Some Homewor k Review

P Provethat (AnB) c A
» Wewish to provethat if xe(AnB), then xeA.
» To do this, note that if x(AnB), then xeA and XxeB. In
particular, XxeA.
P Prove that Ac (AuB)
» Wewish to provethat if xeA, then xe(AUB).
» To do this, simply note that if xA, then xe(Auanything), in
particular, xe(AuB).
PProvethat An(B-A) = o
» Consider an element xin An(B—A). Then xeA and
xeB—A. Andif xeB — A, then xeB and x¢A.
» But no x can both bein A and not bein A, so no such x
exists, and AN(B—-A) = 2.

Member ship Tables

PWe can prove that An(B —A) = o with
membership tables aswell (though we did not do
thisin class)

Al B |B-A | An(B=A)

1|11 0 0
1|10 0 0
o1 1 0
0O 0 0

Since all entriesin the An(B —A) column are0, it
means that no el ements can be d ements of An(B-A),
which makesit empty.

Bijections
P A bijection isafunction which is 1-1 and onto

P Two sets are said to have the same cardinality if
thereis abijection between them
» Note: For finite sets this says nothing new. The
cardinality of afinite set is simply the number of
elementsit has. But for infinite sets, it does say
something new! £
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Bijection

P For finite sets, you cannot have abijection
between two sets unless the sets have the same
cardinaity (number of elements)

P For infinite sets, the story islessintuitive:
» Isthere a bijection between the integers and the even
integers: {...,-2,-1,0,1,2, ..} >{...,-4,-2,0,2,4, ..}
—f(xX) = 2x
> ..between {0, 1,2, 3,..} and{1,2, 3, ...}
-f(x) = x +1
> ..betweenQand N={0, 1, 2, 3, ...}.
—Q is the set of all rational numbers, that
is, numbers of the form a/b, where a and b
are integers, and b=0.




Bijection between Q and N
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Bijection between Q and N

PWediscard all fractionswith “0” in the
denominator

PWediscard all fractionsnot in lowest terms (to
get rid of repeated fractions which are equal to
each other)

PWediscard all fractionswith a negative
denominator (to get rid of all repeats of theform
3/5=-3/-5, or -2/7 = 2/-7)

PWhat's |eft is a bijection between the natural
numbers and the rationals, showing that they have
the same cardinality




