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Introduction

Motivation

Dominating Sets’ Applications

@ Social network: maximizing influence (how a trend, a hit or
a viral can be spread through the society), friendships




Introduction

Motivation

Dominating Sets’ Applications
@ Ad-hoc wireless (sensor) networks: coverage
@ Electrical transmission lines: fault location




@ Majority Illusion, Friendship Paradox
@ help alleviate social problems: drinking, smoking, drugs
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Robot Tour Optimization

Suppose you have a robot arm equipped with a tool, say a
soldering iron. To enable the robot arm to do a soldering job,
we must construct an ordering of the contact points, so the
robot visits (and solders) the points in order.

We seek the order which minimizes the testing time (i.e.
travel distance) it takes to assemble the circuit board.


vassilis zisimopoulos



Find the Shortest Robot Tour

You are given the job to program the robot arm. Give me an
algorithm to find the best tour!



Nearest Neighbor Tour

A popular solution starts at some point py and then walks to
its nearest neighbor p; first, then repeats from p;, etc. until
done.

Pick and visit an initial point pg

P = Do

1 =10

While there are still unvisited points
=141
Let p; be the closest unvisited point to p; 4
Visit Di

Return to py from p;



A Correct Algorithm: Exhaustive Search

We could try all possible orderings of the points, then select
the one which minimizes the total length:

d= o0
For each of the n! permutations II; of the n points
If (cost(I1;) < d) then
d = cost(I1;) and P, = 11;
Return P,,;,

Since all possible orderings are considered, we are guaranteed
to end up with the shortest possible tour.



Exhaustive Search is Slow!

Because it tries all n! permutations, it is much too slow to use
when there are more than 10-20 points.
No efficient, correct algorithm exists for the traveling
salesman problem, as we will see later.
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O mAavadiog TtwAnthc (TSP)
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2 0vdeon Teppatikwv-TToAOYLOTOV

To mpdfAnua

m > Ovolo m Teppoatik@v Tou BéAouv var ouvdeBolv oto diktuo

m Y Ovolo n TToloyloTt®v Tou SiktVov

m KaBe Teppatikd Belel va ouvdeBel pe a; voloylotéc

m Kd&Be Tmoloyiothig umopel va e§umnpetiioel To TOAD b, TEPULATIKA

m H o0vdeon Teppatiko T; pe vmoloylott Y; €xel k6aTog ¢;j
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m MetopAnTéc amdpoonc
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2 0vdeon Teppatikwv-TToAOYLOTOV

Awpepfic Ypdypoc ovdBeonc

T1 Yl
T2 Y2
T; Y;
> a; < b
T Y

Entidvon pe texvikéc Ocwplacg MNpdywv
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https://www.datadriveninvestor.com/2019/01/31/a-quick-guide-to-investment-algorithms/

Tetpaywvikog [lpoypoplortiopog

tr — pat Az

maximize  q(x) =7
n

subject to Zazz =1,1=1,...,n
i=1

ZCZZO, izl,...,n

L1

r= | |, pévag ovvtedeotic BapitnTog kol A évog TeTpaywvikdg

T
Tiivalkalg . X n, 7 SLAVUOopOL KOGVl 1 X 1
(BéATioTn Srayeipiom xaptopulakinv Markowitz, BpoBeio NoumTAeA
otkovopiog 1990)



H kAdon NP

To TpoPAfuoaTo

m Ocwpia Mpdywv (BeAtioToToinon)
m [oapdAAnAn Apxrtektovikn (task placement)
m Quadratic Assignment

m Interconnection Networks
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Heuristics o |

Incremental

Approximation =—
algorithms

NP-complete

L, Exact
algorithms

_——= Local Search

Extensions

meta-heuristics
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m Exact Algorithms

— moderate size
— execution time?

— parallelization?
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m Exact Algorithms

— moderate size
— execution time?
— parallelization?

m Heuristics
— large sizes

— reasonable execution time
— approximation
— problem specific

— parallelization?



Ot péBodol

m Approximation Algorithms
— solution quality quarantee

— fully polynomial approximation schemes (FPTAS)



Ot péBodol

m Approximation Algorithms
— solution quality quarantee

— fully polynomial approximation schemes (FPTAS)

m Local Search Methods
— general methods

— approximation?

— local optimal!

— feasible initial solution?
— neighborhood structure?
— neighborhood's search?

— initial-solution-local optimum quality!



Ot péBodol

m Simulated Annealing

general technique

escape from local optimal
asymptoticaly optimal
good solution quality
execution time!

approximation in finite time?
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m Simulated Annealing

general technique

escape from local optimal
asymptoticaly optimal
good solution quality
execution time!

approximation in finite time?

m Neural Network Methods

general methods

escape from local optimal

massively parallel methods

flexible methods: add constraints code
initial solution feasible not necessary
good solutions

approximation?



