APM 236 Second Midterm March 10, 2004 100 points possible
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You may not use calculators, cell phones, or PDAs during the
exam. Partial credit is possible. Please.read the entire test before
starting. READ EACH PROBLEM CAREFULLY.

The test ends at 7:00 pm. If even one student does not stop
writing when asked, I will not curve the test.

Print your name clearly:
Print your student number clearly:

Please sign here:

Problem 1 out of 20
Problem 2 | out of 10
Problem 3 out of 10
Problem 4 out of 10
Problem 5 - out of 25
Problem 6 out of 25

Total out of 100



1. (20 pt) Use the simplex method to solve the following linear programming problem:

Maximize —2z 4+ y
subject to

-2z + y £ -1
-2z + ¥y > 1

where z,y > 0

For full credit, you have to give an optimal solution and the optimal value. You can’t just
give the final simplex tableau,
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2. (10 pt) Consider the linear programming problem:

Maximize ¢T %

subject to

A

3]
IA
oy

where Z > 0.

Assume that A is an m x 7 mafrix, be RB™, and € € R™.

Prove that if b > { then there will always be fea51ble solutions. (That is, show that if b>0
then you can always find T € R™ such that AZ < band > 0. )
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3. (10 pt) Consider the following simplex tableau:
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This tableau arcse in the process of solving a maximization problem. Prove that this maxi-
mization problem is unbounded. '

The txblean Ctodes fwo tonervetnts
and e obpetive fonetron |

maximize X, —Xzt5

Subyect o
. 2Xs5t X = 5
“2X +¥atqx; 21
Xlt" X4.20

X, € Xg 4te Lasic vareables.
X8 Xz aw pon pasTE vAr albleS => X FXg T

lf« Xy taartases /,.,.,, O while X3 = O /.A
(oG tS b ob et U Sfontron are
2z = X +5
¥4 %>

TAM A AL X %Mf M"ﬂrw(,&/‘?‘f/ F [malaLc<S
/ i £ Xy (s 18 -
drd g oMUl KN AAL A0k Tz
/\/3 {oﬁb'ovlt/:'ﬁ-u‘- péslﬁl'f'.f fhlc /A oé/cw"/uc
fmc,{—wfn can loc mrﬁc?rarfl7 (acye -
Thes prves e prolelem is wbounded.



4. (10 pt)
a. Consider the following simplex tableau:

Ty &3 X3 Ta Ts T Ty
zz|-1 O 1 4 -2 1 0] 0

z2| 2 1 0 2 1 3 0] 0

z7|-1 0 0 4 6 1 1110

&8 60 0 -2 -1 -10 0|4

This tableau arose as part of a maximization problem. What will you take as your
entering variable and as your departing variable? What is the reason for this choice?
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b. Consider the following simplex tableau:

1 Ty X3 T4 Ty g Iy
x4 0 3 1 -1 0 -3
z! &5 1 -1 0 -4 0 2
zgt 1 0 -4 0 1 1 3
2 0 -3 0 -1 0 6|2

This tableau arose as part of a maximization problem. What will you take as your
entering variable and as your departing variable? What is the reason for this choice?
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5. (25 pt) Use the simplex method to solve the following linear programming problem:

Maximize z = —z + 2y + 1
subject to

r -y
z - ¥y
-z —
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Where 2 > 0

For full credit, you have to give an optimal solution and the optimal value. You can't just
give the final simplex tableau.
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6. (25 pt) Use the simplex method to solve the following linear programming problem:

Minimize z =2z +y+ 5
subject to

r = ¥y
= ¥
—z — gy

A IA
—_

Where z > 0

For full credit, you have to give an optimal solution and the optimal value. You can’t just
give the final simplex tableau.
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