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SA305 - Linear Programming Spring 2013
Asst. Prof. Nelson Uhan

Lesson 19 / Quiz 6. Improving Search Review

Instructions. You have 35 minutes to complete this quiz. You may use your notes, homework, and textbook
during this quiz. You must work in teams of 2 or 3.

This problem will walk you through the improving search algorithm
on a small linear program. Consider the linear program below and the
graph of its feasible region to the right.

minimize x,

subjectto  2x; —3x, <0 1)
X1+x,<5 (2)
x20 (3)
x>0 (4)

a. Letx’ = (0,5). Which constraints are active at x?

(2) wnd (3)

b. Write the constraints that a feasible direction d = (d;, d,) at x° must satisfy.

d,+dy €5 A=) |+ (D <5V
4 20 | 20/

c. Using your answer from part b, is d = (1, —1) feasible at x°?

\/es, 0T=(|)‘J> is feasible ot ¥°

d. Call the objective function f; that is, f(x) = x,. Using d = (1, -1), compute V f(x°) Td.
Is d improving at x? Why?

TEE)=(0,D) > D= (0,)-(1,-)=-1<0
Since we. are. minimizing £ oand VF >’<’°>T0T< 0, OT(S n'mprvvir\j at ¥

e. Using A =3andd = (1, -1), compute x' = x° + Ad.

X=(05) +3(1,-D) = (3,2




f. Trace the trajectory x° — x' on the graph above. Note that if A > 3, x” + Ad is outside the feasible region.

g. Now, which constraints are active at x!, the solution you computed in part e?

(D) and (2)

h. Write the constraints that a feasible direction d = (d;, d,) at x' must satisfy.

2d, -3d, <0 1-(3-2) 2ACD-3(D<0 V
d+dy <0 D+(-D<s0 V/

i. Using your answer from h, is d = (-3, -2) feasible at x'?

\/e;S, 6T=(-3,‘Q> is feasible at X'

j. Usingd = (-3, -2), compute V f(x') Td. Is d improving at x'? Why?

f&d=(0,1)-(-3-2)=-2< 0
= d- (‘3,';0 1S FMJJVD\/Mj af ¥

k. Using A =1land d = (-3, -2), compute x2 =x'+ Ad.

Y= (3‘/ ;),} + | (-3, -01) =(0,0)

1. Trace the trajectory x' — x* on the graph above. Note that if 1 > 1, x' + Ad is outside the feasible region.

m. In words, are there any simultaneously improving and feasible directions at x*? Why or why not?

No: since we are minimizing Xy , 4y /'MProvir\a direction must Pm’mé “Aowonwards”
Cfl/\ H’le Vleam(‘iuﬁ X?_ Of,‘re(:f/iﬁﬂ). H;m){ver) g'ﬂvx Y% Hr\ere otre. hw ]CEQSINE Sofu{-im\g
i the ‘dewnwards  direction.

Preview: the simplex method
e The simplex method is an improving search algorithm for linear programs
e It moves between “corner points” of the feasible region
o This implies specific ways of computing improving and feasible directions and step sizes

e Next time: geometry and algebra of “corner points”



