[bookmark: _GoBack]Problem 1:  1) Decision variables Let  be 1 if zone I needs to be visited 
                                                                  0 otherwise; where i=1,2,3,4,5,6

2) Obj.f(x)  Min Z = + + + + + 

Binary table:                       
	Zone
	Within 15hrs 

	1
	1,2

	2
	1,2,6

	3
	3,4

	4
	3,4,5

	5
	4,5,6

	6
	2,5,6


                    
3) S.T   +   1
                + +   1
                +   1
               + +   1
               + +   1
              + +   1
              = 0,1 are binary variables 

Problem 2: 1) Decision variables  Let  be 1 if player i is signed to a contract 
                                                                 0 otherwise; where i= 1,2,3,4,5,6

2) Obj.f(x)   Max Z= 65+ 83+ 70+ 75+ 88+ 69

3) S.T   6.3+ 12+ 2+ 5.8+ 18.5+ 2.1  30
                3.5+ 8+ 2.5+ 9.8+ 18.9+ 2.4  33
                2+ 8+ 3.8+ 12.1+ 19.3  31
                1.2+ 5.9+ 14.2+ 21.8 26
                0.8+ 8+ 18.6  28
                -   0
                +   1
                = 0,1 (binary variables)
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Interpretation: The maximized total player rating is 297. That said, the players that are going to be signed to a contract for this summer are player 2, player 3, player 4 and player 6. 

Problem 3: 1) Decision variables  Let  be the amount of dollars invested in alternative i 
                                                                  be 1 if Michael invests in alternative i 
                                                                 0 otherwise; where i= 1, 2,…10 

2) Obj.f(x)   Max(Return)= 0.067+ 0.0765+ 0.0755+ 0.0745+ 0.075+ 0.0645+ 0.0705+       0.069+ 0.052+ 0.059

3) S.T  + + + + + + ++ +   100,000
                 25,000   - 25,000  0
                10,000   - 10,000  0
              + + +  2
              +  1
              +  + + +       + - - - -  0
              0
             = 0,1 are binary variables


Problem 4: 1) Decision variable  Let  be the amount invested in AGA products 
                                                                 be the amount invested in Key Oil 
                                                         and  be the deviation over and under from goal i 
                                                        and  be the deviation over and under from goal i 
                                                      Where i= 1,2

2) Obj.f(x)   Min Z= 2 + 1/10

3) S.T   + 50,000
              0.06+0.10  -  +  = 0.09(+ )  -0.03 + 0.01 -  +  = 0
              -  +  = 0.60(+ )    -0.60 + 0.4 -  +  = 0
             ,  0
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Interpretation: The total deviation is 600$. AGA products stock will need to be invested at 20000$ and Key Oil stock needs to be invested at 30000$. That said, the annual return of 9% is underachieved by 300$.
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Result: Solver found a solution. All constraints and optimality conditions are satisfied.

Solver Engine
Engine: Simplex LP

Solution Time: 0.191831 Seconds.

Iteratio
Solver Options.

Subproblems: 6

MaxTime Unlimited, terations 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
5153 Contract variable Total player rating 297 297
Variable Cells
cell Name Original Value _Final Value _Integer
853 Contract variable X1 o 0 Binary
scs3 Contract variable X2 1 1 Binary
5083 Contract variable X3 1 1 Binary
$e53 Contract variable X4 1 1 Binary
$F53 Contract variable X5 o 0 Binary
653 Contract variable X6 1 1 Binary
Constraints
cell Name CellValue __ Formula___Status__Slack
SHS7 Year 1S 219 $H§7<=5157 _ NotBinding_ 8.1
SHss year 2 LS Not Binding_10.3
SHse year3 s Not Binding 7.1
$HS10 yeara s Not Binding 5.9
SHs11 years LS NotBinding 1.4
SHs12 contract signed( 2and 4) LHS Binding o
SH513 contract signed (only 1no 3) LHS Binding o

$B83:5653=Binary.
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Resut:Solver found a solution. All constraints and aptimality conditions are satsfied.
Solver Engine
Engine: Simplex LP
Solution Time: 0.214845 Seconds.
Iterations: 5 Subproblems: 0
Solver Options
Max Time Unlimited, terations Unlimited, Precision 0,000001, Use Automatic Scaling.
Max Subproblems Unlimited, Max Integer Sols Unlimited, Integer Tolerance 15, Assume NonNegative

Objective Cell(Min)

cell Name Original Value_Final Value
5152 Variable values Deviation o 500
Variable Cells
cell Name ‘Original Value_Final Value _Integer
5852 Variable values X1 020000 contin
$C52 Variable values X2 030000 Contin
$D52 Variable values di+- o 0 Contin
$ES2 Variable values di- o 300 Contin
$F$2 Variable values d2+ o 0 Contin
$652 Variable values d2- [ 0 Contin
Constraints
cell Name Cell Value _Formula_Status_Slack
SHS7 Total investment LHS 50000 $H57=5157 Binding O
$HS8 Annual returnigoal 1) LHS 5.68434E-14 SHS8=5158 Binding O

SHS9_investment in key ofl (goal 2) LS _-1.81899€-12 $HS9=5159 Binding 0





