| We solve E2010A Opg 5 and E2010 Opg 5 in maple.
| > with(LinearAlgebra) : with(plots) :
| >
| FO210A Opg 5
> A:= Matrix(3,4, [-1,5,2,5,0,3,0,1,-1,0, 1, 2]);
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=> xv = Vector (4, [X}, Xy, X3, X4]);

XV

_> AX = AXy,
-X;+5X +2X;+5X,

Ax:= 3 X+ Xy

=> b := Vector(3, [5, 2, 1]);

[a—

=> c:= Vector(4, [0, 5,1, 4]);

N Y1 =)

[ > yvi=Vector (3, [y, v ¥3]);

;(1) Det duale program
> DotProduct(b, yv);
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SY|+2y,+ ) (7)

_> VtA = Vector[row](yv).A;
ytAZZ[‘)’l_)’g SY|+3), 2+ 5y1+y2+2y3] (8)
;Substitute y 3=1-2y 1
> subs(y;=1—2-y, ytA);

[yl—l Sy,+3y 1y1+y2+2] (9)
_> Subs( Y3 =1 —2-y,, DotProduct(b, yv) );
3yit2y,+1 (10)

Now we have a program in just two variables (y_1,y_2) - we can find a solution from
| a drawing
> implicitplot([y; =1 =0,5Y+3- %, =5+ +2=4,3y,+2:¥,+1=6], »
=0..5, ¥, =-2..2, color = [ blue, green, yellow, red]);
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;An optimal solution and the optimal value for (P")
> ystar = Vector(3, [1, 1,-1]);




ystar := 1

_> DotProduct(ystar, b);
6

[[xlzl, X, =0, X3 = -2, x4:2]]

>
[E2010B Opg 5
> A= Matrix(3, 4, [2, 3,-1, 1, -3,-1,-4, 2, -1,-1, 2, 1]);

2 3 -11
A=|-3 -1 -4 2
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=> XV = Vector(4, [xl, Xy, X3, x4]);
_xl
X2
XvVi=
X3
Xy

_> AX = AXV,

Ax:=| -3X —X% —4Xx;+2x,
“X] — X+ 2 X3+ Xy
(> yvi= Vector (3, [¥1, Yo ¥3]);
N
yw=1>
Y3

=> VtA = Vector[row](yv).A;

(> b= Vector(3, [0,-3, 1]);

_By Duality, the first condition is active, and the object function has value 6 at an
| optimal solution for (P). This determines an optimal solution

> Solve( [Ax[1] =5, Ax[2] =2, AXx[3] =1, DotProduct(xv, c) = 6], [xl, Xy X3, x4]);

VA= | 2V =3V, =3 3V = Yo—=Y3 V=4 +2y; y+2y,+)
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b:=| -3
1
[ > = Vector(4, [1,-1, 0, 0]); 7
1
C.= i

> solve([ytA[1] =1, ytA[4] = 0], [y ¥3]);
[2=3n—LYy;=-7y +2]]
> Subs([y2 =3y —Ly;=-7y —|—2], [VtA[2] =-1, ytA[3] = 0]);
[0<7y,0<-27y, +38]
> solve([3-y;—120,0<-27-y, +8], [V ]);
] []
_M(P') is empty, inf(P')=o0
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Since there are feasible solutions to (P), the primal program is unbounded: sup(P)=oo.

| There are no optimal solutions to (P).



