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PROCEDIMENTO E RISULTATI Nome: AL4.001 PROCEDIMENTO E RISULTATI Nome: AL4.001

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wp. T=Wy S=Wpz R=W,4
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0|21
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |=< |1
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-1
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,(#/ 0 2 0 O O O O (=1
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Woe- | O O 1 -2 0 0 -8)|=2|-32
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -8|< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-| 0O O 0 O 1 0 0]=2]-1
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wet| O 0O 0 O 1 0 0 |=|1
Giunti a questo punto, si individua la soluzione. Wgp- -1 2 0 0 -1 0 182 -1
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 18|< |1
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O 0|2 -1
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0O O O0|=|1
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. Wee-1 0O O 0 O O 1 0]=2]-1
W+ O 0O O 0O 0 1 0 (< |1
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 -1 -4 |2 |32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 -1 -4 |< |32
D, |H;; H, Hiz| =2 | Hy, Wep- 10 1 2 -2 1 -1 4 |2)-1
D, |H, H, Hy| = | Hy, Wp+/ 0 1 2 -2 1 -1 4 |< |1
D, |Hg Hgy Hyl = | Hg, Wy O 0O -1 2 -1 0 8 |=2|-1
D, |Hy Hyy Hyl 2 | Hy, Wyt| O 0 -1 2 -1 0 8 |<|1
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.001

PROCEDIMENTO E RISULTATI Nome:

AL4.001

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.001 PROCEDIMENTO E RISULTATI Nome: AL4.001

Tableau a variabili negative su X- e limitate Scambio pivotale 14-7

[ X Y Z T S R abF X-] [Fb] [ X Y z T S R ¢p+ X- ] [ Fb ]
¢ |1 0O O 0 O O 0 -1]=7]-1] ¢ [ 1 0 O 0o 0 0 0 -1 ]=[ -1 ]
dpt|-1 O O O O 0O 0 1 |=]-1 bt | -1 O 0 0 0 0 0 1 (2] -1
dg- | 0O 1 0 O O O 0 -1|=]1 dga- | O 1 0 0 0 0 0 -1 |=2] -1
gt | 0O -1 O 0O O O O 1 |=z2]-1 st | O -1 O 0 0 0 0 1 (2] 1
¢ge- | O O 1 0 O O O -1]|= |32 bge- | O 0 1 0 0 0 0 -1 |=]-32
fget| O O -1 0 O O O 1 |= |32 dgct | O o -1 o0 0 0 0 1 |2 -3
6| 0O O O 1 0 0 0 -1]|=|32 dep- | O 0 0 1 0 0 0 -1 [=]-32
¢t 0 O O -1 0 O 0 1 |= (3P bt | O 0 0o -1 o0 0 0 1 [=2] -32
¢p- | O O 1 -2 0 0 -8 1 |= |32 bpc- | 4/9 49 1 -2 -49 0 49 7/3|=|-19/18
¢pct| O O -1 2 0 0 8 -1|= |32 bpct | 49 49 -1 2 49 0 -49 -7/3|= |-3518
¢pe- | O O O O 1 0 0 -1|=]-1 dpe- | O 0 0 0 1 0 0 -1 (=] -1
¢bet| O O O O -1 0O 0 1 |=z2]-1 bpet | O 0 0 o -1 o0 0 1 (2] 1
¢epp- |1 -1 O 0O -1 0 18 3 |=|-1 beo- | O 0 0 0 0 0O -1 o0 |=| -2
depr| 1 1 0O O 1 0 -18 -3|=|-1 abF [1/18 1/18 0 0O 118 0 -1/18 -1/6 | = | -1/18
¢g= | O 1 -1 0 0O 0 0 2 |=]-1 g | O -1 -1 O 0 0 0 2 | 2| -1
bget | 0O 1 1 0 O O 0 -2|=z2]-1 bget | O 1 1 0 0 0 0 -2 (=] 1
¢ | O O O O O 1 0 -1|=]-1 b~ | O 0 0 0 0 1 0 -1 |=2| -1
¢t | O O O O O -1 0 1 |=]-1 bt | O 0 0 0 o -1 o0 1 (2] -1
o= | O 12 1 -1 12 -1 -4 0 |= |32 boy- | -2/9 518 1 -1 518 -1 2/9 2/3 | = |-23/18
gt | O -1/2 -1 1 12 1 4 0|z [-32 bout | 2/9 518 -1 1 518 1 -2/9 -2/3| = |-31/18
b | O 1 2 2 1 1 4 1|=z2]|-1 bupm | 209 119 2 -2 119 -1 -2/9 53| = |-11/9
dotr| 0 1 2 2 -1 1 -4 1|=]|-1 Gupt | -2/9 -11/9 -2 2 -11/9 1 2/9 5/3 | = | -7/9
¢p- | O O -1 2 -1 0 8 0 |=]-1 bo- | 49 49 -1 2 5/9 0 -49 -43|=|-13/9
¢p*| O O 1 2 1 0 -8 0 |=]-1 bput | -4/9 49 1 -2 59 0 4/9 43| = | -59
Ly 0O 0 0 O 0 O 0 -1]|=]32 Ly 0 0 0 0 0 0 0 -1 |=]-32
Max |0 O O O O O 1 O |=1]0] Max |1/18 1/18 0 0 118 0 -1/18 -1/6] = | -1/18 |
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PROCEDIMENTO E RISULTATI Nome: AL4.001 PROCEDIMENTO E RISULTATI Nome: AL4.001

Scambio pivotale 2-1 Scambio pivotale 24-2

bt Y Z T S R ¢+t X | [ Fb | (gt Gt Z T S R Ot X- | [Fb]
Opg- | -1 0 0 0 0 0 0 0 | =2 -2 G- | -1 0 0 0 0 0 0 0 |z | -2
X -1 0 0 0 0 0 0 1|z -1 X -1 0 0 0 0 0 0 1 (=] -1
Pga- 0 1 0 0 0 0 0 12 -1 Pga- 1 -9/4 94 -9/2 514 0 1 1 |=]-54
fgat | O -1 0 0 0 0 0 1|2 -1 bgat | -1 94 -9/4 9/2 -5/4 0 1 -1 | =2 | -34
Qg 0 0 1 0 0 0 0 12| =32 - 0 0 1 0 0 0 0 1| =2 | -32
Pgct | O 0 -1 0 0 0 0 1 |= | -32 Pt | O 0 -1 0 0 0 0 1 |=2]-32
dp- | O 0 0 1 0 0 0 12| =32 b | O 0 0 1 0 0 0 1| =2 | =32
bt | O 0 0 -1 0 0 0 1 |= | -32 bt | O 0 0 -1 0 0 0 1 |=|-32
Opc- | 49 -49 1 -2 49 0 4/9 17/9| = |-11/18 dpc- | O 1 0 0 -1 0 0 1 |=|-12
Ppoct | 419 49 -1 2 49 0 -4/9 -17/9| = |-43/18 Ppct | O -1 0 0 1 0 0 -1 | =2 |-52
Qo 0 0 0 0 1 0 0 12 -1 oe- 0 0 0 0 1 0 0 12| -1
Poet | O 0 0 0 -1 0 0 1|z -1 et | O 0 0 0 -1 0 0 1 (=] -1
Pep- 0 0 0 0 0 0 -1 0 | =2 -2 o 0 0 0 0 0 0 -1 0 |z | -2
obF |-1/18 1/18 0 0O 118 0 -1/18 -1/9| = | -1/9 abF o -1/8 18 -1/4 18 0 0 0 | = |-1/8
[opes 0 11 0 0 0 0 2 |z -1 b | -1 9/4 -13/4 92 -5/4 0 -1 0 |z |-34
et | O 1 1 0 0 0 0 2 |2 -1 et | 1 -9/4 13/4 -9/2 5[4 0 1 0 | = |-54
g~ 0 0 0 0 0 1 0 12 -1 g~ 0 0 0 0 0 1 0 12| -1
Pt | O 0 0 0 0 -1 0 1|z -1 Pt | O 0 0 0 0 -1 0 1 (=] -1
Goy- | 2/9 5/18 1 -1 5118 -1 2/9 4/9 | = |-19/18 oy | 1/2 -5/8 13/8 -9/4 58 -1 1/2 1 |=|-9/8
Pyt | -2/19 -5/18 -1 1 -518 1 -2/9 -4/9 | = |-35/18 ot | -1/2 5/8 -13/8 9/4 -5/8 1 -1/2 -1 | = |-15/8
buo- | 209 11/9 2 -2 119 -1 -2/9 -13/9| = | -13/9 buo- | 1 114 19/4 -152 114 -1 1 1 | = |-7/4
oot | 2/9 -11/9 -2 2 -11/9 1 2/9 13/9| = | -5/9 oot | -1 11/4 -19/4 15/2 -11/4 1 1 -1 |z | -1/4
Go- | 419 49 -1 2 -59 0 -49 -89 |=|-17/9 doy- | O -1 0 0 0 0 0 0o |z | -2
Pout | 49 49 1 -2 59 0 49 89 |=]|-1/9 Y 1 -9/4 94 -9/2 54 0 1 2 |z |-1/4
Ly 0 0 0 0 0 0 0 1) =2 | -3/2 Ly 0 0 0 0 0 0 0 1| =2 | -3/2
Max |-1/18 1/18 O 0O 118 0 -1/18 -1/9] = [ -1/9 | Max | O -1/8 1/8 -1/4 1/8 O 0 0 | =[-18]
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PROCEDIMENTO E RISULTATI Nome: AL4.001
Scambio pivotale 22-3

[¢AB+ ¢DH+ ¢HD+ T S R ¢ED+ X- j [ Fb ]
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
pa- | 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 10/19 | = |-26/19
gt |-10/19 18/19 9/19 18/19 1/19 -9/19 -10/19 -10/19| = |-12/19
g | -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -23/19| = |-59/38
Ot | 4/19 -11/19 4/19 -30/19 11/19 -4/19 4/19 23/19 | = |-55/38
Ocp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- 0 1 0 0 -1 0 0 1 > | -1/2
ot 0 -1 0 0 1 0 0 -1 > | -5/2
Ope- 0 0 0 0 1 0 0 -1 > -1
Dot 0 0 0 0 -1 0 0 1 > -1
Oep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38
Qg | -6/19  7/19 13/19 -12/19 12/19 -13/19 -6/19 13/19| = |-11/19
gt | 6/19  -7/19 -13/19 12/19 -12/19 13/19 6/19 -13/19| = |-27/19
o 0 0 0 0 0 1 0 -1 > -1
Dept 0 0 0 0 0 -1 0 1 > -1
Og- | 3/19 6/19 -13/38 6/19 -6/19 -25/38 3/19 25/38 | = |-23/19
ooyt | -3/19 -6/19 13/38 -6/19 6/19 25/38 -3/19 -25/38| = |-34/19
Pro- 0 0 -1 0 0 0 0 0 > -2
z -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -4/19 | = | -1/19
Oon- 0 -1 0 0 0 0 0 0 > -2
Y 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 29/19| = | -7/19
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38 |
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PROCEDIMENTO E RISULTATI Nome: AL4.001
Scambio pivotale 22-5

[¢AB+ Gout  Oupt T z R dept X- j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
Ppa- | 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 6/11 | = |-15/11
gt | -6/11 1 5/11 12/11 -1/11 -5/11 -6/11 -6/11| = | -7/11
Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pt 0 0 0 0 -1 0 0 1 > | -3/2
dco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- | 4/11 0 4/11 -30/11 19/11 -4/11 4/11 15/11 | = | -9/22
ot | -4/11 0 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-57/22
Ope- | -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-12/11
et | 411 -1 4/11 -30/11 19/11 -4/11 4/11 15/11| = |-10/11
Pep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/22 0 -1/22  1/11  -1/11  1/22  -1/22 -1/22 | = | -3/22
g~ | -6/11 1 5/11 12/11 -12/11 -5/11 -6/11 5/11 | = | -7/11
gt | 6/11 -1 -5/11 -12/11 12/11 5/11 6/11 -5/11 | = |-15/11
[ 0 0 0 0 0 1 0 -1 > -1
gt 0 0 0 0 0 -1 0 1 > -1
o | 3/11 0 -5/22 -6/11 6/11 -17/22 3/11 17/22 | = |-13/11
dout | -3/11 0 5/22 6/11 -6/11 17/22 -3/11 -17/22| = |-20/11
o~ 0 0 -1 0 0 0 0 0 > -2
S -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -4/11 | =2 | -1/11
Pon- 0 -1 0 0 0 0 0 0 > -2
Y 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 17/11| =z | -4/11
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/22 0 -1/22 111 -1/11 1/22  -1/22 -1/22 | = | -3/22 |
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PROCEDIMENTO E RISULTATI Nome: AL4.001 PROCEDIMENTO E RISULTATI Nome: AL4.001

Scambio pivotale 9-4 Scambio pivotale 18-6

[ baet  Gout  brpt  Goc z R beot X- j [ Fb j [ Oat  Gout  bpot  Goc z begt  Oeot X- j [ Fb j
O pg- -1 0 0 0 0 0 0 0 2 -2 O pg- -1 0 0 0 0 0 0 0 2 -2
X -1 0 0 0 0 0 0 1 2 -1 X -1 0 0 0 0 0 0 1 2 -1
Pga- 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 0 > | -6/5 Pa- 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 35 | =2 | -9/5
gt | -2/5 1 3/5 -2/5 3/5 -3/5  -2/5 0 > | -4/5 gt | -2/5 1 3/5 -2/5 3/5 3/5 25 -3/5 | =2 | -1/5
Qg 0 0 0 0 1 0 0 -1 > | -3/2 Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pgct 0 0 0 0 -1 0 0 1 > | -3/2 Pgct 0 0 0 0 -1 0 0 1 > | -3/2
oo~ | 2/15 0 2/15 -11/30 19/30 -2/15 2/15 -1/2 | = |-33/20 dcp- | 2/15 0 2/15 -11/30 19/30 2/15 2/15 -19/30| = |-91/60
Pt | -2/15 0 -2/15 11/30 -19/30 2/15 -2/15 1/2 | = |-27/20 Pt | -2/15 0 -2/15 11/30 -19/30 -2/15 -2/15 19/30 | = |-89/60
T 2/15 0 2/15 -11/30 19/30 -2/15 2/15 1/2 | =z | -3/20 T 2/15 0 2/15 -11/30 19/30 2/15 2/15 11/30| = | -1/60
ot 0 0 0 -1 0 0 0 0 2 -3 ot 0 0 0 -1 0 0 0 0 2 -3
Poe- 0 1 0 -1 0 0 0 0 > | -3/2 Poe- 0 1 0 -1 0 0 0 0 > | -3/2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 Poet 0 -1 0 1 0 0 0 0 > | -1/2
b | O 0 0 0 0 0 -1 0 |2| 2 bgp- | O 0 0 0 0 0 -1 0 |=2| 2
abF | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 > | -3/20 abF | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60
o -2/5 1 3/5 =25 -2/5 -3/5 -2/5 1 > | -4/5 g~ | -2/5 1 3/5 -2/5  -2/5 3/5 -2/5 2[5 | =2 | -1/5
et | 2/5 -1 -3/5 2/5 2/5 3/5 2/5 -1 > | -6/5 et | 2/5 -1 -3/5 2/5 2/5 -3/5 2/5 -2/5 | =2 | -9/5
bg- | O 0 0 0 0 1 0 A S | b~ | O 0 0 0 0 -1 0 0 |2| 2
o 0 0 0 0 0 -1 0 1 2 -1 R 0 0 0 0 0 -1 0 1 2 -1
donr 1/5 0 -3/10  1/5 15 -7110 1/5 12 | =z |-11/10 o 1/5 0 -3/10  1/5 15 7/10 1/5 -1/5 | =2 | -2/5
dout | -1/5 0 310 -1/5 -1/5 7/10 -15 -1/2 | = |-19/10 dout | -1/5 0 310 -1/5 -1/5 -7/10 -1/5 15 | =2 | -13/5
bp- | O 0 -1 0 0 0 0 0 |2| 2 b~ | O 0 -1 0 0 0 0 0 |2| 2
S 0 1 0 -1 0 0 0 1 > | -1/2 S 0 1 0 -1 0 0 0 1 > | -1/2
Pon- 0 -1 0 0 0 0 0 0 2 -2 Pon- 0 -1 0 0 0 0 0 0 2 -2
Y 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 1 > | -1/5 Y 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 8/5 | =2 | -4/5
Ly 0 0 0 0 0 0 0 1| 2| =32 Ly 0 0 0 0 0 0 0 1| 2| -32
Max | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 | = [-3/20 ] Max | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60]
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PROCEDIMENTO E RISULTATI Nome: AL4.001 PROCEDIMENTO E RISULTATI Nome: AL4.001

Scambio pivotale 4-8 Scambio pivotale 12-2

[ ¢AB+ ¢DH+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j [ ¢AB+ ¢DE+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2 [ -1 0 0 0 0 0 0 0 > -2
X -5/3 5/3 1 -2/3 1 1 -2/3  -5/3 | = | -4/3 X -5/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pga- 0 0 0 0 0 0 0 -1 > -2 Pga- 0 0 0 0 0 0 0 -1 > -2
X- -2/3 5/3 1 -2/3 1 1 -2/3 -5/3 | = | -1/3 X- -2/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-7/6
Qg 2/3 -5/3 -1 2/3 0 -1 2/3 513 | = | -7/6 - 2/3 5/3 -1 -1 0 -1 2/3 5/3 | = | -1/3
gt | -2/3 5/3 1 -2/3 0 1 -2/3  -5/3 | = | -11/6 et | -2/3  -5/3 1 1 0 1 -2/13  -5/3 | = |-8/3
¢ | 5/9 -19/18 -1/2 1/18 0 -1/2 5/9 19/18 | = |-47/36 ¢ | 5/9 19/18 -1/2 -1 0 -1/2 5/9 19/18| = | -7/9
dpt | -5/9 19/18 1/2 -1/18 0 1/2 -5/9 -19/18| = |-61/36 dcpt | -5/9 -19/18 1/2 1 0 1/2 -5/9 -19/18| = |-20/9
T -1/9 11/18 1/2 -11/18 1 1/2 -1/9 -11/18| = | -5/36 T -1/9 -11/18 1/2 0 1 1/2 -1/9 -11/18| = | -4/9
ot 0 0 0 -1 0 0 0 0 > -3 ot 0 0 0 -1 0 0 0 0 > -3
Qo 0 1 0 -1 0 0 0 0 > | -3/2 oe- 0 -1 0 0 0 0 0 0 > -2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 ont 0 -1 0 1 0 0 0 0 > | -1/2
Pep- 0 0 0 0 0 0 -1 0 > -2 o 0 0 0 0 0 0 -1 0 > -2
abF | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 abF | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9
- | -2/3 5/3 1 -2/3 0 1 -2/3 -213 | = | -1/3 g~ | -2/3  -5/3 1 1 0 1 -2/3 -213 | = | -7/6
et | 213 -5/3 -1 2/3 0 -1 2/3 2/3 | = | -5/3 beet | 213 5/3 -1 -1 0 -1 2/3 2/3 | = | -5/6
g~ 0 0 0 0 0 -1 0 0 > -2 g~ 0 0 0 0 0 -1 0 0 > -2
R -2/3 5/3 1 -2/3 1 0 -2/13  -5/3 | = | -4/3 R -2/3  -5/3 1 1 1 0 -2/13  -5/3 | = |-13/6
oy | 13 -3 -1/2 1/3 0 1/2 1/3 13 | = | -1/3 o | 13 1/3 -1/2 0 0 1/2 1/3 1/3 | = | -1/6
ot | -1/3 1/3 1/2 -1/3 0 -1/2 -1/3  -1/3 | = | -8/3 bt | -1/3 -1/3 1/2 0 0 -1/2 -1/3  -1/3 | = |-17/6
Oro- 0 0 -1 0 0 0 0 0 > -2 o~ 0 0 -1 0 0 0 0 0 > -2
S -2/3 8/3 1 -5/3 1 1 -2/13  -5/3 | = | -5/6 S -2/3 -8/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pon- 0 -1 0 0 0 0 0 0 > -2 o~ 0 1 0 -1 0 0 0 0 > | -3/2
Y -2/3 5/3 1 -2/3 1 1 -2/3  -8/3 | = | -4/3 Y -2/3  -5/3 1 1 1 1 -2/13  -8/3 | = |-13/6
Ly 2/3 -5/3 -1 2/3 -1 -1 2/3 513 | = | -7/6 Ly 2/3 5/3 -1 -1 -1 -1 2/3 513 | = | -1/3
Max | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 | Max | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9 |
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PROCEDIMENTO E RISULTATI Nome:

AL4.001

Tableau finale

¢AB'
X
¢BA'
X-
¢Bc'
bact

¢cD'
beo*
T

boct
¢DE'
¢DH+
¢ED'
abF
¢BF'
¢BF+
¢FB'
R
¢GH'
bont
¢HD'
S

¢DH'
Y

LX
Max

[ ¢AB+
-1
-5/3
0
-2/3
23
-2/3
5/9
-5/9
-1/9
0
0
0
0
-118
-2/3
213
0
-2/3
1/3
-1/3
0
-2/3
0
-2/3
2/3
| -1/18

doet
0

-5/3
0
-5/3
5/3
-5/3
19/18
-19/18
-11/18
0
-1
-1
0
-1/18
-5/3
5/3
0
-5/3
1/3
-1/3
0
-8/3
1
-5/3
5/3
-1/18

Ot
0

[N

¢Dc'

P OFRP OO0OO0ORFRPR O0OO0OO0O0000O0ORFRPOO0OO0OOFr, OFr OoON

SHP

¢BA+ ]
0 =

-5/3
-1
-5/3
5/3
-5/3
19/18
-19/18
-11/18

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11
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[ Fb ]
B
-13/6
-2
716
-1/3
-8/3
719
-20/9
-4/9
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PROCEDIMENTO E RISULTATI Nome: AL4.001
Vettori soluzione della programmazione lineare

[ X Y Z T S R abF X-] [Fb]
¢ /0 O O O O 0O 0 O0]=27]0]
Ot | O 0 0 0 0 0 0 0 | = |1/18
ga- | O 0 0 0 0 0 0 0o(=2]|0
dgat | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0|=2]0
dgct | O 0 0 0 0 0 0 o|(=2]|0
b | O 0 0 0 0 0 0 o[=2]|0
dpt | O 0 0 0 0 0 0 0o[=2]|0
dpc- | O 0 0 0 0 0 0 0|=]0
dpct | O 0 0 0 0 0 0 o[=2]|0
Gpe- | O 0 0 0 0 0 0 0o[=2]|0
dpet | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0 |=2]0
et | O 0 0 0 0 0 0 0 |2 |1/18
b | O 0 0 0 0 0 0 0o[=2]|0
dget | O 0 0 0 0 0 0 0O|(=2]|0
G- | O 0 0 0 0 0 0 0|=]0
Pt | O 0 0 0 0 0 0 0o|(=2]|0
Pou- | O 0 0 0 0 0 0 o210
byt | O 0 0 0 0 0 0 0o[=2]|0
b | O 0 0 0 0 0 0 0 |=2]0
oot | O 0 0 0 0 0 0 0of(=2]|0
doy- | O 0 0 0 0 0 0 0o[=2]|0
ooyt | O 0 0 0 0 0 0 0o[=2]|0
Ly 0 0 0 0 0 0 0 0f[=2]|0
Max |13/6 13/6 O 4/9 13/6 13/6 2/9 7/6 | = |-2/9]
Variabili soluzione dedotto il valore X-

X Y Z T S R

[ 1 1 -7/6 -13/18 1 1 ]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.001
Variabili soluzione differenza tra rotazioni

Gpg [1/18]

$p | 1/18

bpc | O

bco | O

boc| O

e | 1/18

¢ | 1/18

bge | O

b | O

bgu| O

b | O

by L O]

REAZIONI Fattore di collasso = 2/9

H, =-2/3F

V, =-1/18F

W, =Fb

Hg = -2/3F

Vg = 41/18F

W, =Fb

H,p = -2/3F Hgc = 1/6F Hep = 1/6F Hpe = 2/3F Hge = -7/18F
Vg = -1/18F Ve = -2/9F Vp = -10/9F Vpe = -41/18F Vg = 1/6F
W, = Fb Wy = -7/6Fb W, =-13/18Fb W, =Fb Wy, = 1/6Fb
Hg, = 2/3F Hcg = -1/6F Hpc = -1/6F Hep = -2/3F Hpg = 7/18F
Vga = 1/18F Vg = 2/9F Vpc = 10/9F Vip = 41/18F Vg = -1/6F
W, = Fb W, = 13/18Fb W, = -3/2Fb W, = Fb W, =Fb
Hes = 1/2F Hgy = 1/2F H,p = 1/2F

Vi = L/6F Vgy = -7/6F V,p = -7/6F

W, = -Fb Wy, = -4/3Fb W,, =Fb

Hge = -1/2F H,q = -1/2F Hpy = -1/2F

Ve = -1/6F Ve = 7/6F Vpy = 7/6F

Wg, = 4/3Fb W,c =-Fb W, = L/I2Fb

SPOSTAMENTI NODALI

Uppg =0 ug = 1/60 uc = 1/6% u, = 1/66 Ugep =0
Vans =0 Vg =0 ve=0 Vp=0 Vegp = 0
ang = -1/180/b ¢ =-1/188/b $.=0 ¢p = ¢ =-1/188/b
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.001

u. = 1/6% ug = 1/6%
vVe=0 vg=0
=0 ;=0

SPOSTAMENTI RIGIDI DELLE ASTE

Upas =0 Uggc = 1/60
Vane =0 Vegc = 0
Gang = -1/180/b Peac = 0
Upeg = 1/60 Uggy = 1/60
Verg =0 Veen = 0
brec =0 Poen =0

u, = 1/66
v,=0
¢,=0

Ucep = 1/60
Veep =0
beep =0

Uppe = 1/60
Vppe =0
Pone = -1/183/b

Uy = 1/60
Vipp = 0
Opnp =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Uggr = 1/60

Vgge = 0
bgee =0
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PROCEDIMENTO E RISULTATI Nome: AL4.002 PROCEDIMENTO E RISULTATI Nome: AL4.002

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wg. T=Wp S=W, R=W,,
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0]=2]-2
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |<s |2
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-2
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,#/ 0 2 0 0O O O O |=s 2
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Wpe- | O O 1 -2 0 0 -12| = |-3/2
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -12)< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-1 0O O 0 O 1 0 O0]|=2]-2
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wetr| O 0O 0 O 1 0 0 |=s|2
Giunti a questo punto, si individua la soluzione. Wgp- -2 2 0 0 -1 0 9 |=2-2
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 9 |< |2
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O O0]|=2)-2
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0 O 0 |=|2
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. We-1 O O O O O 12 02 |-382
Wiet| O O 0 0O 0 1 0 |= |32
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 1 -7]2|-32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 1 -7 |< |32
D, |H;; H, Hiz| =2 | Hy, We |0 -1 -2 2 -1 -1 6 | 2 |-32
D, |H, H, Hy| = | Hy, Wet| 0O -1 -2 2 -1 -1 6 |=< |32
D, |Hg Hgy Hyl = | Hg, Wy O 0 -1 2 -1 0 122 |-2
D, |Hy Hyy Hyl 2 | Hy, Wyt O 0 -1 2 -1 0 12|< |2
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.002

PROCEDIMENTO E RISULTATI Nome:

AL4.002

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.002
Tableau a variabili negative su X- e limitate

[ X Y Z T S R abF X-] [Fb]
¢ |1 0O O 0 O O 0 -1]=7]-2]
¢pt|-1 O O O O O O 1 |=2]-2
¢ga- | O 1 0O O O O O -1|=2]-2
pgpt | O -1 0O O O O O 1 |=z2]-2
- | O O 1 O O O O -1 |=|-32
Pt/ O O -1 0O O O O 1 |=|-32
- 0O O O 1 O O 0 -1 |= |32
¢pt*| O O O -1 0O O O 1 |= |32
¢p- | O O 1 -2 0 0 -12 1 |= |32
Ppct| O O -1 2 0 0 12 -1 |= |-32
¢p- | O O O O 1 O O -1|=z2]-2
et | O O O O -1 O O 1 |=z2]-2
G- |1 1 0O O -1 0 9 3 |=2]-2
¢t/ 1 1 O O 1 0O -9 -3 |=2]-2
¢g- |1 O -1 -1 0O O O O 2 |=z2]-2
et | O 1 1 O O O O -2|=2]-2
¢s-| O O O O O 1 0 -1 |2 |32
¢t/ O O O O O -1 0 1 |=|-32
G- | O L2 1 -1 12 1 -7 -2 |=z= |32
pgt| O -1/2 -1 1 -1/2 -1 7 2 |z |32
-0 -1 -2 2 -1 -1 6 3 |=|32
bt/ 0 1 2 -2 1 1 -6 -3|= |32
¢p- |1 O O -1 2 -1 0 12 0 |=|-2
¢t/ 0O O 1 -2 1 0 -12 0 |=|-2
Ly o 0 O O O o 0 -1|=2]-2
Max | O O O O O O 1 0 |=1]0]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.002
Scambio pivotale 9-7

[ X Y Z T S R 0p- X- 1 [Fb]
b | 1 0 0 0 0 0 0 1 =2 2]
Dpt -1 0 0 0 0 0 0 1 > | -2
Pa- 0 1 0 0 0 0 0 -1 > | -2
bgat 0 -1 0 0 0 0 0 1 > | -2
- 0 0 1 0 0 0 0 -1 > | -3/2
dgct 0 0 -1 0 0 0 0 1 > | -3/2
bco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 0 0 112  -1/6 0 0 -1/12 1/12 | = | -1/8
dpct 0 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 -1 > | -2
bpet 0 0 0 0 -1 0 0 1 > | -2
o -1 -1 3/4  -3/2 -1 0 -3/4 15/4 | = |-25/8
dept 1 1 =314 3/2 1 0 3/4 -15/4 | = | -7/8
[ope 0 -1 -1 0 0 0 0 2 > | -2
Gget 0 1 1 0 0 0 0 -2 > | -2
- 0 0 0 0 0 1 0 -1 > | -3/2
Ot 0 0 0 0 0 -1 0 1 > | -3/2
Ponr 0 1/2 5/12 1/6 1/2 1 7112 -31/12| = | -5/8
ot 0 -1/2  -5/12 -1/6 -1/2 -1 -7/12 31/12 | = |-19/8
by | O -1 32 1 -1 1 12 72 | 2| -9/4
et 0 1 3/2 -1 1 1 12 712 | = | -3/4
o~ 0 0 0 0 -1 0 -1 1 > | -7/2
bt 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > | -2
Max | O 0 1/12  -1/6 0 0 -1/12 112 | = | -1/8 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.002
Scambio pivotale 14-3

L X Y o 0t T S R ¢ X | [Fb]
[ 1 0 0 0 0 0 0 -1 > -2
Dpt -1 0 0 0 0 0 0 1 > -2
Pga- 0 1 0 0 0 0 0 -1 > -2
bgat 0 -1 0 0 0 0 0 1 > -2
G- | 413 4/3  -4/3 2 4/3 0 1 -6 > | -8/3
gt | -4/3  -4/3 43 -2 -4/3 0 -1 6 > | -1/3
Pcp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
dpct 0 0 0 0 0 0 -1 0 > -3
Qo 0 0 0 0 1 0 0 -1 > -2
dpet 0 0 0 0 -1 0 0 1 > -2
Pep- 0 0 -1 0 0 0 0 0 > -4
4 4/3 4/3  -4/3 2 4/3 0 1 -5 > | -7/6
G- | -4/3  -7/3  4/3 -2 -4/3 0 -1 7 > | -5/6
dget | 413 713 -4/3 2 4/3 0 1 -7 > |-19/6
Org- 0 0 0 0 0 1 0 -1 > | -3/2
et 0 0 0 0 0 -1 0 1 > | -3/2
oy | 5/9 19/18 -5/9 1 19/18 1 1 -14/3 | = |-10/9
oyt | -5/9 -19/18 5/9 -1 -19/18 -1 -1 14/3 | = |-17/9
Q- -2 -3 2 -2 -3 -1 -2 11 > | -1/2
et 2 3 -2 2 3 1 2 -11 | = | -5/2
Pon- 0 0 0 0 -1 0 -1 1 > | -7/2
ot 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > -2
Max | 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
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PROCEDIMENTO E RISULTATI Nome: AL4.002
Scambio pivotale 6-1

[(Pgct Y bt T S R Gy X | [Fb]
b |34 -1 1 -32 -1 0 -3/4 72| = |-94
dupt | 3/4 1 -1 32 1 0 34 -712 | = |-7/4
Pga- 0 1 0 0 0 0 0 1= | -2
dgat | O -1 0 0 0 0 0 1 > | -2
- -1 0 0 0 0 0 0 0 > | -3
X 314 -1 1 -32 -1 0 -3/4 92| = |-1/4
cp- 0 0 0 1 0 0 0 -1 | = |-3/2
dept | O 0 0 -1 0 0 0 1 > [-3/2
abF |-1/12 0 0 -16 O 0 -112 1/6 | = |-1/4
ot | O 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 1= | -2
dpet | O 0 0 0 -1 0 0 1 > | -2
o 0 0 -1 0 0 0 0 0 > | -4
Z -1 0 0 0 0 0 0 1 > |-3/2
o 1 -1 0 0 0 0 0 1 > |-1/2
dget | -1 1 0 0 0 0 0 1= |-7/2
Org- 0 0 0 0 0 1 0 -1 | = |-3/2
Pt | O 0 0 0 0 -1 0 1 > [-3/2
on- |-5/12 172 0 1/6 1/2 1 7/12 -13/6| = |-5/4
dout | 5/12 -1/2 0 -1/6 -1/2 -1 -7/12 13/6 | = |-7/4
b | 32 -1 0 1 -1 -1 12 2 > |0
Pt |32 1 0 -1 1 1 172 -2 | =2 | -3
Pon- 0 0 0 0 -1 0 -1 1 > |-7/2
byt | O 0 0 0 1 0 1 1| =2 |-12
Ly 0 0 0 0 0 0 0 1= | -2
Max [-1/12 O 0 -16 O 0 -1/12 1/6 | = |-1/4]
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PROCEDIMENTO E RISULTATI Nome: AL4.002 PROCEDIMENTO E RISULTATI Nome: AL4.002

Scambio pivotale 2-8 Scambio pivotale 24-2

[¢BC+ Y beot T S R Ooc-  Dast j [ Fb j [¢BC+ Oout  deot T S R Ooc-  Gast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4 O pg- 0 0 0 0 0 0 0 -1 > -4
X- 3114 2/7 =217 3/7 217 0 314  -2/7 | = | -1/2 X- 0 -1 0 0 1 0 1 0 > | -1/2
Opa- | -3/14 57 217 =317 -217 0 -3/14 217 | =z | -3/2 Gpa- | -3/4  -5/2 1 -3/2 3/2 0 714 1 > | -3/2
gt | 3/14  -5/7  -2/7 3/7 217 0 3/14 -2/7 | = | -5/2 gt | 34 5/2 -1 3/2 -3/2 0 -7/4 -1 > | -5/2
Qg -1 0 0 0 0 0 0 0 > -3 Ppc- -1 0 0 0 0 0 0 0 > -3
X 3114 2/7 =217 3/7 217 0 3/14 -9/7 | = | -5/2 X 0 -1 0 0 1 0 1 -1 > | -5/2
Ocp- | -3/14  -2/7 217 a4/7 =217 0 -3/14  2/7 | = -1 dco- 0 1 0 1 -1 0 -1 0 > -1
bt | 3114 217 =27 -4Al7 217 0 3/14 -2/7 | = -2 dcpt 0 -1 0 -1 1 0 1 0 > -2
abF | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 abF | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 > | -1/3
Opct 0 0 0 0 0 0 -1 0 > -3 Ppct 0 0 0 0 0 0 -1 0 > -3
Ope- | -3/14  -2/7 217 =317 5/7 0 -3/14 217 | = | -3/2 Poe- 0 1 0 0 0 0 -1 0 > | -3/2
Ot | 314 217 =217 3/7 -5/7 0 3/14 -2/7 | = | -5/2 ot 0 -1 0 0 0 0 1 0 > | -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4 Oep- 0 0 -1 0 0 0 0 0 > -4
z -11/14 217 =217 3/7 217 0 3/14 217 | = -2 z -1 -1 0 0 1 0 1 0 > -2
g~ | 17/24  -5/7  -2/7 3/7 217 0 3/14 217 | = -1 o 714 5/2 -1 3/2 -3/2 0 -7/4 -1 > -1
gt |-17/14 57 217 =317 -217 0 -3/14  2/7 | = -3 et | 714 -5/2 1 -3/2 3/2 0 714 1 > -3
O~ | -3/14  -2/7 217 =317 217 1 -3/14  2/7 | = -1 (o 0 1 0 0 -1 1 -1 0 > -1
Ot | 314 217 =217 3/7 217 -1 3/14 217 | = -2 Qrst 0 -1 0 0 1 -1 1 0 > -2
Q- |-37/42 -5/42 13/21 -16/21 -5/42 1 5/42 13/21| = | -1/6 G- |-19/24 5/12 12 -7/12 -5/12 1 -5/24  1/2 | = | -1/6
oyt | 37/42 5/42 -13/21 16/21 5/42 -1 -5/42 -13/21| = |-17/6 bout |19/24 -5/12  -1/2  7/712 5/12 -1 524 -1/2 | = |-17/6
Que- | 27114 -3/7  -4/7  13/7  -3[7 -1 -1/14  -4l7 | = -1 by | 94 3/2 -1 5/2 -3/2 -1 -5/4 -1 > -1
Oyt |-27/14 37 4/7  -13/7  3/7 1 1/14 417 | = -2 Oyt | 94 -3/2 1 -5/2 3/2 1 5/4 1 > -2
ooy | 314 217 =217 3/7 -5/7 0 -11/24 -2I7 | = -4 Pon- 0 -1 0 0 0 0 0 0 > -4
Oyt | -3/14  -2/7 217 =317 517 0 11/14 217 | = 0 Y -3/4 -7/2 1 -3/2 5/2 0 11/4 1 > 0
Ly -3/14  -2/7 217 =317 -2/7 0 -3/14  2/7 | = | -3/2 Ly 0 1 0 0 -1 0 -1 0 > | -3/2
Max | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 | Max | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 | = -13]
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PROCEDIMENTO E RISULTATI Nome: AL4.002 PROCEDIMENTO E RISULTATI Nome: AL4.002

Scambio pivotale 19-5 Scambio pivotale 21-6

[ bact  Gout  feot T bon R Ooc-  Gast j [ Fb j [ bact  Gout  deot T b One o bast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 2 -4 O pg- 0 0 0 0 0 0 0 -1 2 -4
X- -19/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | =2 | -9/10 X- 35/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -51/46
ga- | -18/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 |-21/10 g | 9/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = |-111/46
gt | 18/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = |-19/10 gt | -9/23 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -73/46
Qg -1 0 0 0 0 0 0 0 2 -3 Ppc- -1 0 0 0 0 0 0 0 2 -3
X -19/10 0 6/5 -7/ -12/5 12/5  1/2 15 | = |-29/10 X 35/46 0 -6/23 1 -12/23 -12/23 11/46 -29/23| = |-143/46
oo~ | 19/10 0 -6/5 12/5 12/5 -12/5 -1/2 -6/5 | = | -3/5 b~ |-35/46 O 6/23 0 12/23 12/23 -11/46 6/23 | = | -9/23
dpt |-19/10 O 6/5 -12/5 -12/5 12/5 1/2 6/5 | = | -12/5 ot | 35/46 0 -6/23 0 -12/23 -12/23 11/46 -6/23 | = | -60/23
abF | -2/5 0 5 -2/5 25 2/5 0 15 | = | -2/5 abF | 1/23 0 -123 0 -2/23 -2/23 -1/23 -1/23 | = | -10/23
ot 0 0 0 0 0 0 -1 0 2 -3 Poct 0 0 0 0 0 0 -1 0 2 -3
Poe- 0 1 0 0 0 0 -1 0 > | -3/2 Poe- 0 1 0 0 0 0 -1 0 2 -3/2
Poet 0 -1 0 0 0 0 1 0 > | -5/2 ot 0 -1 0 0 0 0 1 0 2 -5/2
b | O 0 1 0 0 0 0 0 |2| -4 bgp- | O 0 -1 0 0 0 0 0 |2| -4
VA -29/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | = | -12/5 z -11/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -60/23
ge- | 23/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = | -2/5 g | 14723 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -2/23
gt | -23/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 | -18/5 gt |-14/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = | -90/23
b~ [19/10 O -6/5 7/5 12/5 -7/5 -12 6/5 | = | -3/5 bre- | 8/23 0 -823 0 3023 7/23 -8/23 -8/23 | = |-11/23
et |-19/10 O 6/5 -7/ -12/5  7/5 1/2 6/5 | = | -12/5 et | -8/23 0 8/23 0 -30/23 -7/23 8/23 8/23 | > | -58/23
S -19/10 1 6/5 -7/ -12/5 125 -1/2 6/5 | =2 | -2/5 S 35/46 1 -6/23 1 -12/23 -12/23 -35/46 -6/23 | = | -14/23
Pout 0 0 0 0 -1 0 0 0 2 -3 dont 0 0 0 0 -1 0 0 0 2 -3
$us- | 51/10 0 -14/5 23/5 18/5 -23/5 -1/2 -14/5| = | -2/5 R 51/46 0 -14/23 1 18/23 -5/23 -5/46 -14/23| = | -2/23
et |-51/10 0 14/5 -23/5 -18/5 23/5 12 14/5 | = | -13/5 Pt 0 0 0 0 0 -1 0 0 2 -3
Pon- 0 -1 0 0 0 0 0 0 2 -4 Pon- 0 -1 0 0 0 0 0 0 2 -4
Y -11/2 -1 4 -5 -6 6 3/2 4 2 -1 Y 53/46 -1 8/23 1 -30/23 -30/23 39/46 8/23 | = | -35/23
Ly 19/10 0 -6/5 7/5 12/5 -12/5 -1/2 -6/5 | = |-11/10 Ly -35/46 0 6/23 -1 12/23 12/23 -11/46 6/23 | = | -41/46
Max | -2/5 0 1/5 =25 -2/5 2/5 0 15 | = | -2/5 | Max | 1/23 0 -1/23 0 -2/23  -2/23 -1/23 -1/23 ] = | -10/23
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PROCEDIMENTO E RISULTATI Nome: AL4.002
Scambio pivotale 7-1

[ ¢CD' ¢DH+ ¢ED+ T ¢GH' ¢HG' ¢Dc' ¢AB+ j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
gt | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Ope- 0 1 0 0 0 0 -1 0 > -3/2
et 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5  -2/5 | = -2/5
bget | 45 -1 2/5 0 -6/5 -6/5 45 2/5 |2 |-18/5
o5~ [-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
¢+ | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
ot 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Oon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1 26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.002
Tableau finale

[ bco-  Pout  Pent T bor- Oue-  OPocm  Past j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
$gat | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Poe- 0 1 0 0 0 0 -1 0 > -3/2
dpet 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5 215 | = -2/5
bget | 45 -1 255 0 -6/5 -6/5 45 2/5 |>|-18/5
05~ |-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
st | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
dont 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Pon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1  26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.002
Vettori soluzione della programmazione lineare

[ X Y z T S R abF X-] [ Fb ]
bag- | O 0 0 0 0 0 0 0 ]=2] 0 ]
dpt | O 0 0 0 0 0 0 0 2 | 1/35
Pga- 0 0 0 0 0 0 0 0 > 0
dgat | O 0 0 0 0 0 0 0 2 0
Qg 0 0 0 0 0 0 0 0 > 0
dgct | O 0 0 0 0 0 0 0 2 0
Pcp- 0 0 0 0 0 0 0 0 > | 2/35
dpt | O 0 0 0 0 0 0 0 2 0
Poc- 0 0 0 0 0 0 0 0 > | 2/35
et | O 0 0 0 0 0 0 0 2 0
Qo 0 0 0 0 0 0 0 0 > 0
dpet | O 0 0 0 0 0 0 0 = 0
Pep- 0 0 0 0 0 0 0 0 > 0
et | O 0 0 0 0 0 0 0 2 | 1/35
[opes 0 0 0 0 0 0 0 0 > 0
dget 0 0 0 0 0 0 0 0 = 0
o 0 0 0 0 0 0 0 0 > 0
Pt | O 0 0 0 0 0 0 0 2 0
P 0 0 0 0 0 0 0 0 > | 2/35
byt | O 0 0 0 0 0 0 0 = 0
P 0 0 0 0 0 0 0 0 > | 2/35
Ot | O 0 0 0 0 0 0 0 2 0
Pon- 0 0 0 0 0 0 0 0 > 0
ooyt | O 0 0 0 0 0 0 0 = 0
Ly 0 0 0 0 0 0 0 0 > 0
Max | 7/2 74/35 87/35 O 1 23/3516/35 3/2 | = |-16/35]
Variabili soluzione dedotto il valore X-

X Y Zz T S R

[ 2 43/70 69/70 -3/2 -1/2 -59/70]
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PROCEDIMENTO E RISULTATI Nome:

AL4.002

Variabili soluzione differenza tra rotazioni

bpp [1/35]
$sa | O

bsc | O
O |-2/35
Ope |-2/35
boe | O
Oep | 1/35
ber 0
bre 0
Oy |-2/35
O |-2/35

bon L O ]

REAZIONI Fattore di collasso = 16/35

H, = -61/70F
V, = 11/7F
W, = 2Fb

He = -1/2F
Ve =3F

W, = 2Fb

H,g = -61/70F
Vg = 11/7F
W, = 2Fb

Hg, = 61/70F
Vg, = -11/7F
WS, = 43/70Fb

Heg = 7/6F

Veq = 23/70F
W, = -59/70Fb
Her = -7/6F
Vgr = -23/70F
W, = 3/2Fb

Hgc = -2/3F
Vg = 87/70F
Wi = 69/70Fb
Heg = 2/3F
Vg = -87/70F
W, = 3/2Fb

Hay = 7/6F
Ve, = -3I2F
Wy, = -3/2Fb
Hye = -7/6F
Ve = 3/2F
W, = -3/2Fb

SPOSTAMENTI NODALI

Upag =0
\ 0

AnB =

O s = ~1/358/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Ug = 3/350
Vg =0
bg = -1/3508/b

Hep = -2/3F
Vg = -3I2F
Wp = -3/2Fb
Hpe = 2/3F
Ve = 3/2F
Wy = -3/2Fb
H, = 7/6F
V. = -3/2F
W,p = 3/2Fb
Hpy = -7/6F
Vp, = 3/2F
W,,, = 2Fb
Ueep = 3/353
Ve = -2/350

cgs = -1/358/b

Hpe = 1/2F
Vpe =-3F
W = -1/2Fb
Hep = -1/2F
Vg, = 3F
W, = 2Fb
up = 3/35%
Vp=0

¢ = 1/358/b

Hge = 53/210F

Vg = 23/70F
W, = -8/5Fb
Heg = -53/210F
Vg = -23/70F

Wi, = 59/70Fb

Uggp = 0
Vegp =0
o, = -1/358/b
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AL4.002

PROCEDIMENTO E RISULTATI Nome: AL4.002
U, = 6/355 Uger = 6/355 Uy = 6/355

Ve=0 Vgor = -2/350 Vi = 0

0, = -1/358/b Ooue=-1/3550 4, = 1/358/b

SPOSTAMENTI RIGIDI DELLE ASTE

Upsg = 0 Ugac = 3/353 Ugep = 3/355 Uppe = 3/355 Ugge = 3/355

Vasg =0 Vggc = 0 Veep = -2/350 Vppe =0 Vgge = 0

®png = -1/358/b $gpc = -1/350/b

Ugeg = 6/350 Ugg = 6/350
Verg = 0 Vgop = -2/350
$rrg = -1/356/b doon = 1/350/b

$ecp = 1/350/b dppe = -1/353/b
Upyp = 6/356

Vipp = 0

o = -1/350/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

e = -1/358/b
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PROCEDIMENTO E RISULTATI Nome: AL4.003 PROCEDIMENTO E RISULTATI Nome: AL4.003

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wp. T=Wy S=Wpz R=W,4
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0|21
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |=< |1
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-1
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,(#/ 0 2 0 O O O O (=1
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Woe- | O O 1 -2 0 0 -8)|=2|-32
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -8|< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-| 0O O 0 O 1 0 0]=2]-1
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wet| O 0O 0 O 1 0 0 |=|1
Giunti a questo punto, si individua la soluzione. Wgp- -1 2 0 0 -1 0 182 -1
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 18|< |1
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O 0|2 -1
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0O O O0|=|1
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. Wee-1 0O O 0 O O 1 0]=2]-1
W+ O 0O O 0O 0 1 0 (< |1
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 -1 -4 |2 |32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 -1 -4 |< |32
D, |H;; H, Hiz| =2 | Hy, Wep- 10 1 2 -2 1 -1 4 |2)-1
D, |H, H, Hy| = | Hy, Wp+/ 0 1 2 -2 1 -1 4 |< |1
D, |Hg Hgy Hyl = | Hg, Wy O 0O -1 2 -1 0 8 |=2|-1
D, |Hy Hyy Hyl 2 | Hy, Wyt| O 0 -1 2 -1 0 8 |<|1
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.003

PROCEDIMENTO E RISULTATI Nome:

AL4.003

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.003 PROCEDIMENTO E RISULTATI Nome: AL4.003

Tableau a variabili negative su X- e limitate Scambio pivotale 14-7

[ X Y Z T S R abF X-] [Fb] [ X Y z T S R ¢p+ X- ] [ Fb ]
¢ |1 0O O 0 O O 0 -1]=7]-1] ¢ [ 1 0 O 0o 0 0 0 -1 ]=[ -1 ]
dpt|-1 O O O O 0O 0 1 |=]-1 bt | -1 O 0 0 0 0 0 1 (2] -1
dg- | 0O 1 0 O O O 0 -1|=]1 dga- | O 1 0 0 0 0 0 -1 |=2] -1
gt | 0O -1 O 0O O O O 1 |=z2]-1 st | O -1 O 0 0 0 0 1 (2] 1
¢ge- | O O 1 0 O O O -1]|= |32 bge- | O 0 1 0 0 0 0 -1 |=]-32
fget| O O -1 0 O O O 1 |= |32 dgct | O o -1 o0 0 0 0 1 |2 -3
6| 0O O O 1 0 0 0 -1]|=|32 dep- | O 0 0 1 0 0 0 -1 [=]-32
¢t 0 O O -1 0 O 0 1 |= (3P bt | O 0 0o -1 o0 0 0 1 [=2] -32
¢p- | O O 1 -2 0 0 -8 1 |= |32 bpc- | 4/9 49 1 -2 -49 0 49 7/3|=|-19/18
¢pct| O O -1 2 0 0 8 -1|= |32 bpct | 49 49 -1 2 49 0 -49 -7/3|= |-3518
¢pe- | O O O O 1 0 0 -1|=]-1 dpe- | O 0 0 0 1 0 0 -1 (=] -1
¢bet| O O O O -1 0O 0 1 |=z2]-1 bpet | O 0 0 o -1 o0 0 1 (2] 1
¢epp- |1 -1 O 0O -1 0 18 3 |=|-1 beo- | O 0 0 0 0 0O -1 o0 |=| -2
depr| 1 1 0O O 1 0 -18 -3|=|-1 abF [1/18 1/18 0 0O 118 0 -1/18 -1/6 | = | -1/18
¢g= | O 1 -1 0 0O 0 0 2 |=]-1 g | O -1 -1 O 0 0 0 2 | 2| -1
bget | 0O 1 1 0 O O 0 -2|=z2]-1 bget | O 1 1 0 0 0 0 -2 (=] 1
¢ | O O O O O 1 0 -1|=]-1 b~ | O 0 0 0 0 1 0 -1 |=2| -1
¢t | O O O O O -1 0 1 |=]-1 bt | O 0 0 0 o -1 o0 1 (2] -1
o= | O 12 1 -1 12 -1 -4 0 |= |32 boy- | -2/9 518 1 -1 518 -1 2/9 2/3 | = |-23/18
gt | O -1/2 -1 1 12 1 4 0|z [-32 bout | 2/9 518 -1 1 518 1 -2/9 -2/3| = |-31/18
b | O 1 2 2 1 1 4 1|=z2]|-1 bupm | 209 119 2 -2 119 -1 -2/9 53| = |-11/9
dotr| 0 1 2 2 -1 1 -4 1|=]|-1 Gupt | -2/9 -11/9 -2 2 -11/9 1 2/9 5/3 | = | -7/9
¢p- | O O -1 2 -1 0 8 0 |=]-1 bo- | 49 49 -1 2 5/9 0 -49 -43|=|-13/9
¢p*| O O 1 2 1 0 -8 0 |=]-1 bput | -4/9 49 1 -2 59 0 4/9 43| = | -59
Ly 0O 0 0 O 0 O 0 -1]|=]32 Ly 0 0 0 0 0 0 0 -1 |=]-32
Max |0 O O O O O 1 O |=1]0] Max |1/18 1/18 0 0 118 0 -1/18 -1/6] = | -1/18 |
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PROCEDIMENTO E RISULTATI Nome: AL4.003 PROCEDIMENTO E RISULTATI Nome: AL4.003

Scambio pivotale 2-1 Scambio pivotale 24-2

bt Y Z T S R ¢+t X | [ Fb | (gt Gt Z T S R Ot X- | [Fb]
Opg- | -1 0 0 0 0 0 0 0 | =2 -2 G- | -1 0 0 0 0 0 0 0 |z | -2
X -1 0 0 0 0 0 0 1|z -1 X -1 0 0 0 0 0 0 1 (=] -1
Pga- 0 1 0 0 0 0 0 12 -1 Pga- 1 -9/4 94 -9/2 514 0 1 1 |=]-54
fgat | O -1 0 0 0 0 0 1|2 -1 bgat | -1 94 -9/4 9/2 -5/4 0 1 -1 | =2 | -34
Qg 0 0 1 0 0 0 0 12| =32 - 0 0 1 0 0 0 0 1| =2 | -32
Pgct | O 0 -1 0 0 0 0 1 |= | -32 Pt | O 0 -1 0 0 0 0 1 |=2]-32
dp- | O 0 0 1 0 0 0 12| =32 b | O 0 0 1 0 0 0 1| =2 | =32
bt | O 0 0 -1 0 0 0 1 |= | -32 bt | O 0 0 -1 0 0 0 1 |=|-32
Opc- | 49 -49 1 -2 49 0 4/9 17/9| = |-11/18 dpc- | O 1 0 0 -1 0 0 1 |=|-12
Ppoct | 419 49 -1 2 49 0 -4/9 -17/9| = |-43/18 Ppct | O -1 0 0 1 0 0 -1 | =2 |-52
Qo 0 0 0 0 1 0 0 12 -1 oe- 0 0 0 0 1 0 0 12| -1
Poet | O 0 0 0 -1 0 0 1|z -1 et | O 0 0 0 -1 0 0 1 (=] -1
Pep- 0 0 0 0 0 0 -1 0 | =2 -2 o 0 0 0 0 0 0 -1 0 |z | -2
obF |-1/18 1/18 0 0O 118 0 -1/18 -1/9| = | -1/9 abF o -1/8 18 -1/4 18 0 0 0 | = |-1/8
[opes 0 11 0 0 0 0 2 |z -1 b | -1 9/4 -13/4 92 -5/4 0 -1 0 |z |-34
et | O 1 1 0 0 0 0 2 |2 -1 et | 1 -9/4 13/4 -9/2 5[4 0 1 0 | = |-54
g~ 0 0 0 0 0 1 0 12 -1 g~ 0 0 0 0 0 1 0 12| -1
Pt | O 0 0 0 0 -1 0 1|z -1 Pt | O 0 0 0 0 -1 0 1 (=] -1
Goy- | 2/9 5/18 1 -1 5118 -1 2/9 4/9 | = |-19/18 oy | 1/2 -5/8 13/8 -9/4 58 -1 1/2 1 |=|-9/8
Pyt | -2/19 -5/18 -1 1 -518 1 -2/9 -4/9 | = |-35/18 ot | -1/2 5/8 -13/8 9/4 -5/8 1 -1/2 -1 | = |-15/8
buo- | 209 11/9 2 -2 119 -1 -2/9 -13/9| = | -13/9 buo- | 1 114 19/4 -152 114 -1 1 1 | = |-7/4
oot | 2/9 -11/9 -2 2 -11/9 1 2/9 13/9| = | -5/9 oot | -1 11/4 -19/4 15/2 -11/4 1 1 -1 |z | -1/4
Go- | 419 49 -1 2 -59 0 -49 -89 |=|-17/9 doy- | O -1 0 0 0 0 0 0o |z | -2
Pout | 49 49 1 -2 59 0 49 89 |=]|-1/9 Y 1 -9/4 94 -9/2 54 0 1 2 |z |-1/4
Ly 0 0 0 0 0 0 0 1) =2 | -3/2 Ly 0 0 0 0 0 0 0 1| =2 | -3/2
Max |-1/18 1/18 O 0O 118 0 -1/18 -1/9] = [ -1/9 | Max | O -1/8 1/8 -1/4 1/8 O 0 0 | =[-18]
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PROCEDIMENTO E RISULTATI Nome: AL4.003
Scambio pivotale 22-3

[¢AB+ ¢DH+ ¢HD+ T S R ¢ED+ X- j [ Fb ]
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
pa- | 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 10/19 | = |-26/19
gt |-10/19 18/19 9/19 18/19 1/19 -9/19 -10/19 -10/19| = |-12/19
g | -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -23/19| = |-59/38
Ot | 4/19 -11/19 4/19 -30/19 11/19 -4/19 4/19 23/19 | = |-55/38
Ocp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- 0 1 0 0 -1 0 0 1 > | -1/2
ot 0 -1 0 0 1 0 0 -1 > | -5/2
Ope- 0 0 0 0 1 0 0 -1 > -1
Dot 0 0 0 0 -1 0 0 1 > -1
Oep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38
Qg | -6/19  7/19 13/19 -12/19 12/19 -13/19 -6/19 13/19| = |-11/19
gt | 6/19  -7/19 -13/19 12/19 -12/19 13/19 6/19 -13/19| = |-27/19
o 0 0 0 0 0 1 0 -1 > -1
Dept 0 0 0 0 0 -1 0 1 > -1
Og- | 3/19 6/19 -13/38 6/19 -6/19 -25/38 3/19 25/38 | = |-23/19
ooyt | -3/19 -6/19 13/38 -6/19 6/19 25/38 -3/19 -25/38| = |-34/19
Pro- 0 0 -1 0 0 0 0 0 > -2
z -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -4/19 | = | -1/19
Oon- 0 -1 0 0 0 0 0 0 > -2
Y 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 29/19| = | -7/19
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.003
Scambio pivotale 22-5

[¢AB+ Gout  Oupt T z R dept X- j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
Ppa- | 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 6/11 | = |-15/11
gt | -6/11 1 5/11 12/11 -1/11 -5/11 -6/11 -6/11| = | -7/11
Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pt 0 0 0 0 -1 0 0 1 > | -3/2
dco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- | 4/11 0 4/11 -30/11 19/11 -4/11 4/11 15/11 | = | -9/22
ot | -4/11 0 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-57/22
Ope- | -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-12/11
et | 411 -1 4/11 -30/11 19/11 -4/11 4/11 15/11| = |-10/11
Pep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/22 0 -1/22  1/11  -1/11  1/22  -1/22 -1/22 | = | -3/22
g~ | -6/11 1 5/11 12/11 -12/11 -5/11 -6/11 5/11 | = | -7/11
gt | 6/11 -1 -5/11 -12/11 12/11 5/11 6/11 -5/11 | = |-15/11
[ 0 0 0 0 0 1 0 -1 > -1
gt 0 0 0 0 0 -1 0 1 > -1
o | 3/11 0 -5/22 -6/11 6/11 -17/22 3/11 17/22 | = |-13/11
dout | -3/11 0 5/22 6/11 -6/11 17/22 -3/11 -17/22| = |-20/11
o~ 0 0 -1 0 0 0 0 0 > -2
S -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -4/11 | =2 | -1/11
Pon- 0 -1 0 0 0 0 0 0 > -2
Y 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 17/11| =z | -4/11
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/22 0 -1/22 111 -1/11 1/22  -1/22 -1/22 | = | -3/22 |
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PROCEDIMENTO E RISULTATI Nome: AL4.003 PROCEDIMENTO E RISULTATI Nome: AL4.003

Scambio pivotale 9-4 Scambio pivotale 18-6

[ baet  Gout  brpt  Goc z R beot X- j [ Fb j [ Oat  Gout  bpot  Goc z begt  Oeot X- j [ Fb j
O pg- -1 0 0 0 0 0 0 0 2 -2 O pg- -1 0 0 0 0 0 0 0 2 -2
X -1 0 0 0 0 0 0 1 2 -1 X -1 0 0 0 0 0 0 1 2 -1
Pga- 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 0 > | -6/5 Pa- 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 35 | =2 | -9/5
gt | -2/5 1 3/5 -2/5 3/5 -3/5  -2/5 0 > | -4/5 gt | -2/5 1 3/5 -2/5 3/5 3/5 25 -3/5 | =2 | -1/5
Qg 0 0 0 0 1 0 0 -1 > | -3/2 Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pgct 0 0 0 0 -1 0 0 1 > | -3/2 Pgct 0 0 0 0 -1 0 0 1 > | -3/2
oo~ | 2/15 0 2/15 -11/30 19/30 -2/15 2/15 -1/2 | = |-33/20 dcp- | 2/15 0 2/15 -11/30 19/30 2/15 2/15 -19/30| = |-91/60
Pt | -2/15 0 -2/15 11/30 -19/30 2/15 -2/15 1/2 | = |-27/20 Pt | -2/15 0 -2/15 11/30 -19/30 -2/15 -2/15 19/30 | = |-89/60
T 2/15 0 2/15 -11/30 19/30 -2/15 2/15 1/2 | =z | -3/20 T 2/15 0 2/15 -11/30 19/30 2/15 2/15 11/30| = | -1/60
ot 0 0 0 -1 0 0 0 0 2 -3 ot 0 0 0 -1 0 0 0 0 2 -3
Poe- 0 1 0 -1 0 0 0 0 > | -3/2 Poe- 0 1 0 -1 0 0 0 0 > | -3/2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 Poet 0 -1 0 1 0 0 0 0 > | -1/2
b | O 0 0 0 0 0 -1 0 |2| 2 bgp- | O 0 0 0 0 0 -1 0 |=2| 2
abF | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 > | -3/20 abF | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60
o -2/5 1 3/5 =25 -2/5 -3/5 -2/5 1 > | -4/5 g~ | -2/5 1 3/5 -2/5  -2/5 3/5 -2/5 2[5 | =2 | -1/5
et | 2/5 -1 -3/5 2/5 2/5 3/5 2/5 -1 > | -6/5 et | 2/5 -1 -3/5 2/5 2/5 -3/5 2/5 -2/5 | =2 | -9/5
bg- | O 0 0 0 0 1 0 A S | b~ | O 0 0 0 0 -1 0 0 |2| 2
o 0 0 0 0 0 -1 0 1 2 -1 R 0 0 0 0 0 -1 0 1 2 -1
donr 1/5 0 -3/10  1/5 15 -7110 1/5 12 | =z |-11/10 o 1/5 0 -3/10  1/5 15 7/10 1/5 -1/5 | =2 | -2/5
dout | -1/5 0 310 -1/5 -1/5 7/10 -15 -1/2 | = |-19/10 dout | -1/5 0 310 -1/5 -1/5 -7/10 -1/5 15 | =2 | -13/5
bp- | O 0 -1 0 0 0 0 0 |2| 2 b~ | O 0 -1 0 0 0 0 0 |2| 2
S 0 1 0 -1 0 0 0 1 > | -1/2 S 0 1 0 -1 0 0 0 1 > | -1/2
Pon- 0 -1 0 0 0 0 0 0 2 -2 Pon- 0 -1 0 0 0 0 0 0 2 -2
Y 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 1 > | -1/5 Y 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 8/5 | =2 | -4/5
Ly 0 0 0 0 0 0 0 1| 2| =32 Ly 0 0 0 0 0 0 0 1| 2| -32
Max | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 | = [-3/20 ] Max | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60]
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PROCEDIMENTO E RISULTATI Nome: AL4.003 PROCEDIMENTO E RISULTATI Nome: AL4.003

Scambio pivotale 4-8 Scambio pivotale 12-2

[ ¢AB+ ¢DH+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j [ ¢AB+ ¢DE+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2 [ -1 0 0 0 0 0 0 0 > -2
X -5/3 5/3 1 -2/3 1 1 -2/3  -5/3 | = | -4/3 X -5/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pga- 0 0 0 0 0 0 0 -1 > -2 Pga- 0 0 0 0 0 0 0 -1 > -2
X- -2/3 5/3 1 -2/3 1 1 -2/3 -5/3 | = | -1/3 X- -2/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-7/6
Qg 2/3 -5/3 -1 2/3 0 -1 2/3 513 | = | -7/6 - 2/3 5/3 -1 -1 0 -1 2/3 5/3 | = | -1/3
gt | -2/3 5/3 1 -2/3 0 1 -2/3  -5/3 | = | -11/6 et | -2/3  -5/3 1 1 0 1 -2/13  -5/3 | = |-8/3
¢ | 5/9 -19/18 -1/2 1/18 0 -1/2 5/9 19/18 | = |-47/36 ¢ | 5/9 19/18 -1/2 -1 0 -1/2 5/9 19/18| = | -7/9
dpt | -5/9 19/18 1/2 -1/18 0 1/2 -5/9 -19/18| = |-61/36 dcpt | -5/9 -19/18 1/2 1 0 1/2 -5/9 -19/18| = |-20/9
T -1/9 11/18 1/2 -11/18 1 1/2 -1/9 -11/18| = | -5/36 T -1/9 -11/18 1/2 0 1 1/2 -1/9 -11/18| = | -4/9
ot 0 0 0 -1 0 0 0 0 > -3 ot 0 0 0 -1 0 0 0 0 > -3
Qo 0 1 0 -1 0 0 0 0 > | -3/2 oe- 0 -1 0 0 0 0 0 0 > -2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 ont 0 -1 0 1 0 0 0 0 > | -1/2
Pep- 0 0 0 0 0 0 -1 0 > -2 o 0 0 0 0 0 0 -1 0 > -2
abF | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 abF | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9
- | -2/3 5/3 1 -2/3 0 1 -2/3 -213 | = | -1/3 g~ | -2/3  -5/3 1 1 0 1 -2/3 -213 | = | -7/6
et | 213 -5/3 -1 2/3 0 -1 2/3 2/3 | = | -5/3 beet | 213 5/3 -1 -1 0 -1 2/3 2/3 | = | -5/6
g~ 0 0 0 0 0 -1 0 0 > -2 g~ 0 0 0 0 0 -1 0 0 > -2
R -2/3 5/3 1 -2/3 1 0 -2/13  -5/3 | = | -4/3 R -2/3  -5/3 1 1 1 0 -2/13  -5/3 | = |-13/6
oy | 13 -3 -1/2 1/3 0 1/2 1/3 13 | = | -1/3 o | 13 1/3 -1/2 0 0 1/2 1/3 1/3 | = | -1/6
ot | -1/3 1/3 1/2 -1/3 0 -1/2 -1/3  -1/3 | = | -8/3 bt | -1/3 -1/3 1/2 0 0 -1/2 -1/3  -1/3 | = |-17/6
Oro- 0 0 -1 0 0 0 0 0 > -2 o~ 0 0 -1 0 0 0 0 0 > -2
S -2/3 8/3 1 -5/3 1 1 -2/13  -5/3 | = | -5/6 S -2/3 -8/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pon- 0 -1 0 0 0 0 0 0 > -2 o~ 0 1 0 -1 0 0 0 0 > | -3/2
Y -2/3 5/3 1 -2/3 1 1 -2/3  -8/3 | = | -4/3 Y -2/3  -5/3 1 1 1 1 -2/13  -8/3 | = |-13/6
Ly 2/3 -5/3 -1 2/3 -1 -1 2/3 513 | = | -7/6 Ly 2/3 5/3 -1 -1 -1 -1 2/3 513 | = | -1/3
Max | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 | Max | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9 |
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PROCEDIMENTO E RISULTATI Nome:

AL4.003

Tableau finale

¢AB'
X
¢BA'
X-
¢Bc'
bact

¢cD'
beo*
T

boct
¢DE'
¢DH+
¢ED'
abF
¢BF'
¢BF+
¢FB'
R
¢GH'
bont
¢HD'
S

¢DH'
Y

LX
Max

[ ¢AB+
-1
-5/3
0
-2/3
23
-2/3
5/9
-5/9
-1/9
0
0
0
0
-118
-2/3
213
0
-2/3
1/3
-1/3
0
-2/3
0
-2/3
2/3
| -1/18

doet
0

-5/3
0
-5/3
5/3
-5/3
19/18
-19/18
-11/18
0
-1
-1
0
-1/18
-5/3
5/3
0
-5/3
1/3
-1/3
0
-8/3
1
-5/3
5/3
-1/18

Ot
0

[N

¢Dc'

P OFRP OO0OO0ORFRPR O0OO0OO0O0000O0ORFRPOO0OO0OOFr, OFr OoON

SHP

¢BA+ ]
0 =

-5/3
-1
-5/3
5/3
-5/3
19/18
-19/18
-11/18

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11
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[ Fb ]
B
-13/6
-2
716
-1/3
-8/3
719
-20/9
-4/9
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PROCEDIMENTO E RISULTATI Nome: AL4.003
Vettori soluzione della programmazione lineare

[ X Y Z T S R abF X-] [Fb]
¢ /0 O O O O 0O 0 O0]=27]0]
Ot | O 0 0 0 0 0 0 0 | = |1/18
ga- | O 0 0 0 0 0 0 0o(=2]|0
dgat | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0|=2]0
dgct | O 0 0 0 0 0 0 o|(=2]|0
b | O 0 0 0 0 0 0 o[=2]|0
dpt | O 0 0 0 0 0 0 0o[=2]|0
dpc- | O 0 0 0 0 0 0 0|=]0
dpct | O 0 0 0 0 0 0 o[=2]|0
Gpe- | O 0 0 0 0 0 0 0o[=2]|0
dpet | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0 |=2]0
et | O 0 0 0 0 0 0 0 |2 |1/18
b | O 0 0 0 0 0 0 0o[=2]|0
dget | O 0 0 0 0 0 0 0O|(=2]|0
G- | O 0 0 0 0 0 0 0|=]0
Pt | O 0 0 0 0 0 0 0o|(=2]|0
Pou- | O 0 0 0 0 0 0 o210
byt | O 0 0 0 0 0 0 0o[=2]|0
b | O 0 0 0 0 0 0 0 |=2]0
oot | O 0 0 0 0 0 0 0of(=2]|0
doy- | O 0 0 0 0 0 0 0o[=2]|0
ooyt | O 0 0 0 0 0 0 0o[=2]|0
Ly 0 0 0 0 0 0 0 0f[=2]|0
Max |13/6 13/6 O 4/9 13/6 13/6 2/9 7/6 | = |-2/9]
Variabili soluzione dedotto il valore X-

X Y Z T S R

[ 1 1 -7/6 -13/18 1 1 ]
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PROCEDIMENTO E RISULTATI Nome: AL4.003
Variabili soluzione differenza tra rotazioni

Gpg [1/18]

$p | 1/18

bpc | O

bco | O

boc| O

e | 1/18

¢ | 1/18

bge | O

b | O

bgu| O

b | O

by L O]

REAZIONI Fattore di collasso = 2/9

H, =-2/3F

V, =-1/18F

W, =Fb

Hg = -2/3F

Vg = 41/18F

W, =Fb

H,p = -2/3F Hgc = 1/6F Hep = 1/6F Hpe = 2/3F Hge = -7/18F
Vg = -1/18F Ve = -2/9F Vp = -10/9F Vpe = -41/18F Vg = 1/6F
W, = Fb Wy = -7/6Fb W, =-13/18Fb W, =Fb Wy, = 1/6Fb
Hg, = 2/3F Hcg = -1/6F Hpc = -1/6F Hep = -2/3F Hpg = 7/18F
Vga = 1/18F Vg = 2/9F Vpc = 10/9F Vip = 41/18F Vg = -1/6F
W, = Fb W, = 13/18Fb W, = -3/2Fb W, = Fb W, =Fb
Hes = 1/2F Hgy = 1/2F H,p = 1/2F

Vi = L/6F Vgy = -7/6F V,p = -7/6F

W, = -Fb Wy, = -4/3Fb W,, =Fb

Hge = -1/2F H,q = -1/2F Hpy = -1/2F

Ve = -1/6F Ve = 7/6F Vpy = 7/6F

Wg, = 4/3Fb W,c =-Fb W, = L/I2Fb

SPOSTAMENTI NODALI

Uppg =0 ug = 1/60 uc = 1/6% u, = 1/66 Ugep =0
Vans =0 Vg =0 ve=0 Vp=0 Vegp = 0
ang = -1/180/b ¢ =-1/188/b $.=0 ¢p = ¢ =-1/188/b
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.003

u. = 1/6% ug = 1/6%
vVe=0 vg=0
=0 ;=0

SPOSTAMENTI RIGIDI DELLE ASTE

Upas =0 Uggc = 1/60
Vane =0 Vegc = 0
Gang = -1/180/b Peac = 0
Upeg = 1/60 Uggy = 1/60
Verg =0 Veen = 0
brec =0 Poen =0

u, = 1/66
v,=0
¢,=0

Ucep = 1/60
Veep =0
beep =0

Uppe = 1/60
Vppe =0
Pone = -1/183/b

Uy = 1/60
Vipp = 0
Opnp =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Uggr = 1/60

Vgge = 0
bgee =0
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PROCEDIMENTO E RISULTATI Nome: AL4.004 PROCEDIMENTO E RISULTATI Nome: AL4.004

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wg. T=Wp S=W, R=W,,
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0]=2]-2
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |<s |2
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-2
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,#/ 0 2 0 0O O O O |=s 2
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Wpe- | O O 1 -2 0 0 -12| = |-3/2
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -12)< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-1 0O O 0 O 1 0 O0]|=2]-2
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wetr| O 0O 0 O 1 0 0 |=s|2
Giunti a questo punto, si individua la soluzione. Wgp- -2 2 0 0 -1 0 9 |=2-2
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 9 |< |2
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O O0]|=2)-2
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0 O 0 |=|2
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. We-1 O O O O O 12 02 |-382
Wiet| O O 0 0O 0 1 0 |= |32
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 1 -7]2|-32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 1 -7 |< |32
D, |H;; H, Hiz| =2 | Hy, We |0 -1 -2 2 -1 -1 6 | 2 |-32
D, |H, H, Hy| = | Hy, Wet| 0O -1 -2 2 -1 -1 6 |=< |32
D, |Hg Hgy Hyl = | Hg, Wy O 0 -1 2 -1 0 122 |-2
D, |Hy Hyy Hyl 2 | Hy, Wyt O 0 -1 2 -1 0 12|< |2
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.004

PROCEDIMENTO E RISULTATI Nome:

AL4.004

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.004
Tableau a variabili negative su X- e limitate

[ X Y Z T S R abF X-] [Fb]
¢ |1 0O O 0 O O 0 -1]=7]-2]
¢pt|-1 O O O O O O 1 |=2]-2
¢ga- | O 1 0O O O O O -1|=2]-2
pgpt | O -1 0O O O O O 1 |=z2]-2
- | O O 1 O O O O -1 |=|-32
Pt/ O O -1 0O O O O 1 |=|-32
- 0O O O 1 O O 0 -1 |= |32
¢pt*| O O O -1 0O O O 1 |= |32
¢p- | O O 1 -2 0 0 -12 1 |= |32
Ppct| O O -1 2 0 0 12 -1 |= |-32
¢p- | O O O O 1 O O -1|=z2]-2
et | O O O O -1 O O 1 |=z2]-2
G- |1 1 0O O -1 0 9 3 |=2]-2
¢t/ 1 1 O O 1 0O -9 -3 |=2]-2
¢g- |1 O -1 -1 0O O O O 2 |=z2]-2
et | O 1 1 O O O O -2|=2]-2
¢s-| O O O O O 1 0 -1 |2 |32
¢t/ O O O O O -1 0 1 |=|-32
G- | O L2 1 -1 12 1 -7 -2 |=z= |32
pgt| O -1/2 -1 1 -1/2 -1 7 2 |z |32
-0 -1 -2 2 -1 -1 6 3 |=|32
bt/ 0 1 2 -2 1 1 -6 -3|= |32
¢p- |1 O O -1 2 -1 0 12 0 |=|-2
¢t/ 0O O 1 -2 1 0 -12 0 |=|-2
Ly o 0 O O O o 0 -1|=2]-2
Max | O O O O O O 1 0 |=1]0]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.004
Scambio pivotale 9-7

[ X Y Z T S R 0p- X- 1 [Fb]
b | 1 0 0 0 0 0 0 1 =2 2]
Dpt -1 0 0 0 0 0 0 1 > | -2
Pa- 0 1 0 0 0 0 0 -1 > | -2
bgat 0 -1 0 0 0 0 0 1 > | -2
- 0 0 1 0 0 0 0 -1 > | -3/2
dgct 0 0 -1 0 0 0 0 1 > | -3/2
bco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 0 0 112  -1/6 0 0 -1/12 1/12 | = | -1/8
dpct 0 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 -1 > | -2
bpet 0 0 0 0 -1 0 0 1 > | -2
o -1 -1 3/4  -3/2 -1 0 -3/4 15/4 | = |-25/8
dept 1 1 =314 3/2 1 0 3/4 -15/4 | = | -7/8
[ope 0 -1 -1 0 0 0 0 2 > | -2
Gget 0 1 1 0 0 0 0 -2 > | -2
- 0 0 0 0 0 1 0 -1 > | -3/2
Ot 0 0 0 0 0 -1 0 1 > | -3/2
Ponr 0 1/2 5/12 1/6 1/2 1 7112 -31/12| = | -5/8
ot 0 -1/2  -5/12 -1/6 -1/2 -1 -7/12 31/12 | = |-19/8
by | O -1 32 1 -1 1 12 72 | 2| -9/4
et 0 1 3/2 -1 1 1 12 712 | = | -3/4
o~ 0 0 0 0 -1 0 -1 1 > | -7/2
bt 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > | -2
Max | O 0 1/12  -1/6 0 0 -1/12 112 | = | -1/8 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.004
Scambio pivotale 14-3

L X Y o 0t T S R ¢ X | [Fb]
[ 1 0 0 0 0 0 0 -1 > -2
Dpt -1 0 0 0 0 0 0 1 > -2
Pga- 0 1 0 0 0 0 0 -1 > -2
bgat 0 -1 0 0 0 0 0 1 > -2
G- | 413 4/3  -4/3 2 4/3 0 1 -6 > | -8/3
gt | -4/3  -4/3 43 -2 -4/3 0 -1 6 > | -1/3
Pcp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
dpct 0 0 0 0 0 0 -1 0 > -3
Qo 0 0 0 0 1 0 0 -1 > -2
dpet 0 0 0 0 -1 0 0 1 > -2
Pep- 0 0 -1 0 0 0 0 0 > -4
4 4/3 4/3  -4/3 2 4/3 0 1 -5 > | -7/6
G- | -4/3  -7/3  4/3 -2 -4/3 0 -1 7 > | -5/6
dget | 413 713 -4/3 2 4/3 0 1 -7 > |-19/6
Org- 0 0 0 0 0 1 0 -1 > | -3/2
et 0 0 0 0 0 -1 0 1 > | -3/2
oy | 5/9 19/18 -5/9 1 19/18 1 1 -14/3 | = |-10/9
oyt | -5/9 -19/18 5/9 -1 -19/18 -1 -1 14/3 | = |-17/9
Q- -2 -3 2 -2 -3 -1 -2 11 > | -1/2
et 2 3 -2 2 3 1 2 -11 | = | -5/2
Pon- 0 0 0 0 -1 0 -1 1 > | -7/2
ot 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > -2
Max | 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
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PROCEDIMENTO E RISULTATI Nome: AL4.004
Scambio pivotale 6-1

[(Pgct Y bt T S R Gy X | [Fb]
b |34 -1 1 -32 -1 0 -3/4 72| = |-94
dupt | 3/4 1 -1 32 1 0 34 -712 | = |-7/4
Pga- 0 1 0 0 0 0 0 1= | -2
dgat | O -1 0 0 0 0 0 1 > | -2
- -1 0 0 0 0 0 0 0 > | -3
X 314 -1 1 -32 -1 0 -3/4 92| = |-1/4
cp- 0 0 0 1 0 0 0 -1 | = |-3/2
dept | O 0 0 -1 0 0 0 1 > [-3/2
abF |-1/12 0 0 -16 O 0 -112 1/6 | = |-1/4
ot | O 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 1= | -2
dpet | O 0 0 0 -1 0 0 1 > | -2
o 0 0 -1 0 0 0 0 0 > | -4
Z -1 0 0 0 0 0 0 1 > |-3/2
o 1 -1 0 0 0 0 0 1 > |-1/2
dget | -1 1 0 0 0 0 0 1= |-7/2
Org- 0 0 0 0 0 1 0 -1 | = |-3/2
Pt | O 0 0 0 0 -1 0 1 > [-3/2
on- |-5/12 172 0 1/6 1/2 1 7/12 -13/6| = |-5/4
dout | 5/12 -1/2 0 -1/6 -1/2 -1 -7/12 13/6 | = |-7/4
b | 32 -1 0 1 -1 -1 12 2 > |0
Pt |32 1 0 -1 1 1 172 -2 | =2 | -3
Pon- 0 0 0 0 -1 0 -1 1 > |-7/2
byt | O 0 0 0 1 0 1 1| =2 |-12
Ly 0 0 0 0 0 0 0 1= | -2
Max [-1/12 O 0 -16 O 0 -1/12 1/6 | = |-1/4]
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PROCEDIMENTO E RISULTATI Nome: AL4.004 PROCEDIMENTO E RISULTATI Nome: AL4.004

Scambio pivotale 2-8 Scambio pivotale 24-2

[¢BC+ Y beot T S R Ooc-  Dast j [ Fb j [¢BC+ Oout  deot T S R Ooc-  Gast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4 O pg- 0 0 0 0 0 0 0 -1 > -4
X- 3114 2/7 =217 3/7 217 0 314  -2/7 | = | -1/2 X- 0 -1 0 0 1 0 1 0 > | -1/2
Opa- | -3/14 57 217 =317 -217 0 -3/14 217 | =z | -3/2 Gpa- | -3/4  -5/2 1 -3/2 3/2 0 714 1 > | -3/2
gt | 3/14  -5/7  -2/7 3/7 217 0 3/14 -2/7 | = | -5/2 gt | 34 5/2 -1 3/2 -3/2 0 -7/4 -1 > | -5/2
Qg -1 0 0 0 0 0 0 0 > -3 Ppc- -1 0 0 0 0 0 0 0 > -3
X 3114 2/7 =217 3/7 217 0 3/14 -9/7 | = | -5/2 X 0 -1 0 0 1 0 1 -1 > | -5/2
Ocp- | -3/14  -2/7 217 a4/7 =217 0 -3/14  2/7 | = -1 dco- 0 1 0 1 -1 0 -1 0 > -1
bt | 3114 217 =27 -4Al7 217 0 3/14 -2/7 | = -2 dcpt 0 -1 0 -1 1 0 1 0 > -2
abF | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 abF | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 > | -1/3
Opct 0 0 0 0 0 0 -1 0 > -3 Ppct 0 0 0 0 0 0 -1 0 > -3
Ope- | -3/14  -2/7 217 =317 5/7 0 -3/14 217 | = | -3/2 Poe- 0 1 0 0 0 0 -1 0 > | -3/2
Ot | 314 217 =217 3/7 -5/7 0 3/14 -2/7 | = | -5/2 ot 0 -1 0 0 0 0 1 0 > | -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4 Oep- 0 0 -1 0 0 0 0 0 > -4
z -11/14 217 =217 3/7 217 0 3/14 217 | = -2 z -1 -1 0 0 1 0 1 0 > -2
g~ | 17/24  -5/7  -2/7 3/7 217 0 3/14 217 | = -1 o 714 5/2 -1 3/2 -3/2 0 -7/4 -1 > -1
gt |-17/14 57 217 =317 -217 0 -3/14  2/7 | = -3 et | 714 -5/2 1 -3/2 3/2 0 714 1 > -3
O~ | -3/14  -2/7 217 =317 217 1 -3/14  2/7 | = -1 (o 0 1 0 0 -1 1 -1 0 > -1
Ot | 314 217 =217 3/7 217 -1 3/14 217 | = -2 Qrst 0 -1 0 0 1 -1 1 0 > -2
Q- |-37/42 -5/42 13/21 -16/21 -5/42 1 5/42 13/21| = | -1/6 G- |-19/24 5/12 12 -7/12 -5/12 1 -5/24  1/2 | = | -1/6
oyt | 37/42 5/42 -13/21 16/21 5/42 -1 -5/42 -13/21| = |-17/6 bout |19/24 -5/12  -1/2  7/712 5/12 -1 524 -1/2 | = |-17/6
Que- | 27114 -3/7  -4/7  13/7  -3[7 -1 -1/14  -4l7 | = -1 by | 94 3/2 -1 5/2 -3/2 -1 -5/4 -1 > -1
Oyt |-27/14 37 4/7  -13/7  3/7 1 1/14 417 | = -2 Oyt | 94 -3/2 1 -5/2 3/2 1 5/4 1 > -2
ooy | 314 217 =217 3/7 -5/7 0 -11/24 -2I7 | = -4 Pon- 0 -1 0 0 0 0 0 0 > -4
Oyt | -3/14  -2/7 217 =317 517 0 11/14 217 | = 0 Y -3/4 -7/2 1 -3/2 5/2 0 11/4 1 > 0
Ly -3/14  -2/7 217 =317 -2/7 0 -3/14  2/7 | = | -3/2 Ly 0 1 0 0 -1 0 -1 0 > | -3/2
Max | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 | Max | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 | = -13]
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PROCEDIMENTO E RISULTATI Nome: AL4.004 PROCEDIMENTO E RISULTATI Nome: AL4.004

Scambio pivotale 19-5 Scambio pivotale 21-6

[ bact  Gout  feot T bon R Ooc-  Gast j [ Fb j [ bact  Gout  deot T b One o bast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 2 -4 O pg- 0 0 0 0 0 0 0 -1 2 -4
X- -19/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | =2 | -9/10 X- 35/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -51/46
ga- | -18/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 |-21/10 g | 9/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = |-111/46
gt | 18/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = |-19/10 gt | -9/23 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -73/46
Qg -1 0 0 0 0 0 0 0 2 -3 Ppc- -1 0 0 0 0 0 0 0 2 -3
X -19/10 0 6/5 -7/ -12/5 12/5  1/2 15 | = |-29/10 X 35/46 0 -6/23 1 -12/23 -12/23 11/46 -29/23| = |-143/46
oo~ | 19/10 0 -6/5 12/5 12/5 -12/5 -1/2 -6/5 | = | -3/5 b~ |-35/46 O 6/23 0 12/23 12/23 -11/46 6/23 | = | -9/23
dpt |-19/10 O 6/5 -12/5 -12/5 12/5 1/2 6/5 | = | -12/5 ot | 35/46 0 -6/23 0 -12/23 -12/23 11/46 -6/23 | = | -60/23
abF | -2/5 0 5 -2/5 25 2/5 0 15 | = | -2/5 abF | 1/23 0 -123 0 -2/23 -2/23 -1/23 -1/23 | = | -10/23
ot 0 0 0 0 0 0 -1 0 2 -3 Poct 0 0 0 0 0 0 -1 0 2 -3
Poe- 0 1 0 0 0 0 -1 0 > | -3/2 Poe- 0 1 0 0 0 0 -1 0 2 -3/2
Poet 0 -1 0 0 0 0 1 0 > | -5/2 ot 0 -1 0 0 0 0 1 0 2 -5/2
b | O 0 1 0 0 0 0 0 |2| -4 bgp- | O 0 -1 0 0 0 0 0 |2| -4
VA -29/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | = | -12/5 z -11/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -60/23
ge- | 23/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = | -2/5 g | 14723 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -2/23
gt | -23/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 | -18/5 gt |-14/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = | -90/23
b~ [19/10 O -6/5 7/5 12/5 -7/5 -12 6/5 | = | -3/5 bre- | 8/23 0 -823 0 3023 7/23 -8/23 -8/23 | = |-11/23
et |-19/10 O 6/5 -7/ -12/5  7/5 1/2 6/5 | = | -12/5 et | -8/23 0 8/23 0 -30/23 -7/23 8/23 8/23 | > | -58/23
S -19/10 1 6/5 -7/ -12/5 125 -1/2 6/5 | =2 | -2/5 S 35/46 1 -6/23 1 -12/23 -12/23 -35/46 -6/23 | = | -14/23
Pout 0 0 0 0 -1 0 0 0 2 -3 dont 0 0 0 0 -1 0 0 0 2 -3
$us- | 51/10 0 -14/5 23/5 18/5 -23/5 -1/2 -14/5| = | -2/5 R 51/46 0 -14/23 1 18/23 -5/23 -5/46 -14/23| = | -2/23
et |-51/10 0 14/5 -23/5 -18/5 23/5 12 14/5 | = | -13/5 Pt 0 0 0 0 0 -1 0 0 2 -3
Pon- 0 -1 0 0 0 0 0 0 2 -4 Pon- 0 -1 0 0 0 0 0 0 2 -4
Y -11/2 -1 4 -5 -6 6 3/2 4 2 -1 Y 53/46 -1 8/23 1 -30/23 -30/23 39/46 8/23 | = | -35/23
Ly 19/10 0 -6/5 7/5 12/5 -12/5 -1/2 -6/5 | = |-11/10 Ly -35/46 0 6/23 -1 12/23 12/23 -11/46 6/23 | = | -41/46
Max | -2/5 0 1/5 =25 -2/5 2/5 0 15 | = | -2/5 | Max | 1/23 0 -1/23 0 -2/23  -2/23 -1/23 -1/23 ] = | -10/23
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PROCEDIMENTO E RISULTATI Nome: AL4.004
Scambio pivotale 7-1

[ ¢CD' ¢DH+ ¢ED+ T ¢GH' ¢HG' ¢Dc' ¢AB+ j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
gt | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Ope- 0 1 0 0 0 0 -1 0 > -3/2
et 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5  -2/5 | = -2/5
bget | 45 -1 2/5 0 -6/5 -6/5 45 2/5 |2 |-18/5
o5~ [-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
¢+ | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
ot 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Oon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1 26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.004
Tableau finale

[ bco-  Pout  Pent T bor- Oue-  OPocm  Past j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
$gat | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Poe- 0 1 0 0 0 0 -1 0 > -3/2
dpet 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5 215 | = -2/5
bget | 45 -1 255 0 -6/5 -6/5 45 2/5 |>|-18/5
05~ |-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
st | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
dont 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Pon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1  26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.004
Vettori soluzione della programmazione lineare

[ X Y z T S R abF X-] [ Fb ]
bag- | O 0 0 0 0 0 0 0 ]=2] 0 ]
dpt | O 0 0 0 0 0 0 0 2 | 1/35
Pga- 0 0 0 0 0 0 0 0 > 0
dgat | O 0 0 0 0 0 0 0 2 0
Qg 0 0 0 0 0 0 0 0 > 0
dgct | O 0 0 0 0 0 0 0 2 0
Pcp- 0 0 0 0 0 0 0 0 > | 2/35
dpt | O 0 0 0 0 0 0 0 2 0
Poc- 0 0 0 0 0 0 0 0 > | 2/35
et | O 0 0 0 0 0 0 0 2 0
Qo 0 0 0 0 0 0 0 0 > 0
dpet | O 0 0 0 0 0 0 0 = 0
Pep- 0 0 0 0 0 0 0 0 > 0
et | O 0 0 0 0 0 0 0 2 | 1/35
[opes 0 0 0 0 0 0 0 0 > 0
dget 0 0 0 0 0 0 0 0 = 0
o 0 0 0 0 0 0 0 0 > 0
Pt | O 0 0 0 0 0 0 0 2 0
P 0 0 0 0 0 0 0 0 > | 2/35
byt | O 0 0 0 0 0 0 0 = 0
P 0 0 0 0 0 0 0 0 > | 2/35
Ot | O 0 0 0 0 0 0 0 2 0
Pon- 0 0 0 0 0 0 0 0 > 0
ooyt | O 0 0 0 0 0 0 0 = 0
Ly 0 0 0 0 0 0 0 0 > 0
Max | 7/2 74/35 87/35 O 1 23/3516/35 3/2 | = |-16/35]
Variabili soluzione dedotto il valore X-

X Y Zz T S R

[ 2 43/70 69/70 -3/2 -1/2 -59/70]
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PROCEDIMENTO E RISULTATI Nome:

AL4.004

Variabili soluzione differenza tra rotazioni

bpp [1/35]
$sa | O

bsc | O
O |-2/35
Ope |-2/35
boe | O
Oep | 1/35
ber 0
bre 0
Oy |-2/35
O |-2/35

bon L O ]

REAZIONI Fattore di collasso = 16/35

H, = -61/70F
V, = 11/7F
W, = 2Fb

He = -1/2F
Ve =3F

W, = 2Fb

H,g = -61/70F
Vg = 11/7F
W, = 2Fb

Hg, = 61/70F
Vg, = -11/7F
WS, = 43/70Fb

Heg = 7/6F

Veq = 23/70F
W, = -59/70Fb
Her = -7/6F
Vgr = -23/70F
W, = 3/2Fb

Hgc = -2/3F
Vg = 87/70F
Wi = 69/70Fb
Heg = 2/3F
Vg = -87/70F
W, = 3/2Fb

Hay = 7/6F
Ve, = -3I2F
Wy, = -3/2Fb
Hye = -7/6F
Ve = 3/2F
W, = -3/2Fb

SPOSTAMENTI NODALI

Upag =0
\ 0

AnB =

O s = ~1/358/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Ug = 3/350
Vg =0
bg = -1/3508/b

Hep = -2/3F
Vg = -3I2F
Wp = -3/2Fb
Hpe = 2/3F
Ve = 3/2F
Wy = -3/2Fb
H, = 7/6F
V. = -3/2F
W,p = 3/2Fb
Hpy = -7/6F
Vp, = 3/2F
W,,, = 2Fb
Ueep = 3/353
Ve = -2/350

cgs = -1/358/b

Hpe = 1/2F
Vpe =-3F
W = -1/2Fb
Hep = -1/2F
Vg, = 3F
W, = 2Fb
up = 3/35%
Vp=0

¢ = 1/358/b

Hge = 53/210F

Vg = 23/70F
W, = -8/5Fb
Heg = -53/210F
Vg = -23/70F

Wi, = 59/70Fb

Uggp = 0
Vegp =0
o, = -1/358/b
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PROCEDIMENTO E RISULTATI Nome: AL4.004
U, = 6/355 Uger = 6/355 Uy = 6/355

Ve=0 Vgor = -2/350 Vi = 0

0, = -1/358/b Ooue=-1/3550 4, = 1/358/b

SPOSTAMENTI RIGIDI DELLE ASTE

Upsg = 0 Ugac = 3/353 Ugep = 3/355 Uppe = 3/355 Ugge = 3/355

Vasg =0 Vggc = 0 Veep = -2/350 Vppe =0 Vgge = 0

®png = -1/358/b $gpc = -1/350/b

Ugeg = 6/350 Ugg = 6/350
Verg = 0 Vgop = -2/350
$rrg = -1/356/b doon = 1/350/b

$ecp = 1/350/b dppe = -1/353/b
Upyp = 6/356

Vipp = 0

o = -1/350/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

e = -1/358/b
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PROCEDIMENTO E RISULTATI Nome: AL4.005 PROCEDIMENTO E RISULTATI Nome: AL4.005

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wp. T=Wy S=Wpz R=W,4
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0|21
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |=< |1
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-1
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,(#/ 0 2 0 O O O O (=1
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Woe- | O O 1 -2 0 0 -8)|=2|-32
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -8|< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-| 0O O 0 O 1 0 0]=2]-1
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wet| O 0O 0 O 1 0 0 |=|1
Giunti a questo punto, si individua la soluzione. Wgp- -1 2 0 0 -1 0 182 -1
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 18|< |1
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O 0|2 -1
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0O O O0|=|1
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. Wee-1 0O O 0 O O 1 0]=2]-1
W+ O 0O O 0O 0 1 0 (< |1
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 -1 -4 |2 |32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 -1 -4 |< |32
D, |H;; H, Hiz| =2 | Hy, Wep- 10 1 2 -2 1 -1 4 |2)-1
D, |H, H, Hy| = | Hy, Wp+/ 0 1 2 -2 1 -1 4 |< |1
D, |Hg Hgy Hyl = | Hg, Wy O 0O -1 2 -1 0 8 |=2|-1
D, |Hy Hyy Hyl 2 | Hy, Wyt| O 0 -1 2 -1 0 8 |<|1
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.005

PROCEDIMENTO E RISULTATI Nome:

AL4.005

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.005 PROCEDIMENTO E RISULTATI Nome: AL4.005

Tableau a variabili negative su X- e limitate Scambio pivotale 14-7

[ X Y Z T S R abF X-] [Fb] [ X Y z T S R ¢p+ X- ] [ Fb ]
¢ |1 0O O 0 O O 0 -1]=7]-1] ¢ [ 1 0 O 0o 0 0 0 -1 ]=[ -1 ]
dpt|-1 O O O O 0O 0 1 |=]-1 bt | -1 O 0 0 0 0 0 1 (2] -1
dg- | 0O 1 0 O O O 0 -1|=]1 dga- | O 1 0 0 0 0 0 -1 |=2] -1
gt | 0O -1 O 0O O O O 1 |=z2]-1 st | O -1 O 0 0 0 0 1 (2] 1
¢ge- | O O 1 0 O O O -1]|= |32 bge- | O 0 1 0 0 0 0 -1 |=]-32
fget| O O -1 0 O O O 1 |= |32 dgct | O o -1 o0 0 0 0 1 |2 -3
6| 0O O O 1 0 0 0 -1]|=|32 dep- | O 0 0 1 0 0 0 -1 [=]-32
¢t 0 O O -1 0 O 0 1 |= (3P bt | O 0 0o -1 o0 0 0 1 [=2] -32
¢p- | O O 1 -2 0 0 -8 1 |= |32 bpc- | 4/9 49 1 -2 -49 0 49 7/3|=|-19/18
¢pct| O O -1 2 0 0 8 -1|= |32 bpct | 49 49 -1 2 49 0 -49 -7/3|= |-3518
¢pe- | O O O O 1 0 0 -1|=]-1 dpe- | O 0 0 0 1 0 0 -1 (=] -1
¢bet| O O O O -1 0O 0 1 |=z2]-1 bpet | O 0 0 o -1 o0 0 1 (2] 1
¢epp- |1 -1 O 0O -1 0 18 3 |=|-1 beo- | O 0 0 0 0 0O -1 o0 |=| -2
depr| 1 1 0O O 1 0 -18 -3|=|-1 abF [1/18 1/18 0 0O 118 0 -1/18 -1/6 | = | -1/18
¢g= | O 1 -1 0 0O 0 0 2 |=]-1 g | O -1 -1 O 0 0 0 2 | 2| -1
bget | 0O 1 1 0 O O 0 -2|=z2]-1 bget | O 1 1 0 0 0 0 -2 (=] 1
¢ | O O O O O 1 0 -1|=]-1 b~ | O 0 0 0 0 1 0 -1 |=2| -1
¢t | O O O O O -1 0 1 |=]-1 bt | O 0 0 0 o -1 o0 1 (2] -1
o= | O 12 1 -1 12 -1 -4 0 |= |32 boy- | -2/9 518 1 -1 518 -1 2/9 2/3 | = |-23/18
gt | O -1/2 -1 1 12 1 4 0|z [-32 bout | 2/9 518 -1 1 518 1 -2/9 -2/3| = |-31/18
b | O 1 2 2 1 1 4 1|=z2]|-1 bupm | 209 119 2 -2 119 -1 -2/9 53| = |-11/9
dotr| 0 1 2 2 -1 1 -4 1|=]|-1 Gupt | -2/9 -11/9 -2 2 -11/9 1 2/9 5/3 | = | -7/9
¢p- | O O -1 2 -1 0 8 0 |=]-1 bo- | 49 49 -1 2 5/9 0 -49 -43|=|-13/9
¢p*| O O 1 2 1 0 -8 0 |=]-1 bput | -4/9 49 1 -2 59 0 4/9 43| = | -59
Ly 0O 0 0 O 0 O 0 -1]|=]32 Ly 0 0 0 0 0 0 0 -1 |=]-32
Max |0 O O O O O 1 O |=1]0] Max |1/18 1/18 0 0 118 0 -1/18 -1/6] = | -1/18 |
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PROCEDIMENTO E RISULTATI Nome: AL4.005 PROCEDIMENTO E RISULTATI Nome: AL4.005

Scambio pivotale 2-1 Scambio pivotale 24-2

bt Y Z T S R ¢+t X | [ Fb | (gt Gt Z T S R Ot X- | [Fb]
Opg- | -1 0 0 0 0 0 0 0 | =2 -2 G- | -1 0 0 0 0 0 0 0 |z | -2
X -1 0 0 0 0 0 0 1|z -1 X -1 0 0 0 0 0 0 1 (=] -1
Pga- 0 1 0 0 0 0 0 12 -1 Pga- 1 -9/4 94 -9/2 514 0 1 1 |=]-54
fgat | O -1 0 0 0 0 0 1|2 -1 bgat | -1 94 -9/4 9/2 -5/4 0 1 -1 | =2 | -34
Qg 0 0 1 0 0 0 0 12| =32 - 0 0 1 0 0 0 0 1| =2 | -32
Pgct | O 0 -1 0 0 0 0 1 |= | -32 Pt | O 0 -1 0 0 0 0 1 |=2]-32
dp- | O 0 0 1 0 0 0 12| =32 b | O 0 0 1 0 0 0 1| =2 | =32
bt | O 0 0 -1 0 0 0 1 |= | -32 bt | O 0 0 -1 0 0 0 1 |=|-32
Opc- | 49 -49 1 -2 49 0 4/9 17/9| = |-11/18 dpc- | O 1 0 0 -1 0 0 1 |=|-12
Ppoct | 419 49 -1 2 49 0 -4/9 -17/9| = |-43/18 Ppct | O -1 0 0 1 0 0 -1 | =2 |-52
Qo 0 0 0 0 1 0 0 12 -1 oe- 0 0 0 0 1 0 0 12| -1
Poet | O 0 0 0 -1 0 0 1|z -1 et | O 0 0 0 -1 0 0 1 (=] -1
Pep- 0 0 0 0 0 0 -1 0 | =2 -2 o 0 0 0 0 0 0 -1 0 |z | -2
obF |-1/18 1/18 0 0O 118 0 -1/18 -1/9| = | -1/9 abF o -1/8 18 -1/4 18 0 0 0 | = |-1/8
[opes 0 11 0 0 0 0 2 |z -1 b | -1 9/4 -13/4 92 -5/4 0 -1 0 |z |-34
et | O 1 1 0 0 0 0 2 |2 -1 et | 1 -9/4 13/4 -9/2 5[4 0 1 0 | = |-54
g~ 0 0 0 0 0 1 0 12 -1 g~ 0 0 0 0 0 1 0 12| -1
Pt | O 0 0 0 0 -1 0 1|z -1 Pt | O 0 0 0 0 -1 0 1 (=] -1
Goy- | 2/9 5/18 1 -1 5118 -1 2/9 4/9 | = |-19/18 oy | 1/2 -5/8 13/8 -9/4 58 -1 1/2 1 |=|-9/8
Pyt | -2/19 -5/18 -1 1 -518 1 -2/9 -4/9 | = |-35/18 ot | -1/2 5/8 -13/8 9/4 -5/8 1 -1/2 -1 | = |-15/8
buo- | 209 11/9 2 -2 119 -1 -2/9 -13/9| = | -13/9 buo- | 1 114 19/4 -152 114 -1 1 1 | = |-7/4
oot | 2/9 -11/9 -2 2 -11/9 1 2/9 13/9| = | -5/9 oot | -1 11/4 -19/4 15/2 -11/4 1 1 -1 |z | -1/4
Go- | 419 49 -1 2 -59 0 -49 -89 |=|-17/9 doy- | O -1 0 0 0 0 0 0o |z | -2
Pout | 49 49 1 -2 59 0 49 89 |=]|-1/9 Y 1 -9/4 94 -9/2 54 0 1 2 |z |-1/4
Ly 0 0 0 0 0 0 0 1) =2 | -3/2 Ly 0 0 0 0 0 0 0 1| =2 | -3/2
Max |-1/18 1/18 O 0O 118 0 -1/18 -1/9] = [ -1/9 | Max | O -1/8 1/8 -1/4 1/8 O 0 0 | =[-18]
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PROCEDIMENTO E RISULTATI Nome: AL4.005
Scambio pivotale 22-3

[¢AB+ ¢DH+ ¢HD+ T S R ¢ED+ X- j [ Fb ]
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
pa- | 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 10/19 | = |-26/19
gt |-10/19 18/19 9/19 18/19 1/19 -9/19 -10/19 -10/19| = |-12/19
g | -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -23/19| = |-59/38
Ot | 4/19 -11/19 4/19 -30/19 11/19 -4/19 4/19 23/19 | = |-55/38
Ocp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- 0 1 0 0 -1 0 0 1 > | -1/2
ot 0 -1 0 0 1 0 0 -1 > | -5/2
Ope- 0 0 0 0 1 0 0 -1 > -1
Dot 0 0 0 0 -1 0 0 1 > -1
Oep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38
Qg | -6/19  7/19 13/19 -12/19 12/19 -13/19 -6/19 13/19| = |-11/19
gt | 6/19  -7/19 -13/19 12/19 -12/19 13/19 6/19 -13/19| = |-27/19
o 0 0 0 0 0 1 0 -1 > -1
Dept 0 0 0 0 0 -1 0 1 > -1
Og- | 3/19 6/19 -13/38 6/19 -6/19 -25/38 3/19 25/38 | = |-23/19
ooyt | -3/19 -6/19 13/38 -6/19 6/19 25/38 -3/19 -25/38| = |-34/19
Pro- 0 0 -1 0 0 0 0 0 > -2
z -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -4/19 | = | -1/19
Oon- 0 -1 0 0 0 0 0 0 > -2
Y 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 29/19| = | -7/19
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38 |
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PROCEDIMENTO E RISULTATI Nome: AL4.005
Scambio pivotale 22-5

[¢AB+ Gout  Oupt T z R dept X- j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
Ppa- | 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 6/11 | = |-15/11
gt | -6/11 1 5/11 12/11 -1/11 -5/11 -6/11 -6/11| = | -7/11
Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pt 0 0 0 0 -1 0 0 1 > | -3/2
dco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- | 4/11 0 4/11 -30/11 19/11 -4/11 4/11 15/11 | = | -9/22
ot | -4/11 0 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-57/22
Ope- | -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-12/11
et | 411 -1 4/11 -30/11 19/11 -4/11 4/11 15/11| = |-10/11
Pep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/22 0 -1/22  1/11  -1/11  1/22  -1/22 -1/22 | = | -3/22
g~ | -6/11 1 5/11 12/11 -12/11 -5/11 -6/11 5/11 | = | -7/11
gt | 6/11 -1 -5/11 -12/11 12/11 5/11 6/11 -5/11 | = |-15/11
[ 0 0 0 0 0 1 0 -1 > -1
gt 0 0 0 0 0 -1 0 1 > -1
o | 3/11 0 -5/22 -6/11 6/11 -17/22 3/11 17/22 | = |-13/11
dout | -3/11 0 5/22 6/11 -6/11 17/22 -3/11 -17/22| = |-20/11
o~ 0 0 -1 0 0 0 0 0 > -2
S -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -4/11 | =2 | -1/11
Pon- 0 -1 0 0 0 0 0 0 > -2
Y 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 17/11| =z | -4/11
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/22 0 -1/22 111 -1/11 1/22  -1/22 -1/22 | = | -3/22 |
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PROCEDIMENTO E RISULTATI Nome: AL4.005 PROCEDIMENTO E RISULTATI Nome: AL4.005

Scambio pivotale 9-4 Scambio pivotale 18-6

[ baet  Gout  brpt  Goc z R beot X- j [ Fb j [ Oat  Gout  bpot  Goc z begt  Oeot X- j [ Fb j
O pg- -1 0 0 0 0 0 0 0 2 -2 O pg- -1 0 0 0 0 0 0 0 2 -2
X -1 0 0 0 0 0 0 1 2 -1 X -1 0 0 0 0 0 0 1 2 -1
Pga- 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 0 > | -6/5 Pa- 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 35 | =2 | -9/5
gt | -2/5 1 3/5 -2/5 3/5 -3/5  -2/5 0 > | -4/5 gt | -2/5 1 3/5 -2/5 3/5 3/5 25 -3/5 | =2 | -1/5
Qg 0 0 0 0 1 0 0 -1 > | -3/2 Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pgct 0 0 0 0 -1 0 0 1 > | -3/2 Pgct 0 0 0 0 -1 0 0 1 > | -3/2
oo~ | 2/15 0 2/15 -11/30 19/30 -2/15 2/15 -1/2 | = |-33/20 dcp- | 2/15 0 2/15 -11/30 19/30 2/15 2/15 -19/30| = |-91/60
Pt | -2/15 0 -2/15 11/30 -19/30 2/15 -2/15 1/2 | = |-27/20 Pt | -2/15 0 -2/15 11/30 -19/30 -2/15 -2/15 19/30 | = |-89/60
T 2/15 0 2/15 -11/30 19/30 -2/15 2/15 1/2 | =z | -3/20 T 2/15 0 2/15 -11/30 19/30 2/15 2/15 11/30| = | -1/60
ot 0 0 0 -1 0 0 0 0 2 -3 ot 0 0 0 -1 0 0 0 0 2 -3
Poe- 0 1 0 -1 0 0 0 0 > | -3/2 Poe- 0 1 0 -1 0 0 0 0 > | -3/2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 Poet 0 -1 0 1 0 0 0 0 > | -1/2
b | O 0 0 0 0 0 -1 0 |2| 2 bgp- | O 0 0 0 0 0 -1 0 |=2| 2
abF | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 > | -3/20 abF | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60
o -2/5 1 3/5 =25 -2/5 -3/5 -2/5 1 > | -4/5 g~ | -2/5 1 3/5 -2/5  -2/5 3/5 -2/5 2[5 | =2 | -1/5
et | 2/5 -1 -3/5 2/5 2/5 3/5 2/5 -1 > | -6/5 et | 2/5 -1 -3/5 2/5 2/5 -3/5 2/5 -2/5 | =2 | -9/5
bg- | O 0 0 0 0 1 0 A S | b~ | O 0 0 0 0 -1 0 0 |2| 2
o 0 0 0 0 0 -1 0 1 2 -1 R 0 0 0 0 0 -1 0 1 2 -1
donr 1/5 0 -3/10  1/5 15 -7110 1/5 12 | =z |-11/10 o 1/5 0 -3/10  1/5 15 7/10 1/5 -1/5 | =2 | -2/5
dout | -1/5 0 310 -1/5 -1/5 7/10 -15 -1/2 | = |-19/10 dout | -1/5 0 310 -1/5 -1/5 -7/10 -1/5 15 | =2 | -13/5
bp- | O 0 -1 0 0 0 0 0 |2| 2 b~ | O 0 -1 0 0 0 0 0 |2| 2
S 0 1 0 -1 0 0 0 1 > | -1/2 S 0 1 0 -1 0 0 0 1 > | -1/2
Pon- 0 -1 0 0 0 0 0 0 2 -2 Pon- 0 -1 0 0 0 0 0 0 2 -2
Y 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 1 > | -1/5 Y 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 8/5 | =2 | -4/5
Ly 0 0 0 0 0 0 0 1| 2| =32 Ly 0 0 0 0 0 0 0 1| 2| -32
Max | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 | = [-3/20 ] Max | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60]
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PROCEDIMENTO E RISULTATI Nome: AL4.005 PROCEDIMENTO E RISULTATI Nome: AL4.005

Scambio pivotale 4-8 Scambio pivotale 12-2

[ ¢AB+ ¢DH+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j [ ¢AB+ ¢DE+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2 [ -1 0 0 0 0 0 0 0 > -2
X -5/3 5/3 1 -2/3 1 1 -2/3  -5/3 | = | -4/3 X -5/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pga- 0 0 0 0 0 0 0 -1 > -2 Pga- 0 0 0 0 0 0 0 -1 > -2
X- -2/3 5/3 1 -2/3 1 1 -2/3 -5/3 | = | -1/3 X- -2/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-7/6
Qg 2/3 -5/3 -1 2/3 0 -1 2/3 513 | = | -7/6 - 2/3 5/3 -1 -1 0 -1 2/3 5/3 | = | -1/3
gt | -2/3 5/3 1 -2/3 0 1 -2/3  -5/3 | = | -11/6 et | -2/3  -5/3 1 1 0 1 -2/13  -5/3 | = |-8/3
¢ | 5/9 -19/18 -1/2 1/18 0 -1/2 5/9 19/18 | = |-47/36 ¢ | 5/9 19/18 -1/2 -1 0 -1/2 5/9 19/18| = | -7/9
dpt | -5/9 19/18 1/2 -1/18 0 1/2 -5/9 -19/18| = |-61/36 dcpt | -5/9 -19/18 1/2 1 0 1/2 -5/9 -19/18| = |-20/9
T -1/9 11/18 1/2 -11/18 1 1/2 -1/9 -11/18| = | -5/36 T -1/9 -11/18 1/2 0 1 1/2 -1/9 -11/18| = | -4/9
ot 0 0 0 -1 0 0 0 0 > -3 ot 0 0 0 -1 0 0 0 0 > -3
Qo 0 1 0 -1 0 0 0 0 > | -3/2 oe- 0 -1 0 0 0 0 0 0 > -2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 ont 0 -1 0 1 0 0 0 0 > | -1/2
Pep- 0 0 0 0 0 0 -1 0 > -2 o 0 0 0 0 0 0 -1 0 > -2
abF | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 abF | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9
- | -2/3 5/3 1 -2/3 0 1 -2/3 -213 | = | -1/3 g~ | -2/3  -5/3 1 1 0 1 -2/3 -213 | = | -7/6
et | 213 -5/3 -1 2/3 0 -1 2/3 2/3 | = | -5/3 beet | 213 5/3 -1 -1 0 -1 2/3 2/3 | = | -5/6
g~ 0 0 0 0 0 -1 0 0 > -2 g~ 0 0 0 0 0 -1 0 0 > -2
R -2/3 5/3 1 -2/3 1 0 -2/13  -5/3 | = | -4/3 R -2/3  -5/3 1 1 1 0 -2/13  -5/3 | = |-13/6
oy | 13 -3 -1/2 1/3 0 1/2 1/3 13 | = | -1/3 o | 13 1/3 -1/2 0 0 1/2 1/3 1/3 | = | -1/6
ot | -1/3 1/3 1/2 -1/3 0 -1/2 -1/3  -1/3 | = | -8/3 bt | -1/3 -1/3 1/2 0 0 -1/2 -1/3  -1/3 | = |-17/6
Oro- 0 0 -1 0 0 0 0 0 > -2 o~ 0 0 -1 0 0 0 0 0 > -2
S -2/3 8/3 1 -5/3 1 1 -2/13  -5/3 | = | -5/6 S -2/3 -8/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pon- 0 -1 0 0 0 0 0 0 > -2 o~ 0 1 0 -1 0 0 0 0 > | -3/2
Y -2/3 5/3 1 -2/3 1 1 -2/3  -8/3 | = | -4/3 Y -2/3  -5/3 1 1 1 1 -2/13  -8/3 | = |-13/6
Ly 2/3 -5/3 -1 2/3 -1 -1 2/3 513 | = | -7/6 Ly 2/3 5/3 -1 -1 -1 -1 2/3 513 | = | -1/3
Max | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 | Max | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9 |

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome:

AL4.005

Tableau finale

¢AB'
X
¢BA'
X-
¢Bc'
bact

¢cD'
beo*
T

boct
¢DE'
¢DH+
¢ED'
abF
¢BF'
¢BF+
¢FB'
R
¢GH'
bont
¢HD'
S

¢DH'
Y

LX
Max

[ ¢AB+
-1
-5/3
0
-2/3
23
-2/3
5/9
-5/9
-1/9
0
0
0
0
-118
-2/3
213
0
-2/3
1/3
-1/3
0
-2/3
0
-2/3
2/3
| -1/18

doet
0

-5/3
0
-5/3
5/3
-5/3
19/18
-19/18
-11/18
0
-1
-1
0
-1/18
-5/3
5/3
0
-5/3
1/3
-1/3
0
-8/3
1
-5/3
5/3
-1/18

Ot
0

[N

¢Dc'

P OFRP OO0OO0ORFRPR O0OO0OO0O0000O0ORFRPOO0OO0OOFr, OFr OoON

SHP

¢BA+ ]
0 =

-5/3
-1
-5/3
5/3
-5/3
19/18
-19/18
-11/18

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11
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[ Fb ]
B
-13/6
-2
716
-1/3
-8/3
719
-20/9
-4/9

08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.005
Vettori soluzione della programmazione lineare

[ X Y Z T S R abF X-] [Fb]
¢ /0 O O O O 0O 0 O0]=27]0]
Ot | O 0 0 0 0 0 0 0 | = |1/18
ga- | O 0 0 0 0 0 0 0o(=2]|0
dgat | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0|=2]0
dgct | O 0 0 0 0 0 0 o|(=2]|0
b | O 0 0 0 0 0 0 o[=2]|0
dpt | O 0 0 0 0 0 0 0o[=2]|0
dpc- | O 0 0 0 0 0 0 0|=]0
dpct | O 0 0 0 0 0 0 o[=2]|0
Gpe- | O 0 0 0 0 0 0 0o[=2]|0
dpet | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0 |=2]0
et | O 0 0 0 0 0 0 0 |2 |1/18
b | O 0 0 0 0 0 0 0o[=2]|0
dget | O 0 0 0 0 0 0 0O|(=2]|0
G- | O 0 0 0 0 0 0 0|=]0
Pt | O 0 0 0 0 0 0 0o|(=2]|0
Pou- | O 0 0 0 0 0 0 o210
byt | O 0 0 0 0 0 0 0o[=2]|0
b | O 0 0 0 0 0 0 0 |=2]0
oot | O 0 0 0 0 0 0 0of(=2]|0
doy- | O 0 0 0 0 0 0 0o[=2]|0
ooyt | O 0 0 0 0 0 0 0o[=2]|0
Ly 0 0 0 0 0 0 0 0f[=2]|0
Max |13/6 13/6 O 4/9 13/6 13/6 2/9 7/6 | = |-2/9]
Variabili soluzione dedotto il valore X-

X Y Z T S R

[ 1 1 -7/6 -13/18 1 1 ]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.005
Variabili soluzione differenza tra rotazioni

Gpg [1/18]

$p | 1/18

bpc | O

bco | O

boc| O

e | 1/18

¢ | 1/18

bge | O

b | O

bgu| O

b | O

by L O]

REAZIONI Fattore di collasso = 2/9

H, =-2/3F

V, =-1/18F

W, =Fb

Hg = -2/3F

Vg = 41/18F

W, =Fb

H,p = -2/3F Hgc = 1/6F Hep = 1/6F Hpe = 2/3F Hge = -7/18F
Vg = -1/18F Ve = -2/9F Vp = -10/9F Vpe = -41/18F Vg = 1/6F
W, = Fb Wy = -7/6Fb W, =-13/18Fb W, =Fb Wy, = 1/6Fb
Hg, = 2/3F Hcg = -1/6F Hpc = -1/6F Hep = -2/3F Hpg = 7/18F
Vga = 1/18F Vg = 2/9F Vpc = 10/9F Vip = 41/18F Vg = -1/6F
W, = Fb W, = 13/18Fb W, = -3/2Fb W, = Fb W, =Fb
Hes = 1/2F Hgy = 1/2F H,p = 1/2F

Vi = L/6F Vgy = -7/6F V,p = -7/6F

W, = -Fb Wy, = -4/3Fb W,, =Fb

Hge = -1/2F H,q = -1/2F Hpy = -1/2F

Ve = -1/6F Ve = 7/6F Vpy = 7/6F

Wg, = 4/3Fb W,c =-Fb W, = L/I2Fb

SPOSTAMENTI NODALI

Uppg =0 ug = 1/60 uc = 1/6% u, = 1/66 Ugep =0
Vans =0 Vg =0 ve=0 Vp=0 Vegp = 0
ang = -1/180/b ¢ =-1/188/b $.=0 ¢p = ¢ =-1/188/b
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.005

u. = 1/6% ug = 1/6%
vVe=0 vg=0
=0 ;=0

SPOSTAMENTI RIGIDI DELLE ASTE

Upas =0 Uggc = 1/60
Vane =0 Vegc = 0
Gang = -1/180/b Peac = 0
Upeg = 1/60 Uggy = 1/60
Verg =0 Veen = 0
brec =0 Poen =0

u, = 1/66
v,=0
¢,=0

Ucep = 1/60
Veep =0
beep =0

Uppe = 1/60
Vppe =0
Pone = -1/183/b

Uy = 1/60
Vipp = 0
Opnp =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Uggr = 1/60

Vgge = 0
bgee =0
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PROCEDIMENTO E RISULTATI Nome: AL4.006 PROCEDIMENTO E RISULTATI Nome: AL4.006

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wg. T=Wp S=W, R=W,,
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0]=2]-2
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |<s |2
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-2
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,#/ 0 2 0 0O O O O |=s 2
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Wpe- | O O 1 -2 0 0 -12| = |-3/2
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -12)< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-1 0O O 0 O 1 0 O0]|=2]-2
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wetr| O 0O 0 O 1 0 0 |=s|2
Giunti a questo punto, si individua la soluzione. Wgp- -2 2 0 0 -1 0 9 |=2-2
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 9 |< |2
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O O0]|=2)-2
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0 O 0 |=|2
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. We-1 O O O O O 12 02 |-382
Wiet| O O 0 0O 0 1 0 |= |32
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 1 -7]2|-32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 1 -7 |< |32
D, |H;; H, Hiz| =2 | Hy, We |0 -1 -2 2 -1 -1 6 | 2 |-32
D, |H, H, Hy| = | Hy, Wet| 0O -1 -2 2 -1 -1 6 |=< |32
D, |Hg Hgy Hyl = | Hg, Wy O 0 -1 2 -1 0 122 |-2
D, |Hy Hyy Hyl 2 | Hy, Wyt O 0 -1 2 -1 0 12|< |2
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11 @ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



AL4.006

PROCEDIMENTO E RISULTATI Nome:

AL4.006

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.006
Tableau a variabili negative su X- e limitate

[ X Y Z T S R abF X-] [Fb]
¢ |1 0O O 0 O O 0 -1]=7]-2]
¢pt|-1 O O O O O O 1 |=2]-2
¢ga- | O 1 0O O O O O -1|=2]-2
pgpt | O -1 0O O O O O 1 |=z2]-2
- | O O 1 O O O O -1 |=|-32
Pt/ O O -1 0O O O O 1 |=|-32
- 0O O O 1 O O 0 -1 |= |32
¢pt*| O O O -1 0O O O 1 |= |32
¢p- | O O 1 -2 0 0 -12 1 |= |32
Ppct| O O -1 2 0 0 12 -1 |= |-32
¢p- | O O O O 1 O O -1|=z2]-2
et | O O O O -1 O O 1 |=z2]-2
G- |1 1 0O O -1 0 9 3 |=2]-2
¢t/ 1 1 O O 1 0O -9 -3 |=2]-2
¢g- |1 O -1 -1 0O O O O 2 |=z2]-2
et | O 1 1 O O O O -2|=2]-2
¢s-| O O O O O 1 0 -1 |2 |32
¢t/ O O O O O -1 0 1 |=|-32
G- | O L2 1 -1 12 1 -7 -2 |=z= |32
pgt| O -1/2 -1 1 -1/2 -1 7 2 |z |32
-0 -1 -2 2 -1 -1 6 3 |=|32
bt/ 0 1 2 -2 1 1 -6 -3|= |32
¢p- |1 O O -1 2 -1 0 12 0 |=|-2
¢t/ 0O O 1 -2 1 0 -12 0 |=|-2
Ly o 0 O O O o 0 -1|=2]-2
Max | O O O O O O 1 0 |=1]0]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.006
Scambio pivotale 9-7

[ X Y Z T S R 0p- X- 1 [Fb]
b | 1 0 0 0 0 0 0 1 =2 2]
Dpt -1 0 0 0 0 0 0 1 > | -2
Pa- 0 1 0 0 0 0 0 -1 > | -2
bgat 0 -1 0 0 0 0 0 1 > | -2
- 0 0 1 0 0 0 0 -1 > | -3/2
dgct 0 0 -1 0 0 0 0 1 > | -3/2
bco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 0 0 112  -1/6 0 0 -1/12 1/12 | = | -1/8
dpct 0 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 -1 > | -2
bpet 0 0 0 0 -1 0 0 1 > | -2
o -1 -1 3/4  -3/2 -1 0 -3/4 15/4 | = |-25/8
dept 1 1 =314 3/2 1 0 3/4 -15/4 | = | -7/8
[ope 0 -1 -1 0 0 0 0 2 > | -2
Gget 0 1 1 0 0 0 0 -2 > | -2
- 0 0 0 0 0 1 0 -1 > | -3/2
Ot 0 0 0 0 0 -1 0 1 > | -3/2
Ponr 0 1/2 5/12 1/6 1/2 1 7112 -31/12| = | -5/8
ot 0 -1/2  -5/12 -1/6 -1/2 -1 -7/12 31/12 | = |-19/8
by | O -1 32 1 -1 1 12 72 | 2| -9/4
et 0 1 3/2 -1 1 1 12 712 | = | -3/4
o~ 0 0 0 0 -1 0 -1 1 > | -7/2
bt 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > | -2
Max | O 0 1/12  -1/6 0 0 -1/12 112 | = | -1/8 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.006
Scambio pivotale 14-3

L X Y o 0t T S R ¢ X | [Fb]
[ 1 0 0 0 0 0 0 -1 > -2
Dpt -1 0 0 0 0 0 0 1 > -2
Pga- 0 1 0 0 0 0 0 -1 > -2
bgat 0 -1 0 0 0 0 0 1 > -2
G- | 413 4/3  -4/3 2 4/3 0 1 -6 > | -8/3
gt | -4/3  -4/3 43 -2 -4/3 0 -1 6 > | -1/3
Pcp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
dpct 0 0 0 0 0 0 -1 0 > -3
Qo 0 0 0 0 1 0 0 -1 > -2
dpet 0 0 0 0 -1 0 0 1 > -2
Pep- 0 0 -1 0 0 0 0 0 > -4
4 4/3 4/3  -4/3 2 4/3 0 1 -5 > | -7/6
G- | -4/3  -7/3  4/3 -2 -4/3 0 -1 7 > | -5/6
dget | 413 713 -4/3 2 4/3 0 1 -7 > |-19/6
Org- 0 0 0 0 0 1 0 -1 > | -3/2
et 0 0 0 0 0 -1 0 1 > | -3/2
oy | 5/9 19/18 -5/9 1 19/18 1 1 -14/3 | = |-10/9
oyt | -5/9 -19/18 5/9 -1 -19/18 -1 -1 14/3 | = |-17/9
Q- -2 -3 2 -2 -3 -1 -2 11 > | -1/2
et 2 3 -2 2 3 1 2 -11 | = | -5/2
Pon- 0 0 0 0 -1 0 -1 1 > | -7/2
ot 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > -2
Max | 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.006
Scambio pivotale 6-1

[(Pgct Y bt T S R Gy X | [Fb]
b |34 -1 1 -32 -1 0 -3/4 72| = |-94
dupt | 3/4 1 -1 32 1 0 34 -712 | = |-7/4
Pga- 0 1 0 0 0 0 0 1= | -2
dgat | O -1 0 0 0 0 0 1 > | -2
- -1 0 0 0 0 0 0 0 > | -3
X 314 -1 1 -32 -1 0 -3/4 92| = |-1/4
cp- 0 0 0 1 0 0 0 -1 | = |-3/2
dept | O 0 0 -1 0 0 0 1 > [-3/2
abF |-1/12 0 0 -16 O 0 -112 1/6 | = |-1/4
ot | O 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 1= | -2
dpet | O 0 0 0 -1 0 0 1 > | -2
o 0 0 -1 0 0 0 0 0 > | -4
Z -1 0 0 0 0 0 0 1 > |-3/2
o 1 -1 0 0 0 0 0 1 > |-1/2
dget | -1 1 0 0 0 0 0 1= |-7/2
Org- 0 0 0 0 0 1 0 -1 | = |-3/2
Pt | O 0 0 0 0 -1 0 1 > [-3/2
on- |-5/12 172 0 1/6 1/2 1 7/12 -13/6| = |-5/4
dout | 5/12 -1/2 0 -1/6 -1/2 -1 -7/12 13/6 | = |-7/4
b | 32 -1 0 1 -1 -1 12 2 > |0
Pt |32 1 0 -1 1 1 172 -2 | =2 | -3
Pon- 0 0 0 0 -1 0 -1 1 > |-7/2
byt | O 0 0 0 1 0 1 1| =2 |-12
Ly 0 0 0 0 0 0 0 1= | -2
Max [-1/12 O 0 -16 O 0 -1/12 1/6 | = |-1/4]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.006 PROCEDIMENTO E RISULTATI Nome: AL4.006

Scambio pivotale 2-8 Scambio pivotale 24-2

[¢BC+ Y beot T S R Ooc-  Dast j [ Fb j [¢BC+ Oout  deot T S R Ooc-  Gast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4 O pg- 0 0 0 0 0 0 0 -1 > -4
X- 3114 2/7 =217 3/7 217 0 314  -2/7 | = | -1/2 X- 0 -1 0 0 1 0 1 0 > | -1/2
Opa- | -3/14 57 217 =317 -217 0 -3/14 217 | =z | -3/2 Gpa- | -3/4  -5/2 1 -3/2 3/2 0 714 1 > | -3/2
gt | 3/14  -5/7  -2/7 3/7 217 0 3/14 -2/7 | = | -5/2 gt | 34 5/2 -1 3/2 -3/2 0 -7/4 -1 > | -5/2
Qg -1 0 0 0 0 0 0 0 > -3 Ppc- -1 0 0 0 0 0 0 0 > -3
X 3114 2/7 =217 3/7 217 0 3/14 -9/7 | = | -5/2 X 0 -1 0 0 1 0 1 -1 > | -5/2
Ocp- | -3/14  -2/7 217 a4/7 =217 0 -3/14  2/7 | = -1 dco- 0 1 0 1 -1 0 -1 0 > -1
bt | 3114 217 =27 -4Al7 217 0 3/14 -2/7 | = -2 dcpt 0 -1 0 -1 1 0 1 0 > -2
abF | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 abF | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 > | -1/3
Opct 0 0 0 0 0 0 -1 0 > -3 Ppct 0 0 0 0 0 0 -1 0 > -3
Ope- | -3/14  -2/7 217 =317 5/7 0 -3/14 217 | = | -3/2 Poe- 0 1 0 0 0 0 -1 0 > | -3/2
Ot | 314 217 =217 3/7 -5/7 0 3/14 -2/7 | = | -5/2 ot 0 -1 0 0 0 0 1 0 > | -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4 Oep- 0 0 -1 0 0 0 0 0 > -4
z -11/14 217 =217 3/7 217 0 3/14 217 | = -2 z -1 -1 0 0 1 0 1 0 > -2
g~ | 17/24  -5/7  -2/7 3/7 217 0 3/14 217 | = -1 o 714 5/2 -1 3/2 -3/2 0 -7/4 -1 > -1
gt |-17/14 57 217 =317 -217 0 -3/14  2/7 | = -3 et | 714 -5/2 1 -3/2 3/2 0 714 1 > -3
O~ | -3/14  -2/7 217 =317 217 1 -3/14  2/7 | = -1 (o 0 1 0 0 -1 1 -1 0 > -1
Ot | 314 217 =217 3/7 217 -1 3/14 217 | = -2 Qrst 0 -1 0 0 1 -1 1 0 > -2
Q- |-37/42 -5/42 13/21 -16/21 -5/42 1 5/42 13/21| = | -1/6 G- |-19/24 5/12 12 -7/12 -5/12 1 -5/24  1/2 | = | -1/6
oyt | 37/42 5/42 -13/21 16/21 5/42 -1 -5/42 -13/21| = |-17/6 bout |19/24 -5/12  -1/2  7/712 5/12 -1 524 -1/2 | = |-17/6
Que- | 27114 -3/7  -4/7  13/7  -3[7 -1 -1/14  -4l7 | = -1 by | 94 3/2 -1 5/2 -3/2 -1 -5/4 -1 > -1
Oyt |-27/14 37 4/7  -13/7  3/7 1 1/14 417 | = -2 Oyt | 94 -3/2 1 -5/2 3/2 1 5/4 1 > -2
ooy | 314 217 =217 3/7 -5/7 0 -11/24 -2I7 | = -4 Pon- 0 -1 0 0 0 0 0 0 > -4
Oyt | -3/14  -2/7 217 =317 517 0 11/14 217 | = 0 Y -3/4 -7/2 1 -3/2 5/2 0 11/4 1 > 0
Ly -3/14  -2/7 217 =317 -2/7 0 -3/14  2/7 | = | -3/2 Ly 0 1 0 0 -1 0 -1 0 > | -3/2
Max | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 | Max | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 | = -13]
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PROCEDIMENTO E RISULTATI Nome: AL4.006 PROCEDIMENTO E RISULTATI Nome: AL4.006

Scambio pivotale 19-5 Scambio pivotale 21-6

[ bact  Gout  feot T bon R Ooc-  Gast j [ Fb j [ bact  Gout  deot T b One o bast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 2 -4 O pg- 0 0 0 0 0 0 0 -1 2 -4
X- -19/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | =2 | -9/10 X- 35/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -51/46
ga- | -18/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 |-21/10 g | 9/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = |-111/46
gt | 18/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = |-19/10 gt | -9/23 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -73/46
Qg -1 0 0 0 0 0 0 0 2 -3 Ppc- -1 0 0 0 0 0 0 0 2 -3
X -19/10 0 6/5 -7/ -12/5 12/5  1/2 15 | = |-29/10 X 35/46 0 -6/23 1 -12/23 -12/23 11/46 -29/23| = |-143/46
oo~ | 19/10 0 -6/5 12/5 12/5 -12/5 -1/2 -6/5 | = | -3/5 b~ |-35/46 O 6/23 0 12/23 12/23 -11/46 6/23 | = | -9/23
dpt |-19/10 O 6/5 -12/5 -12/5 12/5 1/2 6/5 | = | -12/5 ot | 35/46 0 -6/23 0 -12/23 -12/23 11/46 -6/23 | = | -60/23
abF | -2/5 0 5 -2/5 25 2/5 0 15 | = | -2/5 abF | 1/23 0 -123 0 -2/23 -2/23 -1/23 -1/23 | = | -10/23
ot 0 0 0 0 0 0 -1 0 2 -3 Poct 0 0 0 0 0 0 -1 0 2 -3
Poe- 0 1 0 0 0 0 -1 0 > | -3/2 Poe- 0 1 0 0 0 0 -1 0 2 -3/2
Poet 0 -1 0 0 0 0 1 0 > | -5/2 ot 0 -1 0 0 0 0 1 0 2 -5/2
b | O 0 1 0 0 0 0 0 |2| -4 bgp- | O 0 -1 0 0 0 0 0 |2| -4
VA -29/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | = | -12/5 z -11/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -60/23
ge- | 23/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = | -2/5 g | 14723 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -2/23
gt | -23/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 | -18/5 gt |-14/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = | -90/23
b~ [19/10 O -6/5 7/5 12/5 -7/5 -12 6/5 | = | -3/5 bre- | 8/23 0 -823 0 3023 7/23 -8/23 -8/23 | = |-11/23
et |-19/10 O 6/5 -7/ -12/5  7/5 1/2 6/5 | = | -12/5 et | -8/23 0 8/23 0 -30/23 -7/23 8/23 8/23 | > | -58/23
S -19/10 1 6/5 -7/ -12/5 125 -1/2 6/5 | =2 | -2/5 S 35/46 1 -6/23 1 -12/23 -12/23 -35/46 -6/23 | = | -14/23
Pout 0 0 0 0 -1 0 0 0 2 -3 dont 0 0 0 0 -1 0 0 0 2 -3
$us- | 51/10 0 -14/5 23/5 18/5 -23/5 -1/2 -14/5| = | -2/5 R 51/46 0 -14/23 1 18/23 -5/23 -5/46 -14/23| = | -2/23
et |-51/10 0 14/5 -23/5 -18/5 23/5 12 14/5 | = | -13/5 Pt 0 0 0 0 0 -1 0 0 2 -3
Pon- 0 -1 0 0 0 0 0 0 2 -4 Pon- 0 -1 0 0 0 0 0 0 2 -4
Y -11/2 -1 4 -5 -6 6 3/2 4 2 -1 Y 53/46 -1 8/23 1 -30/23 -30/23 39/46 8/23 | = | -35/23
Ly 19/10 0 -6/5 7/5 12/5 -12/5 -1/2 -6/5 | = |-11/10 Ly -35/46 0 6/23 -1 12/23 12/23 -11/46 6/23 | = | -41/46
Max | -2/5 0 1/5 =25 -2/5 2/5 0 15 | = | -2/5 | Max | 1/23 0 -1/23 0 -2/23  -2/23 -1/23 -1/23 ] = | -10/23
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PROCEDIMENTO E RISULTATI Nome: AL4.006
Scambio pivotale 7-1

[ ¢CD' ¢DH+ ¢ED+ T ¢GH' ¢HG' ¢Dc' ¢AB+ j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
gt | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Ope- 0 1 0 0 0 0 -1 0 > -3/2
et 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5  -2/5 | = -2/5
bget | 45 -1 2/5 0 -6/5 -6/5 45 2/5 |2 |-18/5
o5~ [-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
¢+ | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
ot 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Oon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1 26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.006
Tableau finale

[ bco-  Pout  Pent T bor- Oue-  OPocm  Past j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
$gat | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Poe- 0 1 0 0 0 0 -1 0 > -3/2
dpet 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5 215 | = -2/5
bget | 45 -1 255 0 -6/5 -6/5 45 2/5 |>|-18/5
05~ |-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
st | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
dont 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Pon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1  26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.006
Vettori soluzione della programmazione lineare

[ X Y z T S R abF X-] [ Fb ]
bag- | O 0 0 0 0 0 0 0 ]=2] 0 ]
dpt | O 0 0 0 0 0 0 0 2 | 1/35
Pga- 0 0 0 0 0 0 0 0 > 0
dgat | O 0 0 0 0 0 0 0 2 0
Qg 0 0 0 0 0 0 0 0 > 0
dgct | O 0 0 0 0 0 0 0 2 0
Pcp- 0 0 0 0 0 0 0 0 > | 2/35
dpt | O 0 0 0 0 0 0 0 2 0
Poc- 0 0 0 0 0 0 0 0 > | 2/35
et | O 0 0 0 0 0 0 0 2 0
Qo 0 0 0 0 0 0 0 0 > 0
dpet | O 0 0 0 0 0 0 0 = 0
Pep- 0 0 0 0 0 0 0 0 > 0
et | O 0 0 0 0 0 0 0 2 | 1/35
[opes 0 0 0 0 0 0 0 0 > 0
dget 0 0 0 0 0 0 0 0 = 0
o 0 0 0 0 0 0 0 0 > 0
Pt | O 0 0 0 0 0 0 0 2 0
P 0 0 0 0 0 0 0 0 > | 2/35
byt | O 0 0 0 0 0 0 0 = 0
P 0 0 0 0 0 0 0 0 > | 2/35
Ot | O 0 0 0 0 0 0 0 2 0
Pon- 0 0 0 0 0 0 0 0 > 0
ooyt | O 0 0 0 0 0 0 0 = 0
Ly 0 0 0 0 0 0 0 0 > 0
Max | 7/2 74/35 87/35 O 1 23/3516/35 3/2 | = |-16/35]
Variabili soluzione dedotto il valore X-

X Y Zz T S R

[ 2 43/70 69/70 -3/2 -1/2 -59/70]
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PROCEDIMENTO E RISULTATI Nome:

AL4.006

Variabili soluzione differenza tra rotazioni

bpp [1/35]
$sa | O

bsc | O
O |-2/35
Ope |-2/35
boe | O
Oep | 1/35
ber 0
bre 0
Oy |-2/35
O |-2/35

bon L O ]

REAZIONI Fattore di collasso = 16/35

H, = -61/70F
V, = 11/7F
W, = 2Fb

He = -1/2F
Ve =3F

W, = 2Fb

H,g = -61/70F
Vg = 11/7F
W, = 2Fb

Hg, = 61/70F
Vg, = -11/7F
WS, = 43/70Fb

Heg = 7/6F

Veq = 23/70F
W, = -59/70Fb
Her = -7/6F
Vgr = -23/70F
W, = 3/2Fb

Hgc = -2/3F
Vg = 87/70F
Wi = 69/70Fb
Heg = 2/3F
Vg = -87/70F
W, = 3/2Fb

Hay = 7/6F
Ve, = -3I2F
Wy, = -3/2Fb
Hye = -7/6F
Ve = 3/2F
W, = -3/2Fb

SPOSTAMENTI NODALI

Upag =0
\ 0

AnB =

O s = ~1/358/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Ug = 3/350
Vg =0
bg = -1/3508/b

Hep = -2/3F
Vg = -3I2F
Wp = -3/2Fb
Hpe = 2/3F
Ve = 3/2F
Wy = -3/2Fb
H, = 7/6F
V. = -3/2F
W,p = 3/2Fb
Hpy = -7/6F
Vp, = 3/2F
W,,, = 2Fb
Ueep = 3/353
Ve = -2/350

cgs = -1/358/b

Hpe = 1/2F
Vpe =-3F
W = -1/2Fb
Hep = -1/2F
Vg, = 3F
W, = 2Fb
up = 3/35%
Vp=0

¢ = 1/358/b

Hge = 53/210F

Vg = 23/70F
W, = -8/5Fb
Heg = -53/210F
Vg = -23/70F

Wi, = 59/70Fb

Uggp = 0
Vegp =0
o, = -1/358/b

08.06.11



AL4.006

PROCEDIMENTO E RISULTATI Nome: AL4.006
U, = 6/355 Uger = 6/355 Uy = 6/355

Ve=0 Vgor = -2/350 Vi = 0

0, = -1/358/b Ooue=-1/3550 4, = 1/358/b

SPOSTAMENTI RIGIDI DELLE ASTE

Upsg = 0 Ugac = 3/353 Ugep = 3/355 Uppe = 3/355 Ugge = 3/355

Vasg =0 Vggc = 0 Veep = -2/350 Vppe =0 Vgge = 0

®png = -1/358/b $gpc = -1/350/b

Ugeg = 6/350 Ugg = 6/350
Verg = 0 Vgop = -2/350
$rrg = -1/356/b doon = 1/350/b

$ecp = 1/350/b dppe = -1/353/b
Upyp = 6/356

Vipp = 0

o = -1/350/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

e = -1/358/b
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PROCEDIMENTO E RISULTATI Nome: AL4.007 PROCEDIMENTO E RISULTATI Nome: AL4.007

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wp. T=Wy S=Wpz R=W,4
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0|21
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |=< |1
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-1
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,(#/ 0 2 0 O O O O (=1
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Woe- | O O 1 -2 0 0 -8)|=2|-32
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -8|< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-| 0O O 0 O 1 0 0]=2]-1
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wet| O 0O 0 O 1 0 0 |=|1
Giunti a questo punto, si individua la soluzione. Wgp- -1 2 0 0 -1 0 182 -1
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 18|< |1
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O 0|2 -1
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0O O O0|=|1
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. Wee-1 0O O 0 O O 1 0]=2]-1
W+ O 0O O 0O 0 1 0 (< |1
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 -1 -4 |2 |32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 -1 -4 |< |32
D, |H;; H, Hiz| =2 | Hy, Wep- 10 1 2 -2 1 -1 4 |2)-1
D, |H, H, Hy| = | Hy, Wp+/ 0 1 2 -2 1 -1 4 |< |1
D, |Hg Hgy Hyl = | Hg, Wy O 0O -1 2 -1 0 8 |=2|-1
D, |Hy Hyy Hyl 2 | Hy, Wyt| O 0 -1 2 -1 0 8 |<|1
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.007

PROCEDIMENTO E RISULTATI Nome:

AL4.007

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.007 PROCEDIMENTO E RISULTATI Nome: AL4.007

Tableau a variabili negative su X- e limitate Scambio pivotale 14-7

[ X Y Z T S R abF X-] [Fb] [ X Y z T S R ¢p+ X- ] [ Fb ]
¢ |1 0O O 0 O O 0 -1]=7]-1] ¢ [ 1 0 O 0o 0 0 0 -1 ]=[ -1 ]
dpt|-1 O O O O 0O 0 1 |=]-1 bt | -1 O 0 0 0 0 0 1 (2] -1
dg- | 0O 1 0 O O O 0 -1|=]1 dga- | O 1 0 0 0 0 0 -1 |=2] -1
gt | 0O -1 O 0O O O O 1 |=z2]-1 st | O -1 O 0 0 0 0 1 (2] 1
¢ge- | O O 1 0 O O O -1]|= |32 bge- | O 0 1 0 0 0 0 -1 |=]-32
fget| O O -1 0 O O O 1 |= |32 dgct | O o -1 o0 0 0 0 1 |2 -3
6| 0O O O 1 0 0 0 -1]|=|32 dep- | O 0 0 1 0 0 0 -1 [=]-32
¢t 0 O O -1 0 O 0 1 |= (3P bt | O 0 0o -1 o0 0 0 1 [=2] -32
¢p- | O O 1 -2 0 0 -8 1 |= |32 bpc- | 4/9 49 1 -2 -49 0 49 7/3|=|-19/18
¢pct| O O -1 2 0 0 8 -1|= |32 bpct | 49 49 -1 2 49 0 -49 -7/3|= |-3518
¢pe- | O O O O 1 0 0 -1|=]-1 dpe- | O 0 0 0 1 0 0 -1 (=] -1
¢bet| O O O O -1 0O 0 1 |=z2]-1 bpet | O 0 0 o -1 o0 0 1 (2] 1
¢epp- |1 -1 O 0O -1 0 18 3 |=|-1 beo- | O 0 0 0 0 0O -1 o0 |=| -2
depr| 1 1 0O O 1 0 -18 -3|=|-1 abF [1/18 1/18 0 0O 118 0 -1/18 -1/6 | = | -1/18
¢g= | O 1 -1 0 0O 0 0 2 |=]-1 g | O -1 -1 O 0 0 0 2 | 2| -1
bget | 0O 1 1 0 O O 0 -2|=z2]-1 bget | O 1 1 0 0 0 0 -2 (=] 1
¢ | O O O O O 1 0 -1|=]-1 b~ | O 0 0 0 0 1 0 -1 |=2| -1
¢t | O O O O O -1 0 1 |=]-1 bt | O 0 0 0 o -1 o0 1 (2] -1
o= | O 12 1 -1 12 -1 -4 0 |= |32 boy- | -2/9 518 1 -1 518 -1 2/9 2/3 | = |-23/18
gt | O -1/2 -1 1 12 1 4 0|z [-32 bout | 2/9 518 -1 1 518 1 -2/9 -2/3| = |-31/18
b | O 1 2 2 1 1 4 1|=z2]|-1 bupm | 209 119 2 -2 119 -1 -2/9 53| = |-11/9
dotr| 0 1 2 2 -1 1 -4 1|=]|-1 Gupt | -2/9 -11/9 -2 2 -11/9 1 2/9 5/3 | = | -7/9
¢p- | O O -1 2 -1 0 8 0 |=]-1 bo- | 49 49 -1 2 5/9 0 -49 -43|=|-13/9
¢p*| O O 1 2 1 0 -8 0 |=]-1 bput | -4/9 49 1 -2 59 0 4/9 43| = | -59
Ly 0O 0 0 O 0 O 0 -1]|=]32 Ly 0 0 0 0 0 0 0 -1 |=]-32
Max |0 O O O O O 1 O |=1]0] Max |1/18 1/18 0 0 118 0 -1/18 -1/6] = | -1/18 |
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PROCEDIMENTO E RISULTATI Nome: AL4.007 PROCEDIMENTO E RISULTATI Nome: AL4.007

Scambio pivotale 2-1 Scambio pivotale 24-2

bt Y Z T S R ¢+t X | [ Fb | (gt Gt Z T S R Ot X- | [Fb]
Opg- | -1 0 0 0 0 0 0 0 | =2 -2 G- | -1 0 0 0 0 0 0 0 |z | -2
X -1 0 0 0 0 0 0 1|z -1 X -1 0 0 0 0 0 0 1 (=] -1
Pga- 0 1 0 0 0 0 0 12 -1 Pga- 1 -9/4 94 -9/2 514 0 1 1 |=]-54
fgat | O -1 0 0 0 0 0 1|2 -1 bgat | -1 94 -9/4 9/2 -5/4 0 1 -1 | =2 | -34
Qg 0 0 1 0 0 0 0 12| =32 - 0 0 1 0 0 0 0 1| =2 | -32
Pgct | O 0 -1 0 0 0 0 1 |= | -32 Pt | O 0 -1 0 0 0 0 1 |=2]-32
dp- | O 0 0 1 0 0 0 12| =32 b | O 0 0 1 0 0 0 1| =2 | =32
bt | O 0 0 -1 0 0 0 1 |= | -32 bt | O 0 0 -1 0 0 0 1 |=|-32
Opc- | 49 -49 1 -2 49 0 4/9 17/9| = |-11/18 dpc- | O 1 0 0 -1 0 0 1 |=|-12
Ppoct | 419 49 -1 2 49 0 -4/9 -17/9| = |-43/18 Ppct | O -1 0 0 1 0 0 -1 | =2 |-52
Qo 0 0 0 0 1 0 0 12 -1 oe- 0 0 0 0 1 0 0 12| -1
Poet | O 0 0 0 -1 0 0 1|z -1 et | O 0 0 0 -1 0 0 1 (=] -1
Pep- 0 0 0 0 0 0 -1 0 | =2 -2 o 0 0 0 0 0 0 -1 0 |z | -2
obF |-1/18 1/18 0 0O 118 0 -1/18 -1/9| = | -1/9 abF o -1/8 18 -1/4 18 0 0 0 | = |-1/8
[opes 0 11 0 0 0 0 2 |z -1 b | -1 9/4 -13/4 92 -5/4 0 -1 0 |z |-34
et | O 1 1 0 0 0 0 2 |2 -1 et | 1 -9/4 13/4 -9/2 5[4 0 1 0 | = |-54
g~ 0 0 0 0 0 1 0 12 -1 g~ 0 0 0 0 0 1 0 12| -1
Pt | O 0 0 0 0 -1 0 1|z -1 Pt | O 0 0 0 0 -1 0 1 (=] -1
Goy- | 2/9 5/18 1 -1 5118 -1 2/9 4/9 | = |-19/18 oy | 1/2 -5/8 13/8 -9/4 58 -1 1/2 1 |=|-9/8
Pyt | -2/19 -5/18 -1 1 -518 1 -2/9 -4/9 | = |-35/18 ot | -1/2 5/8 -13/8 9/4 -5/8 1 -1/2 -1 | = |-15/8
buo- | 209 11/9 2 -2 119 -1 -2/9 -13/9| = | -13/9 buo- | 1 114 19/4 -152 114 -1 1 1 | = |-7/4
oot | 2/9 -11/9 -2 2 -11/9 1 2/9 13/9| = | -5/9 oot | -1 11/4 -19/4 15/2 -11/4 1 1 -1 |z | -1/4
Go- | 419 49 -1 2 -59 0 -49 -89 |=|-17/9 doy- | O -1 0 0 0 0 0 0o |z | -2
Pout | 49 49 1 -2 59 0 49 89 |=]|-1/9 Y 1 -9/4 94 -9/2 54 0 1 2 |z |-1/4
Ly 0 0 0 0 0 0 0 1) =2 | -3/2 Ly 0 0 0 0 0 0 0 1| =2 | -3/2
Max |-1/18 1/18 O 0O 118 0 -1/18 -1/9] = [ -1/9 | Max | O -1/8 1/8 -1/4 1/8 O 0 0 | =[-18]
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PROCEDIMENTO E RISULTATI Nome: AL4.007
Scambio pivotale 22-3

[¢AB+ ¢DH+ ¢HD+ T S R ¢ED+ X- j [ Fb ]
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
pa- | 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 10/19 | = |-26/19
gt |-10/19 18/19 9/19 18/19 1/19 -9/19 -10/19 -10/19| = |-12/19
g | -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -23/19| = |-59/38
Ot | 4/19 -11/19 4/19 -30/19 11/19 -4/19 4/19 23/19 | = |-55/38
Ocp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- 0 1 0 0 -1 0 0 1 > | -1/2
ot 0 -1 0 0 1 0 0 -1 > | -5/2
Ope- 0 0 0 0 1 0 0 -1 > -1
Dot 0 0 0 0 -1 0 0 1 > -1
Oep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38
Qg | -6/19  7/19 13/19 -12/19 12/19 -13/19 -6/19 13/19| = |-11/19
gt | 6/19  -7/19 -13/19 12/19 -12/19 13/19 6/19 -13/19| = |-27/19
o 0 0 0 0 0 1 0 -1 > -1
Dept 0 0 0 0 0 -1 0 1 > -1
Og- | 3/19 6/19 -13/38 6/19 -6/19 -25/38 3/19 25/38 | = |-23/19
ooyt | -3/19 -6/19 13/38 -6/19 6/19 25/38 -3/19 -25/38| = |-34/19
Pro- 0 0 -1 0 0 0 0 0 > -2
z -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -4/19 | = | -1/19
Oon- 0 -1 0 0 0 0 0 0 > -2
Y 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 29/19| = | -7/19
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.007
Scambio pivotale 22-5

[¢AB+ Gout  Oupt T z R dept X- j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
Ppa- | 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 6/11 | = |-15/11
gt | -6/11 1 5/11 12/11 -1/11 -5/11 -6/11 -6/11| = | -7/11
Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pt 0 0 0 0 -1 0 0 1 > | -3/2
dco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- | 4/11 0 4/11 -30/11 19/11 -4/11 4/11 15/11 | = | -9/22
ot | -4/11 0 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-57/22
Ope- | -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-12/11
et | 411 -1 4/11 -30/11 19/11 -4/11 4/11 15/11| = |-10/11
Pep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/22 0 -1/22  1/11  -1/11  1/22  -1/22 -1/22 | = | -3/22
g~ | -6/11 1 5/11 12/11 -12/11 -5/11 -6/11 5/11 | = | -7/11
gt | 6/11 -1 -5/11 -12/11 12/11 5/11 6/11 -5/11 | = |-15/11
[ 0 0 0 0 0 1 0 -1 > -1
gt 0 0 0 0 0 -1 0 1 > -1
o | 3/11 0 -5/22 -6/11 6/11 -17/22 3/11 17/22 | = |-13/11
dout | -3/11 0 5/22 6/11 -6/11 17/22 -3/11 -17/22| = |-20/11
o~ 0 0 -1 0 0 0 0 0 > -2
S -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -4/11 | =2 | -1/11
Pon- 0 -1 0 0 0 0 0 0 > -2
Y 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 17/11| =z | -4/11
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/22 0 -1/22 111 -1/11 1/22  -1/22 -1/22 | = | -3/22 |
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PROCEDIMENTO E RISULTATI Nome: AL4.007 PROCEDIMENTO E RISULTATI Nome: AL4.007

Scambio pivotale 9-4 Scambio pivotale 18-6

[ baet  Gout  brpt  Goc z R beot X- j [ Fb j [ Oat  Gout  bpot  Goc z begt  Oeot X- j [ Fb j
O pg- -1 0 0 0 0 0 0 0 2 -2 O pg- -1 0 0 0 0 0 0 0 2 -2
X -1 0 0 0 0 0 0 1 2 -1 X -1 0 0 0 0 0 0 1 2 -1
Pga- 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 0 > | -6/5 Pa- 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 35 | =2 | -9/5
gt | -2/5 1 3/5 -2/5 3/5 -3/5  -2/5 0 > | -4/5 gt | -2/5 1 3/5 -2/5 3/5 3/5 25 -3/5 | =2 | -1/5
Qg 0 0 0 0 1 0 0 -1 > | -3/2 Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pgct 0 0 0 0 -1 0 0 1 > | -3/2 Pgct 0 0 0 0 -1 0 0 1 > | -3/2
oo~ | 2/15 0 2/15 -11/30 19/30 -2/15 2/15 -1/2 | = |-33/20 dcp- | 2/15 0 2/15 -11/30 19/30 2/15 2/15 -19/30| = |-91/60
Pt | -2/15 0 -2/15 11/30 -19/30 2/15 -2/15 1/2 | = |-27/20 Pt | -2/15 0 -2/15 11/30 -19/30 -2/15 -2/15 19/30 | = |-89/60
T 2/15 0 2/15 -11/30 19/30 -2/15 2/15 1/2 | =z | -3/20 T 2/15 0 2/15 -11/30 19/30 2/15 2/15 11/30| = | -1/60
ot 0 0 0 -1 0 0 0 0 2 -3 ot 0 0 0 -1 0 0 0 0 2 -3
Poe- 0 1 0 -1 0 0 0 0 > | -3/2 Poe- 0 1 0 -1 0 0 0 0 > | -3/2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 Poet 0 -1 0 1 0 0 0 0 > | -1/2
b | O 0 0 0 0 0 -1 0 |2| 2 bgp- | O 0 0 0 0 0 -1 0 |=2| 2
abF | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 > | -3/20 abF | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60
o -2/5 1 3/5 =25 -2/5 -3/5 -2/5 1 > | -4/5 g~ | -2/5 1 3/5 -2/5  -2/5 3/5 -2/5 2[5 | =2 | -1/5
et | 2/5 -1 -3/5 2/5 2/5 3/5 2/5 -1 > | -6/5 et | 2/5 -1 -3/5 2/5 2/5 -3/5 2/5 -2/5 | =2 | -9/5
bg- | O 0 0 0 0 1 0 A S | b~ | O 0 0 0 0 -1 0 0 |2| 2
o 0 0 0 0 0 -1 0 1 2 -1 R 0 0 0 0 0 -1 0 1 2 -1
donr 1/5 0 -3/10  1/5 15 -7110 1/5 12 | =z |-11/10 o 1/5 0 -3/10  1/5 15 7/10 1/5 -1/5 | =2 | -2/5
dout | -1/5 0 310 -1/5 -1/5 7/10 -15 -1/2 | = |-19/10 dout | -1/5 0 310 -1/5 -1/5 -7/10 -1/5 15 | =2 | -13/5
bp- | O 0 -1 0 0 0 0 0 |2| 2 b~ | O 0 -1 0 0 0 0 0 |2| 2
S 0 1 0 -1 0 0 0 1 > | -1/2 S 0 1 0 -1 0 0 0 1 > | -1/2
Pon- 0 -1 0 0 0 0 0 0 2 -2 Pon- 0 -1 0 0 0 0 0 0 2 -2
Y 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 1 > | -1/5 Y 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 8/5 | =2 | -4/5
Ly 0 0 0 0 0 0 0 1| 2| =32 Ly 0 0 0 0 0 0 0 1| 2| -32
Max | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 | = [-3/20 ] Max | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60]
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PROCEDIMENTO E RISULTATI Nome: AL4.007 PROCEDIMENTO E RISULTATI Nome: AL4.007

Scambio pivotale 4-8 Scambio pivotale 12-2

[ ¢AB+ ¢DH+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j [ ¢AB+ ¢DE+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2 [ -1 0 0 0 0 0 0 0 > -2
X -5/3 5/3 1 -2/3 1 1 -2/3  -5/3 | = | -4/3 X -5/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pga- 0 0 0 0 0 0 0 -1 > -2 Pga- 0 0 0 0 0 0 0 -1 > -2
X- -2/3 5/3 1 -2/3 1 1 -2/3 -5/3 | = | -1/3 X- -2/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-7/6
Qg 2/3 -5/3 -1 2/3 0 -1 2/3 513 | = | -7/6 - 2/3 5/3 -1 -1 0 -1 2/3 5/3 | = | -1/3
gt | -2/3 5/3 1 -2/3 0 1 -2/3  -5/3 | = | -11/6 et | -2/3  -5/3 1 1 0 1 -2/13  -5/3 | = |-8/3
¢ | 5/9 -19/18 -1/2 1/18 0 -1/2 5/9 19/18 | = |-47/36 ¢ | 5/9 19/18 -1/2 -1 0 -1/2 5/9 19/18| = | -7/9
dpt | -5/9 19/18 1/2 -1/18 0 1/2 -5/9 -19/18| = |-61/36 dcpt | -5/9 -19/18 1/2 1 0 1/2 -5/9 -19/18| = |-20/9
T -1/9 11/18 1/2 -11/18 1 1/2 -1/9 -11/18| = | -5/36 T -1/9 -11/18 1/2 0 1 1/2 -1/9 -11/18| = | -4/9
ot 0 0 0 -1 0 0 0 0 > -3 ot 0 0 0 -1 0 0 0 0 > -3
Qo 0 1 0 -1 0 0 0 0 > | -3/2 oe- 0 -1 0 0 0 0 0 0 > -2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 ont 0 -1 0 1 0 0 0 0 > | -1/2
Pep- 0 0 0 0 0 0 -1 0 > -2 o 0 0 0 0 0 0 -1 0 > -2
abF | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 abF | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9
- | -2/3 5/3 1 -2/3 0 1 -2/3 -213 | = | -1/3 g~ | -2/3  -5/3 1 1 0 1 -2/3 -213 | = | -7/6
et | 213 -5/3 -1 2/3 0 -1 2/3 2/3 | = | -5/3 beet | 213 5/3 -1 -1 0 -1 2/3 2/3 | = | -5/6
g~ 0 0 0 0 0 -1 0 0 > -2 g~ 0 0 0 0 0 -1 0 0 > -2
R -2/3 5/3 1 -2/3 1 0 -2/13  -5/3 | = | -4/3 R -2/3  -5/3 1 1 1 0 -2/13  -5/3 | = |-13/6
oy | 13 -3 -1/2 1/3 0 1/2 1/3 13 | = | -1/3 o | 13 1/3 -1/2 0 0 1/2 1/3 1/3 | = | -1/6
ot | -1/3 1/3 1/2 -1/3 0 -1/2 -1/3  -1/3 | = | -8/3 bt | -1/3 -1/3 1/2 0 0 -1/2 -1/3  -1/3 | = |-17/6
Oro- 0 0 -1 0 0 0 0 0 > -2 o~ 0 0 -1 0 0 0 0 0 > -2
S -2/3 8/3 1 -5/3 1 1 -2/13  -5/3 | = | -5/6 S -2/3 -8/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pon- 0 -1 0 0 0 0 0 0 > -2 o~ 0 1 0 -1 0 0 0 0 > | -3/2
Y -2/3 5/3 1 -2/3 1 1 -2/3  -8/3 | = | -4/3 Y -2/3  -5/3 1 1 1 1 -2/13  -8/3 | = |-13/6
Ly 2/3 -5/3 -1 2/3 -1 -1 2/3 513 | = | -7/6 Ly 2/3 5/3 -1 -1 -1 -1 2/3 513 | = | -1/3
Max | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 | Max | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9 |
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PROCEDIMENTO E RISULTATI Nome:

AL4.007

Tableau finale

¢AB'
X
¢BA'
X-
¢Bc'
bact

¢cD'
beo*
T

boct
¢DE'
¢DH+
¢ED'
abF
¢BF'
¢BF+
¢FB'
R
¢GH'
bont
¢HD'
S

¢DH'
Y

LX
Max

[ ¢AB+
-1
-5/3
0
-2/3
23
-2/3
5/9
-5/9
-1/9
0
0
0
0
-118
-2/3
213
0
-2/3
1/3
-1/3
0
-2/3
0
-2/3
2/3
| -1/18

doet
0

-5/3
0
-5/3
5/3
-5/3
19/18
-19/18
-11/18
0
-1
-1
0
-1/18
-5/3
5/3
0
-5/3
1/3
-1/3
0
-8/3
1
-5/3
5/3
-1/18

Ot
0

[N

¢Dc'

P OFRP OO0OO0ORFRPR O0OO0OO0O0000O0ORFRPOO0OO0OOFr, OFr OoON

SHP

¢BA+ ]
0 =

-5/3
-1
-5/3
5/3
-5/3
19/18
-19/18
-11/18

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11
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[ Fb ]
B
-13/6
-2
716
-1/3
-8/3
719
-20/9
-4/9
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PROCEDIMENTO E RISULTATI Nome: AL4.007
Vettori soluzione della programmazione lineare

[ X Y Z T S R abF X-] [Fb]
¢ /0 O O O O 0O 0 O0]=27]0]
Ot | O 0 0 0 0 0 0 0 | = |1/18
ga- | O 0 0 0 0 0 0 0o(=2]|0
dgat | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0|=2]0
dgct | O 0 0 0 0 0 0 o|(=2]|0
b | O 0 0 0 0 0 0 o[=2]|0
dpt | O 0 0 0 0 0 0 0o[=2]|0
dpc- | O 0 0 0 0 0 0 0|=]0
dpct | O 0 0 0 0 0 0 o[=2]|0
Gpe- | O 0 0 0 0 0 0 0o[=2]|0
dpet | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0 |=2]0
et | O 0 0 0 0 0 0 0 |2 |1/18
b | O 0 0 0 0 0 0 0o[=2]|0
dget | O 0 0 0 0 0 0 0O|(=2]|0
G- | O 0 0 0 0 0 0 0|=]0
Pt | O 0 0 0 0 0 0 0o|(=2]|0
Pou- | O 0 0 0 0 0 0 o210
byt | O 0 0 0 0 0 0 0o[=2]|0
b | O 0 0 0 0 0 0 0 |=2]0
oot | O 0 0 0 0 0 0 0of(=2]|0
doy- | O 0 0 0 0 0 0 0o[=2]|0
ooyt | O 0 0 0 0 0 0 0o[=2]|0
Ly 0 0 0 0 0 0 0 0f[=2]|0
Max |13/6 13/6 O 4/9 13/6 13/6 2/9 7/6 | = |-2/9]
Variabili soluzione dedotto il valore X-

X Y Z T S R

[ 1 1 -7/6 -13/18 1 1 ]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.007
Variabili soluzione differenza tra rotazioni

Gpg [1/18]

$p | 1/18

bpc | O

bco | O

boc| O

e | 1/18

¢ | 1/18

bge | O

b | O

bgu| O

b | O

by L O]

REAZIONI Fattore di collasso = 2/9

H, =-2/3F

V, =-1/18F

W, =Fb

Hg = -2/3F

Vg = 41/18F

W, =Fb

H,p = -2/3F Hgc = 1/6F Hep = 1/6F Hpe = 2/3F Hge = -7/18F
Vg = -1/18F Ve = -2/9F Vp = -10/9F Vpe = -41/18F Vg = 1/6F
W, = Fb Wy = -7/6Fb W, =-13/18Fb W, =Fb Wy, = 1/6Fb
Hg, = 2/3F Hcg = -1/6F Hpc = -1/6F Hep = -2/3F Hpg = 7/18F
Vga = 1/18F Vg = 2/9F Vpc = 10/9F Vip = 41/18F Vg = -1/6F
W, = Fb W, = 13/18Fb W, = -3/2Fb W, = Fb W, =Fb
Hes = 1/2F Hgy = 1/2F H,p = 1/2F

Vi = L/6F Vgy = -7/6F V,p = -7/6F

W, = -Fb Wy, = -4/3Fb W,, =Fb

Hge = -1/2F H,q = -1/2F Hpy = -1/2F

Ve = -1/6F Ve = 7/6F Vpy = 7/6F

Wg, = 4/3Fb W,c =-Fb W, = L/I2Fb

SPOSTAMENTI NODALI

Uppg =0 ug = 1/60 uc = 1/6% u, = 1/66 Ugep =0
Vans =0 Vg =0 ve=0 Vp=0 Vegp = 0
ang = -1/180/b ¢ =-1/188/b $.=0 ¢p = ¢ =-1/188/b
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.007

u. = 1/6% ug = 1/6%
vVe=0 vg=0
=0 ;=0

SPOSTAMENTI RIGIDI DELLE ASTE

Upas =0 Uggc = 1/60
Vane =0 Vegc = 0
Gang = -1/180/b Peac = 0
Upeg = 1/60 Uggy = 1/60
Verg =0 Veen = 0
brec =0 Poen =0

u, = 1/66
v,=0
¢,=0

Ucep = 1/60
Veep =0
beep =0

Uppe = 1/60
Vppe =0
Pone = -1/183/b

Uy = 1/60
Vipp = 0
Opnp =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Uggr = 1/60

Vgge = 0
bgee =0
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PROCEDIMENTO E RISULTATI Nome: AL4.008 PROCEDIMENTO E RISULTATI Nome: AL4.008

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wg. T=Wp S=W, R=W,,
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0]=2]-2
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |<s |2
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-2
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,#/ 0 2 0 0O O O O |=s 2
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Wpe- | O O 1 -2 0 0 -12| = |-3/2
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -12)< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-1 0O O 0 O 1 0 O0]|=2]-2
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wetr| O 0O 0 O 1 0 0 |=s|2
Giunti a questo punto, si individua la soluzione. Wgp- -2 2 0 0 -1 0 9 |=2-2
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 9 |< |2
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O O0]|=2)-2
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0 O 0 |=|2
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. We-1 O O O O O 12 02 |-382
Wiet| O O 0 0O 0 1 0 |= |32
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 1 -7]2|-32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 1 -7 |< |32
D, |H;; H, Hiz| =2 | Hy, We |0 -1 -2 2 -1 -1 6 | 2 |-32
D, |H, H, Hy| = | Hy, Wet| 0O -1 -2 2 -1 -1 6 |=< |32
D, |Hg Hgy Hyl = | Hg, Wy O 0 -1 2 -1 0 122 |-2
D, |Hy Hyy Hyl 2 | Hy, Wyt O 0 -1 2 -1 0 12|< |2
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.008

PROCEDIMENTO E RISULTATI Nome:

AL4.008

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.008
Tableau a variabili negative su X- e limitate

[ X Y Z T S R abF X-] [Fb]
¢ |1 0O O 0 O O 0 -1]=7]-2]
¢pt|-1 O O O O O O 1 |=2]-2
¢ga- | O 1 0O O O O O -1|=2]-2
pgpt | O -1 0O O O O O 1 |=z2]-2
- | O O 1 O O O O -1 |=|-32
Pt/ O O -1 0O O O O 1 |=|-32
- 0O O O 1 O O 0 -1 |= |32
¢pt*| O O O -1 0O O O 1 |= |32
¢p- | O O 1 -2 0 0 -12 1 |= |32
Ppct| O O -1 2 0 0 12 -1 |= |-32
¢p- | O O O O 1 O O -1|=z2]-2
et | O O O O -1 O O 1 |=z2]-2
G- |1 1 0O O -1 0 9 3 |=2]-2
¢t/ 1 1 O O 1 0O -9 -3 |=2]-2
¢g- |1 O -1 -1 0O O O O 2 |=z2]-2
et | O 1 1 O O O O -2|=2]-2
¢s-| O O O O O 1 0 -1 |2 |32
¢t/ O O O O O -1 0 1 |=|-32
G- | O L2 1 -1 12 1 -7 -2 |=z= |32
pgt| O -1/2 -1 1 -1/2 -1 7 2 |z |32
-0 -1 -2 2 -1 -1 6 3 |=|32
bt/ 0 1 2 -2 1 1 -6 -3|= |32
¢p- |1 O O -1 2 -1 0 12 0 |=|-2
¢t/ 0O O 1 -2 1 0 -12 0 |=|-2
Ly o 0 O O O o 0 -1|=2]-2
Max | O O O O O O 1 0 |=1]0]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.008
Scambio pivotale 9-7

[ X Y Z T S R 0p- X- 1 [Fb]
b | 1 0 0 0 0 0 0 1 =2 2]
Dpt -1 0 0 0 0 0 0 1 > | -2
Pa- 0 1 0 0 0 0 0 -1 > | -2
bgat 0 -1 0 0 0 0 0 1 > | -2
- 0 0 1 0 0 0 0 -1 > | -3/2
dgct 0 0 -1 0 0 0 0 1 > | -3/2
bco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 0 0 112  -1/6 0 0 -1/12 1/12 | = | -1/8
dpct 0 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 -1 > | -2
bpet 0 0 0 0 -1 0 0 1 > | -2
o -1 -1 3/4  -3/2 -1 0 -3/4 15/4 | = |-25/8
dept 1 1 =314 3/2 1 0 3/4 -15/4 | = | -7/8
[ope 0 -1 -1 0 0 0 0 2 > | -2
Gget 0 1 1 0 0 0 0 -2 > | -2
- 0 0 0 0 0 1 0 -1 > | -3/2
Ot 0 0 0 0 0 -1 0 1 > | -3/2
Ponr 0 1/2 5/12 1/6 1/2 1 7112 -31/12| = | -5/8
ot 0 -1/2  -5/12 -1/6 -1/2 -1 -7/12 31/12 | = |-19/8
by | O -1 32 1 -1 1 12 72 | 2| -9/4
et 0 1 3/2 -1 1 1 12 712 | = | -3/4
o~ 0 0 0 0 -1 0 -1 1 > | -7/2
bt 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > | -2
Max | O 0 1/12  -1/6 0 0 -1/12 112 | = | -1/8 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.008
Scambio pivotale 14-3

L X Y o 0t T S R ¢ X | [Fb]
[ 1 0 0 0 0 0 0 -1 > -2
Dpt -1 0 0 0 0 0 0 1 > -2
Pga- 0 1 0 0 0 0 0 -1 > -2
bgat 0 -1 0 0 0 0 0 1 > -2
G- | 413 4/3  -4/3 2 4/3 0 1 -6 > | -8/3
gt | -4/3  -4/3 43 -2 -4/3 0 -1 6 > | -1/3
Pcp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
dpct 0 0 0 0 0 0 -1 0 > -3
Qo 0 0 0 0 1 0 0 -1 > -2
dpet 0 0 0 0 -1 0 0 1 > -2
Pep- 0 0 -1 0 0 0 0 0 > -4
4 4/3 4/3  -4/3 2 4/3 0 1 -5 > | -7/6
G- | -4/3  -7/3  4/3 -2 -4/3 0 -1 7 > | -5/6
dget | 413 713 -4/3 2 4/3 0 1 -7 > |-19/6
Org- 0 0 0 0 0 1 0 -1 > | -3/2
et 0 0 0 0 0 -1 0 1 > | -3/2
oy | 5/9 19/18 -5/9 1 19/18 1 1 -14/3 | = |-10/9
oyt | -5/9 -19/18 5/9 -1 -19/18 -1 -1 14/3 | = |-17/9
Q- -2 -3 2 -2 -3 -1 -2 11 > | -1/2
et 2 3 -2 2 3 1 2 -11 | = | -5/2
Pon- 0 0 0 0 -1 0 -1 1 > | -7/2
ot 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > -2
Max | 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.008
Scambio pivotale 6-1

[(Pgct Y bt T S R Gy X | [Fb]
b |34 -1 1 -32 -1 0 -3/4 72| = |-94
dupt | 3/4 1 -1 32 1 0 34 -712 | = |-7/4
Pga- 0 1 0 0 0 0 0 1= | -2
dgat | O -1 0 0 0 0 0 1 > | -2
- -1 0 0 0 0 0 0 0 > | -3
X 314 -1 1 -32 -1 0 -3/4 92| = |-1/4
cp- 0 0 0 1 0 0 0 -1 | = |-3/2
dept | O 0 0 -1 0 0 0 1 > [-3/2
abF |-1/12 0 0 -16 O 0 -112 1/6 | = |-1/4
ot | O 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 1= | -2
dpet | O 0 0 0 -1 0 0 1 > | -2
o 0 0 -1 0 0 0 0 0 > | -4
Z -1 0 0 0 0 0 0 1 > |-3/2
o 1 -1 0 0 0 0 0 1 > |-1/2
dget | -1 1 0 0 0 0 0 1= |-7/2
Org- 0 0 0 0 0 1 0 -1 | = |-3/2
Pt | O 0 0 0 0 -1 0 1 > [-3/2
on- |-5/12 172 0 1/6 1/2 1 7/12 -13/6| = |-5/4
dout | 5/12 -1/2 0 -1/6 -1/2 -1 -7/12 13/6 | = |-7/4
b | 32 -1 0 1 -1 -1 12 2 > |0
Pt |32 1 0 -1 1 1 172 -2 | =2 | -3
Pon- 0 0 0 0 -1 0 -1 1 > |-7/2
byt | O 0 0 0 1 0 1 1| =2 |-12
Ly 0 0 0 0 0 0 0 1= | -2
Max [-1/12 O 0 -16 O 0 -1/12 1/6 | = |-1/4]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.008 PROCEDIMENTO E RISULTATI Nome: AL4.008

Scambio pivotale 2-8 Scambio pivotale 24-2

[¢BC+ Y beot T S R Ooc-  Dast j [ Fb j [¢BC+ Oout  deot T S R Ooc-  Gast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4 O pg- 0 0 0 0 0 0 0 -1 > -4
X- 3114 2/7 =217 3/7 217 0 314  -2/7 | = | -1/2 X- 0 -1 0 0 1 0 1 0 > | -1/2
Opa- | -3/14 57 217 =317 -217 0 -3/14 217 | =z | -3/2 Gpa- | -3/4  -5/2 1 -3/2 3/2 0 714 1 > | -3/2
gt | 3/14  -5/7  -2/7 3/7 217 0 3/14 -2/7 | = | -5/2 gt | 34 5/2 -1 3/2 -3/2 0 -7/4 -1 > | -5/2
Qg -1 0 0 0 0 0 0 0 > -3 Ppc- -1 0 0 0 0 0 0 0 > -3
X 3114 2/7 =217 3/7 217 0 3/14 -9/7 | = | -5/2 X 0 -1 0 0 1 0 1 -1 > | -5/2
Ocp- | -3/14  -2/7 217 a4/7 =217 0 -3/14  2/7 | = -1 dco- 0 1 0 1 -1 0 -1 0 > -1
bt | 3114 217 =27 -4Al7 217 0 3/14 -2/7 | = -2 dcpt 0 -1 0 -1 1 0 1 0 > -2
abF | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 abF | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 > | -1/3
Opct 0 0 0 0 0 0 -1 0 > -3 Ppct 0 0 0 0 0 0 -1 0 > -3
Ope- | -3/14  -2/7 217 =317 5/7 0 -3/14 217 | = | -3/2 Poe- 0 1 0 0 0 0 -1 0 > | -3/2
Ot | 314 217 =217 3/7 -5/7 0 3/14 -2/7 | = | -5/2 ot 0 -1 0 0 0 0 1 0 > | -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4 Oep- 0 0 -1 0 0 0 0 0 > -4
z -11/14 217 =217 3/7 217 0 3/14 217 | = -2 z -1 -1 0 0 1 0 1 0 > -2
g~ | 17/24  -5/7  -2/7 3/7 217 0 3/14 217 | = -1 o 714 5/2 -1 3/2 -3/2 0 -7/4 -1 > -1
gt |-17/14 57 217 =317 -217 0 -3/14  2/7 | = -3 et | 714 -5/2 1 -3/2 3/2 0 714 1 > -3
O~ | -3/14  -2/7 217 =317 217 1 -3/14  2/7 | = -1 (o 0 1 0 0 -1 1 -1 0 > -1
Ot | 314 217 =217 3/7 217 -1 3/14 217 | = -2 Qrst 0 -1 0 0 1 -1 1 0 > -2
Q- |-37/42 -5/42 13/21 -16/21 -5/42 1 5/42 13/21| = | -1/6 G- |-19/24 5/12 12 -7/12 -5/12 1 -5/24  1/2 | = | -1/6
oyt | 37/42 5/42 -13/21 16/21 5/42 -1 -5/42 -13/21| = |-17/6 bout |19/24 -5/12  -1/2  7/712 5/12 -1 524 -1/2 | = |-17/6
Que- | 27114 -3/7  -4/7  13/7  -3[7 -1 -1/14  -4l7 | = -1 by | 94 3/2 -1 5/2 -3/2 -1 -5/4 -1 > -1
Oyt |-27/14 37 4/7  -13/7  3/7 1 1/14 417 | = -2 Oyt | 94 -3/2 1 -5/2 3/2 1 5/4 1 > -2
ooy | 314 217 =217 3/7 -5/7 0 -11/24 -2I7 | = -4 Pon- 0 -1 0 0 0 0 0 0 > -4
Oyt | -3/14  -2/7 217 =317 517 0 11/14 217 | = 0 Y -3/4 -7/2 1 -3/2 5/2 0 11/4 1 > 0
Ly -3/14  -2/7 217 =317 -2/7 0 -3/14  2/7 | = | -3/2 Ly 0 1 0 0 -1 0 -1 0 > | -3/2
Max | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 | Max | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 | = -13]
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PROCEDIMENTO E RISULTATI Nome: AL4.008 PROCEDIMENTO E RISULTATI Nome: AL4.008

Scambio pivotale 19-5 Scambio pivotale 21-6

[ bact  Gout  feot T bon R Ooc-  Gast j [ Fb j [ bact  Gout  deot T b One o bast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 2 -4 O pg- 0 0 0 0 0 0 0 -1 2 -4
X- -19/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | =2 | -9/10 X- 35/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -51/46
ga- | -18/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 |-21/10 g | 9/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = |-111/46
gt | 18/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = |-19/10 gt | -9/23 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -73/46
Qg -1 0 0 0 0 0 0 0 2 -3 Ppc- -1 0 0 0 0 0 0 0 2 -3
X -19/10 0 6/5 -7/ -12/5 12/5  1/2 15 | = |-29/10 X 35/46 0 -6/23 1 -12/23 -12/23 11/46 -29/23| = |-143/46
oo~ | 19/10 0 -6/5 12/5 12/5 -12/5 -1/2 -6/5 | = | -3/5 b~ |-35/46 O 6/23 0 12/23 12/23 -11/46 6/23 | = | -9/23
dpt |-19/10 O 6/5 -12/5 -12/5 12/5 1/2 6/5 | = | -12/5 ot | 35/46 0 -6/23 0 -12/23 -12/23 11/46 -6/23 | = | -60/23
abF | -2/5 0 5 -2/5 25 2/5 0 15 | = | -2/5 abF | 1/23 0 -123 0 -2/23 -2/23 -1/23 -1/23 | = | -10/23
ot 0 0 0 0 0 0 -1 0 2 -3 Poct 0 0 0 0 0 0 -1 0 2 -3
Poe- 0 1 0 0 0 0 -1 0 > | -3/2 Poe- 0 1 0 0 0 0 -1 0 2 -3/2
Poet 0 -1 0 0 0 0 1 0 > | -5/2 ot 0 -1 0 0 0 0 1 0 2 -5/2
b | O 0 1 0 0 0 0 0 |2| -4 bgp- | O 0 -1 0 0 0 0 0 |2| -4
VA -29/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | = | -12/5 z -11/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -60/23
ge- | 23/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = | -2/5 g | 14723 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -2/23
gt | -23/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 | -18/5 gt |-14/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = | -90/23
b~ [19/10 O -6/5 7/5 12/5 -7/5 -12 6/5 | = | -3/5 bre- | 8/23 0 -823 0 3023 7/23 -8/23 -8/23 | = |-11/23
et |-19/10 O 6/5 -7/ -12/5  7/5 1/2 6/5 | = | -12/5 et | -8/23 0 8/23 0 -30/23 -7/23 8/23 8/23 | > | -58/23
S -19/10 1 6/5 -7/ -12/5 125 -1/2 6/5 | =2 | -2/5 S 35/46 1 -6/23 1 -12/23 -12/23 -35/46 -6/23 | = | -14/23
Pout 0 0 0 0 -1 0 0 0 2 -3 dont 0 0 0 0 -1 0 0 0 2 -3
$us- | 51/10 0 -14/5 23/5 18/5 -23/5 -1/2 -14/5| = | -2/5 R 51/46 0 -14/23 1 18/23 -5/23 -5/46 -14/23| = | -2/23
et |-51/10 0 14/5 -23/5 -18/5 23/5 12 14/5 | = | -13/5 Pt 0 0 0 0 0 -1 0 0 2 -3
Pon- 0 -1 0 0 0 0 0 0 2 -4 Pon- 0 -1 0 0 0 0 0 0 2 -4
Y -11/2 -1 4 -5 -6 6 3/2 4 2 -1 Y 53/46 -1 8/23 1 -30/23 -30/23 39/46 8/23 | = | -35/23
Ly 19/10 0 -6/5 7/5 12/5 -12/5 -1/2 -6/5 | = |-11/10 Ly -35/46 0 6/23 -1 12/23 12/23 -11/46 6/23 | = | -41/46
Max | -2/5 0 1/5 =25 -2/5 2/5 0 15 | = | -2/5 | Max | 1/23 0 -1/23 0 -2/23  -2/23 -1/23 -1/23 ] = | -10/23
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PROCEDIMENTO E RISULTATI Nome: AL4.008
Scambio pivotale 7-1

[ ¢CD' ¢DH+ ¢ED+ T ¢GH' ¢HG' ¢Dc' ¢AB+ j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
gt | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Ope- 0 1 0 0 0 0 -1 0 > -3/2
et 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5  -2/5 | = -2/5
bget | 45 -1 2/5 0 -6/5 -6/5 45 2/5 |2 |-18/5
o5~ [-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
¢+ | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
ot 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Oon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1 26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.008
Tableau finale

[ bco-  Pout  Pent T bor- Oue-  OPocm  Past j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
$gat | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Poe- 0 1 0 0 0 0 -1 0 > -3/2
dpet 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5 215 | = -2/5
bget | 45 -1 255 0 -6/5 -6/5 45 2/5 |>|-18/5
05~ |-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
st | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
dont 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Pon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1  26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.008
Vettori soluzione della programmazione lineare

[ X Y z T S R abF X-] [ Fb ]
bag- | O 0 0 0 0 0 0 0 ]=2] 0 ]
dpt | O 0 0 0 0 0 0 0 2 | 1/35
Pga- 0 0 0 0 0 0 0 0 > 0
dgat | O 0 0 0 0 0 0 0 2 0
Qg 0 0 0 0 0 0 0 0 > 0
dgct | O 0 0 0 0 0 0 0 2 0
Pcp- 0 0 0 0 0 0 0 0 > | 2/35
dpt | O 0 0 0 0 0 0 0 2 0
Poc- 0 0 0 0 0 0 0 0 > | 2/35
et | O 0 0 0 0 0 0 0 2 0
Qo 0 0 0 0 0 0 0 0 > 0
dpet | O 0 0 0 0 0 0 0 = 0
Pep- 0 0 0 0 0 0 0 0 > 0
et | O 0 0 0 0 0 0 0 2 | 1/35
[opes 0 0 0 0 0 0 0 0 > 0
dget 0 0 0 0 0 0 0 0 = 0
o 0 0 0 0 0 0 0 0 > 0
Pt | O 0 0 0 0 0 0 0 2 0
P 0 0 0 0 0 0 0 0 > | 2/35
byt | O 0 0 0 0 0 0 0 = 0
P 0 0 0 0 0 0 0 0 > | 2/35
Ot | O 0 0 0 0 0 0 0 2 0
Pon- 0 0 0 0 0 0 0 0 > 0
ooyt | O 0 0 0 0 0 0 0 = 0
Ly 0 0 0 0 0 0 0 0 > 0
Max | 7/2 74/35 87/35 O 1 23/3516/35 3/2 | = |-16/35]
Variabili soluzione dedotto il valore X-

X Y Zz T S R

[ 2 43/70 69/70 -3/2 -1/2 -59/70]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.008

Variabili soluzione differenza tra rotazioni

bpp [1/35]
$sa | O

bsc | O
O |-2/35
Ope |-2/35
boe | O
Oep | 1/35
ber 0
bre 0
Oy |-2/35
O |-2/35

bon L O ]

REAZIONI Fattore di collasso = 16/35

H, = -61/70F
V, = 11/7F
W, = 2Fb

He = -1/2F
Ve =3F

W, = 2Fb

H,g = -61/70F
Vg = 11/7F
W, = 2Fb

Hg, = 61/70F
Vg, = -11/7F
WS, = 43/70Fb

Heg = 7/6F

Veq = 23/70F
W, = -59/70Fb
Her = -7/6F
Vgr = -23/70F
W, = 3/2Fb

Hgc = -2/3F
Vg = 87/70F
Wi = 69/70Fb
Heg = 2/3F
Vg = -87/70F
W, = 3/2Fb

Hay = 7/6F
Ve, = -3I2F
Wy, = -3/2Fb
Hye = -7/6F
Ve = 3/2F
W, = -3/2Fb

SPOSTAMENTI NODALI

Upag =0
\ 0

AnB =

O s = ~1/358/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Ug = 3/350
Vg =0
bg = -1/3508/b

Hep = -2/3F
Vg = -3I2F
Wp = -3/2Fb
Hpe = 2/3F
Ve = 3/2F
Wy = -3/2Fb
H, = 7/6F
V. = -3/2F
W,p = 3/2Fb
Hpy = -7/6F
Vp, = 3/2F
W,,, = 2Fb
Ueep = 3/353
Ve = -2/350

cgs = -1/358/b

Hpe = 1/2F
Vpe =-3F
W = -1/2Fb
Hep = -1/2F
Vg, = 3F
W, = 2Fb
up = 3/35%
Vp=0

¢ = 1/358/b

Hge = 53/210F

Vg = 23/70F
W, = -8/5Fb
Heg = -53/210F
Vg = -23/70F

Wi, = 59/70Fb

Uggp = 0
Vegp =0
o, = -1/358/b
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AL4.008

PROCEDIMENTO E RISULTATI Nome: AL4.008
U, = 6/355 Uger = 6/355 Uy = 6/355

Ve=0 Vgor = -2/350 Vi = 0

0, = -1/358/b Ooue=-1/3550 4, = 1/358/b

SPOSTAMENTI RIGIDI DELLE ASTE

Upsg = 0 Ugac = 3/353 Ugep = 3/355 Uppe = 3/355 Ugge = 3/355

Vasg =0 Vggc = 0 Veep = -2/350 Vppe =0 Vgge = 0

®png = -1/358/b $gpc = -1/350/b

Ugeg = 6/350 Ugg = 6/350
Verg = 0 Vgop = -2/350
$rrg = -1/356/b doon = 1/350/b

$ecp = 1/350/b dppe = -1/353/b
Upyp = 6/356

Vipp = 0

o = -1/350/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

e = -1/358/b
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PROCEDIMENTO E RISULTATI Nome: AL4.009 PROCEDIMENTO E RISULTATI Nome: AL4.009

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wp. T=Wy S=Wpz R=W,4
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0|21
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |=< |1
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-1
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,(#/ 0 2 0 O O O O (=1
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Woe- | O O 1 -2 0 0 -8)|=2|-32
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -8|< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-| 0O O 0 O 1 0 0]=2]-1
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wet| O 0O 0 O 1 0 0 |=|1
Giunti a questo punto, si individua la soluzione. Wgp- -1 2 0 0 -1 0 182 -1
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 18|< |1
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O 0|2 -1
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0O O O0|=|1
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. Wee-1 0O O 0 O O 1 0]=2]-1
W+ O 0O O 0O 0 1 0 (< |1
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 -1 -4 |2 |32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 -1 -4 |< |32
D, |H;; H, Hiz| =2 | Hy, Wep- 10 1 2 -2 1 -1 4 |2)-1
D, |H, H, Hy| = | Hy, Wp+/ 0 1 2 -2 1 -1 4 |< |1
D, |Hg Hgy Hyl = | Hg, Wy O 0O -1 2 -1 0 8 |=2|-1
D, |Hy Hyy Hyl 2 | Hy, Wyt| O 0 -1 2 -1 0 8 |<|1
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.009

PROCEDIMENTO E RISULTATI Nome:

AL4.009

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.009 PROCEDIMENTO E RISULTATI Nome: AL4.009

Tableau a variabili negative su X- e limitate Scambio pivotale 14-7

[ X Y Z T S R abF X-] [Fb] [ X Y z T S R ¢p+ X- ] [ Fb ]
¢ |1 0O O 0 O O 0 -1]=7]-1] ¢ [ 1 0 O 0o 0 0 0 -1 ]=[ -1 ]
dpt|-1 O O O O 0O 0 1 |=]-1 bt | -1 O 0 0 0 0 0 1 (2] -1
dg- | 0O 1 0 O O O 0 -1|=]1 dga- | O 1 0 0 0 0 0 -1 |=2] -1
gt | 0O -1 O 0O O O O 1 |=z2]-1 st | O -1 O 0 0 0 0 1 (2] 1
¢ge- | O O 1 0 O O O -1]|= |32 bge- | O 0 1 0 0 0 0 -1 |=]-32
fget| O O -1 0 O O O 1 |= |32 dgct | O o -1 o0 0 0 0 1 |2 -3
6| 0O O O 1 0 0 0 -1]|=|32 dep- | O 0 0 1 0 0 0 -1 [=]-32
¢t 0 O O -1 0 O 0 1 |= (3P bt | O 0 0o -1 o0 0 0 1 [=2] -32
¢p- | O O 1 -2 0 0 -8 1 |= |32 bpc- | 4/9 49 1 -2 -49 0 49 7/3|=|-19/18
¢pct| O O -1 2 0 0 8 -1|= |32 bpct | 49 49 -1 2 49 0 -49 -7/3|= |-3518
¢pe- | O O O O 1 0 0 -1|=]-1 dpe- | O 0 0 0 1 0 0 -1 (=] -1
¢bet| O O O O -1 0O 0 1 |=z2]-1 bpet | O 0 0 o -1 o0 0 1 (2] 1
¢epp- |1 -1 O 0O -1 0 18 3 |=|-1 beo- | O 0 0 0 0 0O -1 o0 |=| -2
depr| 1 1 0O O 1 0 -18 -3|=|-1 abF [1/18 1/18 0 0O 118 0 -1/18 -1/6 | = | -1/18
¢g= | O 1 -1 0 0O 0 0 2 |=]-1 g | O -1 -1 O 0 0 0 2 | 2| -1
bget | 0O 1 1 0 O O 0 -2|=z2]-1 bget | O 1 1 0 0 0 0 -2 (=] 1
¢ | O O O O O 1 0 -1|=]-1 b~ | O 0 0 0 0 1 0 -1 |=2| -1
¢t | O O O O O -1 0 1 |=]-1 bt | O 0 0 0 o -1 o0 1 (2] -1
o= | O 12 1 -1 12 -1 -4 0 |= |32 boy- | -2/9 518 1 -1 518 -1 2/9 2/3 | = |-23/18
gt | O -1/2 -1 1 12 1 4 0|z [-32 bout | 2/9 518 -1 1 518 1 -2/9 -2/3| = |-31/18
b | O 1 2 2 1 1 4 1|=z2]|-1 bupm | 209 119 2 -2 119 -1 -2/9 53| = |-11/9
dotr| 0 1 2 2 -1 1 -4 1|=]|-1 Gupt | -2/9 -11/9 -2 2 -11/9 1 2/9 5/3 | = | -7/9
¢p- | O O -1 2 -1 0 8 0 |=]-1 bo- | 49 49 -1 2 5/9 0 -49 -43|=|-13/9
¢p*| O O 1 2 1 0 -8 0 |=]-1 bput | -4/9 49 1 -2 59 0 4/9 43| = | -59
Ly 0O 0 0 O 0 O 0 -1]|=]32 Ly 0 0 0 0 0 0 0 -1 |=]-32
Max |0 O O O O O 1 O |=1]0] Max |1/18 1/18 0 0 118 0 -1/18 -1/6] = | -1/18 |
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PROCEDIMENTO E RISULTATI Nome: AL4.009 PROCEDIMENTO E RISULTATI Nome: AL4.009

Scambio pivotale 2-1 Scambio pivotale 24-2

bt Y Z T S R ¢+t X | [ Fb | (gt Gt Z T S R Ot X- | [Fb]
Opg- | -1 0 0 0 0 0 0 0 | =2 -2 G- | -1 0 0 0 0 0 0 0 |z | -2
X -1 0 0 0 0 0 0 1|z -1 X -1 0 0 0 0 0 0 1 (=] -1
Pga- 0 1 0 0 0 0 0 12 -1 Pga- 1 -9/4 94 -9/2 514 0 1 1 |=]-54
fgat | O -1 0 0 0 0 0 1|2 -1 bgat | -1 94 -9/4 9/2 -5/4 0 1 -1 | =2 | -34
Qg 0 0 1 0 0 0 0 12| =32 - 0 0 1 0 0 0 0 1| =2 | -32
Pgct | O 0 -1 0 0 0 0 1 |= | -32 Pt | O 0 -1 0 0 0 0 1 |=2]-32
dp- | O 0 0 1 0 0 0 12| =32 b | O 0 0 1 0 0 0 1| =2 | =32
bt | O 0 0 -1 0 0 0 1 |= | -32 bt | O 0 0 -1 0 0 0 1 |=|-32
Opc- | 49 -49 1 -2 49 0 4/9 17/9| = |-11/18 dpc- | O 1 0 0 -1 0 0 1 |=|-12
Ppoct | 419 49 -1 2 49 0 -4/9 -17/9| = |-43/18 Ppct | O -1 0 0 1 0 0 -1 | =2 |-52
Qo 0 0 0 0 1 0 0 12 -1 oe- 0 0 0 0 1 0 0 12| -1
Poet | O 0 0 0 -1 0 0 1|z -1 et | O 0 0 0 -1 0 0 1 (=] -1
Pep- 0 0 0 0 0 0 -1 0 | =2 -2 o 0 0 0 0 0 0 -1 0 |z | -2
obF |-1/18 1/18 0 0O 118 0 -1/18 -1/9| = | -1/9 abF o -1/8 18 -1/4 18 0 0 0 | = |-1/8
[opes 0 11 0 0 0 0 2 |z -1 b | -1 9/4 -13/4 92 -5/4 0 -1 0 |z |-34
et | O 1 1 0 0 0 0 2 |2 -1 et | 1 -9/4 13/4 -9/2 5[4 0 1 0 | = |-54
g~ 0 0 0 0 0 1 0 12 -1 g~ 0 0 0 0 0 1 0 12| -1
Pt | O 0 0 0 0 -1 0 1|z -1 Pt | O 0 0 0 0 -1 0 1 (=] -1
Goy- | 2/9 5/18 1 -1 5118 -1 2/9 4/9 | = |-19/18 oy | 1/2 -5/8 13/8 -9/4 58 -1 1/2 1 |=|-9/8
Pyt | -2/19 -5/18 -1 1 -518 1 -2/9 -4/9 | = |-35/18 ot | -1/2 5/8 -13/8 9/4 -5/8 1 -1/2 -1 | = |-15/8
buo- | 209 11/9 2 -2 119 -1 -2/9 -13/9| = | -13/9 buo- | 1 114 19/4 -152 114 -1 1 1 | = |-7/4
oot | 2/9 -11/9 -2 2 -11/9 1 2/9 13/9| = | -5/9 oot | -1 11/4 -19/4 15/2 -11/4 1 1 -1 |z | -1/4
Go- | 419 49 -1 2 -59 0 -49 -89 |=|-17/9 doy- | O -1 0 0 0 0 0 0o |z | -2
Pout | 49 49 1 -2 59 0 49 89 |=]|-1/9 Y 1 -9/4 94 -9/2 54 0 1 2 |z |-1/4
Ly 0 0 0 0 0 0 0 1) =2 | -3/2 Ly 0 0 0 0 0 0 0 1| =2 | -3/2
Max |-1/18 1/18 O 0O 118 0 -1/18 -1/9] = [ -1/9 | Max | O -1/8 1/8 -1/4 1/8 O 0 0 | =[-18]
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PROCEDIMENTO E RISULTATI Nome: AL4.009
Scambio pivotale 22-3

[¢AB+ ¢DH+ ¢HD+ T S R ¢ED+ X- j [ Fb ]
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
pa- | 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 10/19 | = |-26/19
gt |-10/19 18/19 9/19 18/19 1/19 -9/19 -10/19 -10/19| = |-12/19
g | -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -23/19| = |-59/38
Ot | 4/19 -11/19 4/19 -30/19 11/19 -4/19 4/19 23/19 | = |-55/38
Ocp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- 0 1 0 0 -1 0 0 1 > | -1/2
ot 0 -1 0 0 1 0 0 -1 > | -5/2
Ope- 0 0 0 0 1 0 0 -1 > -1
Dot 0 0 0 0 -1 0 0 1 > -1
Oep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38
Qg | -6/19  7/19 13/19 -12/19 12/19 -13/19 -6/19 13/19| = |-11/19
gt | 6/19  -7/19 -13/19 12/19 -12/19 13/19 6/19 -13/19| = |-27/19
o 0 0 0 0 0 1 0 -1 > -1
Dept 0 0 0 0 0 -1 0 1 > -1
Og- | 3/19 6/19 -13/38 6/19 -6/19 -25/38 3/19 25/38 | = |-23/19
ooyt | -3/19 -6/19 13/38 -6/19 6/19 25/38 -3/19 -25/38| = |-34/19
Pro- 0 0 -1 0 0 0 0 0 > -2
z -4/19 11/19 -4/19 30/19 -11/19 4/19 -4/19 -4/19 | = | -1/19
Oon- 0 -1 0 0 0 0 0 0 > -2
Y 10/19 -18/19 -9/19 -18/19 -1/19 9/19 10/19 29/19| = | -7/19
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/38 -1/19 -1/38 -1/19 1/19 1/38 -1/38 -1/38 | = | -5/38 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.009
Scambio pivotale 22-5

[¢AB+ Gout  Oupt T z R dept X- j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2
X -1 0 0 0 0 0 0 1 > -1
Ppa- | 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 6/11 | = |-15/11
gt | -6/11 1 5/11 12/11 -1/11 -5/11 -6/11 -6/11| = | -7/11
Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pt 0 0 0 0 -1 0 0 1 > | -3/2
dco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
Ope- | 4/11 0 4/11 -30/11 19/11 -4/11 4/11 15/11 | = | -9/22
ot | -4/11 0 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-57/22
Ope- | -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -15/11| = |-12/11
et | 411 -1 4/11 -30/11 19/11 -4/11 4/11 15/11| = |-10/11
Pep- 0 0 0 0 0 0 -1 0 > -2
abF | -1/22 0 -1/22  1/11  -1/11  1/22  -1/22 -1/22 | = | -3/22
g~ | -6/11 1 5/11 12/11 -12/11 -5/11 -6/11 5/11 | = | -7/11
gt | 6/11 -1 -5/11 -12/11 12/11 5/11 6/11 -5/11 | = |-15/11
[ 0 0 0 0 0 1 0 -1 > -1
gt 0 0 0 0 0 -1 0 1 > -1
o | 3/11 0 -5/22 -6/11 6/11 -17/22 3/11 17/22 | = |-13/11
dout | -3/11 0 5/22 6/11 -6/11 17/22 -3/11 -17/22| = |-20/11
o~ 0 0 -1 0 0 0 0 0 > -2
S -4/11 1 -4/11 30/11 -19/11 4/11 -4/11 -4/11 | =2 | -1/11
Pon- 0 -1 0 0 0 0 0 0 > -2
Y 6/11 -1 -5/11 -12/11 1/11 5/11 6/11 17/11| =z | -4/11
Ly 0 0 0 0 0 0 0 -1 > | -3/2
Max | -1/22 0 -1/22 111 -1/11 1/22  -1/22 -1/22 | = | -3/22 |
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PROCEDIMENTO E RISULTATI Nome: AL4.009 PROCEDIMENTO E RISULTATI Nome: AL4.009

Scambio pivotale 9-4 Scambio pivotale 18-6

[ baet  Gout  brpt  Goc z R beot X- j [ Fb j [ Oat  Gout  bpot  Goc z begt  Oeot X- j [ Fb j
O pg- -1 0 0 0 0 0 0 0 2 -2 O pg- -1 0 0 0 0 0 0 0 2 -2
X -1 0 0 0 0 0 0 1 2 -1 X -1 0 0 0 0 0 0 1 2 -1
Pga- 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 0 > | -6/5 Pa- 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 35 | =2 | -9/5
gt | -2/5 1 3/5 -2/5 3/5 -3/5  -2/5 0 > | -4/5 gt | -2/5 1 3/5 -2/5 3/5 3/5 25 -3/5 | =2 | -1/5
Qg 0 0 0 0 1 0 0 -1 > | -3/2 Ppc- 0 0 0 0 1 0 0 -1 > | -3/2
Pgct 0 0 0 0 -1 0 0 1 > | -3/2 Pgct 0 0 0 0 -1 0 0 1 > | -3/2
oo~ | 2/15 0 2/15 -11/30 19/30 -2/15 2/15 -1/2 | = |-33/20 dcp- | 2/15 0 2/15 -11/30 19/30 2/15 2/15 -19/30| = |-91/60
Pt | -2/15 0 -2/15 11/30 -19/30 2/15 -2/15 1/2 | = |-27/20 Pt | -2/15 0 -2/15 11/30 -19/30 -2/15 -2/15 19/30 | = |-89/60
T 2/15 0 2/15 -11/30 19/30 -2/15 2/15 1/2 | =z | -3/20 T 2/15 0 2/15 -11/30 19/30 2/15 2/15 11/30| = | -1/60
ot 0 0 0 -1 0 0 0 0 2 -3 ot 0 0 0 -1 0 0 0 0 2 -3
Poe- 0 1 0 -1 0 0 0 0 > | -3/2 Poe- 0 1 0 -1 0 0 0 0 > | -3/2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 Poet 0 -1 0 1 0 0 0 0 > | -1/2
b | O 0 0 0 0 0 -1 0 |2| 2 bgp- | O 0 0 0 0 0 -1 0 |=2| 2
abF | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 > | -3/20 abF | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60
o -2/5 1 3/5 =25 -2/5 -3/5 -2/5 1 > | -4/5 g~ | -2/5 1 3/5 -2/5  -2/5 3/5 -2/5 2[5 | =2 | -1/5
et | 2/5 -1 -3/5 2/5 2/5 3/5 2/5 -1 > | -6/5 et | 2/5 -1 -3/5 2/5 2/5 -3/5 2/5 -2/5 | =2 | -9/5
bg- | O 0 0 0 0 1 0 A S | b~ | O 0 0 0 0 -1 0 0 |2| 2
o 0 0 0 0 0 -1 0 1 2 -1 R 0 0 0 0 0 -1 0 1 2 -1
donr 1/5 0 -3/10  1/5 15 -7110 1/5 12 | =z |-11/10 o 1/5 0 -3/10  1/5 15 7/10 1/5 -1/5 | =2 | -2/5
dout | -1/5 0 310 -1/5 -1/5 7/10 -15 -1/2 | = |-19/10 dout | -1/5 0 310 -1/5 -1/5 -7/10 -1/5 15 | =2 | -13/5
bp- | O 0 -1 0 0 0 0 0 |2| 2 b~ | O 0 -1 0 0 0 0 0 |2| 2
S 0 1 0 -1 0 0 0 1 > | -1/2 S 0 1 0 -1 0 0 0 1 > | -1/2
Pon- 0 -1 0 0 0 0 0 0 2 -2 Pon- 0 -1 0 0 0 0 0 0 2 -2
Y 2/5 -1 -3/5 2/5 -3/5 3/5 2/5 1 > | -1/5 Y 2/5 -1 -3/5 2/5 -3/5  -3/5 2/5 8/5 | =2 | -4/5
Ly 0 0 0 0 0 0 0 1| 2| =32 Ly 0 0 0 0 0 0 0 1| 2| -32
Max | -1/30 0 -1/30 -1/30 -1/30 1/30 -1/30 0 | = [-3/20 ] Max | -1/30 0 -1/30 -1/30 -1/30 -1/30 -1/30 1/30 | = |-11/60]
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PROCEDIMENTO E RISULTATI Nome: AL4.009 PROCEDIMENTO E RISULTATI Nome: AL4.009

Scambio pivotale 4-8 Scambio pivotale 12-2

[ ¢AB+ ¢DH+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j [ ¢AB+ ¢DE+ ¢HD+ ¢DC_ Z ¢FB+ ¢ED+ ¢BA+ j [ Fb j
[ -1 0 0 0 0 0 0 0 > -2 [ -1 0 0 0 0 0 0 0 > -2
X -5/3 5/3 1 -2/3 1 1 -2/3  -5/3 | = | -4/3 X -5/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pga- 0 0 0 0 0 0 0 -1 > -2 Pga- 0 0 0 0 0 0 0 -1 > -2
X- -2/3 5/3 1 -2/3 1 1 -2/3 -5/3 | = | -1/3 X- -2/3  -5/3 1 1 1 1 -2/13  -5/3 | = |-7/6
Qg 2/3 -5/3 -1 2/3 0 -1 2/3 513 | = | -7/6 - 2/3 5/3 -1 -1 0 -1 2/3 5/3 | = | -1/3
gt | -2/3 5/3 1 -2/3 0 1 -2/3  -5/3 | = | -11/6 et | -2/3  -5/3 1 1 0 1 -2/13  -5/3 | = |-8/3
¢ | 5/9 -19/18 -1/2 1/18 0 -1/2 5/9 19/18 | = |-47/36 ¢ | 5/9 19/18 -1/2 -1 0 -1/2 5/9 19/18| = | -7/9
dpt | -5/9 19/18 1/2 -1/18 0 1/2 -5/9 -19/18| = |-61/36 dcpt | -5/9 -19/18 1/2 1 0 1/2 -5/9 -19/18| = |-20/9
T -1/9 11/18 1/2 -11/18 1 1/2 -1/9 -11/18| = | -5/36 T -1/9 -11/18 1/2 0 1 1/2 -1/9 -11/18| = | -4/9
ot 0 0 0 -1 0 0 0 0 > -3 ot 0 0 0 -1 0 0 0 0 > -3
Qo 0 1 0 -1 0 0 0 0 > | -3/2 oe- 0 -1 0 0 0 0 0 0 > -2
Poet 0 -1 0 1 0 0 0 0 > | -1/2 ont 0 -1 0 1 0 0 0 0 > | -1/2
Pep- 0 0 0 0 0 0 -1 0 > -2 o 0 0 0 0 0 0 -1 0 > -2
abF | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 abF | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9
- | -2/3 5/3 1 -2/3 0 1 -2/3 -213 | = | -1/3 g~ | -2/3  -5/3 1 1 0 1 -2/3 -213 | = | -7/6
et | 213 -5/3 -1 2/3 0 -1 2/3 2/3 | = | -5/3 beet | 213 5/3 -1 -1 0 -1 2/3 2/3 | = | -5/6
g~ 0 0 0 0 0 -1 0 0 > -2 g~ 0 0 0 0 0 -1 0 0 > -2
R -2/3 5/3 1 -2/3 1 0 -2/13  -5/3 | = | -4/3 R -2/3  -5/3 1 1 1 0 -2/13  -5/3 | = |-13/6
oy | 13 -3 -1/2 1/3 0 1/2 1/3 13 | = | -1/3 o | 13 1/3 -1/2 0 0 1/2 1/3 1/3 | = | -1/6
ot | -1/3 1/3 1/2 -1/3 0 -1/2 -1/3  -1/3 | = | -8/3 bt | -1/3 -1/3 1/2 0 0 -1/2 -1/3  -1/3 | = |-17/6
Oro- 0 0 -1 0 0 0 0 0 > -2 o~ 0 0 -1 0 0 0 0 0 > -2
S -2/3 8/3 1 -5/3 1 1 -2/13  -5/3 | = | -5/6 S -2/3 -8/3 1 1 1 1 -2/13  -5/3 | = |-13/6
Pon- 0 -1 0 0 0 0 0 0 > -2 o~ 0 1 0 -1 0 0 0 0 > | -3/2
Y -2/3 5/3 1 -2/3 1 1 -2/3  -8/3 | = | -4/3 Y -2/3  -5/3 1 1 1 1 -2/13  -8/3 | = |-13/6
Ly 2/3 -5/3 -1 2/3 -1 -1 2/3 513 | = | -7/6 Ly 2/3 5/3 -1 -1 -1 -1 2/3 513 | = | -1/3
Max | -1/18 1/18 0 -1/18 0 0 -1/18 -1/18 | = | -7/36 | Max | -1/18 -1/18 0 0 0 0 -1/18 -1/18 | = | -2/9 |
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PROCEDIMENTO E RISULTATI Nome:

AL4.009

Tableau finale

¢AB'
X
¢BA'
X-
¢Bc'
bact

¢cD'
beo*
T

boct
¢DE'
¢DH+
¢ED'
abF
¢BF'
¢BF+
¢FB'
R
¢GH'
bont
¢HD'
S

¢DH'
Y

LX
Max

[ ¢AB+
-1
-5/3
0
-2/3
23
-2/3
5/9
-5/9
-1/9
0
0
0
0
-118
-2/3
213
0
-2/3
1/3
-1/3
0
-2/3
0
-2/3
2/3
| -1/18

doet
0

-5/3
0
-5/3
5/3
-5/3
19/18
-19/18
-11/18
0
-1
-1
0
-1/18
-5/3
5/3
0
-5/3
1/3
-1/3
0
-8/3
1
-5/3
5/3
-1/18

Ot
0

[N

¢Dc'

P OFRP OO0OO0ORFRPR O0OO0OO0O0000O0ORFRPOO0OO0OOFr, OFr OoON

SHP

¢BA+ ]
0 =

-5/3
-1
-5/3
5/3
-5/3
19/18
-19/18
-11/18

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11
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[ Fb ]
B
-13/6
-2
716
-1/3
-8/3
719
-20/9
-4/9
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PROCEDIMENTO E RISULTATI Nome: AL4.009
Vettori soluzione della programmazione lineare

[ X Y Z T S R abF X-] [Fb]
¢ /0 O O O O 0O 0 O0]=27]0]
Ot | O 0 0 0 0 0 0 0 | = |1/18
ga- | O 0 0 0 0 0 0 0o(=2]|0
dgat | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0|=2]0
dgct | O 0 0 0 0 0 0 o|(=2]|0
b | O 0 0 0 0 0 0 o[=2]|0
dpt | O 0 0 0 0 0 0 0o[=2]|0
dpc- | O 0 0 0 0 0 0 0|=]0
dpct | O 0 0 0 0 0 0 o[=2]|0
Gpe- | O 0 0 0 0 0 0 0o[=2]|0
dpet | O 0 0 0 0 0 0 0 | = |1/18
G- | O 0 0 0 0 0 0 0 |=2]0
et | O 0 0 0 0 0 0 0 |2 |1/18
b | O 0 0 0 0 0 0 0o[=2]|0
dget | O 0 0 0 0 0 0 0O|(=2]|0
G- | O 0 0 0 0 0 0 0|=]0
Pt | O 0 0 0 0 0 0 0o|(=2]|0
Pou- | O 0 0 0 0 0 0 o210
byt | O 0 0 0 0 0 0 0o[=2]|0
b | O 0 0 0 0 0 0 0 |=2]0
oot | O 0 0 0 0 0 0 0of(=2]|0
doy- | O 0 0 0 0 0 0 0o[=2]|0
ooyt | O 0 0 0 0 0 0 0o[=2]|0
Ly 0 0 0 0 0 0 0 0f[=2]|0
Max |13/6 13/6 O 4/9 13/6 13/6 2/9 7/6 | = |-2/9]
Variabili soluzione dedotto il valore X-

X Y Z T S R

[ 1 1 -7/6 -13/18 1 1 ]
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PROCEDIMENTO E RISULTATI Nome: AL4.009
Variabili soluzione differenza tra rotazioni

Gpg [1/18]

$p | 1/18

bpc | O

bco | O

boc| O

e | 1/18

¢ | 1/18

bge | O

b | O

bgu| O

b | O

by L O]

REAZIONI Fattore di collasso = 2/9

H, =-2/3F

V, =-1/18F

W, =Fb

Hg = -2/3F

Vg = 41/18F

W, =Fb

H,p = -2/3F Hgc = 1/6F Hep = 1/6F Hpe = 2/3F Hge = -7/18F
Vg = -1/18F Ve = -2/9F Vp = -10/9F Vpe = -41/18F Vg = 1/6F
W, = Fb Wy = -7/6Fb W, =-13/18Fb W, =Fb Wy, = 1/6Fb
Hg, = 2/3F Hcg = -1/6F Hpc = -1/6F Hep = -2/3F Hpg = 7/18F
Vga = 1/18F Vg = 2/9F Vpc = 10/9F Vip = 41/18F Vg = -1/6F
W, = Fb W, = 13/18Fb W, = -3/2Fb W, = Fb W, =Fb
Hes = 1/2F Hgy = 1/2F H,p = 1/2F

Vi = L/6F Vgy = -7/6F V,p = -7/6F

W, = -Fb Wy, = -4/3Fb W,, =Fb

Hge = -1/2F H,q = -1/2F Hpy = -1/2F

Ve = -1/6F Ve = 7/6F Vpy = 7/6F

Wg, = 4/3Fb W,c =-Fb W, = L/I2Fb

SPOSTAMENTI NODALI

Uppg =0 ug = 1/60 uc = 1/6% u, = 1/66 Ugep =0
Vans =0 Vg =0 ve=0 Vp=0 Vegp = 0
ang = -1/180/b ¢ =-1/188/b $.=0 ¢p = ¢ =-1/188/b
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome:

AL4.009

u. = 1/6% ug = 1/6%
vVe=0 vg=0
=0 ;=0

SPOSTAMENTI RIGIDI DELLE ASTE

Upas =0 Uggc = 1/60
Vane =0 Vegc = 0
Gang = -1/180/b Peac = 0
Upeg = 1/60 Uggy = 1/60
Verg =0 Veen = 0
brec =0 Poen =0

u, = 1/66
v,=0
¢,=0

Ucep = 1/60
Veep =0
beep =0

Uppe = 1/60
Vppe =0
Pone = -1/183/b

Uy = 1/60
Vipp = 0
Opnp =0

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Uggr = 1/60

Vgge = 0
bgee =0
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T1°90°80 TT'SO'TT'SISA ‘OUB(IN 1P 021UJBYI|0d ‘ISSOY IUB|aABRZ O}|opY © TT°90°80 TT'SO'TT'SISA ‘OUB(IN Ip 021UJB)I|0d ‘ISSOY IUB|SABRZ OJ|0pY ©

q4 El
Clo Tl L 0 wI- 0 0 vI- 0 a’A
T €1- 0 0 €1 €z €1 _ | a°°H
~ ® = = 0 0 0 2gT-2t 0 O a>A
| g = 0 0 0 0 0 €T €T a’H
, — = [a4 94 dS dL gz gA ax]
| — —
! E = BWIISIS [9p dU0IZN|0S
| i =
|
, = = 0 00 0 0 T- T 0 0 0 €]
, £ = & T 0 0 T 0 T-| _| 0 ¢ o 9 |*
5 - . 00 0 T T 0 0 zZ 0 0 o0 %
REL L SCLE =—lL T vI- 0 T 0 0 0 T- 0 o0 v £ %%
i ek E [a4 @y as aL az aA ax] [aA @°H d'A a"H]
- E ouguinba Ip oueN
—— B
—— H
M= aF gA- OX- = a"HE
= mm Vg 91Se g e 0ulolul auoizeioy
W — E OdE- Ay+ aZ+ AX- = 4°°HE- 4"HY
, — m Vg g4 81se 4 e 0uJolul suoIzeloY
[ a —— = od
IS © —— E 1+ QZ-= NC-
2e | 3 —— ¢/t NNyNNRNRRNRRpRRp AR AR g0 a1se .Om%c\_o“__ wcoﬁ_uNmuom
2/eele 0./69 0L/ec A4bT- GS+ QX- = n.u<>v“ Q<Im
vd 94 49 OH 90 HQ D@ ise @ © OUIOJUI SUOIZEI0Y
3 —[+]— ordg1nd3 1d INOIZvNO3
N \
= 3 v <
= \ £
= Hiv
=
= e
o I =
=
=
=
= <
= ) ® g A
I T T T T T T — a g &\u& < o} Y omekﬁ
= e e | U @v [\ < N PER
= , R Y P
= |
=] | o
= |
=, Ny
=L @
=© 3
= [
= | <&
= | [
— H 9
= i ° il
= R 4 H Ny
I A H ﬂ%

oToOv1v :BWON IANYZLINI INOIZV 3 V1VINHO43d 0TOVv1IV 'BWON Oldg11INoO3



PROCEDIMENTO E RISULTATI Nome: AL4.010 PROCEDIMENTO E RISULTATI Nome: AL4.010

SOLUZIONE DEL SIMPLESSO X=W,5 Y=Wj, Z=Wg. T=Wp S=W, R=W,,
PROGRAMMAZIONE LINEARE

Sia H; la matrice del simplesso, con m righe e n colonne. Tableau con variabili non vincolate in segno
Siano P, le variabili primali di riga e D, le variabili duali di colonna, con 1<j<n, 1<i<m. [ X Y Z T S R abF] [Fb]
Siano a riga m i coefficienti della funzione obiettivo primale max 2, H,, P;, 1sj<n. We-11 0 0 0 0 0 0]=2]-2
Siano a colonna n i coefficienti della funzione obiettivo duale min Z; H,, D;, 1<i<m. Wet| 1 0 0 O 0 0 0 |<s |2
Sequenza di operazioni pivotali: Wga- | O 1 0 0 O 0O 0 |=]-2
1 Sia g (1=g<n) la colonna pivot con massimo valore H,, in riga m. Weg,#/ 0 2 0 0O O O O |=s 2
2 Siap (1sp<m) lariga pivot di colonna g, a coefficiente negativo H,;, che minimizza il rapporto H; /H;,. Weg- | O 0O 1 0 0 0 0 |=|-32
3 Si ottiene il coefficiente pivotale H,. W+ O 0 1 0 O O 0 |= |32
4 Si scambia la variabile primale P, con la duale D,,. Wep-1 0 0 0 1 0 0 02 |-32
5 Siridefinisce il coefficiente pivotale H,,=1/H,,. Wpt| O O 0 1 0 O 0 |= |32
6 Si ridefiniscono i coefficienti della colonna pivot q: H,, = H,,, H,, escluso il pivot H,. Wpe- | O O 1 -2 0 0 -12| = |-3/2
7 Siridefiniscono tutti i coefficienti della matrice, esclusa la riga p e la colonna q: H; = H; - H, H. Weet| O 0 1 -2 0 0 -12)< |32
8 Si ridefiniscono i coefficienti della riga pivot p: H; = - H,, H,;, escluso il pivot H.. Wee-1 0O O 0 O 1 0 O0]|=2]-2
Si ripete il ciclo 1-8 sino a quando la funzione obiettivo di riga m ha solo coefficienti non-positivi. Wetr| O 0O 0 O 1 0 0 |=s|2
Giunti a questo punto, si individua la soluzione. Wgp- -2 2 0 0 -1 0 9 |=2-2
Si hanno gli elementi non nulli del vettore soluzione primale, con segno cambiato, sulla colonna n dei Wept -1 -1 0 0 -1 0 9 |< |2
termini noti, in corrispondenza delle variabili P; presenti sulla colonna di sinistra. Wge- 1O -1 -1 0 0 O O0]|=2)-2
Si hanno gli elementi non nulli del vettore soluzione duale, con segno cambiato, sulla riga m Wg+t| O -1 -1 0 0 O 0 |=|2
della funzione obiettivo, in corrispondenza delle variabili D; presenti sulla colonna superiore. We-1 O O O O O 12 02 |-382
Wiet| O O 0 0O 0 1 0 |= |32
Programmazione lineare m=6,n=4 Wgp- | 0 /2 1 -1 12 1 -7]2|-32
[P, P, P,] [MIN] Wgt| 0 12 1 -1 12 1 -7 |< |32
D, |H;; H, Hiz| =2 | Hy, We |0 -1 -2 2 -1 -1 6 | 2 |-32
D, |H, H, Hy| = | Hy, Wet| 0O -1 -2 2 -1 -1 6 |=< |32
D, |Hg Hgy Hyl = | Hg, Wy O 0 -1 2 -1 0 122 |-2
D, |Hy Hyy Hyl 2 | Hy, Wyt O 0 -1 2 -1 0 12|< |2
D; |Hs; He, Heg| = | Hgy Max [0 O O O O O 1 =0
MAX [Hg, He, Heal = |H

61 6. 64
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AL4.010

PROCEDIMENTO E RISULTATI Nome:

AL4.010

PROCEDIMENTO E RISULTATI Nome:

Tableau con variabili vincolate in segno

Tableau con variabili non vincolate in segno
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PROCEDIMENTO E RISULTATI Nome: AL4.010
Tableau a variabili negative su X- e limitate

[ X Y Z T S R abF X-] [Fb]
¢ |1 0O O 0 O O 0 -1]=7]-2]
¢pt|-1 O O O O O O 1 |=2]-2
¢ga- | O 1 0O O O O O -1|=2]-2
pgpt | O -1 0O O O O O 1 |=z2]-2
- | O O 1 O O O O -1 |=|-32
Pt/ O O -1 0O O O O 1 |=|-32
- 0O O O 1 O O 0 -1 |= |32
¢pt*| O O O -1 0O O O 1 |= |32
¢p- | O O 1 -2 0 0 -12 1 |= |32
Ppct| O O -1 2 0 0 12 -1 |= |-32
¢p- | O O O O 1 O O -1|=z2]-2
et | O O O O -1 O O 1 |=z2]-2
G- |1 1 0O O -1 0 9 3 |=2]-2
¢t/ 1 1 O O 1 0O -9 -3 |=2]-2
¢g- |1 O -1 -1 0O O O O 2 |=z2]-2
et | O 1 1 O O O O -2|=2]-2
¢s-| O O O O O 1 0 -1 |2 |32
¢t/ O O O O O -1 0 1 |=|-32
G- | O L2 1 -1 12 1 -7 -2 |=z= |32
pgt| O -1/2 -1 1 -1/2 -1 7 2 |z |32
-0 -1 -2 2 -1 -1 6 3 |=|32
bt/ 0 1 2 -2 1 1 -6 -3|= |32
¢p- |1 O O -1 2 -1 0 12 0 |=|-2
¢t/ 0O O 1 -2 1 0 -12 0 |=|-2
Ly o 0 O O O o 0 -1|=2]-2
Max | O O O O O O 1 0 |=1]0]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.010
Scambio pivotale 9-7

[ X Y Z T S R 0p- X- 1 [Fb]
b | 1 0 0 0 0 0 0 1 =2 2]
Dpt -1 0 0 0 0 0 0 1 > | -2
Pa- 0 1 0 0 0 0 0 -1 > | -2
bgat 0 -1 0 0 0 0 0 1 > | -2
- 0 0 1 0 0 0 0 -1 > | -3/2
dgct 0 0 -1 0 0 0 0 1 > | -3/2
bco- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 0 0 112  -1/6 0 0 -1/12 1/12 | = | -1/8
dpct 0 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 -1 > | -2
bpet 0 0 0 0 -1 0 0 1 > | -2
o -1 -1 3/4  -3/2 -1 0 -3/4 15/4 | = |-25/8
dept 1 1 =314 3/2 1 0 3/4 -15/4 | = | -7/8
[ope 0 -1 -1 0 0 0 0 2 > | -2
Gget 0 1 1 0 0 0 0 -2 > | -2
- 0 0 0 0 0 1 0 -1 > | -3/2
Ot 0 0 0 0 0 -1 0 1 > | -3/2
Ponr 0 1/2 5/12 1/6 1/2 1 7112 -31/12| = | -5/8
ot 0 -1/2  -5/12 -1/6 -1/2 -1 -7/12 31/12 | = |-19/8
by | O -1 32 1 -1 1 12 72 | 2| -9/4
et 0 1 3/2 -1 1 1 12 712 | = | -3/4
o~ 0 0 0 0 -1 0 -1 1 > | -7/2
bt 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > | -2
Max | O 0 1/12  -1/6 0 0 -1/12 112 | = | -1/8 |
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.010
Scambio pivotale 14-3

L X Y o 0t T S R ¢ X | [Fb]
[ 1 0 0 0 0 0 0 -1 > -2
Dpt -1 0 0 0 0 0 0 1 > -2
Pga- 0 1 0 0 0 0 0 -1 > -2
bgat 0 -1 0 0 0 0 0 1 > -2
G- | 413 4/3  -4/3 2 4/3 0 1 -6 > | -8/3
gt | -4/3  -4/3 43 -2 -4/3 0 -1 6 > | -1/3
Pcp- 0 0 0 1 0 0 0 -1 > | -3/2
dept 0 0 0 -1 0 0 0 1 > | -3/2
abF 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
dpct 0 0 0 0 0 0 -1 0 > -3
Qo 0 0 0 0 1 0 0 -1 > -2
dpet 0 0 0 0 -1 0 0 1 > -2
Pep- 0 0 -1 0 0 0 0 0 > -4
4 4/3 4/3  -4/3 2 4/3 0 1 -5 > | -7/6
G- | -4/3  -7/3  4/3 -2 -4/3 0 -1 7 > | -5/6
dget | 413 713 -4/3 2 4/3 0 1 -7 > |-19/6
Org- 0 0 0 0 0 1 0 -1 > | -3/2
et 0 0 0 0 0 -1 0 1 > | -3/2
oy | 5/9 19/18 -5/9 1 19/18 1 1 -14/3 | = |-10/9
oyt | -5/9 -19/18 5/9 -1 -19/18 -1 -1 14/3 | = |-17/9
Q- -2 -3 2 -2 -3 -1 -2 11 > | -1/2
et 2 3 -2 2 3 1 2 -11 | = | -5/2
Pon- 0 0 0 0 -1 0 -1 1 > | -7/2
ot 0 0 0 0 1 0 1 -1 > | -1/2
Ly 0 0 0 0 0 0 0 -1 > -2
Max | 1/9 1/9 -1/9 0 1/9 0 0 -1/3 | = | -2/9
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11

PROCEDIMENTO E RISULTATI Nome: AL4.010
Scambio pivotale 6-1

[(Pgct Y bt T S R Gy X | [Fb]
b |34 -1 1 -32 -1 0 -3/4 72| = |-94
dupt | 3/4 1 -1 32 1 0 34 -712 | = |-7/4
Pga- 0 1 0 0 0 0 0 1= | -2
dgat | O -1 0 0 0 0 0 1 > | -2
- -1 0 0 0 0 0 0 0 > | -3
X 314 -1 1 -32 -1 0 -3/4 92| = |-1/4
cp- 0 0 0 1 0 0 0 -1 | = |-3/2
dept | O 0 0 -1 0 0 0 1 > [-3/2
abF |-1/12 0 0 -16 O 0 -112 1/6 | = |-1/4
ot | O 0 0 0 0 0 -1 0 > | -3
oe- 0 0 0 0 1 0 0 1= | -2
dpet | O 0 0 0 -1 0 0 1 > | -2
o 0 0 -1 0 0 0 0 0 > | -4
Z -1 0 0 0 0 0 0 1 > |-3/2
o 1 -1 0 0 0 0 0 1 > |-1/2
dget | -1 1 0 0 0 0 0 1= |-7/2
Org- 0 0 0 0 0 1 0 -1 | = |-3/2
Pt | O 0 0 0 0 -1 0 1 > [-3/2
on- |-5/12 172 0 1/6 1/2 1 7/12 -13/6| = |-5/4
dout | 5/12 -1/2 0 -1/6 -1/2 -1 -7/12 13/6 | = |-7/4
b | 32 -1 0 1 -1 -1 12 2 > |0
Pt |32 1 0 -1 1 1 172 -2 | =2 | -3
Pon- 0 0 0 0 -1 0 -1 1 > |-7/2
byt | O 0 0 0 1 0 1 1| =2 |-12
Ly 0 0 0 0 0 0 0 1= | -2
Max [-1/12 O 0 -16 O 0 -1/12 1/6 | = |-1/4]
@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11 08.06.11



PROCEDIMENTO E RISULTATI Nome: AL4.010 PROCEDIMENTO E RISULTATI Nome: AL4.010

Scambio pivotale 2-8 Scambio pivotale 24-2

[¢BC+ Y beot T S R Ooc-  Dast j [ Fb j [¢BC+ Oout  deot T S R Ooc-  Gast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4 O pg- 0 0 0 0 0 0 0 -1 > -4
X- 3114 2/7 =217 3/7 217 0 314  -2/7 | = | -1/2 X- 0 -1 0 0 1 0 1 0 > | -1/2
Opa- | -3/14 57 217 =317 -217 0 -3/14 217 | =z | -3/2 Gpa- | -3/4  -5/2 1 -3/2 3/2 0 714 1 > | -3/2
gt | 3/14  -5/7  -2/7 3/7 217 0 3/14 -2/7 | = | -5/2 gt | 34 5/2 -1 3/2 -3/2 0 -7/4 -1 > | -5/2
Qg -1 0 0 0 0 0 0 0 > -3 Ppc- -1 0 0 0 0 0 0 0 > -3
X 3114 2/7 =217 3/7 217 0 3/14 -9/7 | = | -5/2 X 0 -1 0 0 1 0 1 -1 > | -5/2
Ocp- | -3/14  -2/7 217 a4/7 =217 0 -3/14  2/7 | = -1 dco- 0 1 0 1 -1 0 -1 0 > -1
bt | 3114 217 =27 -4Al7 217 0 3/14 -2/7 | = -2 dcpt 0 -1 0 -1 1 0 1 0 > -2
abF | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 abF | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 > | -1/3
Opct 0 0 0 0 0 0 -1 0 > -3 Ppct 0 0 0 0 0 0 -1 0 > -3
Ope- | -3/14  -2/7 217 =317 5/7 0 -3/14 217 | = | -3/2 Poe- 0 1 0 0 0 0 -1 0 > | -3/2
Ot | 314 217 =217 3/7 -5/7 0 3/14 -2/7 | = | -5/2 ot 0 -1 0 0 0 0 1 0 > | -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4 Oep- 0 0 -1 0 0 0 0 0 > -4
z -11/14 217 =217 3/7 217 0 3/14 217 | = -2 z -1 -1 0 0 1 0 1 0 > -2
g~ | 17/24  -5/7  -2/7 3/7 217 0 3/14 217 | = -1 o 714 5/2 -1 3/2 -3/2 0 -7/4 -1 > -1
gt |-17/14 57 217 =317 -217 0 -3/14  2/7 | = -3 et | 714 -5/2 1 -3/2 3/2 0 714 1 > -3
O~ | -3/14  -2/7 217 =317 217 1 -3/14  2/7 | = -1 (o 0 1 0 0 -1 1 -1 0 > -1
Ot | 314 217 =217 3/7 217 -1 3/14 217 | = -2 Qrst 0 -1 0 0 1 -1 1 0 > -2
Q- |-37/42 -5/42 13/21 -16/21 -5/42 1 5/42 13/21| = | -1/6 G- |-19/24 5/12 12 -7/12 -5/12 1 -5/24  1/2 | = | -1/6
oyt | 37/42 5/42 -13/21 16/21 5/42 -1 -5/42 -13/21| = |-17/6 bout |19/24 -5/12  -1/2  7/712 5/12 -1 524 -1/2 | = |-17/6
Que- | 27114 -3/7  -4/7  13/7  -3[7 -1 -1/14  -4l7 | = -1 by | 94 3/2 -1 5/2 -3/2 -1 -5/4 -1 > -1
Oyt |-27/14 37 4/7  -13/7  3/7 1 1/14 417 | = -2 Oyt | 94 -3/2 1 -5/2 3/2 1 5/4 1 > -2
ooy | 314 217 =217 3/7 -5/7 0 -11/24 -2I7 | = -4 Pon- 0 -1 0 0 0 0 0 0 > -4
Oyt | -3/14  -2/7 217 =317 517 0 11/14 217 | = 0 Y -3/4 -7/2 1 -3/2 5/2 0 11/4 1 > 0
Ly -3/14  -2/7 217 =317 -2/7 0 -3/14  2/7 | = | -3/2 Ly 0 1 0 0 -1 0 -1 0 > | -3/2
Max | -1/21 1/21 -1/21 -2/21 1/21 0 -1/21 -1/21 | = | -1/3 | Max | -1/12 -1/6 0 -1/6 1/6 0 1/12 0 | = -13]
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PROCEDIMENTO E RISULTATI Nome: AL4.010 PROCEDIMENTO E RISULTATI Nome: AL4.010

Scambio pivotale 19-5 Scambio pivotale 21-6

[ bact  Gout  feot T bon R Ooc-  Gast j [ Fb j [ bact  Gout  deot T b One o bast j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 2 -4 O pg- 0 0 0 0 0 0 0 -1 2 -4
X- -19/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | =2 | -9/10 X- 35/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -51/46
ga- | -18/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 |-21/10 g | 9/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = |-111/46
gt | 18/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = |-19/10 gt | -9/23 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -73/46
Qg -1 0 0 0 0 0 0 0 2 -3 Ppc- -1 0 0 0 0 0 0 0 2 -3
X -19/10 0 6/5 -7/ -12/5 12/5  1/2 15 | = |-29/10 X 35/46 0 -6/23 1 -12/23 -12/23 11/46 -29/23| = |-143/46
oo~ | 19/10 0 -6/5 12/5 12/5 -12/5 -1/2 -6/5 | = | -3/5 b~ |-35/46 O 6/23 0 12/23 12/23 -11/46 6/23 | = | -9/23
dpt |-19/10 O 6/5 -12/5 -12/5 12/5 1/2 6/5 | = | -12/5 ot | 35/46 0 -6/23 0 -12/23 -12/23 11/46 -6/23 | = | -60/23
abF | -2/5 0 5 -2/5 25 2/5 0 15 | = | -2/5 abF | 1/23 0 -123 0 -2/23 -2/23 -1/23 -1/23 | = | -10/23
ot 0 0 0 0 0 0 -1 0 2 -3 Poct 0 0 0 0 0 0 -1 0 2 -3
Poe- 0 1 0 0 0 0 -1 0 > | -3/2 Poe- 0 1 0 0 0 0 -1 0 2 -3/2
Poet 0 -1 0 0 0 0 1 0 > | -5/2 ot 0 -1 0 0 0 0 1 0 2 -5/2
b | O 0 1 0 0 0 0 0 |2| -4 bgp- | O 0 -1 0 0 0 0 0 |2| -4
VA -29/10 0 6/5 -7/5  -12/5 12/5  1/2 6/5 | = | -12/5 z -11/46 0 -6/23 1 -12/23 -12/23 11/46 -6/23 | = | -60/23
ge- | 23/5 1 -14/5 18/5 18/5 -18/5 -1 -14/5 | = | -2/5 g | 14723 1 -14/23 0 18/23 18/23 -14/23 -14/23| = | -2/23
gt | -23/5 -1 14/5 -18/5 -18/5 18/5 1 14/5 | =2 | -18/5 gt |-14/23 -1 14/23 0 -18/23 -18/23 14/23 14/23 | = | -90/23
b~ [19/10 O -6/5 7/5 12/5 -7/5 -12 6/5 | = | -3/5 bre- | 8/23 0 -823 0 3023 7/23 -8/23 -8/23 | = |-11/23
et |-19/10 O 6/5 -7/ -12/5  7/5 1/2 6/5 | = | -12/5 et | -8/23 0 8/23 0 -30/23 -7/23 8/23 8/23 | > | -58/23
S -19/10 1 6/5 -7/ -12/5 125 -1/2 6/5 | =2 | -2/5 S 35/46 1 -6/23 1 -12/23 -12/23 -35/46 -6/23 | = | -14/23
Pout 0 0 0 0 -1 0 0 0 2 -3 dont 0 0 0 0 -1 0 0 0 2 -3
$us- | 51/10 0 -14/5 23/5 18/5 -23/5 -1/2 -14/5| = | -2/5 R 51/46 0 -14/23 1 18/23 -5/23 -5/46 -14/23| = | -2/23
et |-51/10 0 14/5 -23/5 -18/5 23/5 12 14/5 | = | -13/5 Pt 0 0 0 0 0 -1 0 0 2 -3
Pon- 0 -1 0 0 0 0 0 0 2 -4 Pon- 0 -1 0 0 0 0 0 0 2 -4
Y -11/2 -1 4 -5 -6 6 3/2 4 2 -1 Y 53/46 -1 8/23 1 -30/23 -30/23 39/46 8/23 | = | -35/23
Ly 19/10 0 -6/5 7/5 12/5 -12/5 -1/2 -6/5 | = |-11/10 Ly -35/46 0 6/23 -1 12/23 12/23 -11/46 6/23 | = | -41/46
Max | -2/5 0 1/5 =25 -2/5 2/5 0 15 | = | -2/5 | Max | 1/23 0 -1/23 0 -2/23  -2/23 -1/23 -1/23 ] = | -10/23
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PROCEDIMENTO E RISULTATI Nome: AL4.010
Scambio pivotale 7-1

[ ¢CD' ¢DH+ ¢ED+ T ¢GH' ¢HG' ¢Dc' ¢AB+ j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
gt | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Ope- 0 1 0 0 0 0 -1 0 > -3/2
et 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5  -2/5 | = -2/5
bget | 45 -1 2/5 0 -6/5 -6/5 45 2/5 |2 |-18/5
o5~ [-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
¢+ | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
ot 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Oon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1 26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.010
Tableau finale

[ bco-  Pout  Pent T bor- Oue-  OPocm  Past j [ Fb j
O pg- 0 0 0 0 0 0 0 -1 > -4
X- -1 0 0 1 0 0 0 0 > -3/2
Gpa- |-18/35 -1 26/35 0 -18/35 -18/35 17/35 26/35| = |-183/70
$gat | 18/35 1 -26/35 O 18/35 18/35 -17/35 -26/35| = | -97/70
(g~ | 46/35 0 -12/35 0 -24/35 -24/35 11/35 -12/35| = | -87/35
X -1 0 0 1 0 0 0 -1 > =712
gt |-46/35 0 12/35 0 24/35 24/35 -11/35 12/35| = | -18/35
dept -1 0 0 0 0 0 0 0 > -3
abF | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
ot 0 0 0 0 0 0 -1 0 > -3
Poe- 0 1 0 0 0 0 -1 0 > -3/2
dpet 0 -1 0 0 0 0 1 0 > -5/2
Oep- 0 0 -1 0 0 0 0 0 > -4
z 11/35 0 -12/35 1  -24/35 -24/35 11/35 -12/35| = | -87/35
G- | -4/5 1 -2/5 0 6/5 6/5 -4/5 215 | = -2/5
bget | 45 -1 255 0 -6/5 -6/5 45 2/5 |>|-18/5
05~ |-16/35 O -8/35 0 54/35 19/35 -16/35 -8/35 | = | -23/35
st | 16/35 0 8/35 0 -54/35 -19/35 16/35 8/35 | = | -82/35
S -1 1 0 1 0 0 -1 0 > -1
dont 0 0 0 0 -1 0 0 0 > -3
R -51/35 0 -8/35 1 54/35 19/35 -16/35 -8/35 | = | -23/35
et 0 0 0 0 0 -1 0 0 > -3
Pon- 0 -1 0 0 0 0 0 0 > -4
Y -53/35 -1  26/35 1 -18/35 -18/35 17/35 26/35| = | -74/35
Ly 1 0 0 -1 0 0 0 0 > -1/2
Max | -2/35 0 -1/35 0 -2/35 -2/35 -2/35 -1/35 | = | -16/35
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PROCEDIMENTO E RISULTATI Nome: AL4.010
Vettori soluzione della programmazione lineare

[ X Y z T S R abF X-] [ Fb ]
bag- | O 0 0 0 0 0 0 0 ]=2] 0 ]
dpt | O 0 0 0 0 0 0 0 2 | 1/35
Pga- 0 0 0 0 0 0 0 0 > 0
dgat | O 0 0 0 0 0 0 0 2 0
Qg 0 0 0 0 0 0 0 0 > 0
dgct | O 0 0 0 0 0 0 0 2 0
Pcp- 0 0 0 0 0 0 0 0 > | 2/35
dpt | O 0 0 0 0 0 0 0 2 0
Poc- 0 0 0 0 0 0 0 0 > | 2/35
et | O 0 0 0 0 0 0 0 2 0
Qo 0 0 0 0 0 0 0 0 > 0
dpet | O 0 0 0 0 0 0 0 = 0
Pep- 0 0 0 0 0 0 0 0 > 0
et | O 0 0 0 0 0 0 0 2 | 1/35
[opes 0 0 0 0 0 0 0 0 > 0
dget 0 0 0 0 0 0 0 0 = 0
o 0 0 0 0 0 0 0 0 > 0
Pt | O 0 0 0 0 0 0 0 2 0
P 0 0 0 0 0 0 0 0 > | 2/35
byt | O 0 0 0 0 0 0 0 = 0
P 0 0 0 0 0 0 0 0 > | 2/35
Ot | O 0 0 0 0 0 0 0 2 0
Pon- 0 0 0 0 0 0 0 0 > 0
ooyt | O 0 0 0 0 0 0 0 = 0
Ly 0 0 0 0 0 0 0 0 > 0
Max | 7/2 74/35 87/35 O 1 23/3516/35 3/2 | = |-16/35]
Variabili soluzione dedotto il valore X-

X Y Zz T S R

[ 2 43/70 69/70 -3/2 -1/2 -59/70]
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PROCEDIMENTO E RISULTATI Nome:

AL4.010

Variabili soluzione differenza tra rotazioni

bpp [1/35]
$sa | O

bsc | O
O |-2/35
Ope |-2/35
boe | O
Oep | 1/35
ber 0
bre 0
Oy |-2/35
O |-2/35

bon L O ]

REAZIONI Fattore di collasso = 16/35

H, = -61/70F
V, = 11/7F
W, = 2Fb

He = -1/2F
Ve =3F

W, = 2Fb

H,g = -61/70F
Vg = 11/7F
W, = 2Fb

Hg, = 61/70F
Vg, = -11/7F
WS, = 43/70Fb

Heg = 7/6F

Veq = 23/70F
W, = -59/70Fb
Her = -7/6F
Vgr = -23/70F
W, = 3/2Fb

Hgc = -2/3F
Vg = 87/70F
Wi = 69/70Fb
Heg = 2/3F
Vg = -87/70F
W, = 3/2Fb

Hay = 7/6F
Ve, = -3I2F
Wy, = -3/2Fb
Hye = -7/6F
Ve = 3/2F
W, = -3/2Fb

SPOSTAMENTI NODALI

Upag =0
\ 0

AnB =

O s = ~1/358/b

@ Adolfo Zavelani Rossi, Politecnico di Milano, vers.11.05.11

Ug = 3/350
Vg =0
bg = -1/3508/b

Hep = -2/3F
Vg = -3I2F
Wp = -3/2Fb
Hpe = 2/3F
Ve = 3/2F
Wy = -3/2Fb
H, = 7/6F
V. = -3/2F
W,p = 3/2Fb
Hpy = -7/6F
Vp, = 3/2F
W,,, = 2Fb
Ueep = 3/353
Ve = -2/350

cgs = -1/358/b

Hpe = 1/2F
Vpe =-3F
W = -1/2Fb
Hep = -1/2F
Vg, = 3F
W, = 2Fb
up = 3/35%
Vp=0

¢ = 1/358/b

Hge = 53/210F

Vg = 23/70F
W, = -8/5Fb
Heg = -53/210F
Vg = -23/70F

Wi, = 59/70Fb

Uggp = 0
Vegp =0
o, = -1/358/b
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AL4.010

PROCEDIMENTO E RISULTATI Nome: AL4.010
U, = 6/355 Uger = 6/355 Uy = 6/355

Ve=0 Vgor = -2/350 Vi = 0

0, = -1/358/b Ooue=-1/3550 4, = 1/358/b

SPOSTAMENTI RIGIDI DELLE ASTE

Upsg = 0 Ugac = 3/353 Ugep = 3/355 Uppe = 3/355 Ugge = 3/355

Vasg =0 Vggc = 0 Veep = -2/350 Vppe =0 Vgge = 0

®png = -1/358/b $gpc = -1/350/b

Ugeg = 6/350 Ugg = 6/350
Verg = 0 Vgop = -2/350
$rrg = -1/356/b doon = 1/350/b

$ecp = 1/350/b dppe = -1/353/b
Upyp = 6/356

Vipp = 0

o = -1/350/b
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e = -1/358/b
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