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Total Profit 230,878 5230878
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QUESTION 1: (25 points)( SENSITIVITY REPORT

(c) From the optimal solution, what are the sales effort allocations to each of the distribution channels? (4 points)

Solution: Sales effort allocation to each distribution channel is: 1) T:258 units * 2.5 hrs per unit = 645 hours 2)B: 0units*3.75hrsperunit= 0hours 3) C:480 units * 3.8 hrs per unit = 1824 hours 4) I:4262 units * 0.5 per unit = 2131 hours

d) What would need to happen to the Business distribution option unit profits before it would be optimal to acquire an advertising and sales force allocation of its own? (4 points)

Solution: Unit Profits from the Business distribution option would need to increase by the “Reduced Cost” amount of $31.375 to $94.375 (=63+31.375) before it would be optimal to distribute there and acquire an advertising and sales force allocation.

(e) Given the highly competitive markets for MP3 players in 2005, EPG was considering committing more financial resources to support the advertising costs for this project. After some discussion, the Board of Directors approved another $12,000 for this project. What will be the impact on the new optimal profit of these new operating funds for advertising? (
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Solution: Since the Shadow Price for Advertising dollars is zero, then all the available funds are not being used up now. Therefore, it would not be worthwhile for EPG to add more advertising dollars, and the new optimal profit will not change from these new operating funds.

(f) Given a high volume of sales in early December, Wal-Mart has sent a memo to EPG requesting that the current contract be renegotiated so that the 480 units be increased by 144 more units. Determine the impact on EPG’s total optimal profit if the new terms of the contract go into effect. (4 points)

Solution: Given the Shadow Price for Commercial Contract sales of -45.15, then it costs EPG to increase distribution to Wal-Mart. Thus, only if forced to do so, the optimal objective function value would decrease from $230,878 to $230,878 + (144 units * - 45.15) = $230,878-$6501.60 = $224,376.40. Note also that the decrease of 144 units does not exceed the “Allowable Increase” of 156 units and therefore the Shadow Price is applicable.

QUESTION 2: ( BINARY PROBLEM

DWR Ltd has MADE new game consoles: zbox and ybox. Production lines cost $25,000 for zbox and $32,000 for ybox. Each console has profits: $150/unit for zbox and $210/unit for ybox. DWR Ltd has space for creating 3 production lines capable of manufacturing the consoles and each line can be used to manufacture both consoles at the same time. However, management has decided that in order to mitigate the risks, only one production line would be open.

zbox can be produced at the rate of 15 units/hr on line 1, 18 units/hr on line 2, and 22 units/hr on line 3. Ybox can be produced at the rate of 20 units/hr, 17 units/hr, and 10 units/hr respectively. Line 1 has 340 hours production capacity, line 2 has 400 hrs, line 3= 380 hours capacity.

Write in mixed binary integer programming problem. DO NOT SOLVE.

Let Xij = the number of game console i produced at on production line j, Where i = 1(zbox), 2 (ybox) and j = 1, 2,3

Yi = 1 if game console i is produced, where i = 1 (zbox), 2 (ybox) 
Yi = 0 if game console i is NOT produced

Pj = 1 if game console zbox and ybox are produced on production line j     Pj = 0 if game console zbox and ybox are NOT produced on production line j where j = 1, 2, 3

Max $150 (X11 + X12 + X13) + 210 (X21 + X22 + X23) – 25,000Y1 – 32,000 Y2 Subject to

1/15X11 + 1/20X21 ≤340P1 

1/18X12 + 1/17X22 ≤ 400P2


1/22X13 + 1/10X23 ≤ 380P3( constraint 1
P1 + P2 + P3 = 1

	
	Smafs
	frams

	Labor hrs needed
	3
	1

	Contribution to profit
	$4
	$2


(X11 + X12+ X13) <= 99999Y1 ( constraint 2

(X21 + X22 + X13) <= 99999Y2        Xij >= 0 and INTEGER ; Yi and Pj = 0 or 1 for all i= 1, 2 and j = 1, 2

Problem 3. (12 marks)( GOAL PROGRAMMING 
JabInc. manufactures smafs and frams.Jabs has a goal of a min. of $50 profit.  A second goal is to use all 30 hours of labour available (Jabs will not be happy if it uses either less or more than 30 hours).  Demand for smafs is 7, Jabs= most unhappy if fewer than 7 smafs are produced.  Jabs has contracted to produce 10 frams for its best customer & Jabs is committed to NOT defaulting on this contract. Formulate the above problem as a goal programming problem. 
Variables:

Let S be the number of smafises to produce
Let F be the number of Framis to produce

Goal Definition:

Let d+i and d-i be the positive and negative deviations from the goal for the ith constraint (i=1,2,3)

Objective Function:

Minimize d1- + d2+ + d2- + d3-

Since anything under $50 would be a deviation from our goal, we only need to define d1-
Since anything under or over 30 hours would be a deviation from our goal, we must include both d2+ and d2-
Since anything under 7 framies would be a deviation from our goal, we only need to define d3-
Constraints:

4S + 2F = 50 + d+1 – d-1  (profit constraint)

3S + F = 30 + d+2 – d-2 (labour constraint)

S = 7 + d+3 – d-3 (demand constraint)

F ( 10 (demand constraint)

S, F ( 0 (non-negativity constraint)

Notice: must include positive & negative deviations in constraints, b/c it’s possible to deviate in either direction.  The obj. function defines which of these deviations in a problem

PROBLEM 4- PROJECT MANAGEMENT

	Activity
	Immediate

Predecessiors
	Optimistic duration
	Most likely duration
	Pessimistic duration

	 A
	--
	6
	9
	12

	B
	A
	9
	9
	9

	C
	A
	9
	15
	21

	D
	B,C
	6
	9
	30


	Activity
	Expected Dur.
	SD of dur.

	A
	=((6+4*9+12)/6 = 9)
	SQRT[{(12-6)/6}2] = 1

	B
	9
	0

	C
	15
	2

	D
	12
	4


PATH 1 = ABD -> Length = 9+9+12 = 30

PATH 2 = ACD -> Length = 9+15+12 = 36

Critical path is ACD

Expected length of critical path is 36.

SD of critical path = SQRT(12+22+42)=4.58
B) What is the probability that the project will be completed by time 29? (5 marks)
Use you z formula -> z = (d-tp)/SD = (29-36)/4.58 = -1.53

This is negative because we are dealing with the left had side of the curve, because we would like the probability of it being complete in under 29 days, we are dealing with the outer tail.  We find a value of 0.437 in the z-table.  Because we are dealing with the outer tail, we must subtract this from 0.5.

P[X ( 29] = 0.5-0.437 = 0.063 

C) The probability is .60 that the project will be finished by a given time.  What is that time? (5 marks)
Use you z formula -> z = (d-tp)/SD 

In this question we are given a probability and must work backwards to find "d".  So in order to calculate "z" we have to convert 0.6 to a z-score.  0.6 is 0.1 above the centerline of 0.5 (50% of data), so we need to look a value of 0.1 within the z-table (not along the top and side).  We then look at the side and top value that this corresponds to.  Doing this we find a side value of 0.2 and a top value of 0.05.  So our z-score is 0.25.  We can now solve for "d".

0.25 = (d-36)/4.58

d = 37.145
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PROBLEM 5- PROBABILITY TREE
You have developed a new chip that allows you to enter the home computer market. Or, you could sell all rights to the chip to Intel for $25,000.  If you decide to build & sell the home computers, the profitability of your venture depends on your ability to market the home computer during the 1st year.  Through Computerland, you can be certain of selling 1,000 PC’s.  If your PC catches on, 10,000 will be sold. Either sales level is equally likely, and that the probability of other sales levels is negligible.  The cost of setting up your assembly line is $31,000.  Because the home computer market is so competitive, the difference between the selling price and VC of production is only $20.  MR, which is 95% accurate, can be undertaken at a cost of $10,000 to determine which of the two sales levels is more realistic.  There’s a 50% chance the market survey will predict high sales, if so, 95% chance that sales are actually high.  There’s a 50% chance the market survey will predict low sales, if so, 95% chance that sales are actually low. Draw tree. Make sure you include probabilities and cash flows (profits).
PROBLEM 6- TRANSPORTATION 

1) MKS inc manufactures and sells bikes in 3 different markets across Canada (Ottawa, Calgary, Vancouver). 
Ottawa Calgary Montreal
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MKS owns plant A. Wants to know how many bikes to ship to each location to max profit.

a) Define the variables b) MaxZ = ($300-$125-$44)OT + ($400-$125-$125)C + ($450-$125-$88)M c) MKS has a shipping budget of $25,000( constraint: 44OT + 125C + 88M <= $25,000 d) MKS wants to make sure that exactly twice as many bikes are sent to Calgary as are sent to Ottawa( constraint: C= 2OT e) No more then 100 units can be shipped to Montreal( constraint: M<=100 f) MKS doesn’t want the total costs of selling in Ottawa to be higher then $45,000( 1250T+440T<=$45000 g) More then 35% of the bikes must be sent to calgary,( C/(OT+C+M) >=.35 h)Their Current Plant has capacity of 1000 units for this production period (OT+C+M<=1000
B) Max Profit = ($300-$125-$44)O + ($400-$125-$125)C + ($450-$125-$88)M     
KMS has the option of renting out 2 more plants in western Canada. 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 produCtion on western canada, they MUST use BOTH plants.

i) Will the variables change in part a)?

Let AOT, AC, AM be # of units produced in plant A and shipped to Ottawa, Calgary, MTL
Let BOT, BC, BM be # of units produced in plant B and shipped to Ottawa, Calg, MTL** (OT&M must  be 0)
Let COT,CC,CM be # of units produced in plant C and shipped to Ottawa, Calg, MTL

Let B1=1 if production is set up in Plant B, if not let it be 0
Let C1=1 if production is set up in Plant C, if not let it be 0

j) Write new Max: ($300-$125-$44)AO + ($400-$125-$125)AC + ($450-$125-$88)AM + ($400-$113-[$125*(1-0.4)])BC + ($300-$110-$100)CO + ($400-$110-$90)CC + ($450-$110-$110)CM - $10,000B1 - $15,000C1
k) Define any production set-up constraints: B1=C1 -> B1- C1=0
l) Plants A,B,C have the following capacities: 1000units, 300units, 1500units, define production constraints: 
AO+AC+AM <= 1000 

BC <= 300*B1


CO+CC+CM <= 1500* C1
m) Demand for bikes in Ott, Calg, MTL are met exactly: 700 units, 1400 units, 500 units, define demand constraints:
 AO + CO = 700


AC + BC + CC = 1400 


AM + CM = 500
PROBLEM 7( BINARY PROBLEM #2
High Construction has to decide which of 4 sites to develop over planning period.  If High decides to build on a site, an infrastructure preparation cost is incurred.  The infrast. Budget= $530,000.  At each site, maximum # of units that can be built, profit contribution, (revenue – variable cost), for each unit built.  High-End has decided that if it does NOT build at site D, it will definitely build at both sites A and B.  Goal is to max. profit (TR-TFC-TVC). Build a model that will help to determine the number of units to build on each site to maximize profit.  

Let xi = number of units to produce on site i (i=1,2,3,4) 
	Site
	Infrst. Prep Cost (1000s)
	Profit/unit
	Max # of units built on site

	   A
	150
	120
	20

	B
	170
	70
	30

	C
	190
	50
	40

	D
	200
	100
	60


      yi = 1 if site i is developed, 0 otherwise (i=1,2,3,4) 

Max (profit/unit and subtract costs)

= 120x1 + 70x2 + 50x3 + 100x4 – 150y1 - 170y2 – 190y3 – 200y4 

subject to, 150y1 + 170y2 + 190y3 + 200y4 ( 530 (budget constraint)



x1 ( 20y1
 (maximum unit on site constraint)



x2 ( 30y2
(maximum unit on site constraint)


x3 ( 40y3
(maximum unit on site constraint)



x4 ( 60y4
(maximum unit on site constraint)



2(1-y4) ( y1+y2 (if y4=0, y1+y2 must be 2)



x1, x2, x3, x4 ( 0 (non-negativity constraints)



y1, y2, y3, y4 = 0 or 1 (let us know these are binary)

