ELECTIVE 2
OPTIMAL CONTROL SYSTEMS
(ACE 326)

Homework 1

Lecture 3



Exercise 1

f(x) — —x1 — O.sz
Subjectto 2x;+3 x, < 12,2x1+x5, <8,—x1,—x, <0

Solution:

1. Write the equation of any inequality in standard form:
a 2x;+3x,=12(g1)

b. 2x1+x, =8 (9g,)

c. —Xq1,—%,<0 15t quadrant (gzand g,)
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Exercise 1

Multiple solution Problem
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Exercise 1

2. Determine the vertices of the feasible region:
A(0,0), B(4,0), €(3,2),and D(0,4)
Determine the objective function at each vertex:

f(OO) =0
f(04)——2

.



Exercise 2

f(x) = —x;+2x;

SUbjeCt to —2x1+x2 < O, —2x1+3x2 < 6, —X1, —X> <0

Solution:

1.

a.
b.
C.

Write the equation of any inequality in standard form:
—2X1 + x, =0 (gl)
—2x1+3x, =6  (g,)
—X1,—X,< 0 15t quadrant (gzand g,)




Exercise 2

Unbounded solutions Problem




Exercise 2

2. Determine the vertices of the feasible region:
A(0,0),B(1.5,3),C,and D
Determine the objective function at each vertex:

f(0,0) =0
£(1.5,3) = 4.5

feand o« RS

.



Exercise 3

f(x) = x1+2x,

Subject to 3x1+2x, < 6,2x,+3x, = 12
Solution: X1, % =0

1. Write the equation of any inequality in standard form:
3x1 +2x, =6 (gl)

2x1 +3x, =12  (g,)

X1,Xp = 0 15t quadrant (gz;and g,)

X1,X; <5
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Exercise 3

Infeasible Problem
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Remarks

» The optimization problem that can be solved
graphically should be linear, continuous/discrete, and
static with two design variables .

» The maximization problem equals the maximum cost
function of all contour vertices.

» The minimization problem equals the minimum cost
function of all contour vertices.




