Le probleme de I'entreprise de transport peut, on 'a vu, étre modélisé
par le programme linéaire suivant, sous forme canonique.

Le programme primal (P) est :

Maximiser —xr; —9 —T3 —T4 —T5 —Tg —I7
Sous —x1 —z2 —x3 -—wx4 —x5 +0r¢ +0x7; < —13
—xr1 —x9 —x3 —24 +0x5 +0x¢ —27 < —18
—T1 —I9 —T3 —|—OSC4 —|—0$5 —Tg —XT7 < —21
—I — X2 +0333 +0$4 —X5 —Tg —X7 < —16
—x1 +0xy +0x3 —24 —25 —2¢6 —27 < —12
Ox1 +0xy —23 —24 —25 —T¢ —T7 < —25
05(31 —T9 —T3 —XTy4 —I5 —Tg +OZC7 < -9
1, To, 3, Ty, Ts, Te, Ty > 0

Le programme (P) ne contient pas l'origine. On va donc effectuer deux
phases de I’algorithme du simplexe.
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Le dictionnaire initial de la premiere phase est :

rg = —13 4+x1 +x90 4x3 +24 H25 +026 +027 +20
r9g = —18 H4x1 H4xo 23 x4 +025 +026 +27 +290
T = —21 +2x1 +X9 +x3 +0$4 +0$5 +xg +x7  +x
ry1 = —16 4xy +x9 +0x3 +0xy —+2x5 +x6 427 20
T = —12 421 4029 +0x3 —4x4 425 26 +T7 20
T3 = —25 +Oa:1 —H)SUQ +3 +x4 +5 +Xg +x7  +x
T14 = -9 +0$1 +Zo +x3 +x4 +s5 +Tg +0.I'7 +xg
w = 0 +4+0x; +0zy +0x3 +0zx4 +0x5 +0zx¢ +0x7 —x9

On effectue le premier pivot illegal.

La variable entrante est xy. La variable sortante est x1s.



rg = 12 +x1 H4xo +0x3 +0xy +0x5 —x6 —27 X713

T9g = 7 4+r1 4r9 +0x3 +0xy —25 —x6 +027 +2713
Ty = 4 +ry “4x9 +0x3 —x4 —x5 +0x¢ +0x7 4213
r11 = 9 +x1 4x9 —x3 —x4 +0zx5 +0x¢ +0x7 +213
r1o = 13 4z +0x9y —x3 +0xy +0x5 +0z¢ +0x7 +x13
rg = 25 +0x1 +0xy —23 —x4 —25 —T¢ —T7 —+Ti3
T4 = 16 +O£E1 +T9 +OSC3 +03?4 +OSIZ5 —H)IUG —x7 +T13
w = —25 +0x; +0xy +2x3 x4 425 “+26 +T7 —T713

La variable entrante est x3. La variable sortante est x1;.

rg = 12 +x1 +Z2 +0$11 +0$4 +0$5 —Tg — X7 +13
T9 = 7 +x1 429 +0x1; +0x4 —25 —x6 +027 2713
T = 4 +ry “4x9 +0x1;7 —x4 —x5 +0x¢ +0x7 2713
r3 = 9 +x1 +x9 —x11 —x4 +0x5 +0x¢ +0x7 +213
r1o = 4 +0x7 —x9 +x11 +r4 +025 +0x6 +027 402713
g = 16 —r1 —T9 -+ —|—0$4 —XI5 —Xg —X7 —|—03313
T4 = 16 +OCL’1 +Z9 +0$11 +OSE4 +0£L’5 —H)ZUG —X7 +213
w = —16 4r1 420 —x11 +0xy +25 426 +27 +0213

La variable entrante est x;. La variable sortante est z.

rg = 28 —x9 +0x2 Hx17 +0xy —x5 —226 —2T7 13
r9 = 23 —x9 +0xs +x11 +0x4 —225 —224 —x7 213
19 = 20 —X —f—OJTQ +Z11 —T4 —2565 —Tg —X7 +213
ry = 25 —X —|—0£U2 +0£l?11 — T4 —XT5 —Tg —XT7 +Z13
r19 = 4 +0xy —xo H4x11 +x4 +0x5 +0x6 +0x7 40213
r1 = 16 —z9 —x9 211 +0xy —25 —26 —27 +0213
T14 = 16 —|—OSC() +Z9 +051711 —|—OSL’4 +0.le5 —H)ZUG —X7 +T13

w = 0 —z9 +0x9 +0x;; +0xy +0x5 +0z¢ +0z7 +0z213

La valeur de la premiere phase du simplexe est 0. Le programme (P)
admet donc des solutions.
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Le dictionnaire initial est :

rg = 28 —|—OZC2 +x11 —|—OSL‘4 —Ty —25176 —2567 +T13
g = 23 +0x2 +x11 +0$4 —2$5 —2x6 —X7 +T13
ry = 20 40xy +x11 —x4 —225 —T5 —T7 +T13
rg = 20 H0x9 +0x1y —2x4 —x5 —T¢ —T7 213
T12 = 4 — X2 +Z11 +Z4 +0x5 +0$6 —|—0337 —|—0x13
ry = 16 — X9 +T11 +0.T4 —I5 —Xg —X7 —|—0x13
ryy = 16 4x9 +0x1;7 +0x4y +0x5 +0x¢ —z7 213
z = —41 +0xy —x11 +0xy 425 +26 +T7 —2713
La variable entrante est x5. La variable sortante est xj.
rg = 18 —H)[UQ —|—%SC11 +%IC4 —|—%.CU10 —%:CG —31'7 —|-%ZC13
Tg = 3 +O$2 +0$11 +24 “+X10 —Tg +0$7 +0$13
rs = 10 +0x9 +%x11 —%m —%xm _%336 —%:1:7 +%x13
r3 = 15 +40x9 —%:CH —%1134 —I—%flo —%SBG —%l‘7 —|—%SU13
T12 = 4 —XT2 +Z11 +x4 +Ox10 +OZCG —|—0337 —|—0x13
ry = 6 —X9 +%$11 +%$4 +%$10 _%$6 —%:L’7 —%ZL‘13
T14 = 16 +$2 +0.’L‘11 —|—0£L“4 +0:1:10 —f—OZL’(; — X7 —|—ZL‘13
z = —31 40z —%xn —%m —%l’m —i—%xg +%$7 —%xlg
La variable entrante est xg. La variable sortante est xg.
rg = 277 +Ox2 +%$11 —XT4 — 10 +%$9 —%%7 —{—%5613
Tg = 3 +0$2 +0x11 +$4 +1’10 —X9 +0.’£7 +0$13
Trs = % +0x9 +%x11 —Ty —X10 +%:):9 —%$7 +%x13
T3 = 277 +O£U2 —%5611 —XT4 —|—0£1710 +%$9 —%567 —{—%5613
T12 = 4 —XT9 +(1‘711 +x4 —|—0$10 +0.§U9 —|—0337 —|—0x13
r = g —T9 +%$11 —|—0$4 +0$10 —|—%ZL‘9 —%$7 —%I13
ryy = 16 +x9 +0xy; +0x4 +0x19 +0x9 —27 213
z = —% +0z2 —%xu +0x4 +0x19 —%$9 —i—%m —%xlg



La variable entrante est x. La variable sortante est xs.

r7 = 9  +0x —f-%xn —%5134 —%xm +X9 —%568 +%:1:13
r¢ = 3 +0x9 +0x117 424 2190 —279 028 +02713
5 = 4 —|—0£C2 +%I11 —§x4 —%3710 +0I9 —|—%$8 —|—%$13
xr3 = 9 +0$2 —%l’n —%1’4 +%[E10 +0$’9 +%$8 +%$13
T12 = 4 —XI9 —|—1711 +$4 —|—0331() —f—OZL‘g —f—OiL“g +0x13
r = 0 —I9 +%3§11 +%SE4 —|—%$10 +0£Cg —|—%SU8 —%ZClg
T14 = 7 +$2 —%3711 +%$4 +%$10 —X9 +§$8 +§$13
z = —25 40x9 —%5611 —%1‘4 —%3310 +0x9 —%xg —%1‘13

Une solution optimale de (P) est : 3 = 0, 2o = 0, 23 = 9, x4 = 0,
.%'5:4, 1’6:3,337:9,

La valeur de la fonction objectif en cette solution est : —25.

Le nombre de pivots effectués est : 3

I faut donc engager 25 chauffeurs, répartis entre quatre équipes (selon
leurs jours de congés) de respectivement 9, 4, 3 et 9 chauffeurs. Noter que
la solution est entiere. Si la solution avait été fractionnaire, il aurait fallu
d’autres calculs afin de justifier son optimalité.



