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Aula 4

Utilizacdo do Solver/Excel na resolucao de problemas

STFA:
b) - e) do prototipo 1 e prototipo 2
solver. Lembrar leitura de aplicacoes.
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1. Toépicos de Investigacao Operacional

1. O Modelo de Programacao Linear
1. Introducao
2. Formulacao e resolucao grafica
3. Hipdteses e propriedades
4. Utilizagdo do Solver/Excel na resolugdo de problemas

2. Dualidade e Analise de Sensibilidade
1. Introducao
2. Dualidade
3. Interpretacao econdmica, precos sombra e relacdes primal-dual
4.

Analise de sensibilidade
1. Segundos membros das restrigdes
2. Coeficientes da fungao objetivo

3. Problemas de Transportes e Afetacao
1. Introducao
2. O problema de transportes
3. O problema da afetacao
4. Utilizacdo do Solver/Excel na resolucdo de problemas
4. Programacao Linear Inteira
1. Formulacdo de problemas com recurso a variaveis binarias e inteiras
2. Utilizacdo do Solver/Excel na resolugdo de problemas



PL - resolucao no Solver
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1

2 soldaddg comboios disponibilidades

3 haras ac. verniz 2 0 0 = 100

4 horas ac. tinta 0 1 0 = A0

5 horas carpintaria 2 4 0 200

6 lucro 3 2 0

7 ne de 0 0

R X

E
Valores Iniciais z

3 =5UMPEDDUCT[C3:D3;$C$?:$D$?j
4 =5UMPEDDUCT(C4:D4;$C$?:$D$_.-"]|
5 =5UMPEDDUCT(C5:D5;$C$?:$D$_.-"]|
b =5UMPEDDUCT(C5:DE;$C$?:$D$?j
F
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PL - resolucao no Solver

A B C D E F G H
1
2 soldados comboios disponibilidades
3 horas ac. verniz 2 0 0 = 100
4 horas ac. tinta 0 1 0 = A0
5 horas carpintaria 2 4 0 = 200
] lucro 3 2 0
7 ne de 0 0
2
Solver Parameters [
Set Objective: s
i @ Max () Min @ Vahie OF: u
By Changing Variable Cells:
§CE7:4D87
Subject to the Constraints:
i_éi :: ﬁ :34 L | add j [ Add Constraint = |
SESS <= 5G55 Cell Reference: Constraint:
| change | s < [][-ss
B Cw ] [ow ]
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PL - Resolucao no Solver
Solver Parameters M1

Set Objective: .SE.SE

To: @ Max () Min (™) Value Of: 0

By Changing Variable Cells:
$CS7:4D$7

Subject to the Constraints:

SES3 <= £G53 , [ ]
SES4 <= 5654 Add
SES5 <= 5G55
I Change ]
l Delete l
I Reset Al ]
- I Load/Save ]

Make Unconstrained Variables Non-Megative

Select a Solving Method: |E| I e ]

Solving Method

Select the GRG Monlinear engine for Solver Problems that are smooth nonlinear. Select the LP Simplex
enaine for linear Solver Problems, and select the Evolutionary engine for Salver problems that are
non-smooth,

=

10
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PL - resolucao no Solver

1
L soldados comboios disponibilidades
3 horas ac. verniz 2 o 100 = 100
4 horas ac. tinta o 1 25 = 40
5 horas carpintaria 2 4 200 = 200
6 | lucro 3 2 200
7 ng de 50 25
B
9
10
11
12 r :
Solver Results M
12
14 B B B B
Solver found a solution. All Constraints and optimality
15 conditions are satisfied. Reports
16 Answer
17 (%) Keep Solver Solution I Sensitivity
8 ) Restore Criginal Val e
Restore Criginal Values
19
20
21 [ return to Solver Parameters Dialog [ outline Reports
22
23 Cancel Sawve Scenario...
24
95 Solver found a solution. All Constraints and optimality conditions are
. satisfied.
When the GRG engine is used, Solver has found at least a local optimal
27 solution. When Simplex LP is used, this means Solver has found a global
78 optimal solution.
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PL - resolucao no Solver

Microsoft Excel 14.0 Answer Report
Worksheet: [Book1]Sheetl
Report Created: 25-09-2015 19:03:39
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: Simplex LP
Solution Time: 0,015 Seconds.
Iterations: 2 Subproblems: 0
Solver Options
Max Time Unlimited, Iterations Unlimited, Precision 0,000001, Use Automatic Scaling

Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 1%, Assume NonNegative
Objective Cell (Max)

Cell Name Original Value Final Value
SES6 lucro 200 200
Variable Cells
Cell Name Original Value Final Value Integer
SCS7  n2de soldados 50 50 Contin
SDS7  n2de comboios 25 25 Contin
Constraints
Cell Name Cell Value Formula Status  Slack
SES3  horas ac. verniz 100 SES3<=5GS$3  Binding 0
SES4 horas ac. tinta 25 SES4<=5GS4 Not Binding 15

SES5  horas carpintaria 200 SES5<=5GS5  Binding 0




PL - resolucao no Solver E

Microsoft Excel 14.0 Sensitivity Report
Worksheet: [Book1]Sheetl

Report Created: 25-09-2015 19:03:39

Variable Cells

Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease
SCS7 n2de soldados 50 0 3 1E+30 2
SDS7 n2de comboios 25 0 2 4 2

Constraints

Final Shadow Constraint Allowable Allowable

Cell Name Value Price R.H.Side Increase Decrease
SES3 horas ac. verniz 100 1 100 100 60
SES4 horas ac. tinta 25 0 40 1E+30 15
SES5 horas carpintaria 200 0,5 200 60 100
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impossivel
%1 X2
i > i
E; :]] f g ; Solver Results M
FO 3 4 I il |
3 0 1 Solver could not find a feasible solution.
[ Reports
Feasibility
(%) Keep Solver Solution Feasibility-Bounds
{_) Restore Original Values
Max z = 3x1 + 4x2
[ Return to Sclver Parameters Dialog [ outline Reports
X1 — 2 Xy = 4 _
: Cancel | Save Scenario...
s.ay X1 +x, <3
x]_ x2 > 0 Solver could not find a feasible solution.
) —_—
‘ Solver can not find a point for which all Constraints are satisfied.
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otimo ilimitado

X1 x2 — I i i :
R1 1 -1 9 < 2 Solver Results ﬂ
RZ 1 -1 2 z 0
FO 1 1 , 2 The Objective Cell values do not converge.
2 0 Reports

(8) Keep Solver Solution

(O Restore Original Values

Max z = x1 + x,

[ Return to Solver Parameters Dialog [ outline Reports
X1 — Xo <?2 :
S 3 x1 _ xz 2 0 Cancel | Save Scenario...
xl ) xz = O The Ohjective Cell values do not converge.
‘ Solver can make the Objective Cell as large (or small when

& minimizing) as it wants.




GLP-Tool: uma ferramenta grafica, dindmica e interativa para introducao a
Programacao Linear

A GLP-Tool é uma ferramenta didatica pensada como facilitador do processo de ensino
e aprendizagem em PL, numa abordagem de metodologias ativas.

As representacao e resolucao graficas de problemas de PL a duas variaveis permitem
introduzir de forma intuitiva todos os conceitos de programacao linear.

A representacao grafica é de facto muito util, mas nao chega... Por exemplo, sem uma
ferramenta dinamica ndo é facil mostrar/perceber o que se passa quando se alteram
coeficientes das restricdes ou da funcao objetivo.

A GLP-Tool é uma aplicacao grafica, interativa e dinamica onde as informacodes grafica e
numeérica sao atualizadas em tempo real.

A ferramenta GLP-Tool encontra-se disponivel para download em
https://www.researchgate.net/publication/299559103 GLP-Tool_cdf file.
Para abrir a aplicacdao é necessario primeiro instalar o CDFplayer da
Wolfram | Alpha disponivel em https://www.wolfram.com/cdf-player/.



