Instructions:

Name:

ID Number:

CSC 445/545 Test #2

Monday Nov. 19, 2012

1. Putyour name on\ery page of the exam.

2. Nocalculators or other aids. Closed book.

3. You should hee 8 mges including this header page.

Question | ®pic Max Marks
1 Complementary Slackness 20
2 Revised Simpl& Method 20
3 Integer Programming 20
4 Curve Htting 20
Total 80




-2-

1. Theproblem a student is asked to solve (@) [6] What is the dual of
by their COOP employer is: this problem?
Maximize -2X;  +  4X,
subject to X, < 1/2
Xl - X2 < 0
_5/3X1 + X2 < 0

Xp X 20

(b) [14] Apply complementary slackness to this problem to determine if (3/10, 1/2) is
the correct solution. Explain what you are doingvatyestep.



[20] A student started solving this
with the revised Simplemethod:
Maximize2 X; +4 X, + 8 X3
subject to

OxX;+1x,+2x3< 4
Ox;+1x,-3x%x3512
1x;+1x,+1x%x3<10

Xp Xo X320

and after seeral steps, haa = 28,
H=[251], x5 = (4, 8, 6) and

The Revised Simplerethod:

1. SolveATB y =cgfory.

2. Compute[cl, — YT Ay]xy to cet
coefficients of non-basic variables.

3. Solve for entering column d in the
current dictionary:d = Ag'a wherea

is the entering column taken from the
initial problem.

HJ=[6 4 3. Computethe updated values fdfl 5, the current solutiorxg and z
afterONE more iteration. She all your work.



(@)

(b)
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Theultimate goal is to find an integer
optimal solution to the problem which
has this initial dictionary:

X4=-5 -2 X1+ 2 X2-3 X3
X5=-7+8 X1+ 4 X2- 4 X3
X6=8-2 X1+0 X2—-1 X3
X7=5-1 X1+0 X2—-1 X3

z= 0+4X1-1 X2-1 X3

You put this problem into the program
you wrote and this was the final
dictionary:

X2 = 6.5+ 1.0 X3+ 0.5 X4- 0.5 X6
X5 = 51.0- 4.0 X3+ 2.0 X4— 6.0 X6

X1= 4.0- 0.5X3+ 0.0 X4— 0.5 X6
X7= 1.0- 0.5 X3+ 0.0 X4+ 0.5 X6
z= 95— 40X3- 0.5X4- 15X6

IMPORTANT: In parts (a) and (b) bel| am asking you just to tell me what to do
next. | am not asking you to selthe problem.

[6] What constraint(s) would you try adding next with your computer program if
you were using the separation technique for integer programming?

[14] Compute the Gomery cut for this equation:

X2= 65+ 1.0X3+ 0.5X4- 0.5X6
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4.  Considethe following thred X, y) data points(1, 1), (4, 2), (6, 5)

(@ [5] What problem would you sadv(not in standard form) in order to find a linear
approximation that minimizes tHe;-norm?

(b)  [3] When you cowert this problem to standard form, what will the objeetiunc-
tion be?

(c) [5] When you cowert this to standard form, which equations arise for the point
which hasx = 6 andy = 5?



(d)

(e)

[Question 4 continued]

Mary and Paul were asked by their boss to find a linear fit for some data points.
They found both anL;-fit and andL,-fit and plotted the results (see thextne
page). Thelue points are the original 7 data points. The tis are shown as red

and green lines.

[4] Your boss wants to knw which line represents ab,-fit: the red one or the
green one? Justify your answers based enthe L, andL,, fits are defined.

[3] The red line currently looks lka nmuch better fit for the data. What advice
would you gve your boss in order to makhe approach indicated by the green line
give a fetter approximation?
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Replace this page with excel picture.
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Use this page if you need more spaBP¢ease clearly indicate the question you are
answering.



