211 1 Tedids

FAALAL Wik MMA 0BSec CAD BE TEUMED

< Y ,—qu > &lty Nz
B=z1%5 (uw ) 7e N N ¢ Z A# O

é [set 1) newton [ opsect Z.\

TN

St ExPileSING

Se  TRAdIGOSHP “,e,>.,2 = _F
Tetieeny RS e, =&, ¢, ec.
Offe %LMW\\S?
_ Nueeas Y
- sane Jofferest Ty - e SAVE NMEEL F EEHENS
- WAL CANE  Vense ~ Hae enty  tensection)
- Al SAME  ABS. VAL. - HAe - e seasectiond
- HAVE SAMEe S\eN - Me COM?L%L{(S

= o] oMM FALOL 1S 0Le
Q  hasd
@oAn,'- Deswe W A eAted 15 18 A WA fur  Idbcwdey AL oF
The ARVe AS S SHCFC  ExAUPES.

Ted Ve TS DERNTN 7o Bebd LoNING _AL
ledddise A0 oce | IN Ger AL



eX. ls A=$v,2,3 913
Nde Dows AW F THe <" - nendaed  lemets
BAWeEd CLEMents 1 A,

"

Y °'\_/.3

"

Se Te et 2" oy A e exeo AS A A

R, bt 0D, 0,0, 09 o), by 5,0 Y

eX. Weal sl o AxA enconts e QecAdied =" w @ A

=\ 2=2,3=3, 4=y L
. . , 44 ‘9
R_ =) 00N, ) [5,9), (4u) &
Cd
a=b & (able R_ 4

Definition 11.1 A relation on a set A is a subset R < A x A. We often

abbreviate the statement (x,y) € R as xRy. The statementi(x,y) ¢ R is
abbreviated as xR y.
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In the following exercises, subsets R of R2 =R xR or Z2 = Z x Z are indicated by gray
shading. In each case, R is a familiar relation on R or Z. State it.
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Definition 11.2 Suppose R is a relation on a set A.

1. Relation R is reflexive if xRx for every x € A.
That is, R is reflexive if Vxe€ A, xRx.

2. Relation R is symmetric if xRy implies yRx for all x,y € A.
That is, R is symmetricif Vx,y€ A, xRy = yRx.

3. Relation R is transitive if whenever xRy and yRz, then also xRz.
That is, R is transitive if Vx,y,z€A,((xRy) A(yRz)) = xRz.
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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 € Z,
ala.

Va € Z, ala.

So let a € Z. Since a = a -1 and 1 € Z, this shows that a|a by defintition.
Second, to show that the relation | on Z is transitive, we must show that

Va,b,c € Z, if a|b and b|c, then alc.

Suppose a, b, ¢ € Z, a|b, and b|c. Then, by definition, there exist m,n € Z such that
b = ma and ¢ = nb. It follows that ¢ = n(ma) = (nm)a. Since mn € 7Z, this shows
that alc.

Finally, to show that | is not symmetric on Z we must show

~ (Va,b € Z, if a|b then b|a).
That is, we must show
Jda, b € Z, such that alb and b1 a.

It is enough to provide an example. Let a = 3 and b = 6. Since 6 = 2-3, and 2 € Z,
we see that 3|6. Now assume for sake of contradiction that 6|3. Then 3 = 6n for
some n € 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 1 3, we see that the relation
| on Z is not symmetric. O
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