S={(a,b),(b,a)} is
symmetric, but (a,c)T Ro S dthough (c,a)i ReS.

4. At the bottom of the program, add the statement

fori:=1tonw;:=1
5. R={(b,),(b.d),(c.b),(aa). (b.b),(c.c) (d.d)}

6. R={(b,c),(b,d), (c,b),(c,c),(c,d), (b,b)}



