Day 26

Sec 11.0, 111
- relations - transitive
- reflexive - antisymmetric
- symmetric - irreflexive

Definitions & Theorems
e Avrelation on a set A is asubset R € A x A. We often abbreviate the statement (x,y) € R as
xRy . The statement (x,y) & R is abbreviated ~ xRy or xRy,
e Suppose R is a relation on a set A.
1. Relation R is reflexive if xRx for every x € A: Vx € A, xRx

3. Relation R is transitive if whenever xRy and yRz, then also xRz:
Vx,y.z € A, ((xRy A yRz) => xRz7)

4. Relation R is antisymmetric if for x,y € A, xRy and yRx implies x =y:
Vx,y EA, xRy A yRx) =>x =y

5. Relation R is irreflexive if ~ xRx forall x € A: Vx €A, ~xRx

2. Relation R is symmetric if xRy implies yRx forall x,y € A: Vx,y € A, xRy => yRx

Example
Consider the set A = {1,2,3,4,5}, and the relation ‘<’ (less than). Make a complete list of correct
comparisons of members of A according to ‘<’. (for example: 1 <2, 2<5,3 <4, etc,).

Example
Let A={1,2,3,4}, and consider the set
R={(1,1),(2,1),(2,2),(3,3).(3,2),(3,1),(4,4).(4,3).(4,2), (4, 1)} SA X A.
1. True or false: a. IR1b.2RI1 c. 1R2 d.4R4 e.2R4
2. What does R mean? (What familiar relation does R represent?)

Example
Let A={1,2,3,4}, and consider the set

S ={(1,1),(1,3),(3.1).(3,3).(2,2).(2,4),(4,2),(4,4)} SAx A,
What does S mean?

Example
Here is a picture of a relation U on a set B.
0 1 2
.
3 4 5
Find the sets B and U.
Example

Consider the set R = {(x,x) : x € R}. What does R represent?

Example
Consider the set A = Z, the integers. For each of the following relations, determine if it is reflexive,
symmetric, transitive, antisymmetric or irreflexive
a. < b. < c. = d. #

Example
Let A={b,c,d,e} and R = {(b,b), (b.c), (c,b), (c,c), (d.d), (b,d), (d.b), (c,d), (d,c)}
Determine whether R is reflexive, symmetric, transitive, antisymmetric or irreflexive.
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