
L1.1 Functions

? Relationship "maps"s" the injest an
object Enumber or function or..." and
produces another object Enumber, functi, ete

? A function is arelation that provides
only a single ontput for each input

? A one-to- one function is a function that

yeilds one input for each chosen ontout.

@ graphical Example
-outputs

outputs

Fails vertical line

test . . .  Not a
function

Isput

single
output

So this is
the graph of a
/function



? A 1-1 function has only one possible

choice of input given an output.

Loutput
Two Inputs

yeild the
same output

N o t  1 - 1

D Table

-  5

-  4
- 3

- 2

÷ 2

RCXI

-  6

the onlyinput that
results1s a choose
artent

So this I s  1  t o 1

JA function because each raput, x,
has an out put R(x)

So the table represents a functin

Q: 1-1? The output 11 has
two inputs that result in 11

N O T  1 - 1



O Analytical relations
analytical graph

-  1 0

2

y==01-102=54-99No onkput

4=1-6=154=153 =?0.7

y  =  0

- two outputs for
each imput

? Not a funchi

? Treat each part (*/-) sepsately

y= +V1-x*

Horizontal

Line
Test

f o r  g r a p h s .

output
o this is a function

(tap only)

# B o t t o m i s  a
function also

" Q: Iseach "Branch" 1-to-1? Not



@ Analytical function

?we use letters to discuss an arrangement
of input variables, aka. Independat Variabl

typically "x"

+(x) =342-22+1

The generic form can leave the symbol out

f 1 1 = 3 ( )  - 2 ( )  + 1

EX. Feed "f" an x:
f(x) =3(x)' -21*+1

"Feed "f''a number like 11
f(11) = 3(119-2-1171

= 3 4 2

? Feed "I" X'

f(x3) = 3(x*) -2(x) +1
=3x6-2x3+1



Exl  Form f (x+h)  -  f (x) .
h

= 34-6 × 131-25-24-35874-1

= 6hx+34-2h

= 6 x - 2 + 3 4

BTW; if me take h tobe smaller and smalle

then we say
lim f(xth) -f(x)
h?0 I tangent

= Ex-2 this in the derrative of
f(x) =3x*-2x+1



@ Basic Functions *

@ Constant functions

e x l  f ( x )  = 2

f ( x )  =  c

@ Lihear functions (ak.a, l ines)

f(x) = mxtb
graph

EX f(x) = 2x

y = 2

I I  $ I

:  2 x - 1

I

I I C

@ quadratie functions (aka parabola)

EX

?L.of Symmatry?

f ( x ) = x ' - 2 x + 3

y = x 2 - 2 x + 3 I I

x =-b$vb-4ac
z a

a avertex: 4=1-21+3=2(-2)
X= = 1

2(1 )
?Intercept: @x50150-2-0+3=3

I



@quadratic
(cont.) +(x): 12-2x+3

EXI h(x) = x*-2x-3,
§drap the previous graph 6 units)

a LoS X=Za
- (-2) z e r o s
2?1 (roots)

a  roo ts :  se t  y=0

0 = x * - 2 x - 3

0 = ( x + 1 ) ( x - 3 )

x = - 1 ,  x = 3

? vertex: x=12-2-1-3=-4

EX g  ( x ) =  x ' - 2 x

?  L o S . x = = - =1
za

vertex:  1=13-2-1=-1

?  r o o t s :  4 = 7 2 - 2 7
= (x-2)x

x = 2 , 0

EX F(x) = x2-2x+1

boos t  g (x )  up  one

u n i t .
A s ing le  r oo t  a t  X=1

X = 0

x = 3
- I

(Y=-4)



@ cubic functions

f (x )=  ax+bx  tex+d

EX f ( x ) = x ' - x ' + 2 x - 3

r o o t s :  0 5 4 - 2 2 7 2 7 - 3

One real root
(two imaginary

I

I I I

- 3

9(x )=x3-4x2+22+1

th ree  rea l  roo ts 1

I

23.31

x-0.31 7 V
III

EX h(x) =+7-422+24-0-26835

t w o  r e a l  r o o t s  b u t

o n e  h a s  m u l t i p l i c i t y  o f  2 .
I I

III
When the leading cubic term is (+)

then the cubic travels fron
Quadrant I t  I

0.26835

I

V



@ quartic
f1x)=ax*+bx+cx+dx+s

Break roots
one has a

4 real roots, multiplicity of
2) has mult=1

2  r e a l  r o o t s

+2 imaginary root
1 real root, mult =2
2 imag. roots

4

O real roots
2 sets of imag nay roots that comen

conjugate pairs so 2x2€4 roots



i t  i t

@ Just f(x) =
n = 3

n =1

1  =  6

n  = 4

1 = 2

n = o

n chcreases Thé
"jaw" shape becomes more

square.



@  a b s o l u t e  v a l u e

f ( x )  =
- X

y =x

× 7 0

x < 0

? y=-x? generically

f(x) = ( 9(x) | then we flip the
portion of gix) under the x-axis
Up above the x-axis.

9(x)

why? h(x) -h (x)

f(x) = 1 - 9 (r)
where x is suck that glx >0
where X is suck that Ilx <0



do Reciprocal function

? f (x)  =?

-rounded
?  9 ( x ) =

?  4  ( x / =
3

more square
?  F ( x ) =

@ Naming terms linear term

quint is
te rm

quadratic

termq u a d r i c
t e r m

cubic
term

constant

t e r m


