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Group 4: Jessica Sass, Kellie Martin, Tyler Fleming
Chapter 7 #5

Integer Linear Programming

x1 x2
value 3 2.666667
O.F. maximize 2x1 + 3x2
14
S.T. 4x1 + 9x2 <= 36
constraints:  7x1 + 5x2 <= 35
x1 >= 0
x2 >= 0
x1 = integer
36 <= 36
34.33333 <= 35
3 >= 0
2.666667 >= 0

3 = integer

11/12/2012



Microsoft Excel 12.0 Answer Report
Worksheet: [excel hw solution.xlsx]Sheetl
Report Created: 11/12/2012 3:05:44 PM

Target Cell (Max)

Cell Name Original Value Final Value

SBS10 maximize 2x1 + 3x2 14 14

Adjustable Cells

Cell Name Original Value Final Value
SBS7 value x1 3 3
SCS7  value x2 2.666666667  2.666666667

Constraints

Cell Name Cell Value Formula Status Slack
SBS18 «x1 36 SBS18<=$DS$18 Binding 0
$BS19 x1 34.33333333 SB$19<=5DS19 NotBinding  0.666666667
$BS20 x1 3 SBS20>=$DS$20 Not Binding 3
SBS21 x1 2.666666667 $B$21>=5DS21 Not Binding  2.666666667
SBS7 value x1 3 $BS7=integer  Binding 0




Branch and Bound Technique
Solution of Relaxed (Standard) Linear Program

x1 X2
value  3.139535 2.604651

O.F. maximize 2x1 + 3x2

14.09302
S.T. 4x1 + 9x2 <= 36
constraints 7x1 + 5x2 <= 35
x1 >= 0
x2 ' >= 0
36 <= 36
35 <= 35
3.139535 >= 0

2.604651 >= 0



Microsoft Excel 14.0 Answer Report
Worksheet: [excel hw solution.xIsx]Sheet2
Report Created: 11/13/2012 1:33:39 PM
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: GRG Nonlinear
Solution Time: 0.016 Seconds.
Iterations: 0 Subproblems: 0
Solver Options
Max Time 100 sec, lterations 100, Precision 0.000001
Convergence 0.0001, Population Size 100, Random Seed 0, Derivatives Forward, Require Bounds
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Solve Without Integer Co!

Objective Cell (Max)
Cell Name Original Value Final Value
SBS9  maximize 2x1 + 3x2 14.09302326  14.09302326

Variable Cells

Cell Name Original Value Final Value Integer
SBS6  value x1 3.139534884  3.139534884 Contin
SCS6  value x2 2.604651163  2.604651163 Contin

Constraints

Cell Name Cell Value Formula Status Slack
SBS16 x2 36 SBS16<=5DS16 Binding 0
SBS17 x2 35 SB$17<=$D517 Binding 0
SBS18 x2 3.139534884 $BS18>=$DS$18 Not Binding  3.139534884

$BS19 x2 2.604651163 5B$19>=5DS19 Not Binding  2.604651163



Microsoft Excel 14.0 Sensitivity Report
Worksheet: [excel hw solution.xlsx]Sheet2
Report Created: 11/13/2012 1:33:39 PM

N

Final Reducgaww
CeIIV Name hVaIue Gradient_
SBS56 valuexl 3139534884 0

$CS6  valuex2  2.604651163

VariabIeHCgIIs )

Constraints

FTnﬂagl‘ ) Lagrange
Cell Name Value Multiplier

i e e e e e M8

58516 2 36 0255813953

$B$17 x2 35 0139534884
$BS18 X2

8518 2 3139534884 0
$B$19 x2  2.604651163 0

SS—————————————



Solution with branch x1<=3

x1 x2
value 3 2.666667
O.F. maximize 2x1 + 3x2
14
S.T. 4x1 + 9x2 <=
constraints: 7x1 + 5x2 <=
x1 >=
X2 >=
x1 <=
36 <=
34.33333 <=
3 >=
2.666667 >=
3 <=

36
35



Microsoft Excel 14.0 Answer Report
Worksheet: [excel hw solution.xlsx]Sheet3
Report Created: 11/13/2012 1:35:09 PM
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: GRG Nonlinear
Solution Time: 0 Seconds.
Iterations: O Subproblems: 0
Solver Options
Max Time 100 sec, lterations 100, Precision 0.000001
Convergence 0.0001, Population Size 100, Random Seed 0, Derivatives Forward, Require Bounds
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Solve Without Integer Col

Objective Cell (Max)
Cell Name Original Value Final Value
SBS7  maximize 2x1 + 3x2 14 14

Variable Cells

Cell Name Original Value Final Value Integer
SBS4  value x1 3 3 Contin
SCS4  value x2 2.666666667  2.666666667 Contin

Constraints

Cell Name Cell Value Formula Status Slack
SBS15 x1 36 SB$15<=5$DS15 Binding 0
SBS16 x1 34.33333333 SBS16<=5DS16 NotBinding 0.666666667
SBS17 x1 3 $BS$17>=5DS17 Not Binding 3
$BS18 x1 2.666666667 $B$18>=$D$18 Not Binding  2.666666667

SBS19 x1 3 $B$19<=5$DS19 Binding 0




Microsoft Excel 14.0 Sensitivity Report
Worksheet: [excel hw solution.xIsx]Sheet3
Report Created: 11/13/2012 1:35:10 PM

Variable Ce»lls

- Flnaf — ﬁeducéd .
Cell Name Value Gradient
$BS4 valext 3 0
$C$4 valuex2 2.666666667 0

Constraints

Fihal » Lagrahge -
Cell Name Value Myltiplielj_

$BS1S x1 36 0333333333

$BS16 x1 34.33333333 0
$BS17 x1 3 0

$BS18 x1  2.666666667 0

$8519 x1 30666666667

e Bt B PE—— e o R




Solution with branch x1 >= 4

x1
value 4

O.F. maximize 2x1 + 3x2

12.2

S.T. 4x1 + 9x2
tonstraints: 7x1 + 5x2
x1
X2
x1

28.6 °
35

1.4

x2

1.4

36
35



Microsoft Excel 14.0 Answer Report
Worksheet: [excel hw solution.xIsx]Sheetd
Report Created: 11/13/2012 1:36:24 PM
Result: Solver found a solution. All Constraints and optimality conditions are satisfied.
Solver Engine
Engine: GRG Nonlinear
Solution Time: 0 Seconds.
Iterations: O Subproblems: 0
Solver Options
Max Time 100 sec, Iterations 100, Precision 0.000001
Convergence 0.0001, Population Size 100, Random Seed 0, Derivatives Forward, Require Bounds
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 5%, Solve Without Integer Consti

Objective Cell (Max)
Cell Name Original Value Final Value
SBS7 maximize 2x1 + 3x2 12.2 12.2

Variable Cells

Cell Name Original Value Final Value Integer
SBS4  value x1 4 4 Contin
SCS4  value x2 1.4 1.4 Contin

Constraints

Cell Name Cell Value Formula Status Slack
$BS15 x1 28.6 $BS15<=$DS15 Not Binding 7.4
$BS16 x1 35 SB$16<=$DS16 Binding 0
S$BS17 x1 4 $B$17>=$D$17 Not Binding 4
$BS18 x1 1.4 $SB$18>=$DS18 Not Binding 1.4

$BS19 x1 4 $B$19>=5DS19 Binding 0




Microsoft Excel 14.0 Sensitivity Report
Worksheet: [excel hw solution.xIsx]Sheet4
Report Created: 11/13/2012 1:36:25 PM

Varﬁ_able_C_elIs 7

Final Reduced

Cell Name Value Gradient

$BS4 valuexl 4 0
$C$4m value x2 1.4 0

Const(aints

7 Fiﬁal “ "Lagrange“
Cell Name Value Multiplier

$BS1S x1 286 o
$BS16 x1 35 06
$B$17x1 4 0O
$BS18x1 14 0

$B319 x1 4 -2.2




