S-HEURISTIKE

Heuristike sa jednim resenje
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Single-Solution Based Metaheuristics

Algorithm 2.1 High-level template of S-metaheuristics.

Input: Initial solution s;.
=1
Repeat
/* Generate candidate solutions (partial or complete neighborhood) from s, */
Generate(C(s,)) ;
/* Select a solutipn from C(s) to replace the current solution s, */
Se+1 = Select(C(sy))
t=t+1;
Until Stopping criteria satisfied
Output: Best solution found.
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Okolina, , komsiluk®

m Definicija. Funkcija okolina N je preslikavanje N: S — 25 koje svakom redenju s iz S
dodeljuje skup N(s) c S.

m ReSenje s’ iz okoline od s (s € N(S)) je sused od s

m Definicija. Okolina N(s) reSenja s u (1,01) (.1.1)
kontinualnom prostoru je sfera sa centrom e P
s i poluprecnikom € > 0. A x (11,0
(1,0,00 O

m Definicija. Kod diskretnog optimizacionog
problema okolina N(s) reSenja s je 00,1
predstavljana skupom {s’/d(s’,s) < &€}

X1

(0,0,0) (0,1,0
The circle represents

the neighborhood of s
in a continous problem
with two dimensions.

- Nodes of the hypercube represent
solutions of the problem.

- The neighbors of a solution (2.g., (0,1,0))
are the adjacent nodes in the graph.
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Lokalni optimum

m Definicija. U odnosu na datu funkciju okoline N, resenje s € S je lokalni optimum
ako je kvalitetnije od svih svojih suseda, tj. f(s) < f(s’) za svako s’ € N(s)

A Objective

Local optima
Local optima

\ Local and global optima

>

Search space

Institut za matematiku i informatiku




Inicijalno resenje

m Dve glavne strategije u generisanju inicijalnog resenja:

- Slucajno (random) - operacija je brza, ali cesto treba veliki broj iteracija da bi
metoda konvergirala

- Gramzivo (greedy) - vremenski zahtevnije, ali cesto dovodi do brze
konvergencije
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Lokalna pretraga

m Najstarija i najjednostavnija metaheuristicCka metoda

Algorithm 2.2 Template of a local search algorithm.

s = 5p : /* Generate an initial solution s */

While not Termination_Criterion Do
Generate (N(s)) : /* Generation of candidate neighbors */
If there 1s no better neighbor Then Stop ;
s = §" 1 /* Select a better neighbor 5" € N(s) */

Endwhile

Output Final solution found (local optima).
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Lokalna pretraga

m Na osnovu inicijalnog resenja s,, algoritam generise niz resenja s4, Sy, ..., Sk Sa
slede¢im karakteristikama

- Velicina niza k nije unapred poznata

- Si41 EN(sp), Vi€ [0,k — 1]

= f(sig1) < f(sp), Vi€ [0,k —1]

- s je local optimum: f(sy) < f(s),Vs € N(sy)
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|zbor okoline

Objective values

Neighbors /

Objective values 111 12 |- P 1112 First descent
# _,.a"'brder of b mrd o » 001 9 Best descent
101 15 generation
= 001 9 pl 111 w2
-------------- i Random descent
K ...... » "~... Or
Current solution Neighborhood "M o019

Selected neighbor
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1zlaz 1z lokalnog optimuma

Strategies for improving local search

lterate with different Change landscape Accept nonimproving
solutions of the problem neighbors
Multistart lterative local Simulated Tabu
local search search, GRASP annealing search
Change the objective function Use different
or the data input neighborhoods

Guided local Noisy method =~ Smoothing Variable neighborhood
search method search
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