CSE 213 Fall 2007
Homework 3

HW3 is due in class on Monda§ct 29, at the beginning.
Quiz-2: Friday, Nov 9, last 20 minutes. See announcement page for topics.
Exam-2: Monday N« 19, whole class hour.

(1) Consider the set A = {1, 2, 3, 4, 5, 6} and relatiosaRd B on A. List relations as sets of
ordered pairs, find their domain and range (similar to function) amd ttedr graphs. Domain of a
relation on A is a subset of A defined by Domain(R) = { x | (¢}

Range(R) isaset{y| (x, YJR}.

() Ry ={(x, y) | (yisamultiple of x) and &y) } (i) Rz={(x,y) [x+y=6}

(2) For the follaving relations on X, determine if each relation is rafle symmetric, antisymmet-
ric, and/or transitie. A relation could hae nore than one such property mentionedvabin that
case state all properties. Explain your answers.

LetP={1,2,3,4,56,7, ..ccoo...... } (set of all pasitintegers).

R; ={(x,y) | X2y, where x, y[1P},

RZ = {(1! 2)’ (1! 3)! (1! 4)’ (2! 3)1 (2! 4)’ (3’ 4)}’

R ={(1,1),(1,2),(21)(22),(3,3), (3 4), (43), (4 4}

R, ={(Xx, y) | the positie dfference |x - y| is\enly divisible by 4}.

(3) Let X ={1, 2, 3}. List a relation R on X (with at least 4 pairs) which is symmetric and tvansiti
but not reflexve. Explain your answer.

(4)LetX={1,2,3,4} Let R={(1,2),(,3),4, 2} and R={(2,3), (2, 4)}.
(i) List all elements/pairs of 0 R,) n (R, 0 R;). Shaw all steps.

(ii) List all pairs for (R O R,)>.

(iif) Obtain transitve dosure of (R O R,).

(5) If each of the follwing statements is true, explain yif false, gie a ©unter example. Assume
that R and S are some relations on a nonempty set A.

() If R is transitve and S is transitie then RO S is ransitve.
(ii) If R is transitve and S is transitie then Rn S is ransitve.
(iii) If R is symmetric then R(corverse of R) is symmetric.
(iv) If R and S both are antisymmetric then so id B.

Letr, s, and t denote the closure operators as discussed in class.

(v) The relation r(s(t(R))) is alays an equialence relation for anR.
(vi) The relation t(s(r(R))) is alays an equialence relation for anR.

(6) For X ={1, 2, 3, 4, 5}, determine if each of the faliag relations is an equalence relation. If
yes, explain your answer and/igiequivalence classes. If no, explain wh
HR={1,1),(1,2),(13),(21),(22),(23)(3,1),(32),(3,3),(44), (5 5) }

(i) R2={(1,1), (1, 2), (1, 3), (1, 4), (2, 1), (2, 2), (3, 1), (3, 3), (4, 1), (4, 4), (5, 5)}






