ESCUELA SUPERIOR POLITECNICA DEL LITORAL

Gerencia de Operaciones |
Midterm Exam 2016

Y O, e , al firmar este compromiso, reconozco que
el presente examen esta disefiado para ser resuelto de manera individual, que puedo usar una
calculadora ordinaria para calculos aritméticos, un lapiz o esferografico; que sélo puedo comunicarme
con la persona responsable de la recepcion del examen; y, cualquier instrumento de comunicacién que
hubiere traido, debo apagarlo y depositarlo en la parte anterior del aula, junto con algin otro material que
se encuentre acompafnandolo. No debo ademas, consultar libros, notas, ni apuntes adicionales a las que
se entreguen en esta evaluacion. Los temas debo desarrollarlos de manera ordenada. Como estudiante
de ESPOL me comprometo a combatir la mediocridad y actuar con honestidad, por eso no copio ni dejo
copiar. Firmo al pie del presente compromiso, como constancia de haber leido y aceptar la declaracion
anterior.

Firma: ..o Nro.Matricula: ............ccooeeiiiiiii i

Paralelo: ..........ccccccovveiinnn.

Directions: Put your full name in the top right corner of your exam. Put your name on every
page that you turn in. Number and staple your pages. Answer all questions. Your score is out of
100 points.

1.) Traverso Furniture Company produces sofas and chairs. Each sofa sells for $100 and costs
$70 to make. Each chair sells for $90 and cost $75 to make. Both sofas and chairs require labor
and fabric in their production. Each sofa requires 10 hours of labor and requires 9 meters of
fabric. Each chair requires 3 meters of fabric and 7 hours of labor. Traverso has 110 meters of
fabric available and 170 labor hours available and wishes to maximize their profits.

a.) Formulate a linear programming problem for Traverso Furniture Company (primal problem).
(7 points)

b.) Formulate the dual problem for Traverso Furniture Company. (4 points)

c.) Using the graphical method for the primal problem (part a), find the optimal decision variable
values and objective function values. Be sure to indicate the feasible region in your graph.
(7 points)

d.) Now, assume that Traverso was just given a new machine for free that will lower the cost of
making chairs to $65. Is the current production of sofas and chairs (found in part b) still optimal?
Show this graphically. (7 points)



2.) Bestmans Bank and Loan is trying to determine how to best invest its assets in the coming year.
Bestmans has $500,000 dollars to invest in bonds, home loans, car loans, and personal loans. Bonds have
a 10% return on investment, home loans have a 16% return on investment, car loans have a 13% return on
investment, and personal loans have a 20% return on investment. The manager at Bestmans has given the
following three requirements for investments:

i. The amount invested in personal loans cannot be more than the amount invested in bonds.
ii. The amount invested in home loans cannot be more than the amount invested in car loans.
iii. They cannot invest more than 25% of the total quantity invested in personal loans.

The goal of the bank is to maximize the annual returns. Formulate the linear programming problem for
Bestmans bank. A complete objective function, defined decision variables, and all correct constraints are
needed for full credit. (25 points)

3.) Tennyson Toy Makers make toy trains and sell them in their stores. The trains are made in three
stages and each stage requires machinery that is specific to a certain factory location. The first stage of
production is where the body of the train is made and it can be made in one of the factory locations in
Texas, lowa, or Oregon. The second stage of production involves making the wheels for the train which
can be made in factory locations in Hungary or Hawaii. Finally, painting the completed train can be done
in either the Philippines or Fiji. Once the trains are completed and painted, they can be sold in stores in
Japan, South Korea, New Zealand, or Australia. The following graphic shows the potential flow of
locations of the trains, the costs of sending the trains to each station and the supply at the initial factory
locations and the demand at the final toy store. Formulate the linear programming problem for Tennyson
Toy Makers. (25 points)
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4.) For the following linear programming problem:

max 5X; + 3X,
s.t.
6X; +9X, <30 (1)
X1 +X, <25 (2)
X1,X;20

a.) Find the optimal solution (decision variables and objective function value) using the simplex method.
(20 points)

b.) By how much can the resource availability (right hand side value) change on the first constraint such
that the same variables found in part a would still be basic variables? That is, obtain the right hand side
range for the first constraint. (5 points)



