Discrete Structures

TUTORIALS: RELATIONS

1. Change the matrices on set A below into set and diagraph. Then read the in-degree and

out-degree.

1101
0110

a) A={1,2,3,4}and Mg =

) { } "= 10 0 1 1
1000
1 1.0 0 O]
00110

b) A={a b,c,detandMg=|0 0 0 1 1
01100
1 0 0 0 0

2. From the diagraphs below, answer all the guestions.
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a) Change diagraph (a) into set.
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b) Change diagraph (b) into matrix.
c) Draw the digraph of R? for (a).
d) Find Mg? for (b).

3. Consider relations on set A = {1, 2, 3, 4}. Determine either the relation is reflexive,

irreflexive, symmetric, asymmetric, antisymmetric and/or transitive?

Ri1={(1,1),(12),(21),(22),@4),41), 44}
RZ = {(1! 1)1 (1’ 2)1 (2’ 1)}
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Rs={(1,1), (1 2),(14),(21).(22),33),(41), (44}

Ri={(2,1), 3 1), 3 2), (4 1), (4 2), (4 3)}

Rs={(1,1), (1 2),(13),(1,4).(2,2),(23), (2 4)., 3 3), (3, 4), (4 4)}
Re = {(3, 4)}

4. From the diagraphs below, determine either the relation is reflexive, irreflexive, symmetric,

asymmetric, antisymmetric and/or transitive?

5. From the matrices below, determine either the relation is reflexive, irreflexive, symmetric,

asymmetric, antisymmetric and/or transitive?.

0101 1100
011 1100
a) b)
0100 0010
1100 0001

6. Given A = {a, b, c}. Determine either R is an equivalence relation or not.

100 10 1
aMg= |0 1 1 b)Mg= |0 1 0
011 00 1

7. In diagraphs below, determine either R is an equivalence relation or not.

a)%v/ b)M
\V AN
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8. In relations on sets A = B = {1, 2, 3} below, find:

ARNS bYRUS c) S*?
d)R? e) R f) S
g)SoR h)RoS i)RoR

i) R={(11),(12),(223), 3@ 1} S={(12),(21),61),@62,G 3}
i) R={(1,1),(21),3 2),@ 3} S=4{(11), (1 2),(21), (2 2)}

i) A=B={1,2 3 4}
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V) A=B={ab,c,d e}
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9. Let A={1, 2, 3, 4}. R is given by matrices R and S below. Find the transitive closure by

using Warshall Algorithm.

1011 1100
1100 100 1
a Mg = b Mg =
) ""lo 01 0 ) ""1o 0 0 0
1001 0110
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