Discrete Mathematics

Functions

m Ordered tuples and Cartesian Product

m Function and Representations

Types of Functions

Composition and Inverse of Function

Numeric Functions
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Ordered tuples

The ordered n-tuple (a1, a2, ..., ap) is an ordered collection of n objects J

m Unlike sets order matters here

m Notation: (a1, a2, ..., an) unlike {a1,az,...,an}

Repetition matters too

More like C++/Java arrays, except for type restriction is not applied
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Ordered tuples

The ordered n-tuple (a1, a2,...,an) is an ordered collection of n objects J

(a1,a2,...,an) = (b1, b2,...,by) means a; = b; for 1 <i<n )

m (1,2,9) = (1,2,9)
m (1,apple,8,car) # (1, apple,car,8)
m (3,5,7) # (3,5,7,11)

Which one of the following is true?

(3,5,7,11) = (3,7,5,11) a) True  b) False
(3,5,5,7) # (3,5,7) a) True b) False
(3,5,5,7) = (3,5,7,5) a) True b) False
(x,A) # (A x) a) True b) False
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Cartesian Product

Ordered 2-tuples (n = 2) are called ordered pairs

Cartesian product of sets A and B is the set of all ordered pairs (x,y),
where x e Aand y € B J

AxB = {(x,y) | (x€ A)A(y € B)}
> Also known as the cross product

S ={xi,x,x3} and G = {A, B}

SxG = {(X]_,A),(X1,B),(X2,A)7(X2aB)a(X37A)a(X3’B)}

R? =R x R: the Cartesian plane or Euclidean Plane

> Cartesian product of R (x-axis) and R (y-axis)
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Cartesian Product

X =1{1,2}, Y ={a,b,c}
B X xY = {(1,a),(1,b),(1,¢),(2,a),(2,b),(2,¢)}
m Y xX = {(al),(a,2),(b,1),(b,2),(c,1),(c,2)}
m X x X = {(1,1),(1,2), (2, 1),(2,2)}
B Xx0 =10
mxX =10
Generally, Ax B = B x A? a) True b) False
AxB # BxA unlessA=(orB=0or A=B J

IMDAD ULLAH KHAN (LUMS) Functions 5/7



Cartesian Product of more than two sets

Readily generalize to more than 2 sets

A={p.q}, B={ij}, C=1{4,56}

AxBxC = {(pv ia4)7(pa i75)a(p7 ia 6)7(pa.j74)7(p7j75)a(paja 6)7

(9:1,4),(9.1.5), (47.6). (4.5 4). (4.J.5). (4..6) }

Cardinality of Cartesian product is the product of cardinalities

|A1XA2><...><An| = |A1|><|A2|><...X|An|
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Ordered Tuples and Cartesian Product: Summary

m Ordered n-tuple (a1, a2, ..., an) is an ordered collection of n objects

(a1,a2,...,an) = (b1, b2, ..., by) means a; = b; for 1 < i <n

m Ordered 2-tuples (n = 2) are called ordered pairs

Cartesian product of sets Aand B, Ax B is
the set of all ordered pairs (x,y), where x € Aand y € B

m Cartesian product can be generalized to that of more than 2 sets
B AL X Ay X X Ap| = ALl X |Ag] XL x A
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