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Let C ={2,3,4,5}and D = {3, 4} and define a binary re-
lation § from C to D as tollows:

Forall (x,y ) e CUCx D, (x,vJeE§S & x=y.

a Is25471s48371s (4.4) € §71s (3,2) € 57
b. Write § as a set of ordered pairs.

Solution:
a. 254 :False
45 3 :True
(4,4) € S
(3,2)& S
b. 5={(3,3),(4,3),(4,4),(5,3),(5,4)}
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Define a binary relation R from R to R as follows:
Forall (v,y)eRxR, xRy & y=1x*
a, Is2,49)eRIs(4,2) ¢ RMIs(-3)RI?TIsY R (-3)?

Solution:

a. (2,4)€eR
(4,2)& R
(-3) R9 :True
9 R (-3) :False
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Let § be the set of all strings of a’s and £’s of length 4.

Define a relation R on § as follows: Solution:
For all s, f € S, a. True
s Rt < s has the same first two characters as ¢. b. False
P ?
S Looea Reaab? o no c. 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 divides b }
Write S as a set of ordered pairs.

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

> Let A={1,2,3} and B={0,1,2,4}, Define a binary relation S from A to B as follows:
S={(a,b):a=b}
Write S as a set of ordered pairs.

Solution:
5={(1,1), (2,2)}
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Consider the following relations on {1, 2, 3. 4}:  Determine the properties of these relations

R, =f{(1,1),(1,2),(2.1),(2,2),(3.4), (4, 1), (4, 4)},
B =41, 1); (1:2); (2 L)},
Rs = {(1, 1), (1,2).(1.4), (2.1).(2,2),(3,3), (4. 1), (4, 4)}.
Rs={(2,1),3.1),(3.2). 4, 1),4, 2). 4, 3)},
Rs = {(1,1),(1,2),(1,3),(1,4).(2,2),(2,3),(2.49).(3.3),3,4). (4, 9)},
reflexive |irreflexive |symmetric | antisymmetric |asymmetric |transitive
R1
R2 X
R3 X X
R4 X X X X
R5 X X X
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Consider these relations on the set of integers: Determine the properties of these relations

Ry = {(a.b) | a < b},

R> = {(a, b)) | a > b},

R = {(a,b)| a = b6ora=—2~56},

Rs = {(a, b) | a = b},

Rs ={(a,b)| a =6+ 1},

R — {(a,b) | a+ b < 3}.

reflexive | irreflexive | symmetric | antisymmetric | asymmetric | transitive
R1 X X X
R2 X X X X
R3 X X X
R4 X X X X
R5 X X X
R6 X

Note :

* R5is not transitive because 3(2,1)€ER3 and
(1,0) €R3 but (2,0)& R3

* R6 is not transitive because 3(2,0
€ R6:2+0<=3 and (0,3) € R6 :0+3<=3 but
(2,3)€ R6: 2+3>3
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Represent each of theserelationson {1, 2, 3} with a matrix
(with the elements of this set listed in increasing order).

a) {(1,1),(1,2).(1, 3)}

b) {(1,2),(2,1),(2,2), (3; 3)}

e) {1, .1); (1.2), (1, 3),(2:2),(2,3). (3, 3))
d) {(1, 3).(3. D}

Solution:
1117 0107
a) 1000 b) [110
1000 001
1117 001
c) 1011 d [ 000
10014 . 100.
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Represent each of these relations on {1, 2, 3. 4} with a
matrix (with the elements of this set listed in increasing
order).

a) {(1,2).(1,3).(1.4), (2, 3).(2,49). (3, 4)}

b) {(1, 1), (1,4),(2,2), (3, 3), (4, 1))

¢) {(1,.2).(1,3).(1,4),(2,1),(2,3),(2,4), (3, 1), (3,2),

3.4), (4, 1), (4.2), (4, 3))

d) {(2.4).(3.1),.(3.2), (3.4))

a)

Solution:

(0111
0011
0001
10000

(0111]
1011
1101

11110

b)

d)

(100 1]
0100
0010
11000

(000 0]
0001
1101

10000
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List the ordered pairs in the relations on (1.2 3}
corresponding to these matrices (where the rows and
columns correspond to the integers listed In Increasing

order).

[1:8 0 & O 1 O
a) O 1 0 b) (9] 1 O
W, 0 o O 1 O
B 1 Eill
<) 1 O 1
18 1 B
Solution:

a) 1(1,1),(,3),(2,2),(3,1),(3,3)}
b) 1(1,2),(2,2),(3,2)}
c) 1(1,1),(1,2),(1,3),(2,1),(2,3),(3,1),(3,2),(3,3)}
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Represent each of these relations on {1,2,3,4} with a matrix ,and determine its properties.

a) {(2.2).(2.
b) {(1, 1).(l,

3),(2,4),(3,2),(3.3). (3.9}
2), (2, 1).(2.2),(3.3). (4.4)}

c) {(2.4),(4,2))
d) {(1.2).(2.3).(3,4))
Solution:
0000 | 1100 0000 reflexive | irreflexive | symmetric | antisymmetric | asymmetric | transitive
a) 0111 b)1100 C)0001
0111 0010 0ooo| |2 X
10000 000 1. 0100. b) X X X
(0100 |
c) X X
d) 0010
0001 d) X X X
10000
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represent these relations with graph.

1) l(12 1,3),(1,4),(2,3),(2,4).(3,4)}
b) {(1,1),(1,4),(2,2),(3,3),(4,1)]

Solution:
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Properties of relation

1- write R as a set of ordered pairs. 2- represent the relation with matrix.

3- represent the relation with graph. 4- determine if R is equivalence relation

Solution:
Rz{(_31_3)1(_31_1)1(_11_3)1(_11_1)1(212)1(214)1(215)1(412)1(414)1(415)1(512)1(514)1(515)}

110007
11000
Mp=100111
00111
00111

R is equivalence relation because it is reflexive, symmetric and transitive.
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Properties of relation

1- write R as a set of ordered pairs. 2- represent the relation with matrix.
3-represent the relation with graph.  4-determine if R is equivalence relation

5-determine if R is partial ordering relation

Solution:

Rz{(11_1)1(111)1(412)}
00000
11000

Mp=1(00000
00000
L0010 0-

R is not reflexive , antisymmetric, transitive

R is not equivalence relation
Ris not partial ordering relation
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In 1-5.a number of binary relations are defined on the set
A =1{0,1, 2, 3}). For each relation:

a. Draw the directed graph.

b. Determine whether the relation 1s reflexaive.

c. Determine whether the relation is symmetric.

d. Determine whether the relation 1s transitive.
Give a counterexample in each case in which the relation does

not satisfy one of the properties.
1. R, = {(0,0), (0, 1), (G, 3), (1, 1), (1,0, (2, 3), (3, 3)}
2. R = {(0,0), (0, 1), (1, 1), (1, 2), (2, 2), (2, 3)])
3. Ry = {(2, 3), (3, 2)}
4. Ry = {(1,2),(2, 1), (1, 3), (3, 1)}
5. Rs = {(0,0), (0, 1), (0, 2), (1, 2)}
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Let A={0,1,2,3,4} and relation R is defined from A to A as follows
R = {(0,0),(0,4),(1, 1), (1, 3), (2, 2), (3, 1), (3, 3),
(4, 0), (4, 4)}
1- represent the relation with matrix.
2- represent the relation with graph.

3- determine if R is equivalence relation
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