TEXAS A&M UNIVERSITY
‘.‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

MATH 140: WEEK-IN-REVIEW 5 (3.4 & 4.1) 2. 0‘05 Lot & max
2. X0 Y70, non-vieq ahve
/7 3, constants:
1. Determine if the following linear programming problems are standard maximization problems. If
they are, transform the constraints of the linear programming problems to linear equations with
slack variables and write down the corresponding simplex tableau.

(a) A.wmax V'
Objective: Maximize P = 2z + 5y L. X0, '\3-7/0 ‘/
Subject to: by < —2x 4 20 3. ( rewrk the c,ov\g‘mo‘.ivﬁ'&’)
3—4dy <z <20 \/
220, y>0 ZX+ 0y
- X - L]-\& <-D %

BLEM
goLLN: NOT A STANDARD m A% )M ZAT) ON PARO

(b) L. max V
Objective: Maximize P = Tx + 3y + 5z 2. X270, ,\37/0 \/
Subject to: x +y+ 2z < 20
— 3z +4y > —18 + 52 3. —39‘-4‘4\;\3—5{' 7 -1%
2r < —3z+30 )
>0, y>0, 2>0. 3%"4—\3-51‘65 |g\/

2x 332 £ 30 v
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2. For the following simplex tableau, identify the pivot column, pivot row, and the pivot element to
be used in the next iteration of the Simplex Method. Show supporting work.

x [yl s sz s3 P |constant | 24
311 0 0 0 24 | T
_(32 21 0[0 1 0 0 18 >f)_ Cuwndedhed vahod
Q) .
rivey o TR > el > Gk oo
B ==} §
l[\
pivet

coumn (esh we abue a.vm"‘ha
(n ¥ Yootom oL )

The Pi\rb'l: element 1o @ n Row 3 Columm 2

Ty z 81 sy s3 P | constant ‘e vah
“1/200 174 1 —1/4 0 0| 17/ é("fs"f“‘q )
o) | la2t 34 0 14 0 0| 19/ Ly = -
p!vor 200 370 0 1 0 30) 22=15 (smaller) S piva 1o
rouw —110 —-1/2 6 3/2 0 1 63 |
e
T
pivet
CO\va\

-“Nz_ Pl\m—}- e_‘emew-\—, WS @ W) R‘Du) 3) Colum.n l
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3. Read the values of each variable from the following tableau below and classify each variable as basic
or non-basic. What corner point does each tableau correspond to, if the problem had been solved
using the Method of Corners? Determine if the solution is optimal and explain why.

xr Yy s1 sz s3 P |constant Pasic vamables s th )
30 1 0 -1 0 3 o ,Coniénmm”‘%&
(@ | -7 0 0 1 3 0 5 tin Hadr column s o
21 0 0 1 0 2 sinale, 4
—40 0 0 3 1 6 Non-banc varahles ; not basie .
Rasic Nov - basic Set all non- base
Vos
Nt . arodes 40 200
S\ :? 53: O SoLN ¢ _ﬂ_O\_T' DP%M becawoe
5, =9 Corner pri- He lost row has a neﬁo\'h'"%
= b e -
P 6&3}‘- (0)7-7 Mﬂa‘ L}'
T Yy S S9 s3 P | constant
0 0 7/3 1 2/3 0 4
) |10 0 —1/T =3/7 0 3/7
0 1 4/7 —2/7 1/7 0 20/7
00 0 —4/7 9/7 1] 54/7
Basce Non-bagie
x, ‘-'-3/;; S\ S orney Qni—
20
N N
_ sy 53: O SoLN LSN_O_T osyhm_a& be cauoe
P= /? He last row has a neﬁo:h'"@f
evrh'\a_ ~4¥s
T Yy S1 82 s3 P | constant
00 7/3 1 2/3 0 4
() |10 1/3 0 —1/3 0 1
0123 0 1/3 0 4
00 4/3 0 5/3 1] 10
Basic Non -basic SoLN tg QPT/MAL be cawoe
*x = Sl =0 He last row contoins oh‘\a_
\8 - I']" $3<‘ O “Oh-ne%a-‘—;\sg Qn‘)ﬁts.
s =
4 L‘J Corner pnt

(X\\@ = (1 ) 4—)
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4. Solve the following linear programming problem using the Simplex Method.

Objective: Maximize P = 2z + 3y
Subject to: bx + 4y < 32 =% S -\.4_:3 r§ = 32
X % 5, = g

10| 2=5 (emalle,)

2
-2 |-»|0 © l 0 Pivetr en@ in Rowd 2 Gol 2
Pivet
Coluwayy
X |\ M S, Sa P congt,
poll@lo 1 -2 O TZ] 574 (o)
oL © ’ 5 .
L — O 2 =10
2 \ 0 2 3
“'.'-2— O O 2> | l5 Pim M 3 in Row 1 Glumnd.
2.
PV vo Bauscc Non-bagic
column X= 4 5):—'0
« 4y & 6 P consy. [P $°°
o L -2 o p=
> 3 l}_ SoLN: wax P = |7 oF He
o | =2 =2 o] 3% polnt  (x,4) = ( 4,3)
b b t N
L
D O _Q % l. l?— - qall V\oy]-y)egq.h've eniries

=7 finad 4adeay
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5. Solve the following linear programming problem using the Simplex Method.

A farmer owns a 12 acre piece of land and cultivates greens, carrots, and cucumbers. Each acre of
crop that is planted has certain requirements for labor and capital given in the table below.

Capital ($)

Labor (hrs)
Greens (per acre)

Profit ($)
36 6 40
Carrots (per acre) 24 6 30
Cucumbers (per acre) 18 2 20

If the farmer has $360 available for capital and 48 hours of labor for cultivating these crops, how
many acres of each crop should be planted to maximize profit? What is the maximum profit? Is
there any leftover land, capital, or labor-hours?
Let 2 = number o@ acres e;? dv“eer\g oy Vhveted

"3 = Numeer ¢9£ acres GE camots cuthuakd

2 = number e*g acres ¢ cucumoe cu ¥ veted
P = )PN»P‘«S— mode 'Qrbm SQ\Q c.¥ Wese, m?)"h"\o\u

Ob\')e_d\‘\)% ., MAx P= 402+ 3oaa+ 20%

STANDARD
Subjedt 4o Cland) =t y +2 < 12 mnx.JRosLan
Ceapital) X+ 2+ 187 £ 360 | o wa
Wé Simp LEX
(adoor - @) (o:x+%j+ 22 2 4% ) mETHD
( (mn—heﬂa%-i\ye) X 70, '\37/ O, >0
$,79) S» >
In+roéuc,4>, \, ) $70, S70)

—

ack varables for eadh congivaint (excepr R
Ary+R+5 =12

bz + b _
3+1%*53 42

_401-30\3—2021_9 = 0O ] ob\')e&,)\;oﬂ

non- negq.
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— ' \
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L\Q O O \D ©c b | 360 |

SOLN; _n'lg -Fa

vmer must culhvak o o
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6. Consider an experiment where you select a letter at random from the word “chance”.

(a) State the sample space for this experiment.
’\ L4
¥ the dwo s are inc\iér}\nam\s\ﬂo.\o]e %

(b) State all simple events for the experiment.

)
v o\ql,j one, out come

ek, thy 1Y, inY, feb

(c) Give an example of an impossible event for the experiment.

L an event that Cant Ma@\am
E = ‘« SQ\QC(’ 'E\/\Q X,Q\:‘(,Q,r _& %‘OW\, Yo, W& C\'\C\V\CQ

E=13%" 4? (empry)

(d) State the total number of possible events.

n=>5 (nuwn‘oer of o@come&)

5
Total Nnumber of eyents = L = 32

»

lewed a,e,v,0,w

(e) Write the event, V, “a vowel is selected”.

Vo= fooed
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7. You have two bowls containing pingpong balls. One bowl contains 4 identical blue balls labeled 1
to 4. The other bowl contains 5 identical green balls labeled 1 to 5. A blue ball and a green ball

are drawn at random, one from each bowl, noting the numbers. £,

F
(a) What is the sample space for this experiment? \ S | \/ O@ ]

Q_ ‘
Q= %(‘)O )(')73)(‘>6))(‘/"5”)J(1)5)) 5 o)
(Z)D) (2)2))(7)33)(2/4'))(2)5)) é R L!*
(3)D) (3)1)) (3)?9)(3’)4*)) (3,5),

(4)0) (4)9—3)(4)3’3)(4)4—3)(4)5)3 fumber e o comes
= & Xb =20

Oy

(b) Write the event, E, that a ball labeled 2 is drawn.

E = Sl(l )2')) (2:‘3) (?_,z\)(z_)@)( 214-)) (1)S) ) (3)2) ) (4)2’> 3

. combine
(c) Write the event, F, that a sum of 4 @ sum of 5 is drawn.

E - {(133))(1)2))(3)\3) (.L\-)l)) (3)?-))(9-)3%(1)43}
W—/
gum ot 5

(d) Write the event, G, that a sum of 7 is drawn.

G = 1(2,9),(3, @)(q-)?ﬂj

Copyright (©) 2024 Shelvean Kapita Math 140 WIR 5: Page 8 of 13



TEXAS A&M UNIVERSITY
"‘Il'vI Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

(e) Write the event, H, that the number on the green ball is a 3.

H = 3(1,57,(%63,(3,6),(4)@}

(f) Verbally describe the event H¢

C
H = He eent o viumboer other than 3 (s drawmn
on the 3reen balk ™’

(g) Are the events G and H mutually exclusive? Explain why or why not.

G]ﬂ H— = {(L}-)%)ﬁ LS nok em?‘bj , SO

G) Omc\ ‘r\ Q@ not Muh«a\\\a eXc.\V\S\‘\rQ-
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8. A fair coin is tossed three times, noting the side landing up on each toss.

(a) State the sample space for this experiment.

g = %HHH,THH) HTH, AT, TTH , THT, HTT)TTTE

(b) State the event, E, that the second toss is “tails”.

E = ST, OTH), (4T, LTTT)j

(c) State the event, F, that all tosses land on “heads”.
F= S0y H)B

5 Combine Outcongs
(d) State the event E'U F.

EVUF = %(HTH),(TTH),(HTT)) (r77), (R

tommen outomes
(e) State the event E N F.

¥ N0 outcomes in Commen
ENF=935=9

(f) Are events E and F mutually exclusive? Explain why or wy not.

swe BNF = {B:(}D ) E and T are mwh/w,\\j excusive

events
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9. A card is drawn at random from a standard 52-card deck, noting the suit drawn, and a ball is drawn
at random from a bowl containing three balls labeled 1 to 3.

(a) State the number of outcomes in the sample space, S, of this experiment.

Ein o,? putcomes = L].X 3= 1A
G = § (1,1), (hD), (1,3, (D1, (1,2, (d,3), (D),
(S, D) (3)93)(5)53, c, D <C)25)(C’)37) (C’)%}(

(b) State the number of simple events of the experiment. Write one.

¥ s‘mn?\e, ernts qre subseds oP S with ‘tm\:\ one Outtowe

S has 12 outcomes = +the number e? Sim&)‘e cvends S X

(c) State the event, E, that a ball labeled 2 is drawn from the bowl.

E= 304D),0,9,(57),(¢,0f

DL PRy

(d) State the event, F', that a red card is drawna number less than 3 is drawn.

F= %_( H)ﬂ)(.\—\,’l_) ) <D>‘\/ (sz)}

one or the Ofer o Yol
(e) State the event, G, that a Spade is drawn number greater than 1 is drawn from the bowl.

G‘T = %(S)D/ (5)7’3/(5/55) (H)Z‘)/(HJEDJ (D)l))(_])),%))
(C) 2‘))((’)3)‘}
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10. Shade the region on the Venn diagram representing the events given below.

a BOnA S= {2z, wy A=S@xy B=Txul

B = %@ 23’
BN A = wy

¥ S Contting eUEﬂJH/H'\nj , not \ju\s‘t 2!%

5= 5_%7(,'5)%3
KNG = g
(A0 @)= {wrry 2

c. (A°UB)“ 9:%&7,9&,13 ;_v_-}
DeWorgons Low 3 c /
3 A= 19,2} 8= Sxyy
(ﬁLUB)(J e g
- @) e ATU0 = Juz %y
c C
- A(\Q)o (PS Uﬁ) = {ws
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)

11. A letter is selected at random from the word “chance,” noting the letter, and then a spinner divided

into three equal regions (maroon, white, and gray) is spun, noting the color. If the spinner lands
on a dividing line, it is re-spun. Consider the following events.

W .= the event “a consonant is drawn”. <= i c )\n ) “'3'
X := the event, “an h is drawn”. = {h}
Y := the event “the color spun is maroon”. { mq,reen.ﬁ

(a) Verbally describe the outcomes in each of the folowing events.
(i) we

C T _ )|
W = the event o vowel 1§ drawn

2 AND
(i) WnNY¢“

C
WNY"= Hhe ewnt ‘o consonant s drawn, AND o cdor
)
Other Yhan maresv (S SPUn’

ﬂoﬂﬁ AND
(i) YO U (W 1 X) wNY = {hy

c -
\} ) (WOX): e euent “a olor other +hon marton & Spun
« )]

or ihe ledes W (S Arown

(b) Write each of the following events using symbolic notation.

(i) The event “a vowel is drawn (and the color spun is maroon”.
-\_/\-

ol & consonant \/\(C \/

WY
(ii) The event “a consonant other than “h” is drawn,(and/a color other than maroon is spun”.
x© &
C c

XNy
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