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TEXAS A&M UNIVERSITY . Math 140 - Spring 2021
Mathematlcs WEEK IN REVIEW #4 - FEB. 19, 2021

SECTION 3.1: SETTING LINEAR PROGRAMMING PROBLEMS

e Always Define Your Variables
e Objective Function
o Constraints

Pr 1. Set up, but do not solve.

A housing contractor wants to develop a 42 acre tract of land. He has three types of houses: a small “e
I e : e M CaPe
3 bedroom, a large 3 bedroom and a 4 bedroom house. The small three bedroom house requires §7{] 000

S = AN e,
of capital forthe large three Sedroom house requires 884. capital for a profit of Q Pr‘R*J
$25,000,)nd the four bedroom house requires 3100,000 of capital for a profit of W The small three

g ced€3000 labor Tiosythe 1 .th'/',T,H"""‘,,a‘ d the 4 bed;
cdroom nee c large three bedroom needs and the 4 bedroom o l &b‘ r

house needs There are currently 250,000 labor hourSyavailable. If the small three
bedroom house 15 o half an acre, the large 3 bedroom house is on 0.75 agres, the four bedroom house k oul s
is on 1.5 acres and the contractor has 6 million in capital, how many of each type should be built to ®ece -

i 'ﬁ.’ fit? AAAAAA, L = “‘“s
maximize the profit? (Y] feeM (33

Variables: woet of “:*. ‘}'Q.?:R‘F‘*

$ ::‘er. ‘ scrall  3- bed oot LO'"CS bu: .Ja.s‘\nd
L - the onumber of lafge 3-bedfooma  gine
£ the auember of 4-bedfoomm L.‘&::Se_g bt
P - the totad ProfH S built

P = 20005 ¢ 250020 « 24000 £

Objective: Maximize/ Minimize
—

Subject to: __ 1 0000 ¢ + $4000 A .!ﬂ""é 6000 000 Capital
30005 + 3%00R + 3q00% ¢ 150000 Qabol heurs
55+, 750+ VBF £ 12 acteg
$zo, 20, €20 non- Negativity
Constraints
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Your water bottle company sells bottles in 20 ounces (the Sprinkle), 30 ounces (the Storm), and 40
ounces (the Hymcane). The amount of glass (square yards), stainless steel(pounds), and plastic(pounds)
used in making each model are given in the table.

Vel [ st | PlasC
Sprinkle 1 2 1
How :; Storm 2 I 3
aa Y - Hurricane 2 B 6

o~
The profit for the is $1.Yor 1‘1 iﬁ@lll(l for \ln ileu- to certain
Take at most 2o0 oprinkle bottles. If the compar s & 250

svf s“¥ s agreements, the company ca 1y has ‘E( “E( uare vards of 3
A Ik glass, @00 pounds of stainless steel pounds ol plastic,}iow many of each type ofe w should be

we reduced in order to maximize the proft? wate l
< wk‘\.““ * r b‘* Q
\

V.,ﬂ.a.LQes -
P= ke total p(‘oF\'\'.

_ ber of  Serinkleg
5= The A:\:\A‘ and  so\d,

oc shafons mé‘ and sl

d
of hafficates fMade o

t= the Autmber
h = the  Numbefl

Objectiv, Maximize P=15 «l-te2h

Subject te.
o0& 94250
S « 2tah & 300 slass
£ 600 Stedl

s +% ’3‘;‘ < 800 plastic

o + Ht+b
(9ze) tz0, h 20
etiotal
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You have $15,000 to invest, some in Stock A and some in Stock BB. You have decided that the money
invested in STOCK A ust be at lgast, tyyice as much as that in_Stock B. However, the money invested
in Stock A must not be greater than $8,000. If Stock A earn 4% annual interest, and Stock B earn 5%
annual interest, how much money should you invest in each to maximize your annual interest?

—_—_—

A = ocumber of shafes of stoeck A

intefest

T = total acnuad

M aximniZe T = -o4A
$u-'°jec'\' to.
A2z 2B
A ¢ B000
A+ ® £ (5000
A zZo, B2O0

"\qo= .04

A rot  gleater

(total investtent)

T=.MA+.058

$520 Y -%e0 + 95 .40z
}yw 200 = 5§20

Theee cofrer points
# (8000, 4ooo)
Lola) o p\
( 8009, ©) 4320 . oM » Q000
s with §$Qooo in stock A,

M axi M umn
annual Tatelest of $62¢
h.(;-\» ovels ?nucs*il\s ‘\Saoo
but only spent G080 + Hooo
= (2000
(9000
-\ 2000

3000
3000 fef+
oves

9,;(3'\'- ovefl =

An independent tatty company makes three Havors ot tatty: strawberry, lemon, and orange. Kach
——

strawberry taffy requires 4 minutes to cool and ach orange taffy requires

3 minutes to cool and in paper. Iach lemon tafty requires 4 minutes to cool and

Z IIIUTES 10 wiap 1 paper.

cre are a total of

hoyrs available for cooling ange™a D

of each flavor should the company make to maximize their profits? What is the maximum profit and is
any time leftover in cooling or wrapping?

S = +he number of straw 5({"‘\[ 'hv.ﬂ—'\‘es

f +h Aatnbel of ofange “ffies Produced
s e

ansd sold .
Y- Xhe Yo tal Pcoc‘-‘.'

MayriMizZe P

subjew
?

.
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go00 + B = 500
@ =7000



‘/W‘m

, I
are Mot
pninites

AC 2 1.5- 60=90
‘\ t‘\_sf’_/\:-v < o (C“(:‘\S‘)
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SECTION 3.2: GRAPHING SYSTEMS OF LINEAR INEQUALITIES IN TWO VARIABLES

e Solution set to a lincar inequality is half of the coordinate plane, while the solution set to a system of
linear inequalities is the region of points that satisfy all of the linear inequalities in the system
e Boundary Line - the corresponding linear equation for a a linear inequality e ”ke"‘
e True Shading vs. Reverse Shading
« Tnbommded vs. Bounded solution sets
e Corner Points

= (s ¥lue

s . shad (NG
W& 4 Hrue shading

Pr 1. Graph the inequality 5z

— R ]

— 9y < 21, labeling the boundary line and the solution set m \’s. e«
O ok plesent —

n.S‘W. &

—
—_—
Sp-ay42| —_—
— _—
Tewe

[ Sy-‘ly:l‘
ﬂﬂ T goi

-m'\-d‘(.ep't\ y=0
By -g.0=2|

Sx=2{
= 2\
x= R aug (4a0)
-int \t-o
4 er(‘vf ” 1 - 2‘
Pr 2. Graph the inequality —4z + 7:@] labeling the boundary line and the solution set w1t11 S. - ﬂ\' < 2‘ > y
Test po‘.ﬂ* (op)
§.0-q0 = 0 <2| =

—H)

L‘

I

<H

DN

r-intercept .
\’so ""‘f?’o ‘o
-4x= 0
r=0
He v 7y =0 — Uy =

Y= A—x

-

Test point (o,~).
4.0 +7- ()=
Need 20

yz nyeb
% ye wmyth

0-7=-7¢40
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» 3u+y<15 - \' ‘ —3)(0 ‘s

62 + 5y > 33
x+2y <15
x>0,y>0
3uty M 6+ 5y > 4 T2y S e >0 y>0
Boundary Line: ! 3 '5
BV Ly ¢By=3W  we2y=M KEYE0C
z-intercept: 2,§ _,x,s "X o= 33 x‘2.°=|q
\.”o 3 3 (50) x:‘,}e__l:s_s ¥4
y-intercept: -
=0 3o+ :": 'S 6o + 5:; 33 Df}g:(ﬂ
Test Point: \'= 3’ =6 ‘ 2 2
(o, 2) 0 4% T ¥=7
¥ 0233 o<
13):«:-\5 X v
10 #
% \
Ay
T - *,1‘3; bxt 5 :§3
' . blek D black
) - =0 < Qe
Corner Points: ?g¥ ".;I\oe B b*au l:“ L l“‘ Ce ‘
A - \_, nteSeept
) . intercept D 6v¢ 5y=%3
A= (o0, &€) 3y =15
R
g = (97) ¢ s l 13
=5 3 1115
C Ine \’ )
Ye2ys 1Yy = Xz -2yefy + su bstitute l““c
J - t o | M3
{3 ' \‘Sl use Calc 3(-_1:'\“ )+‘ -“?S [0 t ‘ l ]
) 1L} + ’ + " 2 *\‘ - -42
® selve -5y 42 =16 ‘18 ('—;-’\)
. 720 =0 - S\I 27 27
; - ? .
a=yi=h \' =4 Ef = ,5.\.\
¥= '2\, vy
104 = -10.8+ ]
= 32
T €=(32,54)
4 peint
S Tes™ ®
[ z yevan (o, d)
% P_ 3 SRR aE ) 10t lo 2 |
i
/ \ vy
Plesys 1o-10 ¢ 3
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SECTION 3.3: GRAPHICAL SOLUTION OF LINEAR PROGRAMMING PROBLEMS

e Feasible Region
e Know the parts of the Fundamental Theorem of Linear Programming
e

s Matked aF Cort
e Method of Cor

— Set up a linear programming problem algebraically. = Sec“'w‘\ 3' ‘
— Graph the constraints and determine the feasible region. g Se&*:"\ 3.1
— Identify the exact coordinates of all corner points of the feasible region.
— Determine whether or not the linear programming problem will have a solution. e c k“k ‘Mé‘
— If a solution will exist, evaluate the objective function at e rmer point and determine the optimal
point.
e Leftovers

Session 2 Page 6



MmaxiMmize and MiAimize
Z= v+

- =

over the region, 1t they exist and where they occur.
2047 =0

Xeyz (|
2yx«y 218
X-y 43
S is wunboundend
in st quadfaat
Se o MaxiMmumM
evwsts
but the Ml'tn'q,“.;
evfs‘(’s Q.'* LY
corner point of
» Boql\éq.l‘y QJSQ .

Yy

M pMiZe
@y | T3 In 4y

D: (0,15) 3,0 + 15 = (5 < 5M.,“gs+
BOD | %4 472 1247219
(7,4) 3_7 - .1 22\{"" =25

PRI is at (o, 18)
with A  ikifum vallue of 5

e cvaxiaum  exists,

Session 2 Page 7



Min2e
Objective: Maximize P = 12z + 8y

Subject to: 3z 4y < 15

ouf  problesn Cooon eafliel

A Lo, e)
% (0'7)
¢ [3.2,64)
> (1)
mininize / Mavimize
12% « 8y
(o, 6.6) 20+ §-b5 =58 *
(o,7) |20 ¢+ 87 = 56

(3.,54) | 12.32 « 854 =816 R
(‘%)‘) |1°‘%¢8 = ey
minimam  is <Y (0,6.¢)
with o Vafue of 528

Matritium e at (32, 59
with a value of EL&.
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Pfoblern
ch lemon taffy requires 4 minutes to cool and 2 minutes to
ilable for wrapping.

R Talky

to cool and 1.5 minutes to wrap in paper.

wrap in paper. There are a total of 1.5 hours available for cooling and 0.5 hour
Determine the production of each taffy to maximize profit if the profit on the sale of each orange, lemon,

and strawberry taffy is 75 cents, 60 cents, and 50 cents, respectively, and previous sales indicate that they

should produce at least three times as many strawberry taffy as lemon taffy. How many of cach flavor

should the company make to maximize their profits? What is the maximum profit and is any time leftover

in cooling or wrapping? 'ﬂ& *: N\ZZQ ? = . S S £ . Q n «. 75t

Subject o 4S+40+ 30 % 90 (col)
S+ 20 «\5F & 3p (i

sS234

S20 p 20 (20

Thee Valiqbﬂes
. €aN  you §f aph this sy S'(‘QM?

to¥  how we have been doing it..

. Section 3 4y

Thefe s =« Feasible fegion with

Cofnef Points..

?(‘obum © Cota P“'{':“ S Cof Nels

aets harder...
nevdy week .
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