
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 919-1
Ac B proofs .
Recall : to say that ASB is to

say
that

,
if

X A
,
then XEB .

That is : ASB is equivalent
to

Xt A =y XB .

That is, an "ASB" statement is a kind of
"P =XQ" statement .

A ? B proof template :

Theorem . As Ba
Proof.
Assume X*A.
[Then do what works to show that]
Therefore

,
X & Ba

So AS B . I

Examples ,

Theorem 1
C

3 + 1215 3+61.
Proofo
Let Xt 3 + 121 . hen x = 3 + 12k for

some ke 1 . But 12= 6 . 2, so

x = 3 + (6 .2)k
= 3 + 6 . (2k)
= 3 + Gm,

where m= 2ke1 · So x + 3 +61 ·
So 3 + 121 = 3 + 61 . T
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Theorem 2
.

For
any
sets A

,
B
,
and C,

AnB = (AuCInB .

Proof.

Let Xt AoB . Then XCA and XEB . But
since XtA , certainly XA or XEC , so
X AuC

, by definition of union .
So X-AuC and XEB . But then, by definition
of intersection

,
Xt (ArCImB

.

So AnBS(AuC)nB . I

Theorem 3

For any sets
X
,
Y
,
andZ,

if 1SZ and
Y?Z

,
then XvY Z .

Proof ,
Let X ,

Y
,
andE be sets ; assume X *Z

and Y3Z ·

Now assume XXY · Then xeX or X* Y.
We consider these cases separately :

9. If xEX then
, since X : Z ,we have

xZ .

2. If xeY then
, since

Y : Zwe have
xeZ -

So in all cases
,
xeZ . So XuYZ . El



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
On Friday, we showed that, for any sets
A and B,

A - BS (AuB)- (An Bl
.

Switching the roles of A and B, we can
conclude that

B-AS (AvB)-(AnB) .

From Theorem 3
,
it then follows that

Theorem 4
.

For any sets A and B ,

(A - B) u (B -A) S(AvB)-(AnB) .

COOL FACT : the "S" in Theorem I may
be reversed :

Theorems . For any sets A and BS
ArB) - (An B) S (A - B) v(B- A) .

Proof : later
.

Now
,
two sets X

,
Y are said to be equal

if X=Y and Y&X . So, by Theorems 4 and
5 together, we can conclude :

Theorem 6 .
For any sets A

and B,

(A - B) v(B -A) = (AuB) = (An B) .


