
 

Ref Let a tT cater
product of A and B is the set

AxB a 6 I act beB

Ex Let A a b c and B 2,43 Then

A x B Ca 2 Ca4 6,2 6,4 Lc 2 Cc 4

We unite A AXA

Ez RZ IRXR x y I XERandyer
is the usual Ca sianplaze

Ex IN x2 m n I me IN nez

27 2 21 m n I meZ nez

Picks
Note that IN x2 EZ E IR



For sets A B C we can similarly define

A xBxC a b c I a cA beB cec
Ponderedtriples

More generally we can define the Cartesianproduct
of n sets to be the set of ordered ntuples

Ex IR IRXIRXIR x y z I x y z e IR

IR RxRyR_ x xz xn I each x ER



Functions

Def Let A and B be sets A function F A B

is a rule which associates to each aEA
an element fla e B

A is the domain of f written A Dom f
the set of all valid inputs
We might say f is a functiononA

B is the target or codomain of f
la set containing all possible outputs

For a cA fla is the value of f at a
f is the function flag is an element of B

The word map is a
synonym for function

Note that to define a function we must

specify both the domain and the target



Ex Let A a b c d Define f A Z by

fla 2 f 6 3 float fld l

Dummy
variable

When the domain is finite like a
x flxit is here we can representthe

2function as a table a

b 3
c I
d 1

Ex Consider the functions

f R R given by fat
g R 0,0 g

x x2

h IR f2,0 h x x2

i O a o o

j 1,2 R

i x x

j x x2

k 1,2 1,4 k x X

Q Why can't we add
l 1,3 1,5 given by l x x2

to this list



Def We say two
functions f and g are

equal if
Dom f Domlgand
For every XEDom f Ipxequality ofvaluesIn this case we with

Egiality of
functions

Ey In the previous example we have 3 functions

up to equality f g h i and j k

Def Let fi A B be a function The range of f
denoted Rngcf is the set

Rng f beB Fla 6 for some a cA

Note Ring f EB automatically

Informally Rug f is the set of all function
values



Ex Let fi IR IR be given by f x x

Then Rng f O o

Proof E Let yeRng f Then yer and y fix
for some XE IR Thus y x2 20
so ye O o

2 Let y eco o Then y 0 so JER
Set xerg We have

f x x y y
which shows that ye o o


