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The LéGrangié.;x of the problem is given by —
L =22+ 422 - \z1 + 2, - 4).
Hence, the necessary conditions of optimality are given by —
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First
» We restate the Inequality constraints to be i the form
9 <0 —
g1(x) = 4—1‘1-—22 < 0
92(x) = o _3 < 0
95(x) = z,_s <0

The Langrangian of the problem is —

L = ¢f+2§+,51(4—:c1—z2)
tB2(21 ~ 3) + B3(z, - 5).

Our ~ guess is that the solution will be op the line defined by

21 +2,-4 =0,
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The LaGrangian is given by —

L = z24+322+422 4+ Mzy+2a+235-5)
+61(z1 - 3) + Balz2 - 2) + Ba(z2 + 23 — 5).

Emce, the necessary conditions of optimality are given by

‘ 0 = aaﬁ = 2z2:-A+5
0 = gfz = 6zy— A+ B2+ 5
0 = g;r; = 8z5— A+ﬁ3
0 = %f\‘ = zy+29+23-5
0 = Bi(z1-3), & > 0
0 = Ba(z2-2), B2 > 0
0 = PBa(z2+2z3-5), 8 2 0.

We shall start by ignoring the inequali ints, i
quality constraints, i.e., set 8, = 8, = 8, =
0. The resulting equations are — ’ R

2z, - A = 0, = z; = A/2
6zy — A = 0, > 2z, = ,\/6
8z3 — A = 0, = 23 = A/8
T1+2T2+23 = 5.

Substituting into the last equation, we get —

i+5+A—5
28" 8

which implies that A = 6.3158. In turn, this implies that z; = 3.158, 2z, =
1.053, z5 = .79. ’

From this solution, it is clear that the first inequality constraint is vi,.
lated. As a result we set z; = 3, while keeping 8> = B3 = 0. The resulting
equations are —

221“)\%'/31 = 6—A+}31 = 0

T2 = /\/6
T3 = A/8
Ty + T3 = 55—z = 2.

This implies that -;- + % = 2. Consequently, A\ = 6.87. Substituting this last
value of A, one obtains the solution —

z, = 1.14, z3 = .88, ,51 =.87>0.

This solution meets all the necessary conditions of optimality.

In the above example we started by ignoring the inequality constraints.
This led to a solution in which one of the constraints is violated. As a result
we guessed that the optimal solutions are on the boundary of the violated
constraint. Effectively this converted that into a new equality constraint.
Our guess was correct, in the sense that the resulting solution met the nec-
essary conditions of optimality.



