
HOMEWORK 4 SOLUTIONS 
1)   

a)                                                                                       b) 

                              

 

2)   

a) The optimal solution is either P1 or P6. It depends if it’s a minimization or maximization problem 

and if the objective function value at P1 is greater than the objective value at P6. In any case, 

one of these two vertexes will be the optimal solution. 

b) The correct answer is “no”, because P1 and P7 are not adjacent feasible solutions. To solve the 

LP problem using Simplex one of the rules is improving the basic feasible solution by finding an 

adjacent feasible solution. Graphically, every vertex (the intersection of two lines) of the feasible 

region of this problem represents a basic solution which also implies only two constraints are 

active (which means the inequality constraints hold with equality). At each step of Simplex, we 

replace one basic variable by the new one, as a result, only one previous active constraint 

becomes inactive and only one previous inactive constraint becomes active. That’s why we can 

move only to adjacent basic feasible solutions. Note that graphically, all basic feasible solutions 

are vertexes of the feasible region (you can verify this claim by investigating a specified example 

if you feel it is hard to prove). And Simplex only explores the vertexes, i.e., basic feasible 

solutions. So P1’s adjacent basic feasible solutions are P4 and P8. We will never reach P2 and P3 

in Simplex since they are not basic solutions. Also we cannot discuss P3’s adjacent basic feasible 

solutions in the context of Simplex since P3 is not a basic solution. 

 

  



3)   

 

  



4)   

  

  



5)   

  

  







7)   

 

  



 

8)   

a)   

max𝑍 = 0𝑥1 + 45𝑥2 + 100𝑥3 

𝑥1 + 𝑥2 + 𝑥3 ≤ 10,000 

𝑥2 − 0.5𝑥3 ≥ 0 

𝑥1 ≥ 500 

𝑥1: media tickets, 𝑥2: university tickets, 𝑥3: public tickets 

The objective function maximizes ticket income. The first constraint limits sales to 10,000 tickets, the 

second assures at least half as many go to universities as to the general public and the third sets aside at 

least 500 tickets for the media. 

b) Constraint 1: coefficients are number of seats per tickets 

Constraint 2: coefficient of x3/coefficient of x2 is the negative of the minimum ratio between 

university tickets and general public tickets. Coefficient of x1 is zero, indicating this constraint 

does not involve x1 

Constraint 3: coefficients of x2 and x3 are 0, indicating this constraint does not involve x2 and 

x3. 

9)   

 

  



10)   
a/b) X1: undergrad hours used, X2 : graduate hours used, X3: professional hours used. The objective 

function minimizes total cost. The first constraint assures at least 1,000 professional equivalent 

hours will be purchased. The second constraint enforces the limit on Proof’s supervision time and 

the last restricts graduate hours to 500. 

 

c)  

input 1: 0.2 hours Proof supervision, $4 cost; output 1: 0.2 professional-equivalent hours 

programming;  

input 2: 0.15 hours Proof supervision, 1 hour graduate maximum, $10 cost; output 2: 0.3 

professional equivalent hours programming;  

input 3: 0.15 hours Proof supervision, $25 cost; output 3: 1 professional equivalent hour 

programming. 

  

11)    
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12)    
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13)  By inspection, x1 = 4, x2 = x3 = 0 is a feasible solution to the primal problem. For the dual problem: 
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The dual constraints are inconsistent since adding them all will produce 

22 1y   

But the second constraint implies 

2 1y   

Hence, by Corollary 5 of the Weak Duality Theorem, the Primal problem is unbounded.  

14)    
a)   
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b)   

By the Weak Duality Theorem, 
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15)   

  

  



16)  a) 
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c)  

 

d) 

  


