Exercise 3.3, parts i, i and v

We want to design a box with dimensions £ X b X h such that the volume of the box is at
least V', and the total surface area is minimal.

min 2(¢b + bh + ¢h), oh >V, £,b,h> 0.

Non-convex problem! Replace £ by e’1, etc:

min 2(e%1T%2 4 oT2FTT3 4 oT17TT3)

T1,L2,L3
such that
1+ 2o+ 23> In(V), x1,20,23 € R.
Let
flz1, 20, 33) = 2(e"1172 4 727773 4 oT1173)
and

g($1,332,$3) =InV — (xl + D + $3).

The transformed problem is of the form (CO) and satisfies Slater's regularity condition
(why?).
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Example (ctd.)

KKT conditions: we are looking for x € F such that

Vf(z) = —yVg(z)
for some y > 0, and such that yg(z) = 0. This means

[ eT1FT2 + %113 ] 1
2| P12 4 P2t | = —y | —1 |, y(nV —(z1+22+23))=0, y>0.
eZ11TT3 + eZ2 T3 1

By solving this system we find the following KKT point:

1
r1 = T = I3 = 5 In(V), Yy = 4V2/3.
This gives for the original variables:

t=e"1=V13 p=c2=y1/3 p=¢c3=y1/3

So the optimal solution is the cube (£ = b = h)!
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