BM20A8800 Discrete Models and Methods 3op

Exercise 5 / Week 7

1. Define the relation matrices for following digraphs. (Loops in c) look weird, don’t get confused.)

a) b) c)
- == e “a 2 P
a P, b - b
i WSO 1 2
/ \
-
\ /
PNE
£ T, L 2N
9 \\ G / %
g _— S . )
C d P /"/ \‘x Y
Ve — )
= S J

2. Let R; and R; be relations in set {1,2,3,4}. The ordered pairs for these relations are following:
Ry ={(1,1),(1,2),(3,4), (4,2)} R, ={(1,1),(2,1),(3,1), (4,4),(2,2)}

a) Define: i: R{yUR, ii: Ry N R, iii: R; o R, iv:i Ry o Ry
Present the results as relation matrices.

b) Draw digraphs of relations R; U R, and R, ° R,,.

3. a) Let’s define relation R in set {1,2,3,4} in following fashion: (x,y) € R if x? > y. Define the ordered
pairs of this relation and present them in the form of a digraph.

b) Same question as in a), but now R is in set {1,3,5,7,9} and its definition is (x,y) € R if 4x + y? > 60.

4. Let’s examine relation R = {(0,1), (1,1), (1,2), (2,0), (2,2), (3,0)} which is defined in set
X = {0,1,2,3}. Draw the digraph for this original relation and then define its

a) reflexive closure b) symmetric closure  c) transitive closure

Present your solutions in the form of a digraph for each section.



5. a) Let’s examine a set X = {1,2,3,4,5} in which we have defined the relation
R ={(1,1),(2,3),(3,3), (3,4)}. Is this an equivalence relation? If is isn’t, make it into a one by
formulating a such closure for it. Use either a digraph or matrices in order to do this.

b) What are the equivalence classes of the equivalence relation (original, or the formulated closure) in
section a)?

6.a) Inset X = {3,4,5} let we define a relation R = {(5,5), (5,3), (3,3), (3,4), (4,4), (5,4)}. Is this
relation a partial order, total order or neither? Examine using either a digraph or relation matrices.

b) Inset X = {1,2,3,4,5,6,7,8} let us define a relation x R y if y is divisible by x.
i) Define the ordered pairs of this relation and draw a digraph.

ii) Draw a Hasse diagram.

iii) Is this relation a partial order, total order or neither?
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Answers/hints for selected problems:

1. Checking hint: the number of 1s in relation matrix must match the number of arrows in the digraph.

4. c) there are 12 elements in t(R).

5. b) there are 3 of them.



