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Math 111 Lecture Notes

SECTION 1.1: FUNCTIONS

A set containing ordered pairs (z,y) defines y as a [unction of z if and only if no two ordered pairs
in the set have the same z-coordinate. In other words, every input maps to exactly one output.
We write y = f(z) and say “y is a function of z.” For the function defined by y = f(z),

e 1 is the independent variable (also known as the input)
e y is the dependent variable (also known as the output)

e f is the function name

Example 1. Determine whether or not each of the following represents a function.

(a) The set of ordered pairs of the form (b) The set of ordered pairs of the form
(code, food item). TM - (food item, code). Thoo 0
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Math 111 Lecture Notes

Section 1.1: Functions

Example 2. Determine if y is a function of = for each of the following relations

(a) The set of ordered pairs that satisfy the equation z +y =4

(j:: 4 — X org-:,-——)(-{—‘—\-

Ch § = 4|
(1, %5 =3
- o,
Thio 2 a,§MMLE 4 kMLMw%.Ead-lnp ﬁwj
Wi\ have CY\AC% ow_ ou)rp
(b) The set of ordered pairs that satis

phr= 2l 18Nl
=5

3: %C%ﬁt*
ex: (@, 0) 3:% a

Thio U a ‘F’AV\U\'\W =0 W.L
because cawaiM Wil havt {ta.d’ta,ow, outp

(c) The set of ordered pairs that satisfy the equation z + 3 =
3 =X
§ =G %

T™w 0 not- ﬂmc’(lcri-» becausr e
Wt Can—get A A owkpita

an-c n
(d) The set of ordered pairs that satisfy the equation z° -i—@ 4.

2 _ >
= b

W, T

j =¥ \“"H’KL
Instructor: A.E.Cary
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Math 111 Lecture Notes Section 1.1: Functions

Domain and Range )
e The domain of a function is the set of all possﬂ)le inputs.

e The range of a function is the set of all possible outputs.

The largest possible set for each the domain and range is the set of all real numbers. So far, there
are two primary possible circumstances that restrict the domain of a function. When a number
causes either of the following to occur, it must be excluded from the domain of a function:

e Division by zero

e The square root (or any even root) of a negative number

Example 3. State the domain of each of the following functions.

(8) fle)=vT—2z N The ber- () s(t) =562 +4¢ +3
rﬁqﬁyw Dormarw. 1o all et nuwbers.

] A Z O we Can- (K
X 7

o mkete Uy |
2x 7] Qe (i vt muer
— _
-2 —_—D
A S ;7:2 ]ﬁiw“‘w ( JGPB
| & 25
(-2, %]

(b) :T((% here n(t) =t+2 and m(t) =¢* — 1 (d) g(w)ﬁ

n(t> _ £tk -
m(c> £~ | & dany 170w -S 20
Awnde XFY ot X 7S

"=l #0 x| 7S, x#18

Lo | J
e # x| L5, 9V (103

Stt#£0S
-D\) (—-\, 1) J (I ,‘-'p)

L%
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Math 111 Lecture Notes

Section 1.1: Functions

Group Work 1. State the domain of each of the following functions.

(8) f(z)=+3z—5
3K-S 7 O

X7

=

X %

Wln Wy

i%/xz—gig
L3

2 -7z +10
B) o) =" e

XLH\-L: F0O
(X +3 Y% ¥2) 70O
X4 -3 a2

%?‘1?4 +~%, lg

(-2, ~DV(-3, D)V (%)

(c) % where A(t) = v/t — 2 and k(t) = 5¢ + 40

heo _ E-a rﬁl
k() SE+40 = oL ;
SE+40 #0 N~ ——
St #-40 |
S s
t#-%

Stlt+-83%
(-, "?) U("’@)o!))

41
/5t

S—& >0
:_{_:7—:_3—

-1

(d) f(®)

l

45
$e|essy
(—"D/‘*S)

Instructor: A.E.Cary
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Math 111 Lecture Notes Section 1.1:; Functions

Function Operations

e The sum of f and g, f + g, is defined by (f + g)(z) = f(z) + g(z).
e The difference of f and g, f — g, is defined by (f — g)(z) = f(z) — g(=).
e The product of f and g, f - g, is defined by (f - g)(z) = f(z) - g(z).

e The quotient of f and g, %, is defined by (5) (] = g (;3

Example 4. Let f(z) = x‘x? and let g(z) = ;% Find and fully simplify (f + ¢)(z) and (5) ().

State the domain of f 4 g and i

F+de = Fed+960

= X .3
Xxy X+
= ¥+3
X+3
= | | x#&E-3 b
domain
veshc s

Domaua gx]x# -ég

+ -  F
( 8'\00 j(t-)‘
= P
X+ 3
R

X3

= X, 53
X3 3

A

3 X#-3
Domawe: 2% [x#-3%

Instructor: A.E.Cary
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Math 111 Lecture Notes Section 1.1: Functions

Example 5. Let P(t) be the population of a country (in millions) ¢ years after January 1, 2000. The
function P is defined by P(t) = 0.01¢* + 2. Let N(¢) be the number of people (in millions) that a

country can feed ¢ years after January 1, 2000. The function N is defined by N(t) = 4 + 0.5¢. Use this
to complete the following problems.

(a) Ome way of measuring prosperity is to measure the surplus. The surplus, S(t), is defined to
be N(t) — P(t). Find and simplify S(t).

S(£)= N(EY- P
= 4+, S¢ "”(.OUC?"\'L_>
= _‘j+.s{: -—.ox’c”-—%

et

= -0k T S+

S(E> = ~ 0k T4 5+ 2

(b) Evaluate and interpret 5(15). n 204§ ,(.\:"Bu“ \;a'
S = =01 (HeY +.SUS)+ A otk Cud -
€ ﬁ’: = =01 (2028 t 2.5 + 21— Mt“\d;oo?eti\\_fy

= —20.1S t22.5+2_

= I8 Mmi\eon P"afl'ia

(c) FEvaluate and interpret S(55).

< . M 265S Ale_
(S = =01(SD 4+, SEEE) T L founty woulsh
)
= -30,1¢ + A7S + 2 m;(_‘. o%io
= =,715% w;lklui\'*\- L, em H"dh
peof el o

P«WWP
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Math 111 Lecture Notes Section 1.1: Functions

(d) Another way of measuring prosperity is to calculate the per capita food supply, R(t), which is

defined by % Find and simplify R(t).

(e) Evaluate and interpret R(45).

(f) Evaluate and interpret R(55).

(g) The two functions are graphed in Figure 1. Use your calculator to find this point of intersection.
List each coordinate accurate to three decimal places. Then interpret their point of intersection.

FIGURE 1
1= y=P(t) : ’ﬁ
@80 {|—>y=N()
ol 1
°
260
Q
wy
g
g 40 1
2|
=90

20 60 80

t, years after January 1, 2000
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Math 111 Lecture Notes Section 1.1: Functions

Example 6. Let f(z) = 5z + 3z + 4. Find and simplify each of the following:
WP

() f@)+2 (c) f(32) () —f(x)
(b) f@k (d) f(?;x (f) f(z+2)— f(z)
) FOTA = X34y + 2

= 53(1'4'%“—(0

bY Ft) = S(AE2) +3(x+2 t
= S DM + 3K+ +Y4
— 5‘()(11-21\&-2%&—%) +3%+/(0
= Sx "+ D% +20 +3X+ID
:'Sf%43x+50

o 3 = 5‘(37451-%5(3)()1'“[
= S(x") +9x +Y4
= A4Sk Y

D) FED = S0 3 0 +4
= SAL—Sx+q

e)—?(%) L —-(S‘x’q—3x+q)

= —Sx*3x-Y4
P FxrD)-£(0) = 5‘><7"+L%x+—%o—(§xq'+3)g )
= 5Kk L3 430~ SKEF3x~Y

= A0 T+ Al

Instructor: A.E.Cary Page 8 of 10



Math 111 Lecture Notes Section 1.1: Functions

The difference quotient of a function f is defined by

fla+h)— [(z)
h

Example 7. Find and completely simplify the difference quotient for f(x) = —8z + 5.

FEm R0 - -8l e S (805D
. )

I

h
-:/_&f—%\q i—-/i’/fjﬁ’{—/fx
n

I\

— 8K
b

e

= =%, h#o

Example 8. Find and completely simplify the difference quotient for f(z) = 3z% — 9z + 2.

Flor) £ _ 3y =9 (e ~(3x%9x +2) ,
T h h

= 3(x b +hY) -9x-Th /L “37‘1%7("2:
h
= 3 bxht3h —Fh -3¢"
— Q)
3 bxh—Th
h
= 3h+bx-9 , h#o
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Math 111 Lecture Notes

Section 1.1: Functions

Group Work 2. Let f(z) = 3z — 5. Find and simplify each of the following:
(@) f(z)—15

(c) [(4z)
(b) f(z —15)

(d) —/f(z)
) Fle) ~I5= 3A-§ -1

(e) f{—=)

(f) f(m+hh1—f§mg
SR—-20

b) F(~15D = 3(K-IsD-5

= 3Ix-4S-S
= 3¢ -S©
S F4) = 34y~ §
= 12A~-S
4) ~£(x) = ~(3x-5D
= —FRES
C.) F("ﬁ) = 3(-xX)-5
= -3%-S

) F+h) PO | 3(xeh)-S - (3x-5O
n

h
= 3K t3h =& f/éx+gi
- h

)\

3K
K

3, h#o

I

Instructor: A.E.Cary

~ Page 10 of 10



