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Name:

Linear Optimization

Math 326 Spring 2013
Prof. Lyudmyla Barannyk

Exam 2

April 17, 2013

Please SHOW ALL YOUR WORK and circle the final answers. If you need additional space, continue
your work on the back of the page or extra sheet at the end of the exam. You can use the textbook

and/or your notes.

Problem | Possible points | Score
1 20
2 30
3 50

Total 100




1. [20 pts] True/False Questions. Justify your answer to get a full credit.

(a) [10 pts] True or False: Suppose z; is a non-basic variable in some iteration of the simplex

algorithm for some linear programming problem. Suppose z; — ¢; < 0 and there is a
non-zero minimum ratio when performing the minimum ratio test. Then entering z; will

increase the objective function value.
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(b) [10 pts] True or False: When a Phase I problem has achieved optimality all the artificial

variables are always out of the basis.
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2. [30 pts] Suppose I provide you with the following Tableau:

[ zlzy 20 s so | RHS i
2 110 0 -1 -1 2
5] 1
X 7 0|1 0 -3 -3 1
1 2
? 0olo0 1 —= —= 1
27 3 5 |

(2) Which variable names go in the places of the question marks?

(b) If I tell you this is an optimal tableau, then is this a maximization problem or a minimiza-

tion problem?

(c) Now suppose I tell you this tableau is for a maximization problem. Is the problem bounded?

X2

(4)
(4)

Xq
H

jabten (§ eptd,

w,

4]

Otacl  pedicerd  cotF Lees

X sS8 & f'?&//‘&/‘rb«_}} v &2

//(,efz’cﬁa conefroneets =2 | =
/7 ollern pooreeelel  COW <O D 5 g PO D kA ial
damaas fraa s O£ C A ateesemyr /;Zf?é,

() # fabbeac S A R iy 7 bl f, Jrret ey
P _ .

> staie o MAT, D FH LS T
;’/L@/{pr‘gu’f} v %TA, % % V.

Xe = b b B ‘4.5 ¥ 70 aled gy

B~ e o Y

et § ?Ofc'ca .c;\t;e Jptraeer’ S eetiek Xf € ¢ e
crent @/-5’-5"” ke 70.

Lo ten Gpiec S

R

= ﬁf&:— £Ceqen

—



3. [50 pts] Consider the problem:
max 2.’131 + 51;2
s.t. T+ 22, X8
I S 4
i) S 3
Ty, Tp 20

(a) Sketch the feasible region. Circle the extreme points of the polyhedral set. (You do not need
to sketch the level curves of the objective. You do not need to label the extreme points, just
circle them.)

(b) Can you determine from your sketch whether the problem will have a bounded solution or
not?

(c) Put the problem in standard form.
(d) Setup a simplex tableau and execute one iteration of the simplex algorithm.

(e) Ilustrate, the step you just took using the simplex algorithm on your sketch of the feasible
region.

(f) [10 bonus points] if you find the optimal solution.
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2. [30 pts] Suppose I provide you with the following Tableau:

[- 21T Iy S1 So RHS |
z 119 & =1 31| 3
2 1
Bl 1 8 == ==| 9
X 9 s =
1 2
? il 1 == = j
Xz i 3 3 ]

(a) Which variable names go in the places of the question marks?

(b) If I'tell you this is an optimal tableau, then is this a maximization problem or a minimiza-
tion problem?

(c) Now suppose I tell you this tableau is for a maximization problem. Is the problem bounded?
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3. [50 pts] Consider the problem:

max 217 + 9Z2
S.1. 1+ Pty 5 8
I § 4
TH S 3
z1, T3 = 0

~ (a) Sketch the feasible region. Circle the extreme points of the polyhedral set. (You do not need

to sketch the level curves of the objective. You do not need to label the extreme points, just
circle them.)

(b) Can you determine from your sketch whether the problem will have a bounded solution or
not?

(c) Put the problem in standard form.
(d) Setup a simplex tableau and execute one iteration of the simplex algorithm.

(e) Tlustrate, the step you just took using the simplex algorithm on your sketch of the feasible
region.

(f) [10 bonus points] if you find the optimal solution.
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