
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 9116
-D

More on proofs.

Part T : A = B .I

Let A andB be sets . To say
A = B is to

Say
A <B and BS A

which is to say
XA => XB and x B =Y XA
which is to say

X +AkY XB .

So an A=B proof is a kind of PEYQ proof .
Template :

Theorem .

A = B .
Proof
1) Let X A . [Do stuff toget to : ) Therefore,
X B

. So A <B.

2) Next, let XcB . [Do stuff toget to : ]
Therefore

,
XA . So BSA ·

So B =A
.

#

Example :

Theorem.
for any sets X, Y, and E,

Xn(Yuz) = (XnY)v(XmE)
·
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Proof.

Let X
,
Y
,
and I be sets.

1) Assume Xe Xn/Yuzl. Them, by definition
of intersection, XeX and XCYz .

So by
definition of union, XeY or XZ.
We consider two cases :

(a) XeX and XCY. Then
, by definition of

Intersection
,
XC X0Y. But then, by

definition of union, X(XnY)u(Xnz) ·

(b) XeX and XZ . Then, by definition of
intersection

,
XXnZ

.
But then

, by definition
of union

,
x(XnY)u(Xnz).

In either case, Xe (XnY)v(Xnz) . So
Xn(Y+z) = (XnY)v(X nz) .

2) Assume xE(XnY)v(Xnz) . Then , by
definition of union

,
XCXoY or XeXnZ -

We consider two cases.
(a) XeXnY

.
Then XeX and XEY by

defin of intersection . But X + Y =Y
X Yuz

, by defin of union . So XeX
and Xe YuZ, sox(Xn(Yuz), by
defin of intersection.

(b) XeXnE . By the same argument as in
(a)
,
but with Y and E switched

, we see

Isince ZaY = Yoz) that XeXn(YnZ)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
In either case

,
we have xXn(YZ) ·

So (XoY)u(Xoz) = XolYoZ) .

Therefore
,
(XoY/u/XaZ = Xo(Yuz) . #

Part I Disproof ; counterexamples .

To
say a statement

P is true is to say it's
true no matter what . So to disprove P, it's

enough togive a counterexample

Examples :

1) Are all prime numbers odd
?

No : 2 is
prime

but not odd .

2) Is the following true ?
Proposition.

For all sets A , B, and C,
A - (BnC) = (A - B)n(A -C) .

Solution :

This is false Counterexample :

A = 1, B = 1 + 32 ; = 2+ 32 .

Then BoC = 0 . (See p .4
of S-POP

, or
Fact

1
.
5
, p .

30 of F-BOP
, on

the division algorithm.

So A-(BoC) = A = 1.



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

①
But
A - B = 32v2+31 and
A -c = 32v9+31, so

(A - B)n(A -c) = 31 + A - (BnC) a


