
Povzetek

V današnjem svetu so tako ljudje kot stvari vse bolj povezane med seboj
(družbena omrežja, internet, omrežja stvari,...). Zaradi močne povezanosti
so ta omrežja lahko zelo dovzetna tako za pretok informacij, kot tudi okužb. V
primeru neozdravljive hitro nalezljive okužbe (recimo požar, bolezen, računalnǐski
virus, itd) bi se ta lahko hitro razširila po celotnem omrežju. Za vse vrste
okužb bomo v diplomskem delu uporabili izraz požar. Če se vozlǐsče zaščiti
pred požarom bomo rekli, da gasilec v tem vozlǐsču pogasi požar.

Požar se širi s prehajanjem od okuženih vozlǐsč na tiste, s katerimi so ta
v stiku (so jim sosednja). Njihova srečevanja lahko ponazorimo z grafi, v
katerih točke predstavljajo ljudi, povezave pa stike med njimi. V primeru, ko
je bolezen neozdravljiva in zanjo ni cepiva, se najprej počasi, a vztrajno in vse
hitreje širi, dokler ne zajame celotne populacije, razen določenega deleža ljudi,
ki so morda nanjo odporni. Če imamo možnost še neobolele osebe cepiti in jih
s tem zaščititi pred boleznijo, lahko bolezen omejimo samo na delež populacije.
V jeziku teorije grafov temu rečemo problem gašenja, v katerem nam obolele
osebe predstavljajo goreča vozlǐsča, cepljene (in s tem imune) osebe pa so
zavarovana vozlǐsča.

Problem gašenja se je preučevalo na različnih tipih grafov. Ko se požar
začne v splošnem grafu, situacijo prevedemo na enega že poznanih in rešenih
variant. V diplomskem delu bom prikazal nekatere od njih, kot so: drevesa, zu-
nanje ravninski grafi, končne in neskončne pravokotne mreže, pasovne mreže,
šestkotnǐske mreže, kamor gasilec ali več njih lahko prispe že ob začetku požara,
je tam postavljen že pred požarom ali šele po končno mnogo korakih širjenja
požara.

Abstract

In the world of today people and things are increasingly becoming intercon-
nected (social networks, internet, networks things etc.). Due to strong inter-
connection, these networks are very susceptible for the flow of information but
also for diseases. In case of incurable very contagious infection (this could be
fire, disease or a computer virus, etc.) the latter could easily spread all over
the entire network. In this diploma thesis, we shall use the expression “fire”
for all these kinds of diseases. If the node is protected against fire, we shall
say, the firefighter in this node extinguishes the fire.

The fire is spread by transition from the infected nodes to the ones the
infected ones are in connection with (they are their neighboring ones). Their
meetings could be depicted by graphs where points are representing the peo-
ple and connections their contacts between them. In case when the disease is
incurable and there is no vaccine, it spreads slowly at first. It is persistent,
however, and it spreads faster and faster until it reaches the entire population
except for a limited number of people, who are perhaps immune to it. If we
have the opportunity to vaccinate the persons who are not yet diseased and
protect them against the disease in this way, the disease could be limited only
to one part of the population. In the language of the graph theory, we could



Literatura

[1] E. Auschelevich, D. Chakrabarty, A. Hate, C. Swamy: Approximability
of the firefighter problem: Computing cuts over time, Algorithmica 62 (1),
520–536 (2012).

[2] A. Bonato, M.E. Messinger: Fighting constrained fires in graphs, Theor.
Comp. Sc. 434, 11–22 (2012).

[3] B. Bollobas, I. Leader: The angel and the devil in threee dimensions, J.
Combin. Math Combin. Comput. 113 (1), 176–184 (2006).

[4] L. Cai, Y. Cheng, E. Verbin., Y. Zhou: Surviving Rates of Graphs with
Bounded Treewidth for the Firefighter Problem, SIAM J. Discrete Math 24
(4), 1322–1335 (2010).

[5] L. Cai, Y. Cheng, E. Verbin, Y. Zhou: Surviving Rates of trees and outer-
planar graphs for the Firefighter Problem, manuscript (2009).

[6] L. Cai, W. Wang: The surviving Rate of a Graph for the Firefighter Pro-
blem, SIAM J. Discrete Math. 23 (4), 1814–1826 (2009).

[7] Y. Cheng, E. Verbin, Y. Zhou: On the surviving rate of graphs with bounded
treewidth, SIAM J. Discrete Math. 24 (4), 1322–1335 (2012).

[8] S. Crosby, A. Finbow, B. Hartnell, R. Moussi, K. Patterson, D. Wattar:
Designing fire resistant graphs, manuscript (2005).

[9] M. Develin, S. G. Hartke: Fire containment in grids of dimension three or
higher, Discrete Appl. Math. 155 (17), 2257–2268 (2007).

[10] L. Esperet, J. van den Heuvel, F. Maffray, F. Sipma: Fire containment in
planar graphs, J. Graph Theory 73 (3), 267–279 (2013).

[11] O. N. Feldheim, R. Hod: 3/2 firefighters are not enough, Discrete Appl.
Math. 161, 1–2 (2010).

[12] S. Finbow, A. King, G. MacGilivray, R. Rizzi: The firefighter problem for
graphs of maximum degree three, Discrete Math. 307 (16), 2094–2105 (2007).

[13] S. Finbow, G. MacGillivray: The firefighter problem: A survey of results,
directions and questions, Australas. J. Combin. 43, 57–77 (2009).

[14] P. Fogarty: Catching the fire on grids, (M.Sc thesis) University of Vermont
(2003).

63



[15] S. G. Hartke: Attempting to narrow the integrality gap for the firefighter
problem on trees, DIMACS Ser. Discrete Math. Theoret. Comput. Sci. 70,
179–185 (2006).

[16] B. Hartnell: Firefighter! An application of domination, 25th Manitoba
Conference on Combinatorial Mathematics and Computing, University of
Manitoba, Canada (1995).

[17] B. Hartnell, Q. LI: Firefighting on trees: How bad is the greedy algorithm?,
Congr. Numer. 145, 187–192 (2000).

[18] M. E. Messinger: Average firefighting on infinite grids, Australas. J. Com-
bin. 41, 15–28 (2008).

[19] K. L. Ng, P. Raff: A generalisation of the firefighter problem on Z × Z,
Discrete Appl. Math. 156, 730–745, (2008).

[20] F. S. Roberts: Greedy algorithms in economic Epidemiology, Amer. Math.
Soc. Colloq. Publ. 75, 249–268. (2010).

[21] P. Wang, S.A. Moeller: Fire control on graphs, J. Combin. Math Combin.
Comput. 41, 19–34 (2000).

64


