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Cartesian Product
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Cartesian Coordinates
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Reflexive Relation Examples
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Wust be true for every member of the set in any Must be fal_se for EVETY mernber of the set in
- : any trrefelve relation
reflexve relation

Is true for this case (need not be true for Iz true for this case (need not be true for
all cases) all cases)
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Symmetric Relation Examples

X and ¥ are odd
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Iz true for this case (need not be true for
all cases)

€ Mlust be true if the check mark with
the same munber (2) 12 true for it to
he a symetric relation

Z» Iz true for this case and requires the
circle with the sarme number (2) to also
he true for it to be a symmetric relation
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Anti-Symmetric Relation Examples

X is even and ¥ is odd
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Iz true for thiz case (need not he true for
all cases)

@Must he false if the check marlk with
the same number {z) 15 true for it to
be an antisymmetnic relation
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Z- 15 true for thus case and requires the
circle with the same mumber (2) to
he false for it to be a symmetric relation
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Transitive Relation Examples
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Reflexive Relation

Vx (x,x)€ER
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Symmetric Relation

Vx,Vy [ (x, y)ER = (y,x)ER]

symmetric symmetric symmetric
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Not Symmetric Relation

: (
dx,3y [ (x, y)€R ] A —.[ (y,x)€R ]
dx,dy [ (x, y)€R ] A [ (y,x) &R ] counter example
not symmetric not symmetric not symmetric
] ]
*
*
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Anti-symmetric Relation

Vx,Vy |[((x,y)ER A (y,x)€ER) > «x=y

anti-symmetric anti-symmetric anti-symmetric
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not
anti-symmetric

anti-symmetric anti-symmetric
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Not Anti-symmetric Relation

Vx,Vy | (x,y)€ER A (y,x)€R| > [x=y |

EIx,EIy—I{[(x,y)ER/\ (y,x)ER}-) x=y |
Ax,3y-{- | (x,y)eR A (y,x)eR |V [x=y |
EIx,EIy{[(x,y)ER/\ (y,x)ER]/\ - x=y |}
dx,3y] [ (x, y)€ER A (y,x)ER ] A | x#y |l  counterexample

not anti-symmetric not anti-symmetric not anti-symmetric
* *
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Equivalent Anti-symmetric Relation
Vx,Vy|[(x,yJER A (y,x)€R]| > [x=y

Vx,Vy|[x#y|=> [(x,y)¢RV (y,x)R |

No symmetric relation is allowed

neither nor
symmetric anti-symmetric
u
N
_J
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Reflexive, Symmetric, Anti-symmetric

Vx (x,x)€R

Vx,Vy
Vx,Vy

;(X:}’)ER | > | (y,x)€R |

(x,y)JER A (y,x)€R | > | x=y |

Reflexive
Also, symmetric (no relation for (X, y) where xzy)
Also, anti-symmetric  (no relation for (x, y) where xzy)

not symmedtric == anti-symmetric
not anti-symmetric &= symmetric
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Matrix of a Relation
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Sufficient Part
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Necessary Part
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Necessary Part

v v a b
L O 1 0 110 A :;é (1)
aa, ==fom|! 10 = -0 =20 1
1 1 1 2 1
X y z
a
1 1 0
. A =
) } > T lo 1 1]
\/ \/
a b a g o
eEmE Y e
su+tv
ie(1,2 3] se€ (0,1} su+tv # 0 nonzero(i,j)" element of A, A,
€ 1X, Y, € {0, .
jeloy.a el @ (i,j)eReR,
uelo,1]
velo, 1]

Relations (4B) 19 Young Won Lim

5/10/17



Transitivity Test
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Binary Relations and Digraphs

A = (0,1,2,3,4,5,6]

R c AXA
R = {(a,b)|a=b (mod 3)]
O 1 2 3 4 5 6 Q
1 [ 0
ofr 0 O 1 0 0 1 . 2
110 1 O O 1 O O
210 0 1 0 O 1 O
R=3(1 0 0 1 0 0 1
410 1 0 O 1 0 O
5/!0 0 1 0 O 1 O -
61 0 0 1 0 0 1 © 5

http://www.math.fsu.edu/~pkirby/mad2104/SlideShow/s7_1.pdf
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Reflexive Relation

A = (0,1,2,3,4,5,6]

R c AXA
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R = {(a,b)|a=Db(mod 3)]
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Symmetric Relation

A = (0,1,2,3,4,5,6]
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R = {(a,b)|a=Db(mod 3)]
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Transitive Relation

A = [0,1,2,3,4,5,6] 0
R c AXA
R = {(a,b)|a=b (mod 3)]
0 1 2 3 4 5 6 : o
0[3 0 0 3 0 0 3
10 2 0 0 2 0 0
2|0 0 2 0 0 2 0 0 0
RR=3/3 0 0 3 0 0 3 ®
410 2 0 0 2 0 0
50 0 2 0 0 2 0
6|3 0 0 3 0 0 3
| |
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Equivalence Relation

A = (0,1,2,3,4,5,6]
R c AXA
R = {(a,b)|a=b (mod 3)]

Equivalence Relation

Reflexive Relation &
Symmetric Relation &
Transitive Relation

Relations (4B)
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Equivalence Class

A =2Z" ={0,1,234,56,)
R c AXA
R = {(a,b)|a=b (mod 3)]

(0,3,6,9, (0] [33]
(1,4, 7,10, - | 1] [331]
(2,5,8, 11, - | 2] (3332]

https://www.cse.iitb.ac.in/~nutan/courses/cs207-12/notes/lec7.pdf
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