4.1

Transportation Model  

Note:  Since there is a total capacity of 4900 tons at the processing plants and a total supply of 4800 tons at the three logging locations, the processing plants must be the supply nodes and the logging locations must be the demand nodes.
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The optimal shipping pattern below gives a minimum cost of $780,000.




Eureka       Crescent City     Coos Bay


Garberville
 1600


Grant’s Pass       200                1400


Willard
   100



1500

4.4

Minimum Spanning Tree Model 

a.
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b. 




605 feet


4.7

Maximal Flow Model IGNORE THIS ONE (I meant 4.6)

900 vehicles per hour
4.16
Traveling Salesman Model  (Not on the TEST)
a.


Minimum Traveling Time = 37 min:  Pisa Pizza - 4 - 3 - 2 - 1 - Pisa Pizza 

Delivery time =  4(3) =12 min.   Thus total time for the cycle = 37 + 12 = 49 min

b.
49 min. + 15 min. pickup time = 64 min. per cycle.  He works 6 hours (=360 min.) so he averages 360/64 = 5.625 runs per night.  On each run he makes $4 in tips, so on the average he makes 4(5.625) = $22.50 from tips.  He also makes $5/hr. salary for 6 hours.  Thus his average gross is $22.50 + $30.00 = $52.50 per night.

4.27
Shortest Path Model 



This shortest path model has the switching station as the start node and the packaging area as the finish node.  The arcs between nodes 2, 3, 4, 5, 6, 7, 8, and 9 are bidirectional.  Lines must be built between each production area and the switching station and thus these distances are fixed.

Minimum Total Distance from Switching Station to Packaging Area = 394 feet  



(Switching Station - 3 - 6 - Packaging Area)

Distances

Production Area A - Switching Station 
= 159 each direction

=   318

Production Area B - Switching Station
=   97 each direction

=   194

Production Area C - Switching Station 
=   79 each direction

=   158

Production Area D - Switching Station 
= 172 each direction

=   344

Switching Station - Packaging Area

= 394 each direction

=   788







     TOTAL DISTANCE
= 1802

Costs

Conveyor Belts
(1802 ft. @ $100 per foot)


=
$180,200

Start Stations

(4 @ $18,000 each)



=
$  72,000

Finish Station

(1 @ $20,000 each)



=
$  20,000

Switching Station
(1 @ $52,000 each)



=
$  52,000







     TOTAL COST
=
$324,200

4.38

Assignment Model 

Costs of 10,000,000,000 (1E+10) are given to assignments that cannot be made.

a.


Total Cost = 470:  Alice - Stove; Chuck - Washer; Darren - Refrigerator; 





Ellen - Toilet; Francisco - Air Conditioner; George - Dishwasher


b.
Quotes



Washer

(1.30)(35)
=
$  45.50



Dishwasher

(1.30)(25)
=
$  32.50



Air Conditioner
(1.30)(180)
=
$234.00



Toilet


(1.30)(50)
=
$  65.00



Refrigerator

(1.30)(100)
=
$130.00



Stove


(1.30)(80)
= 
$104.00






TOTAL
$611.00



Profit = $611 - $470 = $141
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