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1 Exercisel

1.1 Phasel

Node | X75 Xe1 Xg3 Xe2 Xer X1z Xo1 Xoz Xy Xis Xsqg Xoy Xos Xro
1 0 1 0 0 0 -1 1 0 -1 -1 0 0 0 0
2 0 0 0 1 0 0 -1 -1 0 0 0 -1 -1 1
3 0 0 1 0 0 1 0 1 0 0 0 0 0 0
4 0 0 0 0 0 0 0 0 1 0 1 1 0 0
5 1 0 0 0 0 0 0 0 0 1 -1 0 1 0
6 0 -1 -1 -1 -1 0 0 0 0 0 0 0 0 0
7 -1 0 0 0 1 0 0 0 0 0 0 0 0 -1

We can eliminate the first line to obtain the initial dictionary of the first phase :

Xe2 — Xo1 — Xo3 — Xog — Xos+Xqp = 0
X3+ Xis+Xoz3+Xg = 10
Xuu+Xsy+Xoy+Xg = 5

Xos+ X5 — Xsu+ Xos+20 = 3
—X¢1 — X3 — X2 — Xo7 — Xog = —10

After minimizing X, we obtain this feasible solution :
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representing this tree :

1.2 Phase?2

After entering X5 and leaving X5, the tree becomes :
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After entering X¢7 and leaving Xgz, the tree becomes :

This tree is optimum, there does not exist any improvement.
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2 Exercise 2

3 Exercise 3

AX)/BY) | (L) (1,2) (1,3) (2,1) (22) (23) 31 (3.2) (3,3
(1,1) 0 1 T -1 0 0 -1 0 0
(1,2) -1 0 0 1 2 2 -1 0 0
(1,3) -1 0 0o -1 0 0 2 3 3
(2,1) 1 -1 1 0 -2 0 0o -2 0
(2,2) 0 -2 0 2 0 2 0o -2 0
(2,3) 0o -2 0 0 -2 0 3 1 3
(3,1) 1 1 -2 0 0 -3 0 0 -3
(3,2) 0 0o -3 2 2 -1 0 0 -3
(3,3) 0 0 -3 0 0 -3 3 3 0

S X, o -3 —6 3 0 -3 6 3 0

So we have to maximize Z = X; + X4 —2X7; —3Xs—3Xy, considering the following constraints

Z+Xo+Xs—-Xyu—X7 <0
Z-X1+Xy+2X5+2Xs—-X7 < 0
Z+ X1 —Xo+X5-2X5-2Xg < 0

Z—=2Xo+2X,+2Xs—-2Xg < 0
Z—2Xo—-2X5+3X7+Xg+3Xy < O
Z4+X1+Xo—2X3-3X6—3X9g < O
Z —3X3+2X,+2X5 —Xg—3X9g < O

Z —3X3—-3Xg+3X7+3Xg < 0

Z?:1Xi =1
which leads us to the primal optimal solution :
o= &
Xo = 57
X3 =0
Xy = &
Xs =0
Xe = 0
X =0
Xg = 0
Xy = 2
Z =0
The dual optimal solution is :
i = &
Y = 0
Yo = 4
Yo = 0
5 = 5
Y¢ = 0
v, = %
Ys = 0
Yo = 0
w =0
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