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Linear functions

Other examples of functions
Domain and range

Continuous and piecewise functions

Limits
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Coordinates

A pair of real numbers, writtenX, y), can be plotted on a (

corrdinate plane.The plot has two axes: (horizontal) andy

(vertical). ) o O

Examples: (-8,2),(4,5),(6,-6) W
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Equation of a Line L
Linear Equations 9

- PR
A line is a set of points, for example the(y) pairs satisfying the
ce—

equationy=2x+1:— _9 [\+\
e ¥ZZptl YY),
(l)?\ 7 - 0O ¢ | = <
(5 10 = |
172X t |
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Equation of a Line

Linear Equations

A line is a set of points, for example the(y) pairs satisfying the
equationy =2x +1

If we have two points Xz, y1), (X2, y2), we can bnd a line between
the two points. =
(“M,,\h)
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Equation of a Line

Linear Equations

A line is a set of points, for example the(y) pairs satisfying the
equationy =2x +1

If we have two points Xz, y1), (X2, y2), we can bnd a line between
the two points.

A common equation for a Iinet 2@!— b wherem is the slope

and b is the y-intercept
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Equation of a Line

Linear Equations

The slope is a measure of the steepness of a line. A line with a
slope 5 is steeper than a line with a with slope 2. The slope is the
ratio of the dilerence in the twoy-values to the dilerence in the

two x-values. Commonly referred to ase overrun.

m = y2! y1
Xo ! X1
T

Cise

\( \ VARVALN

A o
K
P
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Equation of a Line
Linear Equations

The slope is a measure of the steepness of a line. A line with a
slope 5 is steeper than a line with a with slope 2. The slope is the
ratio of the dilerence in the twoy-values to the dilerence in the

two x-values. Commonly referred to ase overrun.

|
2 Y1
m:y y
Xo ! X1

The intercept is the value of whenx = 0. This is the vertical
height where the line crosses tlyeaxis.

(2 (314) + 1
-z _ =
- = | 2 |

Z - 2
e [ 2
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Equation of a Line
Linear Equations

The slope is a measure of the steepness of a line. A line with a
slope 5 is steeper than a line with a with slope 2. The slope is the
ratio of the dilerence in the twoy-values to the dilerence in the

two x-values. Commonly referred to ase overrun.

|
2 Y1
m:y y
Xo ! X1

The intercept is the value of whenx = 0. This is the vertical
height where the line crosses tlyeaxis.

Once you have the slope, you can bnd the intercept by plugging in
one point and the slope into the equation and then solving for the
intercept.

b= Y1 I maxq
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Equation of a Line
Linear Equations Exampley

BN "i\ &
Given the points ( ,(7,&:

(~\3 0
[}

J

N
QLR e _ \11“\/1
— _—— T e
V\M X;_-X,
,’5’3 A
2 5
b+ 4iy
v
3=24+)
“Lﬁr A
~H)s
3/% ~ b
A
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Equation of a Line
Linear Equations Example
Given the points (23), (7, 5):

Slope:m =
Intercept: b =

Equation of the line:y =

0 2 4
CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW)
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Solving Linear Equations

Often we would like to bnd theoot of a linear equation. This is
the value ofx that mapsf (x) to O (where the line crosses the
X-axis).

f(x)= mx+Db

To bnd the root we need to solve

0 = mx+b
I'b = mx
I'b
7:)(

m

The value! b/ m is the root off (x) = mx + b.
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Solving Linear Equations

Examples

We may be interested in solving linear equations for values other
than zero.

Say you are at the Garage and you ha®0.00 with you. If shoes
are $7.00 and a lane i$11.00/hr how long can you bowl?
LetOs take is hours and (x) total price.

f(xX)=7+11x

How long can you bowl?

40 = 11x+7

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Solving Linear Equations

Examples
We may be interested in solving linear equations for values other

than zero.

Say you are at the Garage and you ha®0.00 with you. If shoes
are $7.00 and a lane i$11.00/hr how long can you bowl?
LetOs take is hours and (x) total price.

f(xX)=7+11x
How long can you bowl?
40 = 11x+7
40! 7 = 11x

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024



Solving Linear Equations

Examples
We may be interested in solving linear equations for values other

than zero.

Say you are at the Garage and you ha®0.00 with you. If shoes
are $7.00 and a lane i$11.00/hr how long can you bowl?
LetOs take is hours and (x) total price.

f(xX)=7+11x

How long can you bowl?

40 = 11x+7
40! 7 = 11x
33 = 11x

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024



Solving Linear Equations

Examples
We may be interested in solving linear equations for values other

than zero.

Say you are at the Garage and you ha®0.00 with you. If shoes
are $7.00 and a lane i$11.00/hr how long can you bowl?
LetOs take is hours and (x) total price.

f(xX)=7+11x

How long can you bowl?

40 = 11x+7
40! 7 = 11x

33 = 11x
3311 = 3=x
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Solving Systems of Linear Equations

We often are interested in Pnding the valuesxofindy where two
lines cross. This is called solving the system of linear equations. A
common example is supply and demand curves.

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024 9



Solving Systems of Linear Equations

We often are interested in Pnding the valuesxofindy where two
lines cross. This is called solving the system of linear equations. A
common example is supply and demand curves.

Supply Curve: As the price of oil increases, producers are willing
to provide more to the market.

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024 9



Solving Systems of Linear Equations
We often are interested in Pnding the valuesxofindy where two
lines cross. This is called solving the system of linear equations. A
common example is supply and demand curves.

Supply Curve: As the price of oil increases, producers are willing
to provide more to the market.
Demand Curve: As price increases, consumers will demand less

oil. posAt Qe g Slort

( Supply Demand

Quantity

Price Price

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Solving Systems of Linear Equatioris' »

Y
4 = 796 =70
There are many ways to approach solving linear equations. We are

interested in bnding the pointx, y) that falls on both lines. If
Supply isy =3 +0 .6x and Demand iy =8 ! 0.8x we could take

the following approach: N Pophy
5 Suely e /
3+0.6x 8! 0 P
§ - S__%,;i/é’; //._—-rvv" /—}8)( Z/
I4 e g N —
to-8x
2y
\{:'3%'@),\1'? 3600bX QQr—-e——‘bz—%e—Q*—
0. 8% | Ux = S
The y-value is found using either equation: '
B+ | dx = F _ =2
<3 -3 X= )7

[Ug =5
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Solving Systems of Linear Equations

Supply and Demand

S A /

Quantity

~

_ damed &1

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW)

September 9, 2024

ot o1

11


Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


Quadratic Equations

A quadratic function has the foﬁ‘j. The [
quadratic function is associated With the parabola.

o //Axl'l + hxrl &fﬁ
Quadratic Examples

o 79

o &—F
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Quadratic Equations
Finding Roots

For any quadratic equatiofi(x) = ax? + bx + ¢, we bnd the
root(s) (values ofx such thatf (x) = 0) by using the Oquadratic
equatlonO -

_Ib@m !b@lb2!4ac
2a

Note: Quadratics may have only one root (both roots are the
same) or no real root.

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Quadratic Equations
Finding Roots

The value ofb?! 4ac (called thediscriminan) tells us how many
roots the equation has

e If b?! 4ac is positive, there will be two roots.

e If b?! 4ac is zero, there will be one root.

e If b2! 4dacis negative, there will be no real roots.
Examples:

o 2x2+4x! 16# 4%! 44&24&(! 16) = 144; 2 roots; factors

@ 3x?! 2x+9# (! 2)?! 44349 =" 104; no real roots

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Quadratic Equations
Factoring and FOIL

Many quadratic equations can be
form. For example: S

2x21 6x! 8=(x! 4)(2x +2)

To see that they are equivalent we can FOIL.

o First: x &2x = 2x? Pyt 0./\’5‘%
e Outer: x 82 = 2x Tpgidt Lot}
e Inner:! 482x = ! 8x g

o Last:! 442=18 ;{XlrllX"’

Thus, (X! 4)(2x+2)=2x?+2x! 8! 8=2x°! 6x! 8
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Quadratic Equations
Factoring and FOIL

When your quadratic has been factored you can bnd the roots by

solving each term for zero. For example:
2x%1 6x! 8=(x! 4)(2x+2)

has roots wherx! 4 =0 and 2x + 2 = 0. Thus, the roots are
found atx = ! 1, 4.

2x"216x!8

x
CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Exponential Functions

Exponential Functions are of the fori(x) = @ Often used as
a model for population increase whef€x) is the population at

time x. (&5
VU RNz
x AN
s
e) g 2
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Logarithmic Functions
Logarithmic Functionsf (x) = ¢ + d alog(x), can be used to bnd
the time f (X) necessary to reach a certain populatien It can be
thought of as an OinverseO of the exponential function.

log(x)

fx)

20 15 110 105 0.0 0.5 1.0

Note: ¢ = ! /b alog(a) andd = 1/b from the previous
exponential model.
CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Domain and Range

A function is a formula or rule of correspondence that maps each
element in a seX to an element in sely .

The domainof a function is the set of all possible values that you
can plug into the function. Theangeis the set of all possible
values that the functiorf (x) can return.

Examples:
f(x)= x2

e Domain:
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Domain and Range

A function is a formula or rule of correspondence that maps each
element in a seX to an element in sely .

The domainof a function is the set of all possible values that you
can plug into the function. Theangeis the set of all possible
values that the functiorf (x) can return.

Examples:

f(x) = X2 |
e Domain: all real numberjt? >(€ XR

e Range:
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Domain and Range

A function is a formula or rule of correspondence that maps each
element in a seX to an element in sely .

The domainof a function is the set of all possible values that you
can plug into the function. Theangeis the set of all possible
values that the functiorf (x) can return.

Examples:
f(x)= x2

e Domain: all real numberR

e Range:zero and all positive real numbers(x) $ 0

-
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Domain and Range

Examples
f(x)= x
e Domain:

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW)
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Domain and Range
Examples

f(x)= x
e Domain: zero and all positive real numbers,$ 0
e Range:
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Examples

Domain and Range //
/
/

e
-~

f(x)= x
e Domain: zero and all positive real numbers,$ 0
e Range:zero and all positive real numbers,$ 0

f(x)=1/x
e Domain:
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Domain and Range
Examples

f(x)= x
e Domain: zero and all positive real numbers,$ 0
e Range:zero and all positive real numbers,$ 0

f(x)=1/x
e Domain: all real numbers except zero
e Range:
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Domain and Range
Examples

f(x)= x
e Domain: zero and all positive real numbers,$ 0
e Range:zero and all positive real numbers,$ 0

f(x)=1/x
e Domain: all real numbers except zero
e Range:all real numbers except zero

CSSS Math Camp - Lecture 1b Adam Visokay and Jess Kunke (UW) September 9, 2024
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Continuous & Piecewise Functions

A continuousfunction behaves without break or interruption. If
you can follow the ENTIRE graph of a function with your pencil
without picking it up, the function is continuous.Examples;

o f(x)= x?
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Continuous & Piecewise Functions

A continuousfunction behaves without break or interruption. If

you can follow the ENTIRE graph of a function with your pencil

without picking it up, the function is continuous.Examples: -2
o F(x)= X2 o—> vy= X;
o f(X)= x+4 yo-| X =2

® )

A piecewisefunctioncan either have OjumpsO in it or can be made

up of dilerent functions for dilerent parts of the domain (possible

x-values). Example:

o Absolute Valuef (x) = |x| can be written ad (x) = X, x$ 0
andf(x)=1!x,x< 0
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Limits

Often we are interested in what a function does as it approaches a
certain value. This behavior is called thienit.

Z
The limit of f (x) as x approachesis L: X X a
oI I0) SR IORIER ALy, T e
limy: of (x) = L X3 %';g

It may be thata is not in the domain off (x) but we can still Pnd
the limit by seeing what valué(x) is approaching ax gets very
close toa. Examples:

e limy; 3x? =9 (3 is in the domain)
o limyr (A+1/x)*=¢e —_
XK= + O
S (" \73“: >
ALY~
X =Ooo QO 2.6 |l
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Limits
Often limits are dilerent depending on the direction from which

you approacha. The limit Ofrom aboveO is approaching from the
right (x %a) and the limit Ofrom below® & a)is approaching from

the left. 89, § R I

“ .= |Loeo)
E ] \
) | .oo=| —\
- : ! '. T T ‘
v - o
-
If f(X) = Wll we havelimx$1wll ="' and |imx%_w11 =

)
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The End

Questions?
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