
 
CH 11 ROMANS

11.1 RELATIONS

FAMILIAR WAYS MATH OBJECTS CAN BE RELATED

3 4 74 32 8 24 7124

8 13 mods ZEIN IN EX A

asset 1 meantime 0135062

SYMBOLEXPRESSING

SOME RELATIONSHIP

BETWEEN OBJECTS
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OTHER RELATIONS

NUMBERS Sees
SAME DIFFERENT PARITY HAVE SAMENUMBEROFELEMENTS
MULTIPLICATIVE INVERSE HAVE EMPTY INTERSECTION

HAVESAME ABS VAL HAVENONEMPTY INERSECTIN
HAVESAME SIGN ARE COMPLEMENTS

ONLY COMMON FACTOR IS ONE

D MANY

GOAL DEFING WHAT A RELATION IS IN A WAY THAT INCLUDES ALL OF
THE ABOVE AS 5051 SPECIFIC EXAMPLES

THEN USE THIS DEFINITION TO BEGIN STUDYING ALL
REUNIONS At once IN GENERAL



ex Let A 1,2 3 48
Write Dow ALLOF THE L RELATION STATEMENTS

BETWEEN ELEMENTS IN A
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ArrowFrom a
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4 IX
So THE RELATION L ON A CAN BE ENCODED AS A SEI

R 1,2 11,31 11,4 12,31 12,4 13,4 S E AIA

WHERE acbH1akterO
EX WHAT SUBSETOF AKA ENCODESTHE RECHIN I ON SG A
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D I 11,1 12,2 13,3 14,4 s E A x A

ya b s la ble R

ex Let A 81,2 3,4 5 68

R 12,61 13,5 4,4 15,3 6,2 8

CAN YOU DESCRIBE THE RALATION IN WORDS ADDTO 8
USING SCI BUILDERNohow
The a b e AXA at b 8 8
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EX USE SCI BUILDER NOTHIN TO DESCRIBE THE RELATION L ON K

R 8 la b e 2 74 b a e IN 8

EX USE SCI BUILDER NOTHIN TO DESCRIBE THE RELATION I ON IR

R la b e IRXM lb al b a

or VDI ER

ex If A 5 HOW MANY DIFFERENT REGIONS ARE THERE
ON THE SET A

HOW MANY DIFFERENT SUBSETSOF AXAARETHERE

lax Al IA IA 5 5 25

PLAXA 2
AAI 225

ex RECALL ON A 81,213,48

a cb es la b e R 1,2 1,31 11,4 12,31 12,4 13,4 s

a b s la b ER 1,1 2,21 13,3 14,418

With Renton Does R U R DEFINE E

NOTE RELATIONSARE SEIS AND SO WE CAN APPLY SET
OPERATORS N O To Relations



11.2 PROPERTIESOF REGIONS

RELATIONS PRODUCE STATEMENTS 8 11 TRUE

81 73 FALSE

OPENSENTENCES X CY
TRUTHVALVE DEPENDSON XY

So We MM COMBINE RELATIONAL EXPRESSIONS WITH

LOGICAL OPERONS A V I N etc
QUANTIFIERS H F

REFLEXIVE I
SYMMETRIC JI Transitive

a
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JOHN ADAMSKI

Theorem 1. The relation | (divides) on the set Z is reflexive and transitive but not
symmetric.

Proof. We have three statements to prove, and we will do so one at a time.

First, to prove that the relation | on Z is reflexive, we must show that for all a 2 Z,
a|a.

8a 2 Z, a|a.
So let a 2 Z. Since a = a · 1 and 1 2 Z, this shows that a|a by defintition.

Second, to show that the relation | on Z is transitive, we must show that

8a, b, c 2 Z, if a|b and b|c, then a|c.
Suppose a, b, c 2 Z, a|b, and b|c. Then, by definition, there exist m,n 2 Z such that

b = ma and c = nb. It follows that c = n(ma) = (nm)a. Since mn 2 Z, this shows
that a|c.
Finally, to show that | is not symmetric on Z we must show

⇠ (8a, b 2 Z, if a|b then b|a).
That is, we must show

9a, b 2 Z, such that a|b and b - a.
It is enough to provide an example. Let a = 3 and b = 6. Since 6 = 2 · 3, and 2 2 Z,
we see that 3|6. Now assume for sake of contradiction that 6|3. Then 3 = 6n for

some n 2 Z. However, this implies that 3/6 = n is an integer. Since 3/6 = 1/2 is

not an integer, this is a contradiction. Thus, our assumption that 3|6 must be false.

Therefore, since 3 and 6 are integers such that 3|6 and 6 - 3, we see that the relation
| on Z is not symmetric. ⇤
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