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Functions and graphs .

) Basics
.

function is a rule that
assigns a

unique output to every
input .

Call the rule f
,

the input x
,

and the corresponding output y ;

then we can write
function

y
= f Cx )

.

dependent variable independent variable
Examples .

)
y

-

- xd ( Theimplicit rule f is given by Hx ) = x ? )
2) y =3 X - 5 :

a linear function
3)

y
= 1

4-7×4)
y = x

" 3 ( =3
x )

, y
= x

' ' °

(=

×:o),

y
= x

" "
( =

'
x

" =L7

x )
"

)
, y

= x
- t "

( = It , , ) ,
etc .

5) F  = 9g C t 32 ( Celsius to Fahrenheit )

6) Plt ) = 100

It 9 e

- tho

( population, in thousands
,

after t
years ,

under
"

logistic
growth :

"

more on this later )
.

7) D= qld :

density of water
,

in kglm? as a function of temperature ,

in degrees Celsius
.

8) y
= sin It ) :

a trigonometric function
,

whose graph looks

like this :
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y

I . . y
-
- sink )

"

..
$8

( - If , sin f- 3¥)) - 1 .

The units for t are radians
,

where I degree = ¥80 radians
.

C- . g .

300 = 30 . =

Igi radians
, -5ft radians =

-54T . 18¥
=

- 2259

etc
.

The graph of y
= cos I t ) looks the same

,
but shifted left by

Tl 12 units .

The functions y
=  cos ( t ) and

y
= sin l t ) are called circular

functions : they arise as coordinates of a point moving
around

the  circle x2t y
2=1

,
like this :

.

Y

-
( cos It )

,
sink ) ) .•oYt§y\ radians

E) 11,01
S

•
x
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B) Remark . In general ,
if y =f( x ) , we say

"

y
'

is a function of x .

"

As noted above
,

this means x determines y uniquely ( that

is , unambiguously )
.

For example ,
take y

= X ? For any x , only one y is possible
:

namely , y = x ? E.g . x =3
gives y

= 32=9
, unambiguously .

But note that starting with y
= 9 does not

give x unambiguously
"

Xd -
- 9 could mean x =3 or x = - 3

.

Moral :
"

y
'

is a function of x

"

need not imply
"

x is a function
of y

!
still

,
sometimes it does imply this :

e.g .

F  = 95C +32 can

be solved to give
= g- ( f , 32 ) :

a unique
C for each F

.C)Chaining C
composing

) functions
.

The chain
, or composition ,

of two functions f and
g

is when the output glx ) from g is input into f
.

X g glx ) f fcgcx ))

The chain of f and
g ,

denoted fly ( x ))

Example .

Let f Cx ) =

3×+4, gcx) ' xd
,

h ( x ) = ±x ' j l x ) =
cos Cx)

.

Then :

f Cgcx )) = f ( x 4=3×44

gffcxl ) =g( 3×+41=(3×-14)
'd

= 9×4-24×-116
( Note : here

,
and in general , fcgcxl) -4g ( f Cx ) )

.

gcglx )) =gCx 2) = C xd ) 's
×

"
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jCgCxD=jCx4= cos Cxd )
gcjcxllsgkoscxll=ccosc Otto:toed

the same as cos C xd )

hlf ( 21 I = h (3121+4)--4401=140 ,

jchcfcx)) =jCh( 3×+41 )

=J (31×+4)=0431*4 ) '

etc .


