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Verify this logical equivalence:

(P—r)A(q—r)=(pVq)—r

(P—r)A(qQq—r)

(-pV r)A(=qVr) conditional

(7P A =q)Vr distributive
- (pvVq)vVr De Morgan
(pvq) —r conditional
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* Let D={1,2,3,4,5,6}, p(x,y)=(x < y)
Write the truth value of the following statements:
1-dye D p(6,y)

True,dy=6 € D : p(6,6)=(6 < 6)

2-dx € D Vy € D p(x,y)

True, Ix=1€ D, Vy € D: p(1,y) is true
3-VxeDVyeD p(x,y)

False , 3x=5€ D, dy=1 € D:p(5,1)=(5 = 1).
4-Vx € DAy € Dp(x,y)

True,Vx € D,3y = x € D : p(x,y) is true.
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Let A ={1,2,3,4}, Define a binary relation S from A to A as follows:
S={(a,b):a*b<6}
1- Write S as a set of ordered pairs.
2- determine its properties.

Solution:
5={(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), (2,3), (3,1),(3,2),(4,1)}

reflexive |irreflexive |symmetric | antisymmetric |asymmetric |transitive

S X

Note:

S is not reflexive because 4 3 €A but (3,3)& S.

S is symmetric because V(a,b) € S — (b,a) € S.

S is not transitive because 3(2,1) e SA 3 (1,4) €S but(2,4)& S.
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