Question 1.

The diagram below represents relation R: 
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R is defined by: [answer box]  

answers: right one ->  R={{1,c},{5,a},{8,b}}

               wrong      -> R = {{c,1},{a,5},{b,8}}

               wrong      -> R = {1,5,8,a,b,c}

Variation :
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answers: right one -> R={{a,1},{a,2},{c,4}}

               wrong -> R={{1,a},{2,a},{4,c}}

               wrong -> R={a,b,c,1,2,3,4}

Question 2 :definitions
Let A be a set and let R be a binary relation on A. R is reflexive if  [answer box]

answers: Right answer -> [image: image3.png]Vr[(r € A) — ((z.x) € R)].




Variations:

1.

[image: image4.png]R is symmetric if
VYz¥yl((z.y) € R) — ((y,z) € R)].




2.

[image: image5.png]R is transitive if
vavy¥z(([(z.y) € R A l(y. 2) € R)) = ((x,2) € R)].




Question 3: 
a) If this relation R is reflexive?
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 answer: [answer box] : yes or no 

right answer : NO

variation:

[image: image7.png]


 answer : [answer box]: yes or no

right answer: YES

(YES answer will be always where all vertices have self loops)
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b) if the relation is symmetric:
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 answer [answer box}: yes or no

right answer: NO

variation:
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 answer [answer box]: yes or no

right answer: YES
(YES answer, there must be an edge in both directions [, if there is an edge from 1 to 2, there should be also from 2 to 1])
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c) If R is transitive?
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 answer [answer box}: yes or no

right answer: NO

variation:
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 answer : [answer box]: yes or no
right answer: YES
(YES answer when "triangular paths" must be closed.)

[image: image14.png]‘A relation is
transitive if

whenever there are
arrows from x to y .

and y toz

(If x =2, this means y
that if there are

arrows from x to y

and from y tox ... H

..there is also
an arrow from
xtoz

..there is also
aloop from
x back to x.)





Question 4.
If M below is a matrix representation of Relation R,

M= 1 1 0
      1 0 0
      0 1 0
R is defined by: [answer box]

right answer -> R={(1,1),(1,2),(2,1),(3,2)}

                      R={(1,3),(2,2),(2,3),(3,1),(3,3)}

                      R={2,1,1}

 Question 5
Let A={1,2,3}, B={1,2,3,4},
R1={(1,1),(2,2),(3,3)} and R2={(1,1),(1,2),(1,3),(1,4)}

then

R1 and R2 = {(1,1),(1,2),(1,3),(1,4),(2,2),(3,3)}

R1 or  R2 = {(1,1)}

R1 - R2 ={(2,2),(3,3)}

R2 - R1 = {(1,2),(1,3),(1,4)}

Variations: change the set A, B, R1 or R2.
Question 6
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Variation:
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[image: image17.png]EXAMPLE 1.7.2. Recall Example 1.2.9: Ry C N x N was defined by (m,n) € Ry
if and only if m|n.
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Question 7

Find inverse relation of R (R with dash)  and complement relation of R (R ^{-1}) , where R is defined by :
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Question 8

Full fill the tables using yes or no :

[image: image25.png]Relations on Z:

Reflexive
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Transitive





variations: (changing order of column)
