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SoLuTroNs $al tne

Linear Optimization
Math 326 Spring 2013

Prof . Lyudmyla B arannyk

Exam 2
ApriJ 17,2013

Please suow eLL youR woRK and circle the final answers. If you need additional space, continue
your work on the back of the page or exffa sheet at the end of the exam. You can use the textbook
and/or vour notes.

Problem Possible points Score
1 20
2 30
a
J 50

TotaI 100



1. [20 pts] True,lFalse Questions. Justify your answer to get a full cledit

(a) [10 pts] True or False: Suppose 13 is a non-basic variable in some iteration of the simplex

algorithm for some linear programming problem suppose zi - Q L 0 and. there is a

non-zefomirumumratiowhenperformingtheminimumratiotest.Thenentering13will
increase the objective function value.
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2. [30 pts] Suppose I provide you with the following Tableau:

z

?

,|

(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 teil you this tableau is for a maximization problem. Is the problem bounded?
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3. [50 pts] Consider the problem:
max 2ry * 5r2
s.t. xt I 2s.z I 8

11 14

rz13
11, f ,2>. Q

(a) Sketch the feasible region. Circle the extreme points of the polyhedral set. ffou do not need
to sketch the level curves of the objective. You do not need to label the exffeme 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) Set up a simplex tableau and execute one iteration of the simplex algorithm.

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

(0 [10 bonus points] if you find the optimal solution.
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(4)

2. [30 pts] Suppose I provide you with the foliowing Tableau:

{t

ft

(a) Which variable names go in the places of the question marks?
(b) If I tell you this is an optimar tabreau, then is this a maximization problem or a minimiza_lron problem?

(c) Now suppose I tel you this tabreau is for a maximization probrem. Is the probrem bounded?

RoLtlLa{ wy( is L-t -t]

"lX, 
,rt.p64r-^b ^24 

aAv< I 17L('11' prtrazt
d

7<&,cn<( <O
E+
6i 70

.J

rL\e-&'tt4

.4auq

("+ Q< ca.q { t<4Jz'4-<-

h 4 ffia,y1'sl1 L;24+1'6h 
/r*{A.rt, rzdtt4zo(

z

?

,|

aq4 Sr

I 
a''"r

a+
+

a.(<

+

*."is

Lu<

c)

r?c/'Lr- Tazaf'4.+

i/^?4t1 /a^6 ?
tO< Z-o /r',(/ 67-,

,dv
y'o

eA<.

S/ 6Y e
xb=

4* 4oo4 57

b4

\r

.b
2to

614,t *<t1

,'/ 
"4 

**fdrtz.-a ( f
A/K 442a-h'v1 fi<<

U'

a - l -%to - I -,/^t--

oPt'fi'ra-A't2 \

kt44oueUn 4

P{r *7 ^f *'*,
* fuoet<h*el. //?/+

D*'  , /1D f l . i  I i
.  ( l  .J

,^-

aj



(a l  ? -  2xr+9vr-

(ll 4"n'/-/a Lzf"- tI

&<2.'o€lof a /b-o'd&*t 
tl

.3a.2"< "Ze4 '

(c)  (  t^""  zY1 +{(z
'  

l "  + Y,*ZY' ,+C, =8
l \ . \ '
I  Kr f  sr  =\

I

I  
t '+ eq= 3

\  x '  ,  Yz-,9 ' ,9: . ,9=) '  o

3. [50 pts] Consider the Problem:
max 2rt l Srz
s. t .  h*2n2 18

11 14
12 13
11, :x2 /  0

(a) Sketch the feasible regton. Chcle the extreme points of the potyhedral set' (You do not need

to sketch the jevel 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) Set up a simplex tableau and execute one iteration of the simplex algorithm'

(e) Illustrate, the step you Just took using the simplex algorithm on your sketch of the feasible

region.

(f [].0 bonus pointsl if you find the optimal so]ution'
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