August 17 MATH 1113 sec. 51 Fall 2018

Section 1.2: Relations & Functions

Throughout this course and calculus, we are primarily interested in
functions whose domain and range are subsets of the real numbers.

The correspondence (mapping) rule is often expressed by equations
providing an algebraic formula telling us how to determine the range
element to which a domain element is mapped.
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A few preliminary remarks on Function Notation

» We will use a variable character to represent domain
elements—usually x (but not always).

» We will use a variable character to represent corresponding range
elements—usually y (again, we're not married to y).

» We assign a character name to our functions as well using specific
notation—often we use f, sometime g, h or something else.

» The domain and range are not always stated explicitly, but we can
often infer them.

» Reading, writing, and using function notation properly is one
of the most critical learning outcomes in this course.
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Function Notation: An example

Consider the equation y = 3x — 4. We know that this equation defines
a line in the plane. That is, it defines a set of points

(X7y) = (X73X - 4)
where x and y are elements of the set of real’ numbers R.

The equation y = 3x — 4 defines a function. Let’s call this function f.
We can express this in function notation as

f(x) =3x —4.
In English, this reads as

f of x equals three x minus 4.

"The symbol R denotes the set of all real number.
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Function Notation: An example

Let f(x)=3x—4, andsuppose y = f(x)

v

In f(x), fis the function and x is its argument.

» X represents an element of the domain, f(x) is an element of the
range.

v

Since y = f(x), x is called the independent variable and y is
called the dependent variable.

» y = f(x) reads "y equals f of x”

v

The collection of points (x, f(x)), for each x in the domain, is
called the graph of f.
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Example

Consider the function f defined by f(x) = —x2 + 2x + 4. Evaluate each
of the following.

@ f(=2) = -(D*2(-D+M : Y_Y+y =-Y

(b) 7(3a) = -(Ga)+2(3a)+d = -G +6a+H

(c) f(x+h) = - (xe) +2 Oeen)+ = - (e 2ch )+ 2x ¢ 2heY
T o2 w2 p2h +M
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Question

Let f(x) = —x?> +2x + 4. Evaluate f(3) and f(—b).

Py - (37 23 M

(a) f(3)=1and f(—b) = -3b+4 SRV
(b) f(3)=7and f(—b) = L2 +2b+4 )= - ()« 2D +M

22k +M
¢) (3)=1and f(—b) = b2 — 2b+ 4 bi-z% *

¥ X -%X
f(8)=1and f(—b) = —b*> —2b+ 4

() = 53+ (-3
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Example: f(x) = —x2 + 2x + 4
Assume h is a nonzero real number. Simplify the expression

f(x + h) — f(x)
h

fom \a{om Lotnd= ¥ -2 s 2 +Wn+Y

‘C(’G’\A\ -f(y) . - Zx\a—\/\1+ I+ +U - (_X‘L +2x +\4)

" )
2 . »
s - 42 A M e - 2%~

W
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Graph of f(x) = —x® + 2x + 4
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Figure: A table with several sample values and a graph of y = f(x).
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Question
From the graph of y = f(x), evaluate f(2)
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Question
From the graph of y = f(x), if f(x) = 0, then x =

7]

L =Y

|1 LA (c) can't be determined

o PR
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Vertical Line Test

The graph of a function can be intersected at most one time by any

vertic

al line.
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Figure: Plots of two relations. One is a function, the other is not.
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Vertical Line Test

The graph of a function can be intersected at most one time by any
vertical line.
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Figure: Plot of a function. No vertical line intersects the graph in more than
one point.
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Vertical Line Test
The graph of a function can be intersected at most one time by any
vertical line.
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Figure: Plot of a relation that is NOT a function. We can find at least one

vertical line that intersects the graph in more than one point. Agust17,2018 14/38



Domain & Range

Unless stated otherwise, the domain of a function defined by an
equation y = f(x) is assumed to be the largest subset of the real
numbers for which the value f(x) is defined. In general, we eliminate
any real numbers for which f(x) is not defined as a real number. Recall

» division by zero is not defined

» negative numbers do not have any even roots (square root, fourth
root, etc.)

» other function properties are (or will be) known such as negative
numbers having no logarithms
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Example
Determine the domain of each function.
(@) f(x) = —x?+2x+4

INYSIN
A Prene onyg ol ~uwabas X @e\»— w
'P()q would  nok e o(\e(—\N,A? Nol
The donsin S 09 eald Au~bBLS,
Sbw\f,@\‘.('a\\\é '\4\ c‘ouo}A \S K‘
wn yeryel v\‘,\—o)«.m\) M donawn 1§

(-50, 20).

n
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Example

Determine the domain of each function.
VX For L domsn vt need x
éqwé (RS X7 O .

(B((‘a.\,.u d‘c ’I)\L A-ef\w\-'.v\a'\'or ) we mé IX__\:'._O
(ns dwision oy 2e50 )

The domswn X2 0 SR X+ 1
I\ ‘\V\X(_r\A ro¥ ok

[o/ DU (\)IX))
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Question

X2

X+3
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The domain of f(x) = is
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