Ordered pairsand n-tuples

PTheordered pair (a, b) isacollection that has a
asitsfirst eement and b as its second element
» Note how thisis different from a set; in setsthe
elements are not ordered
» The set {1, 2} isthe same as the set {2, 1}, but the
ordered pairs (1, 2) # (2, 1)
PThe ordered triple (a, b, c) isacollection with a
asitsfirst element, b asits second element and ¢
asitsthird element.

PThe ordered n-tuple (a,, ..., &,) is the collection
which has g, asitsith element, for L <i < n

Cartesian Products

P The Cartesian product gives us away to
“multiply” sets together

PIf A, B, ..., Q are sets, then the Cartesian product
AxBx--xQistheset{(a, b, ..., ) | a€A, ..., q €Q}

P Note that the Cartesian product of k setsis a set of
ordered k-tuples

PWhat is{x, y} x{p, a}
> {(x, p), (x, ), (v, ), (v, D)}

PWhat is{1, 2, 3} x{a, b} x{5, 6} ?
»{(L,a5),(1a6),(1,b,5),(1b,6),(2 a

1(2,2,6)
(2,b,5), (2, b,6),(3,25), (3 a6), (3 b 5), (3 b,6)}

A Familiar Cartesian Product

PY ou’ ve probably heard the term “ Cartesian
coordinates’

P It usualy refersto the (x, y)-coordinate system we
use when graphing in the plane

Por (x, y, 2)-coordinates when graphing in space

PIf welet R denoteall real numbers (the number
ling), then the plane isRxR = R?

Pand spaceis RxRxR = R®

Union of Sets

PThe union of A and B isthe set that contains all
dementsfoundin either A or B
PAUB={x|xe AV xe B}
PEg: A={1,23},B={3,4},C={14,7}.
» What is AuB?
» What is AUC?
» What is AuBUC?
PWhat is AxBuC
» It depends on where you put the parentheses!
» (AxB)uC ={(1, 3), (2,3), (3,3), (1 4), 2, 4), (3,4), 1,4, 7}

> AX(BLC) ={(L 1), (L,3), (1,4, (L, 7),(21),(273),(24),
(27,(31),33),34,.6 7




I ntersection of Sets

P Theintersection of A and B isthe set that
contains all elements found in both A and B
PANB={x|xe AN xe€ B}
PEg: A={1,2,3},B={3,4},C={1,4,7}.
> What is AnB?
> What is ANC?
» What is AnBNC?
PWhat is AxBNC
> (AXB)nC =0
» Ax(BNC) ={(1, 4), (2, 4), (3, 4)}

Set Difference

PThe difference of A and B isthe set that contains
all elementsfound in A, but not B
PA-B={x|xe AN xe B}
PEg: A={1,2,3},B={3,4},C={1,4,7}.
» What is A-B?
» What is A-C?
» What is A-B-C?
— Here it depends on where you put the parentheses!
- (A-B)-C={2}
—-A-(B-O)={1,2
» What is AxB-C
— (AxB)n )
={(1 4, (24,3 4}

Complement of a Set

P The complement of a set isthe set of all elements
that are not in that set.
» Does this make sense?
> What's missing?

P Before defining the complement of a set, we must
have the notion of auniversal set
» The universal set isthe set of all elements under

consideration. This must be made clear.

PThisis analogous to the universe of discourse for

predicates

P All together: | will not write “ compliment” of a set

Complement of a Set

P Suppose U is the universal set. Then for aset A,

A={x0OUpd A

PThus U — A is another way of writing the
complement

P Suppose U isthe set of all integers
» A={x|xisan eveninteger}
— complement = set of odd integers
» B={x|xisamultiple of 3}
— complement = set of integers which leave aremainder of 1
or 2 when divided by 3




