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Math 111 Lecture Notes

SECTION 1.1: FUNCTIONS

A sel containing ordered pairs (z,y) defines y as a function 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(x) and say “y is a function of z.” For the function defined by y = f(z),

e z 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

Flx) = 4

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

mpek + code. X
Dl
DY
ourpuk ¢ Lrod Y

(a) The set of ordered pairs of the form
(code, food item).

( AD, Donbs)
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(b) The set of ordere of the form

(food item, code). -Q_i\a,df\g
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Math 111 Lecture Notes Section 1.1: Functions

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

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

tj-:_x_\.x.\ ’j\«;.o'wk fpuﬂchd"'\
becawoe each
\V\Pu\' will have
o elmjl’u OW’F?“)t‘

(b) The set of ordered pairs that satisfy the equation 2% +y = 4.
Tho o a~4ﬁﬂdﬁm¢, :__X1+L*
becavge  tach AN \0“7\ 3

W (V, 3D 4 ~(1y 14 g=— (1) +Y

<, E (__\) 33 i —['f'"" — —‘4‘-{
D“;Q/:@:‘K’ = 3 —

¢) The set of ordered pairs that satisly the equation z + ¢ = 4.
(c) p y q y

3’?“:: — X .|.*—| NOJC’ [/ ‘GAV‘C/U‘S‘;_"
btcavse one NP

3 ziF;’\:“‘\_- Can jw-'f_, &W
(V%)

= =51+ kputs
(1,4’"5 . i_@"

(d) The set of ordered pairs that satisfy the equation % + 3? = 4.

™ © not—a— ‘jL: ~x Y
Pundioie becawet— ¥
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' \OOSSLB\JJ Du.,J\"PU.;IUJ
(1:"0/"7\"0 Same ln‘)wh

]

Instructor: A.E.Cary Page 2 of 10



Math 111 Lecture Notes Section 1.1: Functions

Domain and Range

e The domain of a function is the set of all possible 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.

(a) f(z)=+T7—2z (c) s(t)=>5t2+4t+3
7-2% =6 All redl pumboers

—2Ax 7 -7/ EM xeﬂ{’g
- g
) IR
o s N =g (""‘O.f""3

2 ‘
72 E %/ X & _Z_’g Sﬁ)\\—;\ow\\w
(o) 21 vad iabot
) Z kel neta

(b) M8 where n(t) =t 42 and m(t) = 2 — 1 (d) g(x) = VT —5

wilE)
z—9
N _ E+L & restachie
m(eD L2 X-9 #0 avk X-S5 20

£~ ¥+ SEl A E
Ry SR X7S ack 849
L#i-ﬁ' ¢ [s, ‘DU(%“’)
t#+)
telt# 21§
(~==,-DOV (-, DV(U"Dv
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Math 111 Lecture Notes Section 1.1: Functions

Group Work 1. State the domain of each of the following functions. ne VeSS (}“m

(a) f(z)=+3z—5 (c) ;"—g)lwhereh(t)=mandk(?)“= 5t + 40
5X-S 20 hitd 3\]?3:
2xz2S L&Y St +40
s
s @ 3 St 140 # o
Zxlx 23y St #-4O
5 =
ES}?’J@B &'%—8
§tle#-g)
(-opJ ‘-830("’81@\
2 — Tz + 10 441
(b) glo) = 5 (@ f(0)=—7 ok -
- P i
X *x- #0 5-t£ %0
(X £33 £ O Sk wr
Xt3£0 or X-24#0 - 7-S
L% we AF0 |
t<s
IX[x £-3ora
Ft|e<st

N L L T
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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(x).
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 [ and g, 5, is defined by (%) () =

fla)

g(z)”

T

+3
State the domain of f + g and i
g

(Fradxy = £60 + 400

Example 4. Let f(z) = "

N
A4S XA

—  X4+3
X433

and let g(z) = ;% Find and fully simplify (f + g)(z) and (§> (z).

-'E(~f~ = _’g;?,
(égs =2,

X+3

T
X*3 "y
= X

3, X#E3

D 3x x#-34
("’db; "33\) (—3)':‘:5

e
e
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Math 111 Lecture Notes Section 1.1: Functions

Example 5. Let P(l) 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(t) 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) One way of measuring prosperity is to measure the surplus. The surplus, S(¢), is defined to
be N(t) — P(t). Find and simplify S(t).

SHD = N - P

= dhst <o)

= 4+sk -0l :2\
= =0k St +2

(b) Evaluate and interpret S(45). In ;)\O“!S- The Cc:u.vﬂ\a,
S(4S)= =01 (4D v S(4sH 4L toutd Cecd

L{")«S_W\u“tdﬂr\
= ~ 0} (Lo2%) + 22.5 + L exha gl .
= -2028 +22.5 + 2

w>®

(c) Evaluate and interpret S(55).

5(s5) = =0\ (55Y +.5 (§5)+ & o zifio“: ool

= _20225 + 275 +2_ dﬁ_ ;.4_-—75'
= S muiledn P'toeb-
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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 _]j% 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
= y= P(t} .
280 H = y=N(z)
e 7
S =
£60 1
(=]
u
2
£40
g
=20

20 40 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) = 52% + 3z + 4. Find and simplify each of the following
(a) f(z)+2

(c) f(3z)
(b) f(z+2)

(d) f(-=)
) £CMA = SxFrdxry + 2

(e) —f(z)
() flz+2) - f(z)

- SXL+33<+(:>

by F(w+2) = S(m—?bl—r 3(x+2) +4

= 5 (XD +®é}k}1’5+5><+(¢ +4
=S(X +2x + 24 +L‘B+Sx+lo

SR+ Y% +4) +3x+ (O

SxE+20%+20 +3x +10
— ST+ 235% + 30

Cb fFCSx) =

= 5(3Q) +3(3x) +Y
= S IREY =

= 45K +9x+4
6 (- 43(-K) + Y4
= X -3x+4

A) F-x) =

11

&) £ = — (s 3x+4)
= - Syt -4
) POu) =B = 5(x2) # 3D 4 — (5% +3><+“D
= 5 (Y ) + 3%+b FASH 3K

= &S (xR + L=k
Instructor: A.E.Cary
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Math 111 Lecture Notes

The difference quotient of a function f is defined by

Section 1.1: Functions

f(z+h) — f(z)
h

Example 7. Find and completely simplify the difference quotient for f(z)

Flan) LoD _
)

—8;’.6 + 5.

-3 ()45 - (- % 45) B
2

—FK - + S +FK -5
. Q)

——
=

—

.
A

- , h#0O

==

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

g5
Ferh) -F6) 3(AFNY - (x+n) + - — (EXLs “7)(4-2-)
h -

h
= B (MY =3~ £2 3K 4K -2

h
=3 (W rhxh+ h") - Th-3x*

h
= 38k bxh+3n " —9), -3
. 1
jk_ rbrh -9 h
- h Page 9 of 10
2hrbx —9, h#AD
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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:

(a) fz)—15 (c) f(4x) (e) f(-)

(b) f(z—15) d) —f(z) (1) fein=re

) FOO)~15= 3X-§ -1
= $%-20

b) Pt~ = 3R-IsD-5
= 3X-4S-S
= 3¢ -SO

> £ = 3¢~ §

= 124 -5
A LY = = (3x-5)
= -3x+S
e) x> = 3¢x)-5
= -3x-S

B £Oeh) -R60) © 3(xrh)-S - (3x-5D
%)

h
= 3hrdh o5 AL
oy

1!

3K
=

3, h#o

I
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