



































































































































OperationsResearch JacobsUniversity Fall2022 Session 15

Prof SorenPetrat Oct20,2022

HW6 Problem2

A transportation problem
Plant DC

1 2 3 4
Supply

d d

1 800 1300 400 700 12
2 1700 7400 600 7000 17

3 600 7200 800 900 71

Demand 70 10 10 10

Here supply demand so a solutionexists seepromo
codeexample

Now suppose we can increasethesupply in one oftheplantsby 1unitandth s the
demand in one of theDes by one unit Whichones should we choose
lookat shadow prices Yplant 100 Yplant2 01 Tplants 100

Ypg 500 Ypca 800 Yo 400 Yp4 550

Increase in plants for 3 and ship to Dc 3 Herethecostincrease

will be thelowest namely 100 400 300

Now Demand in Center 1
goes up to 15units b t productioncannotbe

increased so some centerswillbeundersupplied






































































































































ProblemWeneed total supply totaldemand for solutiontoexist

Solution Introduce dummy source with O associatedshipping
cost

DCPlant
y z y

Supply
d a

1 800 1300 400 700 12
2 1700 7400 600 7000 17

3 600 7200 800 900 71

4 0 0 0 0 5

Demand 15 10 10 10

Newsolution see promocode DCL willbeundersupplied






































































































































The shortestpathproblem again
A

2
a

7

0 5
B 4 D

5 T
4 3 1

7
C E

4

Table for our example
Iteration Solvednodes Total n thnearest Mindistance last
steph directlyconnectedto Yield distance node connection

Hotal of unsolvedmodest node Fnewsolveduode

soleduodest innextstep

1 00 A 2 A 2 O A
213 go t C 4

A BB 212 4 E E O C

D 247 94 I o t
E 4 3 7
E 4 4 8

E 7 B E

I t D 2 7 9
5 D 4 4 8 B D

E D 7 1 8
D

E D

6 I 0 t T 8 5 73 T 13 D T
T 7 7 74

Purple solvednodesthatarenotconnectedtoany
unsolvednodes landcanthusbeneglected

infurthersteps
Blue solvednodesthatareconnectedtounsolvednodes

Shortestpaths O A B E D T and O AB D T withtotaldistane 13



For Problem2 Homework7

MinimumSpanningTree problem

Similar to ShortestPath problembut now path needstoconnecteachpairofnodes

withminimalcost saycost is proportional to distancehere

Notefor n nodes we need tofind a 1 links i.e atreeconnectingallnodes
thisenecouldalwaysdelete alinktomakecostsmaller

Algorithm startwithanynodeadd linktonearestnode

connect linkednotestonextnearestnodeirepeat

In ourexample
step1

A
2 stepa

7
steps step6

start O 5 5
B 4 D

4 astep3 3 1
7

C E
4

step4


