
BDM - Problem Sheet
1) MKS inc manufactures and sells bikes in 3 di�erent markets across Canada (Ottawa, Calgary and Vancouver).  
Through market research they have determined the following revenues and costs in each market:

Ottawa  Sale Price = $300/unit  Manufacturing Cost = $125/unit  Shipping Cost = $44/Unit 
Calgary  Sale Price = $400/unit  Manufacturing Cost = $125/unit  Shipping Cost = $125/Unit
Montreal Sale Price = $450/unit  Manufacturing Cost = $125/unit  Shipping Cost = $88/Unit

MKS currently owns manufacturing plant A in eastern Canada that they can use to manufacture bikes.  MKS Inc would like to 
know how may bikes to ship to each location in order to maximize pro�t.

a)  De�ne the variables 
b) De�ne the optimization function
c) MKS has a shipping budget of $25,000, write this constraint
d) MKS wants to make sure that exactly twice as many bikes are sent to Calgary as are sent to Ottawa, write this constraint
e) No more then 100 units can be shipped to Montreal, write this constraint
f ) MKS does not want the total costs of selling in Ottawa to be higher then $45,000, write this constraint
g) More then 35% of the bikes must be sent to calgary, write this constraint
h) Their Current Manufacturing Plant has a capacity of 1000 units for this production period, write this constraint

KMS has the option of renting out 2 more manufacturing plants in western Canada, but there are a few restrictions.  
Set up costs for the new plants are as follows:

Plant B - $10,000
Plant C - $15,000

Bikes can be produced in Plant B at a cost of $113/Unit and in Plant C at a cost of $110/Unit.  Bikes produced in Plant B can 
ONLY be shipped to Calgary at a savings of 40% on the shipping.  Bikes produced at Plant C can be shipped anywhere in 
Canada costing $100 to ship to Ottawa, $90 to ship to Calgary and $110 to ship to Montreal.  If KMS decides to start prodution 
on western canada, they MUST use BOTH plants.   

i) Will the variables change in part a)?  If so, de�ne the new changing cells.
j) Write the new Optimization Function
k) De�ne any production set-up constraints
l) Plants A,B,C have the following capacities: 1000units, 300units, 1500units, de�ne the production constraints:
m) Demand for bikes in Ottawa, Calgary and Montreal are as follows and must be met exactly: 700 units, 1400 units, 
 500 units, de�ne the demand constraints

 Adjustable Cells
Final Reduced Objective Allowable Allowable

Cell Name Value Cost Coefficient Increase Decrease
$B$12 Production Clock 3.33 0.00 300 100 100
$C$12 Production Clock 3.33 0.00 200 100 50

Constraints
Final Shadow Constraint Allowable Allowable

Cell Name Value Price R.H. Side Increase Decrease
$D$6 Assembly (David) Used 33 0 40 1E+30 6.667
$D$7 Carving (LaDeana) Used 40 25 40 13.333 13.333
$D$8 Shipping (Lydia) Used 20 33.33 20 10 5

Figure 5.0 -  The sensitivity analysis below will be used for question #5
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David, LaDeana, and Lydia own a company that manufactures 
clocks.  David and LaDeana are each available to work 40 hours 
per week, Lydia is only available for 20 hours.  They make 2 
di�erent types of clocks, grandfather and wall.  David assembles, 
LaDeana carves and Lydia ships.  The grandfather clock requires 
6 hours assembly, 8 hours of carving, 3 hours to ship and yields 
a pro�t of $300.  The wall clock requires 4 hours assembly, 4 
hours of carving, 3 hours to ship and yields a pro�t of $200.  
Answer all of the questions below based on the sensitivity 
analysis in �gure 5.0.

a) How many of each type of clock are produced?
b) How many hours do David, LaDeana and Lydia each work?
c) What is the Maximized Pro�t?
For this optimal solution, 
d) What are the allowable ranges for unit pro�ts of each clock?
e) What are the allowable ranges for each persons hours?
f ) If you could increase 1 persons available hours, whose would
   it be?
g) Would it be bene�cial to increase David’s hours?
h) Would this optimal solution remain valid if Lydia increased
    her hours by 5?  If so, how much would pro�t increase?
i) Would the optimal solution change if Lydia increased her hours
   by 5 and David decreased his by 5?
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c. Use Bayes’ Decision Rule to Determine 
which crop to grow.
d) Calculate the MAXIMAX, MAXIMIN, and
Equally Likely
e) Calculate EVPI

20 22.5 30 20
35 30 25 20
40 45 25 20

$1 $1 $1 $1

 
 
Activity Prede-

cessors 
Opti- 
mistic 
time 

Most 
likely 
time 

Pessi 
istic 
time 

Crash 
cost/day 
($) 

A) Bonding, insurance, tax structuring --- 20 30 40 1500 
B) Foundation, concrete footings for 
boxes 

A 20 65 80 3500 

C) Upgrading skyboxes, stadium seating A 50 60 100 4000 
D) Upgrading walkways, stairwells, 
elevators 

C 30 50 100 1900 

E) Interior wiring, lathes B 25 30 35 9500 
F) Inspection approvals E 1 1 1 0 
G) Plumbing D, E 25 30 35 2500 
H) Painting G 10 20 30 2000 
I) Hardware/air conditioning/metal 
workings 

H 20 25 60 2000 

J) Tile/carpeting/windows H 8 10 12 6000 
K) Inspection J 1 1 1 0 
L) Final detail work/cleanup I, K 20 25 60 4500 
 

13)  Using the data found in the table, aswer the questions below.

a) Draw the work�ow diagram.
b) Calculate the expected time and standard deviation
   of each activity.
c) Calculate the ES,EF,LS,LF, and Slack for each activity.
d) Determine the Critical Path(s).
e) Without crashing the project, what are the chances of
     meeting a 270 day deadline?
f ) Without crashing the project, what are the chances of
     meeting a 240 day deadline?
g) Each activity can be crashed for up to 10 days at the costs
   shown in the table.  You would like to crash the project to
   249 days in the cheapest way possible, how would you do
   it?  What would the total crashing cost be?


