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Recall that R denotes the set of all real numbers, Z the set of all integers, and Z* the set
of all positive integers. Describe each of the following sets.

a. {reR|-2<x <5}
b. xeZ|-2<x<5]

c. (xeZ*|-2<x <5

Solution:

a. J-2,5]

b. {—1,0,1,2,3,4}
c. {1,2,3,4}
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4. Indicate the elements in each set defined 1n (a)-(f). Solution:
a. S={neZ|n=(=DF for some imteger k}. a. S={1,-1}
b. T={meZ|m=1+(-1), forsomeintegeri}. |b. T={2,0}
c. U={reZ|2<r <=2} c. U={}=0
d. V={scZ|s>2ors < 3] d. V=[3,0[U]-,2]=Z
e. W={teZ|-1 <t < -3} e. W={=¢
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Which of the following sets are equal” ,
Solution:

A=labcd  B={deac A=C

B=D

C={d.bac) D=la,adece

Let A={c,d, f, g}, B={f,j},and C = {d, g}. Answer
each of the following questions. Give reasons for your an-

SWCIS. Solution:
a [sBC A? b IsC C A? a.False,3j € Bbut j €A

b. True, every element in C exist in A
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List the members of these sets.

a) (x| x is a real number such that x* = 1)

b) {x | x is a positive integer less than
¢) {x | x is the square of an integer and
d) {x | x is an integer such that x* =

2}

Py

deol
0)liol
Solution:
a. {-1,1}

b. {1,2,3,4,56,7,8,9,10,11}

x <100} fc. {0,1,4,9,16,25,36,49,64,81}

d 0
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Solution:
- — (1 a. False.
a, Is the number 0 in f/’ b Ish=10 | o
c. Isth e {#}? d Isthel? c. True
d. False
Let A = {C' ds f«p 3]. B = {f1 .”1 and C = ld' g] Solution:
c. True
c. sCCC? d. IsC aproper subset of A7 d. True
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Let A={1,3,5,79},B=1{3,69},and C ={2,4,6,8].
Find each of the following:

a. AUB b.ANB ¢ AUC d ANC

e A-B f B-A ¢ BUC h BNC

Solution:

a. {1,3,5,7,9,6}

b. {3,9}
c.{1,2,3,4,5,6,7,8,9}
d. @

e.{1,5,7}

f. {6}

g. {3,6,9,2,4,8}

h. {6}
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Let A = (x, y, 2, w) and B = {a, b}. List the elements of | >°'""°"

Eﬂ{:h ﬂf [hﬂ fﬂllﬂWlng S‘E[S. d. {(X,a), (le)l (yla)l (ylb)l (Zla)l (Zlb)l (Wla)l (Wlb)}

a. AxB b BxA b. {(a,x), (a,y), (a,2), (a,w), (b,x), (b)), (b,z), (b,w)}
c. AxA d BxB . xx), (xy), (x2), (x,w), (v,x), (v,y), (v,2), (y,w),(z,x),

(z,y), (z,2), (z,w), (W)x), (W), (W,z), (w,w) }
d. {(a,a), (a,b), (b,a), (b,b)}

https: /] manara.edu.sy/


https://manara.edu.sy/

Sets [Z

Let A=a,b.c], B={x,y},andC = {0, I}. Find
a) AxBxC b) ( xBxA
Solution:

d. AXBXC:{(a)X;O)I (alxll)l (alylo)l (alyll)l (bIXIO)I (blxll)l (b;ylo); (blyll)l (CIXIOI)I (Clxll)l (Clylo)l
(c,y,1)}

b. CXBXA={(0,x,a), (0,x,b), (0,x,c), (0,y,a), (0,y,b), (0,y,c), (1,x,a), (1,x,b), (1,x,c), (1,y,a), (1,y,b),
(llylc)l}
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Solution:
Let C =1{2,3,4,5} and D = {3, 4} and define a binary re- | - 254 :False
lation S from C to D as follows; 4S5 3 :True
Forall (x,y)eCx D, (x,v)eS & x:=y. (4,4)€S
a Is2 5 471s4 §371s (4,4) € $71s (3,2) € S 3,2)€ 5
b. Wﬁlﬁ S as a set 'Df ﬂrdﬂrﬂd Pﬂirﬂ. d. 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)}
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Consider the following relations on {1, 2, 3, Five

R, =f{(1,1),(1,2),(2.1),(2,2),(3.4), (4, 1), (4, 4)},
R> = {(1,1), (1. 2), (2, 1)},
Rs = {(1,1), (1, 2).(1,4), (2. 1).(2,2), (3,3), (4, 1), (4, 4)}.
R:i=1{(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. 4). (3, 3), (3.4),(4, 4)}.
reflexive |irreflexive |symmetric |antisymmetriqasymmetric |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 iIntegers:

Ry = {(a.d) | a < 5},
- == (., ) | & == D},
Ko = 4. H) )| &= Hora =03},
R — (., )| a = 5},
o= ddey )| &= % 13,

e — {(a. ) | a4+ < 3}.
Determine the properties of these relations
reflexive | irreflexive | symmetric | antisymmetrid asymmetric | transitive Note :
R1 X X X e R5 not transitive because 3(2,1)€R3 and
> » » v » (1,0) €R3 but (2,0)¢ R3
R3 X X X
* R6 not transitive because 3(2,0)
R4 X X X X € R6:2+0<=3 and (0,3) € R6 :0+3<=3 but
R5 X X x (2,3)& R6: 2+3>=3
R6 X
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Represent relations using matrices &t_aii

Represent each oftheserelationson {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) {01 1) 1:2): (1: 3), (2:2)::(2.3): (3: 3))
d) {(1, 3). (3. 1)}

Solution:
1117 0107
a) 1000 b) [110
1000. 001
1117 001
c) 1011 d [ 000
10014 . 100.
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Representing relations using matrices &)Ll
Represent each of these relations on (1.2, 3. 4} with a
matrix (with the elements of this set listed in increasing
order).

®) {(1.2).(1,3).(Cl, %), (2, 3), (2,4), 3, 9)}

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

) {(1,2),(1,3),(1,4),(2.1),(2.3),(2,.49). 3, 1), (3.2),
3,.49),.(4,1),(4,2). (4, 3))

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

Solution:
01117 100 1]
0011 0100

Y 0001 %) 10010
0000 1000.
0111) 0000
1011 0001

9 1101 D 11101
1110 0000.
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Representing relations using matrices &yLioJl

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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Combining relations using matrices &u_alii

Suppose that the relations R1 and R2 on a set A={1,2,3},
R1={(1,1),(1,3), (2,1),(3,2)}
R2={(1,1),(1,3),(2,2),(2,3),(3,1)}

Find R1U R2, R1Nn R2

Solution:
101 101
MR1= [1 0 O] ’ MR1= [0 1 1]
010 100
101
MR1UR2 = MRl v MR2= [1 1 1] = R1U RZ ={(111)1(113)1(211)1(212)1(213)1(311)/(3/2)}
110
101
Mg, g, = Mg, A Mg, _ [o 0 0] = R1N R2 ={(1,1),(1,3)}
000
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Combining relations using matrices &u_alii

Exercise: Suppose that the relations R1 and R2 on a set A={1,2,3},
R1={(1,1),(1,3), (2,1),(2,2)}
R2={(1,2),(2,3),(3,1),(3,3)}

Find SoR
Solution:
101 010
Mg=[110| , Mg,=|001
000. 1101
111
MSoR = MR@ MS: O 1 1 = S ° R={(1,1),(1,2),(1,3),(2,2),(2,3)}
000
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Combining relations using matrices &u_alii

Let R; and R> be relations on a set A represented by the

[0 i o:l l:“ 1 ()‘J
N, — 1 1 1 and Mg, — | O I A
1 O O 1 1 |
Find the matrices that represent
a) Ry U R>. b)) R; M R>. C) )R> o IR;.
d) R; ©o R,.
Solution:
01 0] 010
MR1UR2=MR1VMR2= 111 MRlﬂRzzMRlAMR2= 011
1111, 1100
011] 111]
MR2°R1=MR1® MR2= 111 MR10R1=MR1® MR1= 111
010 010
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Represent each of these relations on {1,2,3,4} with a matrix ,and determine its properties.

a) {(2.2).(2.3).(2.4).(3.2),(3.3). 3.9}
b) {(1, 1).(1,2). (2, 1).(2.2),(3.3).(4.49))
) {(2.4).(4.2))

d) {(1.2).(2.3). 3., 9)

Solution:
(0000 1100 0000 reflexive | irreflexive |symmetric | antisymmetriq asymmetric | transitive
0111 1100 0001
2V 1o111]| Poo1o| “{oooo a) X
10000 | 0001 0100 b) x X »
(0100 ] c) x x
d) 0010
0001 d) X X X
10000
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Representing relations with graph

represent these relations with graph.

a) {(1,2),(1,3),(1,4),(2,3),(2,4)., 4}
b) {(1. 1), |.4.(* 2),(3,3),(4, 1))

Solution:
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Let A={-3,-1,2,4,5} and relation R defined from A to A as follows R={ (a,b): ab > 0}
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:
R:{(-3'-3)'(-3’-1)'(-1’-3)'(-1’-1),(2’2),(2’4),(2’5),(4’2),(4'4)’(4’5)’(5,2)’(5,4)’(5'5)}

11000
11000
Mp=100111
00111
L 00111-

R is equivalence relation because it is reflexive, symmetric,transitive .
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Let A={-1,1,2,3,4} and relation R defined from A to A as follows R={(x,y): x = yz}
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:
R={(1I_1)I(1I1)I(4I2)}

00000
11000

Mp=100000

00000

L00100-
R is not reflexive , antisymmetric, transitive

R is not equivalence relation

Ris not partial ordering relation
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