ExAMPLE 1.1. Let’s recall a simple optimization problem from differential calculus (Math
140): Goats are an environmentally friendly and inexpensive way to control a lawn when
there are lots of rocks or lots of hills. (Seriously, both Google and some U.S. Navy bases use
goats on rocky hills instead of paying lawn mowers!)

Suppose | wish to build a pen to keep some goats. I have 100 meters of fencing and I
wish to build the pen in a rectangle with the largest possible area. How long should the sides
of the rectangle be? In this case, making the pen better means making it have the largest
possible area.

______________________________

Figure 1.1. Goat pen with unknown side lengths. The objective is to identify the
values of z and y that maximize the area of the pen (and thus the number of goats
that can be kept).

| > restart : with(Optimization) :

> objective == -1- y-x;

i objective .= -y x 1)
> constraints := {2:x+2-y=100,x >0,y >0 };

i constraints .= {2x+2y=100,0 <x,0 <y} ?2)
> QPSolve(objective, constraints);

i [ -624.999999999999, [x =25.0000000000000, y =25.00000000000001] A3
>

[Mopotnpnote 01t 10 PELTIOTO oYU Elvol TETpaymvo (1ogg OAeg ot Thevpeg).Ilapatnpnote 6T
QVTIKELUEVIKT DEV EIVOIL YPOLLLLKT], EVED 0L TEPLOPLGHOL £lval. T'tar owtod kdvovue quadratic programming
ue xpnon g QPSolve. Av ntav ypoppikn 1 avtikelpevikn 0o kavoue linear programming pe tnv

| simplex.

AgvmoBéoovpe 6T TO Gpa TOV PPaYTY Eivar 0pOOYDOVIO TPIY®VO pe

| KGOeTeg TALVPES X, Y.
| > restart : with(Optimization) :

> objective == - % S YeX;

objective := - % VX “4)




1
2

> constraints = { x+y+ (x2 +y2) =100,x >0,y >0 };

i constraints := {x +y++ ¢ +y2 =100,0 <x,0 < y} 5)
> NLPSolve(objective, constraints);
[ -428.932188134524665, [x =29.2893218813452, y=29.2893218813452]] (6)

>

[Mopatnpnote 0t 10 PEATIOTO GYNLO EIVOL IGOCKEAES 0pHOYMVIO TPiy®vo (10€G 01 KAOETEC TAEVPEG).
[Mapatnpnote 0TL Ol TEPLOPIGUOL deV £tval YPokol. [ anTO KAVOLUE [N YPOUUKO TPOYPUUUOTICUO
ue NLPSolve.




