



































































































































OperationsResearch ConstrictorUniversityBremen Fall2023 Session13

Prof SorenPetrat Oct19,2023

HW6 Problem2

A transportation problem
Plant DC

1 2 3 4
Supply

d d

1 800 1300 400 700 12
2 1700 7400 600 1000 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 the lowest namely 100 400 300

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

increased so somecenterswillbeundersupplied






































































































































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



Wecontinue our discussionof networkoptimizationproblems

MinimumSpanningTree problem

Find a paththat connects eachpairofnodeswithminimalcost saycost is
proportional to distancehere

nostale
m

Notefor n nodes we need tofindchinks i.e atreeconnectingallnodes
otherwisewecouldalwaysdelete alinktomakecostsmaller

Algorithm startwithanynodeadd linktonearestnode

connect linkednotestonextnearestnodeirepeat

In ourexample
step1

A

s
a step2

7
steps

s y
step6

start O
B D4

4 astep3 3 1
7

C E
4

step4

Total cost 2 2 1 3 1 5 14



Another problemtypeis thefollowing
MaximumFlowproblem

A
flowcapacitylimitsgiven

z
7distancesare 2

g
g 5 2T sink

irrelevanthere 0 I 5
I 4 4

4 2
5

3
7

ICE a SE's
flowdirection

Objectivemaximizeflowfromsource tosink obeyingcapacitylimits

FYIAugmentedPath algorithm Drawnetworkas

limitA A5

source O t g o f sink
4

0 I 4 o D o

z
s o

EY É s

Augmentingpath
directedpathfromsourcetosink s t every archasstrictly

positivecapacity

inpicturesmallestpossiblenumberat
Now choosean augmentingpath I beginningof arcs

increaseflowby residualcapacity minimumofallcapacitiesalongpath
changecapacitylimitsaccordingly

repeatuntilno augmentingpathcanbechosenanymore



For our example

Apossibleaugmentingpathis O B E T residualcapacity 5 B E

A

D 9 T0 2 so B Io

I

arbitrarynextchoice O A D T res cap 3 1A D

A yo

0É2 so 4 of 96 E T
z

50 0 F

E É'm

0 A B D T res cap 1 A B

to A

052 soTf yo n 885 É'T
z

50 0 F

E É'm
O B D T res cap 210 B
O C E D T res cap 1 E D

O C E T rescap 1 ET

O C E B D T rescap 1 B D




