Math 1313 Section 1.5
Linear Cost, Revenue and Profit Functions:

If xis the number of units of a product manufacturesgiodd at a firm then,
Thecost function, C(x), is the total cost of manufacturing x urifghe product.
Fixed costs are the costs that remain regardless of the con'panivity.
Examples: building fees (rent or mortgage), exgeldalaries
Variable costs are costs that vary with the production or sales.
Examples; wages of production staff, raw materials
The rievenue function, R(X), is the totaigrévenue realized from|the el units of the product.

Theprofit function, P(x), is the total profit realized from the maaxtiiring and sale of the x units of
product.

Formulas: Suppose a firm has fixed costfoflollars, production cost @fdollars per unit and selling
price ofsdollars per unit then

C= CLX ~ V¥

RX)= sx

Pz R0 ~c(D= (S-DX -V
Wherex is the number of units of the commodity produced swmid.

Example 3: A manufacturer has a monthly fixed cost of $150,800 a production cost of $18 for each
unit produced. The product sells for $24 per unit.

a. What is the cost function@_( 20 = V&> > IS0,00°

b. What is the revenue functioV2_(X) = 2. u ¢

c. What is the profit function?
PHrO=%-C = (z4-W)x — 150,000 = WX — ISO09°

d. Compute the profit (loss) corresponding to patidun levels of 22,000 and 28,000.
P (2200 - (2209 —i50,00° P (2002 = (2400 — 15D, 0
— \32,00° —($D,00° T \w$,00° —1 50,097

= -\, 000 (Lo=) = 14,000 (PN / ([patd
e. How many units must the company produce andfsbly wish to make a profit of $40,000?

P (O = wno,o0°

Lx-159,09° = 4OO0© 5

bx = 14o,00°

= CASEO
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Popper 2

Question 1

An office building worth $1 million when completed in 2000 is being depreciated linearly over 50
years. (Assume scrap value is $100,000) What is the linear depreciation?

a. $20000

b. $18000

c. $2000

d. None of the above

Example 4: Auto Time, a manufacturer of 24-hour variable tisydras a fixed monthly cost of $56000
and a production cost of $10 per unit manufacturée. timers sell for $17 each.

a. What is the cost function?
COO = VWV S oD©

b. What is the revenue function?
RO = 3 x
c. What is the profit function?
PO = 7x — s(ood
d. Compute the profit (loss) corresponding to thepction and sale of 4,000, 8,000 and 10,000 smer

P (4oo0) = 7 (Uoo2) -5 poo0 = - AYO00D | oes

v Lq.oob_) s 7 (<09 -Sboo® = O Rreck-Cuen

N
e (10,599) =7 (10002 -5 002 \4O00 T vor

Break-Even Point

Thebreak-even level of operation- is when the company neither makes a profit norasusta loss.
Note: The break-even level of operation is representetthéyoint of intersection of two lines.
The break-even level of production means the p®iero.
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Consider the following graph. C 0O

Morsy

Bre - Cuen Poi-T
=N § on LY

PUU S e, 1N

The point (%, Yo ) is referred to as the break-even point.
Xo = break even quantity
e

If X < Xo then R(x) < C(x), therefore P(x) =R(x) —C(x) < Oysmu will have a loss.
If §&Xo then R(x) > C(x), therefore P(x) = R(x) — C(x) @Yo

Example 5: Find the break-even quantity and break-even rey@n(x) = 110x + 40,000 and

R(x) = 150x.
O = L (0 = 5o
\SOX = \\DX ¥ud,p5° K(IOD'D) = 15D (109)
Uox = yoove = 1S5,00°
GScrec\c - E vt
X — \VOoO o
Sie\e Tuen
Q e s

Example 6: The XYZ Company has a fixed cost of 20,000, a potidn cost of $12 for each unit
produced and a selling price of $20 for each urtipced.

COO = Vix »29,00° (Y =1°o%
a. Find the break-even point for the firm.
OO = %) 2 (25 = 2D (1seo)
20X = |1 X ¥+ 720000 =~ soooo RVRER
Csx - woOD
X = 2500 (‘:LSOO 5 5"000o>
RE.G.

b. If the company produces and sells 2000 unitsyldvtney obtain a profit or loss?

doo0 & BER (2599)

LOSS
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c. If the company produces and sells 3000 unitsilavthey obtain a profit or loss?

2090 > BEQ (5o

Yoy ¥

Popper 2

Question 3

A division of Carter Enterprises produces “Personal Income Tax” diaries. Each diary sells for $18.
The monthly fixed costs incurred by the division are $35,000, and the variable cost of producing
each diary is $4. What is the profit function?

a. P(x) =22x+ 3500
b. P(x) = 14x + 35000
c. P(x) =14x—35000
d. None of the above
Popper 2
Question 4

Find the break-even point for the previous problem. i()o = C L)o

(8333.33,25000)
(3125,25000)
(2500,45000)
None of the above

e o
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Example 7: Given the following profit function P(x) = 6x -13)0.

a. How many units should be produced in order &ize a profit of $9,000?
PO = qovo
LX=\TovO — Q00
Ly = A\,00°
b. What is the profit or loss if 1,000 units areguiced?
P (\Wo2D= o) - \zoo

=

Example 8: A bicycle manufacturer experiences fixed monthﬂﬁs oi i124,992 and variable costs of
$52 per standard model bicycle produced. The b h. How many bicycles must he

produce and sell each month to break even? Wingt iotal revenue at the point where he breakszven

COO= S2x 24,4491 (2o - 0o (260w
Y () = wox

X =3s00

- ’lbDanD

L) = ¢

lVOX = S2x +\14 941

Bredle Sven Yevean—

Uex = vz W,66

X — 1.\(‘0“"

%Tl—k\(_ E VLA
Qe NN
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Section 2.1: Solving Linear Programming Problems

Definitions:

An objective function is subject to a system of constraints to be opﬁm—j or
minimized)

Consiraints are a system of equalitieﬂties to wiain_ to.
A linear programming problem consists of an objective function subject to aesysof

constraints
Example of what they look like:

An objective function is max P(X,y) = 3x + 2y or min C(x,y) = 4x + 8y

Constraints are:

A linear programming problem consists of a both the objective function subjecestraints.
Max P(x,y)=3x+2y
Xx+y<4
St: 2x+5y <80
X,y =0 Suot peiVoue viles

Consider the following figure which is associateithva system of linear inequalities:

-t

Definitions: \

The region is called teasible set. Each point in the region is a candidate forgblition of the
problem and is called a feasils@ution.

The ) in region th-es (maximizesronimizes) th-n is called the

Fundamental Theorem of Linear Programming

» Given that an optimal solution to a linear prograngrproblem exists, it must occur at a
vertex of the feasible set.

» If the optimal solution occurs at two adjacent &g of the feasible set, then the linear
programming problem has infinitely many solutioAsy point on the line segment joining
the two vertices is also a solution.
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This theorem is referring to a solution set like tme that follows:

10 109
51 o
6 .
4e 4
2 27

2 4 B 8 1D
Maximum Minimu
The Method of Corners

1. Graph the feasible set.

2. Find the coordinates of all corner points (eeg) of the feasible set.

3.[Evaluate the objective function at each copoénts.

4. Find the vertex that renders the objective fionca maximum (minimum). If there is only one
such vertex, then this vertex constitutes a unspletion to the problem. If the objective function
is maximized (minimized) at two adjacent cornemp®iof S, there are infinitely many optimal
solutions given by the points on the line segmeté¢rminined by these two vertices.

Example 1: Given the following Linear Program, Determine thegtices of the feasible set.

Max profit P(x,y)=12x+10y

15x +10y <1380 (0.15¢
Subject to: 10x +12y <1320 25)
X,y=20 Qa wed
Line \
x—:-\\' \ﬁ":"¥ {JJ‘_’>
— —mm——— | -y
W =1 ~x =0 rz,=> (v32,2D
L_:'\q_ 1 .
\5')( ‘:..\5‘60 l% ‘—\S@ x_“ ‘:‘- s —\.l\k
X= at Y \3% 9 =0 X =O
O S TR
- 1 = W9 <
1SX ¥ 10y £ 1369 %= \3 Y (Uz,23)
o (\yz,o (o, \\9) @Az, o)
10w & —\SX o\
4 = h \OX M\TW &£ \310 (0.2

3
Y & - xS \ \12) Z-\O X »\3To

x A WO

-_.. W N \T6 = -S < XM\\D

-9 x -‘?_re.
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Example 2: Given the following Linear Program, Determine thegtices of the feasible set

Min D3 =3x+y
10x +2y > 84

Subject to: 8x +4y 2120
X,y=0



