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10 — 1° Semestre ER (03/02/2023) Tépicos de uma Resolucdo Incompleta

X3=%X4 =%x5=0 Xy =5
l.a) {2x;+2x,+x3=40 - = {x, =15
Xy +2x, +x3 =35 x3=0
Rendimento: 550
1.b) Dual
Min W = 40y, + 35y,

2y, + y, =20

2y, + 2y, = 30

> yi+ y, =210

Y1,¥2 20

x; # 0 = y; =0, no étimo a 12 restricdo dual esta saturada.

l.cii) H1l:Ab;, =10€[-5;30] = AZ =y, X Ab; =5x%x 10 =50 = 50 — 20 = 30;
H2: Ab, =4€[-15;5]= AZ=1y,XxAb, =10%Xx4 =40 = 40 — 10 = 30.Qualquer das
hipdteses origina um acréscimo igual no rendimento total, pelo que podera optar por uma qualquer.

1.c.ii) P3ndo éproduzidose Ac; € ]—o0; 5]. O aumento minimo no rendimento unitario de P3 seria superior
a5u.m.

1.c.iii) N3o se pode afirmar o que estd na frase, pois tal s6 seria possivel se Ab; € [—5;30] e Ab; = —10
ndo pertence ao |.S. respetivo, sendo necessario resolver de novo o problema.

1.d) Seja y; = 1 se produzir o produto Pj, e y; = 0, c.c. (j = 1,2,3), M suficientemente grande:

maxz = 20x; + 30x, + 10x; — 40y,
2%1 + 2x, +x3 <40
Xy 4+ 2%, +x3 <35

s.a: Y25 Y3
x, <My, i=123
x> 0; y; € {01} j =123

2) CE:Min{-1; -3} = =3 > x; CS: Min{=; § =2 > x,

J

VB z X4 X, X3 X4 Xe  Xg X TI
z 1 -1 0 -3 0 0 0 0 0
X4 0 1 -1 6 1 0 0 0 18
Xs 0 3 5 -3 0 1 0 0 7
@ax [0 2 1. ® 0o 0o 1 0] ¢
X7 0 0 1 0 0 0 0 1 4
z 1 1 1 0 0 0 1 0 6
X4 0 -3 -3 0 1 0 -2 0 6
Xs 0 5 6 0 0 1 1 0 7
X3 0 23 13 1 0 0 13 0O 2
X 0 0 1 0 0 0 0 1 4

x* =(0,0,2,6,7,0,4) - solugdo basica 6tima porque os coeficientes na linha Z sdo todos = 0.



3.a) Por ex., usando a definigdo de varidveisda 3.b): x45 = Xgg = 2; X4c = 2; Xcg = Xcp = 1; X4p = Xpp =
6.Custo=2X20+2X50+2%x10+50+20+6Xx20+6x10=410.

3.b) x;; =n2 de camides a transportar no arco (i,j) € Arcos = {(4,B),(4,(),(A,D),(B,E),(C,E),
(¢,D),(C,F),(D,C),(D,F),(F,E)}. Restricdes:

XAB + xAC + xAD = 10 A
Xcg + Xcp + Xcp —Xac —Xpc =0 C
Xpg — Xcr — XpF =—7 F

Xagr)Xac < 4’, XAD <6
XcF < 8, XFE <9
xij =0, (i,)) € Arcos

3.c) Folha

A B €| D E \FI G H |
1 de para sol. | cap. | custo Nodos "sai-entra" Fluxo
2 A B 0 (4 |20 A |=SUMIF($AS2:5A811;G2;5C52:5C$11)-SUMIF($B$2:6B$11;G2;8C5$2:5C5$11) |10
3 A C 0 (4 10 B |=SUMIF($A$2:5A511;G3;5C52:5C511)-SUMIF($BS$2:5B511;G3;$€52:5C511) |0
4 A D 0 [6 |20 C  [=SUMIF(SAS2:5A511;G4;5C52:5C511)-SUMIF(SBS2:5B511;G4;5C52:5C511) [0
5 B E 0 (2 |50 D [=SUMIF(SAS2:5A511;G5;5C52:5C511)-SUMIF(SBS$2:5B$11;G5;6C%2:5C$11) |0
6 C E 0 |10 |50 E  [=SUMIF(SAS2:5A511;G6;5C52:5C511)-SUMIF($BS2:5B511;G6;5C52:5C511) [-3
7 C D 0 (10 |30 F  [=SUMIF($A$2:5A511;G7;5C52:5C511)-SUMIF($B$2:5BS$11;G7;5C52:5C511) [-7
8 C F 0 (8 |20
9 D c 0 10 (30 L ] Solver Parameters
10 D F 0 10 |10
11 F E 0 9 40 Set Objective: $B513 -
12 To: Max © Min Value Of:
13 Custo = =SUMPRODUCT(C2:C11;E2:E11) ]
14 By Changing Variable Cells:

$C$2:5C511

Subject to the Constraints:

$C82:5C811 <= 3$DS2:3D511 Add
SHS2:5HS7 = $152:3157

Change
Delete
Reset All
Load/Save
Make Unconstrained Variables Non-Negative
Select a Solving Method: | Simplex LP e Options

3.d) Conjunto de arestas de uma possivel rvore geradora: {(A, C), (A, B), (A, D), (D, F), (F,E)}, custo total
=100.

4.a) Equilibrado: Oferta total=Procura Total & X k = Z}Llf S mk=nf & mRf)=nf = 2m=
n (£ #0).
4.b) S.A.: enviar k toneladas da origem i (i =1,...,m) para o destino i, com custo: kX, (2i) =

2k (22 x m) = km(m + 1),
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