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Topics

O Linear Functions
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Recall Definition of a Function

A relation in which each x-coordinate is
matched with only one y-coordinate is said

to describe y as a function of x.



Recall Definition of a Function

Which of the following relations describe y

as a function of x?

Rl = {(_271)7 ) 7(37_]—)}
R2 = {(_27 1)7 (173)7 (273)7 (37 _1)}



Plot R, = {(=2,1),(1,3),(1,4),(3,-1)} in R
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The relation R; Fails the Vertical Line Test!
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The Vertical Line Test: A set of points in the
plane represents y as a function of x if and

only if no two points lie on the same vertical
line.



Linear Functions



What defines a line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?



What Defines a Line?




Two points P = (xp, yp) and @ = (xq, 1)

define a line.



What is the Slope of a Line?

°Q = (Xlayl)

Op = (Xo,)’o)



The slope (or ‘steepness’) m of the line containing

the points P = (xg, yp) and Q = (x1, 1) is

Yi—»
m:
X1 — Xo

provided x; # Xg.



The slope (or ‘steepness’) m of the line containing

the points P = (xg, yp) and Q = (x1, 1) is

Yi—»
m:
X1 — Xo

provided x; # Xg.

Think about what happens when x; = xg.



What is the Slope?

°Q = (27 3)

op

(_47 _2)



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (—4,-2) and Q = (2,3) is
3-(-2)

2 (-4)



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (—4,-2) and Q = (2,3) is

3-(-2) 3+2
m_2_(_4)_2+4




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (—4,-2) and Q = (2,3) is

3-(-2) 3+2 5

m_2_(_4)_2+4_6




What is the Slope?

Q = (_47 1)




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (4, —4) and Q = (—4,1) is

1 (-4)



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (4, —4) and Q = (—4,1) is

1-(-4) 1+4
C —4-(4) -4-4




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (4, —4) and Q = (—4,1) is

_1-(-4) 1+4 5

 —4-(4) -4-4 8




What is the Slope?

P=(-22)® 20 = (2,2)



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (=2,2) and Q = (2,2) is



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (=2,2) and Q = (2,2) is

o 2-(2) 2-2
m_z_(_z)_2+2




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (=2,2) and Q = (2,2) is

_2-() _2-2_0_,
m_z_(_z)_2+2_1_




What is the Slope?

.Q = (_]—7 2)

P=(-1,-3)®



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (—=1,-3) and Q = (—1,2) is

_2-(=3)
")



Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (—=1,-3) and Q = (—1,2) is

_2-(-3) _ 2+3
m__1_(_1)_—1+1




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing
the points P = (—=1,-3) and Q = (—1,2) is

_2—-(-3) 2+3 _5

M= -(C1) =“1+1°0




Example of Computing the Slope of a Line

The slope (or ‘steepness’) m of the line containing

the points P = (—=1,-3) and Q = (—1,2) is

2 — (=
m = (=3) = 2+3 = § = 00 or undefined
-1-(-1) -1+1 0




Slope is the Rate of Change A



Slope is the Rate of Change A

Ay =y1—y (changein y)



Slope is the Rate of Change A

Ay =y1—y (changein y)

Ax =x; —xy (change in x)



Slope is the Rate of Change A

Ay =y1—y (changein y)

Ax =x; —xy (change in x)

_ Ay
 Ax

m



Rate of Change of y with respect to x.

.Q = (27 3)

P

(_47 _2)



Rate of Change of y with respect to x.

®Q

(2,3)



Rate of Change of y with respect to x.

8Q =



Rate of Change of y with respect to x.

0Q =

Ay
@ ereeeennnneeeaaaeeeaens i
P=(-4-2) Ax=6 Ay
Ax



A linear function is a function of the form

f(x) =mx+b

where m and b are real numbers. The
domain of a linear function is (—00, 00).



Plotted Points for Function f(x) = —2x + 3

Linear Function f(x) = -2x + 3
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Graph of Function f(x) = =2x + 3

Linear Function f(x) = -2x + 3




Plotted Points for Function g(x) = |x — 7|

g(x)=Ix - 7|
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Graph of Function g(x) = |x — 7| (nonlinear function)

g(x)=|x - 7]

25

2.0

1.0




Plotted Points for Function h(x) = 4 + —x

h(x)=—xA(2) + 4
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Graph of Function h(x) = 4 + —x" (nonlinear function)

h(x)=—xA(2) + 4




A constant function is a function of the
form

f(x)=b

where b is a real numbers. The domain of a
linear function is (—00, 00).



Plotted Points for Function z(x) = 3

z(x)=3
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Graph of Constant Function z(x) = 3

z(x)=3

4.0

3.5
!

25

2.0




Copyright 2016 Crista Moreno. Algebra Lecture 5 is made
available under the Creative Commons Attribution-ShareAlike 4.0
International License.

To view a copy of this license, visit

http://creativecommons.org/licenses/by-sa/4.0/.


http://creativecommons.org/licenses/by-sa/4.0/

