




 
 
C 3.6-6. Reconsider Prob. 3.5-6.  Use Gurobi to formulate and solve the model for this 
problem. 



 

 
from gurobipy import Model, GRB 
# Create a new model 
model = Model("LP_Minimization") 
 
# Create variables (non-negative by default with lb=0) 
x1 = model.addVar(lb=0, name="x1") 
x2 = model.addVar(lb=0, name="x2") 
x3 = model.addVar(lb=0, name="x3") 
 
# Set objective: Minimize C = x1 + x2 + x3 
model.setObjective(x1 + x2 + x3, GRB.MINIMIZE) 
 
# Add constraints 
model.addConstr(2*x1 + x2 + 0.5*x3 >= 400, "c1") 
model.addConstr(0.5*x1 + 0.5*x2 + x3 >= 100, "c2") 
model.addConstr(1.5*x2 + 2*x3 >= 300, "c3") 
 
# Optimize model 
model.optimize() 
# Print results 
if model.status == GRB.OPTIMAL: 
    print(f"\nOptimal Solution Found:") 
    print(f"x1 = {x1.X:.4f}") 
    print(f"x2 = {x2.X:.4f}") 
    print(f"x3 = {x3.X:.4f}") 
    print(f"Minimum C = {model.ObjVal:.4f}") 
       print(f"\nShadow Prices:") # print shadow prices 
    for constr in model.getConstrs(): 
        print(f"  {constr.ConstrName}: {constr.Pi:.4f}") 
else:    print("No optimal solution found.")  



 
 
 
 



 
 
  





 
And for Spanish speakers: 

 







 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 



5.1-8. Each of the following statements is true under most circumstances, but not always. In each 
case, indicate when the statement will not be true and why. 

(a) The best CPF solution is an optimal solution. 

(b) An optimal solution is a CPF solution. 

(c) A CPF solution is the only optimal solution if none of its adjacent CPF solutions are better (as 
measured by the value of the objective function). 

5.1-9. Consider the original form (before augmenting) of a linear programming problem with n 
decision variables (each with a nonnegativity constraint) and m functional constraints. Label each 
of the following statements as true or false, and then justify your answer with specific references 
(including page citations) to material in the chapter. 

(a) If a feasible solution is optimal, it must be a CPF solution. 

 (b) The number of CPF solutions is at least  

(c) If a CPF solution has adjacent CPF solutions that are better (as measured by Z), then one of 
these adjacent CPF solutions must be an optimal solution. 

5.1-10. Label each of the following statements about linear programming problems as true or false, 
and then justify your answer. 

(a) If a feasible solution is optimal but not a CPF solution, then infinitely many optimal solutions 
exist. 

(b) If the value of the objective function is equal at two different feasible points x* and x**, then all 
points on the line segment connecting x* and x** are feasible and Z has the same value at all those 
points.  

(c) If the problem has n variables (before augmenting), then the simultaneous solution of any set of 
n constraint boundary equations is a CPF solution. 

5.1-11. Consider the augmented form of linear programming problems that have feasible solutions 
and a bounded feasible region. Label each of the following statements as true or false, and then 
justify your answer by referring to specific statements (with page citations) in the chapter. 

(a) There must be at least one optimal solution. 

(b) An optimal solution must be a BF solution. 



 

 

 


