SECTION 2.2 MODELING WITH LINEAR FUNCTION

oF X
m A function fis a rultat;lat as%ns to each value of x one and only one value of y. Write y = f(x)
m The independent variable is 7‘ and the dependent variable is f ° b
Oubput 10

m The set of input values (the set of all possible x values) is the Ao ﬂ‘d .
= The set of output values (the set of all possible y values) is the Y MJQ .
s NOTE: f(x) = y can be thought of as a point (x,y). Ex: f(1) = 5 corresponds to the point (1,5).
= Function notation: We write y = f(x) to show that y is a function of x.

m The function f defined by f(x) = mx+ b, where m and b are constants is called a linear function.

m There are many types of functions.

. Ex: Given f(1) = 6x—2, find
wd Y vatve ob 9z bx-2

F\(— w0z 6(0)2 ©s6z6(-0) ~2¢ 00 = G002 @ 192G -2
flo)=-2 §4)=-3% Flwo)> 598

- N m r
Porn f0r2) 5 pr(er38)ls 3. ) e
\ire Y= bx (e ( g
"(Y)’ bx-2 Mm Noeg m M
. Ex: Given the function g(1) = 3;52, do the points ( -2, E) nd (3, 1 lig-on the graph gt!?g" 9
\pr‘, s (3t+2) 16 5'9

of
3
- g 3“"9 - ,ll - 2 - 3— T Z -3 _
Y= 33(—2)+2) (-ex)* CN* % 43) (3 ; /)j):(?‘ v2) 'é-.’)"' =0
‘ﬁts( ( - 9,/1_‘,)|g on g of 9. 7(‘5/) .3

Ex: Linear Depreciation A printer has an original value of $ i epreciated lmedrly over 5 years with

a scrap value (see below) of $30,000. DO(S mVilme?

(a) Find an expression giLving th(iEook Lalue at ll_le end of year t. :PO\ l\AS lddﬁ );[Q'. (x 9 )
VA (e in Weoes -
(6, 10,00 V-V, = ml{-t)

o P200-20000 10,490 _ - 14,000 \- \00,000= —'400D (£-0)
0-5

- =3 \/-100,000 =_—14050€
~ (4000t +100, 200
(b) What will be the book value at the end of year 27 \,(‘L’)/

\(2) = ~14,006(2) + 104,000 DL - Viow ok Vsing Cheng
= = 2% 000 k(00 00D = 72,300 Dt Chang cah g
\JAlne at ond gt 4iar 2 15 $ 70,000 Rp
(c) What is the rate ofd;:)re(:la'tﬂ:n%_‘oftl'lfntcr te of A‘f{(c (4‘0'!7 $ HI a0 W %(
= Scrap value is the lowest value an asset ogtains. Once an asset reaches scrap value, it remains at that value indefinitely.

The scrap value is assumed to be zero, unless given other information regarding the actual scrap value or the time
when scrap value is reached.
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m Practical example of combination of functions: cost, revenue, and proht

knea, whilitis, wrange ) Yax<s

[ Fixedvcosts rémam more Or less constant regardles:-. of a Lompany § activity leve]

m Variable costs vary with production or sales. W(.bn“‘sj uhhh‘s' Sa‘av\‘q [UU%M)

m The total cost function is given by the sum of the variable and fixed costs.

The total profit function is given by the difference between the total revenue realized and the total cost incurred:
P(x) = R(x) = C(x) R - - -
yinue = aw\{' of Manty b,,ym,cs \on\«y ”

= Linear Cost, Revenue, Profit Functions

l Let x = the number of units of a product manufactured or sold.

\’ M\‘ m Then ¢ =the production cost of $¢ per unit S ﬁ LS _
w . . -
F =fixed costs (n H [

p = the selling price of $p per unit.

Cost Function: C(x) = 07( .\f F

s 51 8 (BE(¥ Ws) g

m Profit function: P(x) :R()()’ C 4 K)
PW= PX — (c x +F
)= pX = (x - F

m NOTE: Typically, total cost, revenue, and profit functions for a company will be nonlinear, but it is important that we
examine the linear cases.

Ex: Malone Industries produces knitted accessories like scarves, shawls, and hats. For the division that produces
knitted hats, each hat sells for $12, and the variable cost of producing each unit is 30% of the selling price. The
monthly fixed costs incurred by this division of Malone Industries are $20.000.

(a) Find the cost, revenue, and profit functions. Cas(' "‘DPMC ot ot
X= ¥ of hats 30 % OF ¢IL

m .382)23.00

cdg P Mo
M not

0= Cﬂn)(m@ 120\ micaserd 11

= 12x —( 3 box+2400) Fnr):m ~24,04
= R( )/ C()() 2 x ( X- 1000
P()() R(¢ = 2% = 3pgx - 20,000 | —

(b) What is the x-intercept for the profit function? What does it represent?
x-int: Plx) =0
e 07 z,m«g;//oo P E“ (23849)
A g P xo 3550 —S

¥
20,000 = ﬁgl {15 0 when &
% ¢X0 ZP?:D hats are Priecd a~d Gold.- Aot b

N A mainks Voo Vike  CF, () iagwdy outpd)
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W“{/C (x)  poin's lok Vee O, 0 (ingty ort)
— ﬁ_’mM Sl LR

Ex: It costs a company $10, 170 to produce 800 pairs of running shoes and $13,810 to produce 1150 pairs.
Find the cost function, and identify the fixed cost and unit (marginal) cost. Assume the model is linear.

X = H ofF Pareg OF (Unning shics Cis cagt 1a dalleg
(q,b%/ﬁgm) (159, 13310) __ cast o

- B30- 1010 _ 360 LBt
\(§D- %00 350 . N V:;‘\;(’(NU.
INZIS Y of -
M= yate ot OWAjL = TN H K pais Unit losd: 4I0.‘(o/
(- C,,, m{x—x) C = l0.4ox + /650 Fixd s $ig5p

C- l0,120= 10.40( x-$00) (Cc,c) - ,d,qaxussoj\
C - 10130= 10ax —$320

J (P
[ Demanld'{uzf:)tion Let x be the ni'rr%er of units demanded and let p be the price of each unit.

Consumer demand for a commodity ds dity’s unit price. X
As unit price decreases, demand __[nUrCageS dervand = QM‘\U demsrdad

As unit price increases, demand decreases .
.

"y ‘ | | |
“\MZ'(\)’;V / \W\ . ’;\\u' .')’}\5\/ mmg‘fjunction Poll/”S 'UDK \lkc
\‘“’:: o v Slapeis Wb ox-
o
o lb / o ' Pom{ > ﬂkw#

x i e

quannty Al ded

Points look like (x, p). p(x) =mx+b NOTE: Cannot have a negative number of items or a negative price.
m Supply function Let x be the number of units supplied and let p be the price of each unit.
This is from the producer’s/supplier’s/company’s point of view. N )
As unit price increases, the producer will IACreate supply. POuI\k X | P
As unit price decreases, the producer will decrtase supply.
/]’\ S(K’) \WSI A4 function IPUAR
J \\V
Y o 9”‘” v
e @ a¥ T
£ Voo R 10
Whith Su plter 1
Mc& e ) \"@m
h—
- 7
q by Supl A X
Points look like (x, p). plx)=mx+b NOTE: Cannot have a negative number of items or a negative price.
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Ex: A company makes rollerblades. When the unit price is $180, quantity demanded is 10 pairs. Quantity demanded

is 50 pairs when the price is $100. The company is not willing to sell rollerblades for $60 or less per pair. It will

supply 10 pairs if it can get $80 a pair. x ﬁ’of (M‘(j J€ m('ﬂb‘ﬂo‘l $ p= PN(C
(a) Find the demand equation on your own. p = D(x) = —2x+ 200 ( X r)
)

(4 of paic) pricing®

(b) Find the supply equation. k(’{ﬂ wads g"pp’g, Compo-ry, S(Mpph':(, prﬁb»w' MM“‘F‘Cﬁ
(1o, 80 ( 0)00) p-Go= 2(x70)

" /Lgiﬁo ’/'2(,‘;:2"1’77 pio - 2 Six)> 2x+60
- - 2xx6O x)7 ¢x

uggw wilt € addihed pae /(xl?>

S
ﬁ ove what price will t ere be no demand’/:) use DOG)<T -23<+200
- -2
Find p wer  X=0 P = —2x1200

. Do) = p= —2(d) +200
Powe $200, g b o 27 B 00

(d) What is the maximum quantity dem.anded” = use DY) = -2%x £200 P [ \(‘ P)
_Find X (biggqt w) = (ot x-ut. 2 o9

0= 2x+200 Mav. 4ty demended
U0 =-2X k= 100 (§ 100 (airs £ llerblet,

e Wh?a't is theﬁm rest price at which the supplier will make rollerblades available in the arket‘g
P Pp

USE S(Xz 2+ 60 SCOY= 2(0)+6s P
o q o
Find p Xevalme i O p= S(0):e0

Jodc at pant. £60 (s lowest ppie ey will mete >

(f) How many pairs of rollerblades will consumers purchase if they are free? MWS aw,{‘Ml Z X

MSG Nx) - «2)( "200/ -2/0@" ';2_)'(‘ CM\SuWIAn W(“ G ’Ww‘!‘V lm (nl;“

Xz?  wher =0 T ey e bee
L5 0 = -2x1200 X'2100 3

(g) Producers will only provide pairs of rollerblades if the price is above what value?__

| st SCx)=2x4e0 _ Pirdaors W\l PIVAL il NG (F
F(AA P XZ() — p/?& (5 abre 460

(h) Above what price will consumers not buy any rollerblades?
——————

Dx)= ~2x+ 200
/(7 p’/) Xz ()_.

CMuwws will nee L)Mg e blefes ot 2 ;mu abat g 200,
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