ADM2302 A, B, C, D, E        Fall 2015		Solution-Assignment # 3

Assignment 3 Solution
Problem1
Solution : (total:5points)

Let d indicate the index for depots and c be the index for sales centers. Therefore (d=1,..,6) and (c=1,..,6)

To solve the problem, we need to know which depots will be opened. So we define binary variables buildd  that take the value 1 if site d is chosen, and otherwise 0.  (0.5 point)
We introduce variables fflowdc for the fraction of the demand of customer c that is satisfied from depot d. (Please note that alternative way of defining decision variable for flow could be based on the number of units transferred instead of the fraction of demand. In that case objective function and constraints must be adjusted accordingly. ) (0.5 point)
The total cost to be minimized consists of the costs for constructing the depots and the delivery costs. 
(0.5 point)
Minimize  3500 * build1 +….+ 9000 * build6 + 100 * fflow11+ 80 * fflow12+…+ 150 * fflow63
s.t : 

1) The fflowdc variables take their values in the interval [0, 1] (1 point)

	fflowdc <= 1 , for every (d=1,..,6) and (c=1,..,6)

2) The demand of every customer needs to be entirely satisfied: (1 point)

	fflow1c+ fflow2c + fflow3c + fflow4c + fflow5c + fflow6c  =1 , for every (c=1,..,6)

3) We now have to model the fact that the total amount leaving depot d must be no more than its capacity, but that the flow is zero if the depot is not built. (1 point)
120 * fflow11+80*  fflow12 + 75* fflow13 + 100* fflow14 +110*  fflow15 +100*  fflow16  <= 300* build1
120 * fflow21+80*  fflow22 + 75* fflow23+ 100* fflow24 +110*  fflow25 +100*  fflow26  <= 25* build2
in the same way for other depots…
4) Variables (0.5point)
fflowdc >= 0 , for every (d=1,..,6) and (c=1,..,6) 

buildd       is binary , for every (d=1,..,6)

Problem2

Solution : (total:4 points)

[bookmark: _GoBack]x = i 1 if a roadside assistance is located in zone i, 0 otherwise   i=1,…,6 (0.5 point)

Objective function: Total number of roadside assistance (0.5 point)
Min Z = x1 + x2 + x3 + x4 + x5 + x6  
Constraints: A Roadside assistance within 15 mins of each zone. The locations that can reach each zone in 15 minutes: 
the following set of constraints are worth 3 point (0.5 for each constraint)

zone 1:  x1+x2>=1
zone 2: x1 + x2 + x6  >=1
zone 3: x3 + x4  >=1
zone 4:  x3 + x4 + x5>=1   
zone 5:  x4 + x5 + x6  >=1
zone 6: x2 + x5 + x6  >=1

Non-negativity constraints

Problem3 
Solution : (total:6 points)

Model Formulation (3.25points)
Excel Solution (2.5point) and Recommendation (0.25 point)

Xi = 1 if the investment in project i, 0 otherewise			(0.5 point)

Maximize Z = $2700X1+$3330X2+$7010X3+$5770X4+$2900X5+$4870X6 (0.5 point)
Subject to:

the following set of constraints are worth 1.25 point (0.25 for each constraint)
$975X1+$1200X2+$2500X3+$1550X4+$1400X5+$1900X6 < $5800
$350X1+$200X2+$1200X3+$1350X4+$350X5+$1900X6< $3500
$200X1+$200X2+$850X3+$675X4+$87.5X5+$350X6 < $1300
$100X1+$200X2+$400X3+$337.5X4+$21.875X5+$350X6 <   $900
$50X1	+$200X2+$400X3+$168.75X4+$0X5+$350X6 <   $900

X2 <= X4	(0.5 point)
X1 + X3 <= 1	(0.5 point)

All Xi must be binary for all i	

Recommendation (0.25 point)
The firm should invest in projects 1, 2, 4and 5.  He can expect a total NPV of $14,000.  

Problem4
Solution : (total:5 points)

xi = Number of employees beginning work on day I  (0.5 point)
x1 = 0 Sunday
x2 = 7 Monday
x3 = 0 Tuesday
x4 = 27 Wednesday
x5 = 0 Thursday
x6 = 25 Friday
x7 = 1 Saturday

 Minimize Total Deviation:  (0.5 point)


Subject to: the following set of constraints are worth 4 points (0.5 for each constraint)



















