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TEXAS A&M UNIVERSITY . Math 140 _ SpI'iIlg 2025
I Mathematms WEEK IN REVIEW #4 - FEB. 18, 2025
SECTION 3.1: SETTING LINEAR PROGRAMMING PROBLEMS

N 1N ._/
o Always Define Your Variables ———> ,c ook a.'lf +k" P‘ n aa' ?MS{\ IN L
o Objective Function "N '\'6\2 P‘\O lO.M .

e Constraints

Pr 1. Set up, but do not solve. s 3 Vq,r'\q,‘:(o.s
A housing contractor wants to develop a 60 acre tract of land. He has three types of houses: a two-
Ledroom, a three-bedroom and a four-bedroom house/I'he two-bedroom house requires $70,000 of capital
—
for a profit of $20,000, the three-bedroom house requires $84,000 of capital for a profit of $25,000, and
the four-bedroom house requires $100,000 of capital for a profit of $24,000. The two-bedroom needs/3000

a @ the three-bedroom need€{( 3500 labor hoursy and the four-bedroom house needs’3900 [aBo7
TTours, ere are currently( 250,000 labor hours avaiabte. If thel|fwo-bedroom house onlEalf an acre, i
the large-fodr-bedroom house is orl 0.75 agres, | _bedroom nd the contractor
has 6 million _in capital, 1;12\_2‘1 many o Ceach type of housekhould be built to maximize the profit?

Variables: — Pr e (:\"{-
LI ‘H\e (L Y70 LCF oF 2- &Al‘oom ;\ouSes Vq,r:qh(ﬂ.s N ::;cﬁ
| pe
V. = ‘H\e humbcl‘ o F 3« bedcoorn "\ouses of howse
Objective: Maximize/ Minimize = 20000 X + 2- SO oo y
Subject to: ';X +. 7 S Vi < ‘o ( "’o'{'al acle S)
TooooK +F4000y
%000 ¥ + 3500y 4 ¢ 250000 (’(’O"M-ﬂ Ko bof k“J‘sj
X2oe, yzo, Z20 ’ ( non~dega +“¢:+y con S*(\q:n"'s)
Copyright (©) 2025 Texas A&M Univerisity WIR #4
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Pr 2. Set up, but do not solve.
Your burger company sells three different types of patty melts - the Big cheesy, the double decker, and
the classic. These patty melts all use different amounts of cheese (slices), bread (slices), and patties, as

given in the table.

Cheese | Bread | Patties
Cows —> | Big Cheesy % ﬂ S% T« Q (e
R —% | Double Decker 2\ 3 \ S 2_\
S — | Classic 1 2 J S 1 Y

Chee® 1281 #r the Double Decker i5/$2 and for the Clas

rofit for the B+

. VJ:“’(’Q - The pr i

T
certain agreements, the compang
Joow manv of each type of patty melt should be produced

Cheese lices of bread, ang
m order to._J__? . ?(‘oc:'\- S = Ugf:t‘:‘e
. UYaliable fof each tyw
of patty me i+,

+he +o'(’¢9‘ PP°Q:+

> ak Mo)‘k ! P -
£ B = The number of Big Cheesies Roduced
Lot geast! D = the oOumber of Double Deciars Produced
Z [ = The Oumber of classics Pfoduced
N\ pnole Yhan! > May NiZe ?; + + (¢ ( P: B+2b+¢ )
suksec{' ‘e . 3
(C £ 5300
3R+ 2p + (+o+at c‘\eesej, OP""BI\Q(

"

2 B + éb + 2C éoo (+°+a9~ brea.v”
28 + 2D ¢ Jc < 820 (fot<l pathes)
D

< 250 ( 2icansing  agleements

B2o, D20, (20
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Pr 3. Set up, but do not solve.

You have $16,000 to invest, some in Stock A, some in Stock B, and some in Stock C. You have decided
that the money invested in Stock A must besat least twice as much as that in Stock C. However, the
money invested in Stock A must not be greater than $9,000. If Stock A earns 3% annual interest, Stock
B earns % gnnual interest, and Stock C earns 4 % annual interest, how much money should you invest

—_— 2cS. . - T E— — - - - \
n ea(,h- 10 miaximize your annual interest? (\ee & olhe vaf( ‘L ‘Q PU‘ S‘(‘o c k (M oﬁly N\VQS"QJ)

A= toted amount tavested ™0 Stock A
B's mouh+ invested N stock B
S~

- ¢ ‘l‘cé s+ k C
= +ot Q amoudt  (Aves o
‘f’, = -\'(:;:). ancual  interesk (o Jollqrs)

Mayimize Tz 03A + .06B+ .o4C (3%=’°3)

S uk&ec‘\" Yo

A+ 1B+ 1€ ¢ 16000 (+otal to cavest)
Sppose °=‘)‘ j"? A 2 2c¢ ( catis)
—5
“* "A-&DCé.O
least A izc A £ 4 000 (5+ock A)
> A2
2AEC Azo, B2o, ¢20

22 2| (Flse)
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Pr 4. Set up, but do not solve.

An independent soda company makes two soda flavors: big maroon and Gig’em Ginger. Each can of
218 Luaroq) (s
soda require€2 cuy of carbonated water. The Big Maroon uses three tablespoons of sugar, while Gig’em

G‘ uses one tablespoon of sugar. Due to limitations on flavor packets, they can only pro
of Big Marooly Suppose thaf they havq 240 cups of carbonated watersyand 160 tablespoons of sugar. 1f
they selleach can of Big Maroon r@ and eacht can of Gig’em Ginger f01($0.40) how much of each type

of soda should they make in order to maximize profit? Will they ny leftovers?

m = +he ocumber of cans o€ 3:5 Maflocen
G = Yhe Oucnber of cans of G:S logn G\\nw

Pz the Yokad Profit

M axi N ze - M = 4G

S abject +o |,
fa AM + 2C < 240 (Cafboha.*'eé M“‘Qf)

aM + |G ﬁ- ‘éo (S“SQF)
M £ 70 ('Cla.uol‘ Packe"‘s)
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SECTION 3.2: GRAPHING SYSTEMS OF LINEAR INEQUALITIES IN TWO VARIABLES

e Solution set to a linear inequality is half of the coordinate plane, while the solution set to a system of
linear inequalities is the region of poitsthatsatisly all of the linear inequalitics in the system.

e Boundary Line - the corresponding linear equation for a a linear inequality

e Truc Shading vs. Reverse Shading \)

e Unbounded vs. Bounded solution sets

e Corner Points

Pr 1. Graph the inequality 42 — 9y < 24, labeling the boundary line and the solution set with S.

T dashed Line 9k bown 41!‘1 lfl\q
Hy -4y = 24
Teue %ﬁ (4 > - selid /l:ﬂg)
sha W (L) > - dashed l?‘\c)

T

\\\&
N\

Y

[7
17

-

v’

\
|
\
|
L0
y

YX=0 Y=o

4.0 ~q0 =0 424 ~/

Pr 2. Graph the inequality —4x + 7y§ 0, labeling the boundary line and the solution set with S.

So té L:‘\Q

16

L//‘

7

AN

g/

4
J

(e’ug(")e /’/
s vt -
S0 L .

—10 5 ! 10

7

/ iy
Y

Pk

5o lutions
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Hy-ay =24 3
(N-intefept) x=0 = 4o-9.y =24
2y =24
X
Y=o 1E -zﬁi‘ = -% (o_‘-g/gJ
N Hy=2
Y -intef cept -2 T:'( _:Ie (GJD)

check (ab) ot on

Line
boq_ a N .
l\é I\, 'Lme- :'F ft\qua,\:h (s
7~ Mxs 7y=0 +0ua , shade
x:o > "'L"o +7\l:° +l\¢;+ ‘\Q.lr
7\/ =0
Y=o (o,o)
e 4y ~ D
NuéA a SQCOI\J PG‘[\*_
= YK
-4y « 7y =0o Vs ?—; :‘?—

V= o sflope
@ test Po?f\'l‘ ( tot on  The ﬂ-\‘\e)
(l,o)

Y.l+720 20
-4 2o

pick

( No..-)



Pr 3. Graph the system of linear inequalities, the solution set with S. Then state whether the solution set is
bounded or unbounded and the exact corner point(s) of the solution set.

3x+y<12
6x 4+ 5y > 24 -
T+2y <16 .
x>0,y>0 .

Besy<ly Goedyz2 a+2y<Is y20
Boundary Line: 3y+y = 12 é‘/ﬂ’ 5‘( =24 x*l\l = l6 SK:p

z-intercept: 3p =12 = X=y4 b= 24 x=y x= |6
=0
(4
y-intercept: y )ol)z 04)0) ( | 6_10)
* - 5y = _
Test Pooint' ( °)l2) \1) - i—:‘ u 2\{ - :'6
' 2. 4.3 y=15-2%¢
bto (o0, 4.8) (o,7§)
(D,o) O© zay < 0%i6
T \#A Y Lef4- hand s2e
&7 S Ve8P % becomes O
\ np=
7 // /o /</;/ Steps
/ 77 X8 S ; True shading
| a é§ )C/ / ?ﬂu.s A Tegt pent
L T T ety
Ve 1o “/_5 » : < y[ - 76 The e 1"“'-("+‘I s ‘Hl(_
- / N\ {? ’_S"\Q,J‘Q the side 'H\e pon
/ \| - ~
4 4//?”22 s 00,
YA // A —
i /Lﬁ/ aBSNCaN ( other wise  shade
= o)
Corner Points: N&Léta For SQC\‘\\On 3 3
3

A= (o0,8) B » ¥%2y=l6
p= (% % BHN =12 o Yz 123y

¢z (4,0 vr2 (1234 =1L
D= (9,48 ¥+ 24- bx = L€
-5x=-¢
' 8/5

= 12- 34 -3¢
N= 12-3¥% B
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Pr 4. Use the graph below to write the corresponding system of linear inequalities.

R-Y £ 2«
Y = \o
20 4 =10
L. Yy = 12
15 /
N \ XZG) \/?_o ./
1€
0O - test wnt
o use a st poin
CorM‘\ 5 " S
poiits fof  eaclh  Line, we
y=0 . want “he ;NQ_M (;+\‘ a
5 /“’ 5 \ 15 20 test point Lo true
/ Test point (o, to)
Ky 2 2 2
lo-to =J_3- 22
+ - L c+y=10
4 2ty =12 20 22
Find  Cofner  points wy 2 to
A s The \-intelcept £of 2x4y=12 lotfo =20 2 10O
o > VY= 12
A= (O, \)') v/
LB 8) tefseckion  Aky=12 )  use cale + Ead RRER
B = > ¥ +y=10
s X = -ytlo Substtute oty (1)
2(ye10) +y =12
“2y «20 Y= 2
-y =12-20> -¢
y=¢
Xz =8«0=2
c= 161%3 (2,8 J v
- )
Gt\eo\c X=N =2 c-4=2
Y+ =0 6+4 =107/
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SECTION 3.3: GRAPHICAL SOLUTION OF LINEAR PROGRAMMING PROBLEMS

e Feasible Region
o Know the parts of the Fundamental Theorem of Linear Programming
e Method of Corners
— Set up a linear programming problem algebraically. -2 S&GJTTOJ\ g-l
— Graph the constraints and determine the feasible region. —) Sectio® 3.2
— Identify the exact coordinates of all corner points of the feasible region.

— Determine whether or not the linear nrocrammine nroblem will have
Lelermine waetner or noy tae near programming prodiein Wi 1av

=
o

— If a solution will exist, evaluate the objective function at each corner point and
point.

o Leftovers

etermine the optimal

New Section 1 Page 8



Pr 1. Use the feasible region to determine the maximum and minimum values of the objective function z = 2z+y

over the region, if they exist and where they occur.

2042=0

rT—y=2

Fund | TheoteM
€ S s bounded,
a  maxmum  ewsts
€ S s unbeanded ¥

Yhea Yhefe s
M oMy M\

Mo

5 \ % R S . Y \ Y NP a(wo.\(s exsts
4 fhe optimum  happess
/ -5 at cofner points S/
S s W\Qeql\étd
M ‘ . T+y=10 > 0o Max
l No Maximum )
(x,y) Z= dwy
A (0,-2) vbp,é
B: (0,0) ¢°k
C: (0,10) W < 4h
fe <s
D(O.l?) 2(03_‘.’\’)\ = ‘2 C\w efe . QD
E: (2,8) 2 () + (%) = 12 e e
F: (6,4) 2(e)« 4 = 16
G: (%.3) N )
H: (2,0) N
I: (6,0) X MatenuMm  valee of
)
J: (10,0) o (2 Occufs of  the AQSwer |
2ine  Seg tvent Cefnectin 9
dwost ook ol lowedi MEindtely  any (0,12) to (2,8)
SDlld':oﬂS -
2%+ = \X - \4:-2V+(1) x=t
Answel 2 ( t, -2¢ +(2) , whefe og t£2

New Section 1 Page 9



Pr 2. Use the Method of Corners to solve the following linear programming problem. ( ‘\t._d +o

-
Objective: Maximize P = 12z + 4y

Subject to: 3z +y < 12

the

Squk)

feonn eaf (tefr

6z + by > 24 3(-“_?\'\
T +2y <16 - ~ be. 4{4\/
The Cegion S e
x>0,y>0 .
Se a tay evists
P = 2xeHy o 8 a
12(0) +4(8) = Le 72 I‘i 1:
2(0) ) T 32 6 g
2 (L6) T Y (22) > ';\_Q_ 4 o
12.0 +4 (ug) = 14.2
(x4 +4:0 = A~
Mapimam  Vafue 1Y, which  oceurs en
Line Sesmn"' Ceonm (‘-‘, 72) te (qu) .
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Pr 3. An independent soda company makes two soda flavors: big maroon and Gig’em Ginger. Each can of
soda requires 2 cups of carbonated water. The Big Maroon uses three tablespoons of sugar, while Gig’em

S s

So

Ginger uses one tablespoon of sugar. Due to limitations on flavor packets, they can only produce 70 cans
of Big Maroon. Suppose that they have 240 cups of carbonated water, and 160 tablespoons of sugar. If
they sell each can of Big Maroon for $1, and each can of Gig’em Ginger for $0.40, how much of each type
of soda should they make in order to maximize profit? W?

M = x of Maloen

G = =

P

]

MaviMize

of Gingel
?POF;"‘

Cans
Cens

P= M «+ 4G
sM'OSQ—‘.\' Yo

T m €70
G M Zo_’ G zo
/
A [\ 2 My 2G =24D
- Mmi G = Qo
= -M+120 #»
|;_°(}I
; c IM+G=Llbo
S "/ G-= _3M+l‘° <
M= 70
] (o
A 5‘160 120 T e le
Lo 70 -3 M z-lbo
M= ~lbo _ léo
Test nt (o4e ’ 3
es Pe J ) 2.0+ 2.0 <240V
3.0 + (o) 4 6o
L,M\J¢A‘| é 76 J
nat e¥s ] Pz made
, (o‘o) = C »intefsection
2 M+ 2G=z 24
J4x2o = H
B (o,120) | O+ 20248 %3,&46:(60}
c ( 20 Mrloo = 6
(20, oo) + ¥loa = 50 (2olloo)
D "9;2 D) o Moo= 5333
P Y “sSe RREF

_I_AA,M.ZM“M profit (s S &r

l N0 Bi§ Mafoon cans an d loo

Se (\\\ns

G:j‘lf'\ QNG Cang

For Jeft-ouefs, — we

into eaclh
diCefe nee.
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2 (20) + 2 ((DD) < ?io_ = 249 o ﬂQP“onf

Cups of
3Me G < l6o C:::Z::*“‘
3 (20 )+ 00 = lbs = No Loftouer
M <76 Sugar,
20 £ 70
20-20= 5o

£2 feftoves Llaver packets. ..



