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networks into classes of mutually isolated nodes” European Conference on Complex
Systems (ECCS ’05) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

0.2.13 Conference version: Alexis C. Kaporis, Lefteris M. Kirousis, Efthimios G. Lalas
“Lower bounds to the conjectured threshold value for the 3-SAT problem” 4th Pan-
hellenic Logic Symposium (PLS ’03) . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

0.2.14 Conference version: A. Kaporis, C. Makris, S. Sioutas, A. Tsakalidis, K. Tsichlas
and C. Zaroliagis. “Dynamic Interpolation Search Revisited.” 33rd International
Colloquium on Automata, Languages and Programming (ICALP ’06), July 9 - 16,
2006 S. Servolo, Venice - Italy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

0.2.15 Conference version: A.C. Kaporis and P.G. Spirakis. “The price of Optimum in
Stackelberg games on arbitrary networks and latency functions.” 18th ACM Sympo-
sium on Parallelism in Algorithms and Architectures (SPAA ’06), Cambridge, MA,
USA
Invited lemma: Algorithms for the Price of Optimum in Stackelberg Games (2005;
Kaporis, Spirakis). The Encyclopedia of Algorithms, Springer
Journal version: Theoretical Computer Science (2008), doi:10.1016/j.tcs.2008.11.002.
25



0.2.16 Conference version: A.C. Kaporis, L.M. Kirousis, E.C. Stavropoulos. “Approxi-
mating almost all instances of Max Cut within a ratio above the Hastad threshold.”
14th Annual European Symposium on Algorithms (ESA ’06), 11-13 September 2006,
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0.1 Biografikì ShmeÐwma

0.1.1 StoiqeÐa epikoinwnÐac

'Onoma: Alèxhc
Ep¸numo: Kapìrhc

Trèqousa jèsh:

Episthmonikìc Sunerg�thc TEI MesologgÐou
SEP sto Ellhnikì Anoiqtì Panepist mio (PLH 30)
Ep. Kajhght c Mhqanik¸n H/U & Plhroforik c,
Panepist mio Patr¸n, PD 407/80

HmeromhnÐa gènnhshc: 4 AugoÔstou 1971
Uphkoìthta: Ellhnik 
Oikogeneiak  kat�s-
tash:

'Agamoc

Stratiwtik  jhteÐa: 1998-2000 Anj/gìc PezikoÔ
DieÔjunsh: Tm ma Mhqanik¸n H/U & Plhroforik c

Panepist mio Patr¸n
TK: 265 04

Thlèfwno: +30 2610 996943 (grafeÐo), 995932 (spÐti), 6945 111 374
OmoiotupÐa: +30 2610 996980
Hlektronik  jurÐda: kaporis@ceid.upatras.gr
IstoselÐda: http://students.ceid.upatras.gr/∼kaporis/
IstoselÐda Anafor¸n: http://scholar.google.com/

0.1.2 TÐtloi spoud¸n & upotrofÐec

Basikì PtuqÐo

ApofoÐthse apì to Tm ma Majhmatik¸n tou PanepisthmÐou Patr¸n ton Dekèmbrio tou 1997.

Didaktorikì

Ton M�rtio tou 1997 ègine dektìc wc metaptuqiakìc foitht c sto Tm ma Mhqanik¸n Hlektronik¸n Upol-
ogist¸n & Plhroforik c tou PanepisthmÐou Patr¸n. Thn epÐbleyh twn metaptuqiak¸n tou spoud¸n eÐqe
o Kajhght c k. Eleujèrioc KuroÔshc. Apì ton M�rtio tou 1998 wc M�rtio tou 2000 uphrèthse ston
Ellhnikì Stratì. Ton IoÔnio tou 2003 uperaspÐsthke me epituqÐa th didaktorik  tou diatrib .

UpotrofÐec

• [2007 − 2008] Ereunht c sto Eurwpaðkì Prìgramma: IST Program of the European Union under
contract number IST-015964 (AEOLUS). Forèac qrhmatodìthshc: Ereunhtikì Akadhmaðkì InstitoÔto
TeqnologÐac Upologist¸n. - N.P.I.D.

• [2004−2006] Basikìc ereunht c sto ereunhtikì èrgo ��Pujagìrac I�� me tÐtlo: ��Upologistik� DÔskola
Probl mata kai Efarmogèc. Prosèggish mèsw SÔgqronwn Teqnik¸n��. Forèac qrhmatodìthshc:
Epitrop  Ereun¸n, Panepist mio Patr¸n.
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• [2000 − 2003] Basikìc ereunht c sto ereunhtikì èrgo ��K. Karajeodwr �� me tÐtlo: ��Allag  f�shc
se tuqaÐa deÐgmata upologistik� dÔskolwn sunduastik¸n problhm�twn��. Forèac qrhmatodìthshc:
Epitrop  Ereun¸n, Panepist mio Patr¸n.

• [1997− 1998] Basikìc Ereunht c sto ereunhtikì èrgo PENED ��Teqnht  Exagwg  Sumperasm�twn:
Mèjodoi kai Efarmogèc��. Kwdikìc 95 ED 86. Genik  GrammateÐa 'Ereunac & TeqnologÐac. Forèac
qrhmatodìthshc: Ereunhtikì Akadhmaðkì InstitoÔto TeqnologÐac Upologist¸n. - N.P.I.D.

• Qrhmatodot jhke apì to Ereunhtikì Akadhmaðkì InstitoÔto TeqnologÐac Upologist¸n gia thn k�luyh
exìdwn metakin sewc kai summetoq c se diejn  ereunhtik� sunèdria pou èlaban q¸ra tìso sthn Amerik 
ìso kai sthn Eur¸ph.

• [Ianou�rio- M�rtio 2002] Qrhmatodot jhke apì to Institute de Mathematiques de Luminy (IML) kai
to Laboratoire d’ Informatique de Marseille (LIF), France.

• [M�rtioc 2002] Qrhmatodot jhke apì to University of Cincinnati, Ohio, USA.

• [M�rtioc 2003] Qrhmatodot jhke apì to prìgramma High-level Scientific Conferences thc Eurwpaðk c
'Enwshc, se sunduasmì me to Schloss Dagstuhl International Conference and Research Center for
Computer Science, Germany.

• [IoÔnioc 2003] Qrhmatodot jhke apì to Alexander S. Onassis Public Benefit Foundation se sunduasmì
me to Foundation for Research and Technology-Hellas (FORTH).

0.1.3 Didaktorik  diatrib 

To IoÔnio tou 2003 uperaspÐsthke me epituqÐa en¸pion thc eptameloÔc exetastik c epitrop c thn didaktorik 
tou diatrib . H diatrib  oloklhr¸jhke upì thn epÐbleyh tou Kajhght  k. Eleujèriou KuroÔsh. O tÐtloc
thc diatrib c  tan ��Melèth fainomènwn allag c f�shc se sunduastik� probl mata��. Ton IoÔlio tou 2003
orkÐsthke did�ktorac.

0.1.4 Proskl seic gia parousÐash ereunhtik c drasthriìthtac

• [M�rtioc 2003] Proskeklhmènoc omilht c sto diejnèc sunedriakì kèntro Jewrhtik c Plhroforik c
Dagstuhl thc GermanÐac.

• [Noèmbrioc 2004] Proskeklhmènoc omilht c sto Metaptuqiakì Prìgramma ��LOGIKH KAI JEWRIA
ALGORIJMWN KAI UPOLOGISMOU ��.
http://www.math.uoa.gr/mpla/

• Typical case optimization problems on large graphs. Optimization in Complex Networks Satellite
Workshop at ECCS ’06 27 - 28 September 2006, European Conference on Complex Systems 2006,
Said Business School, University of Oxford 25-29 September 2006.

0.1.5 Krit c se periodik� kai sunèdria

'Eqei krÐnei ereunhtikèc ergasÐec sta sunèdria SAT ’04, ’05, STACS ’03, LICS ’03, ESA ’06, CIAC ’06,
LICS ’03, SAGT ’08, IPCO’08, WEA ’08 kaj¸c kai sta periodik� Random Structures & Algorithms,
Journal of Artificial Intelligence, Journal of Discrete Algorithms, Theory of Computing Systems, Journal
of Combinatorial Theory.

Tèloc, gr�fei �rjra gia ereunhtikèc ergasÐec sto American Mathematical Society: Mathematical Re-
views database.
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0.1.6 Kef�laia se biblÐa

1. A. C. Kaporis, P. G. Spirakis: Selfish splittable flows and NP-completeness. Handbook on NP-
Completeness: Theory and Applications. Chapman & Hall-CRC, Computer & Information Science
Series. (In preparation.)

2. A. C. Kaporis, L. M. Kirousis, Y. C. Stamatiou. Proving Conditional Randomness using the Principle
of Deferred Decisions. Computational Complexity and Statistical Physics, Oxford University Press.

3. Algorithms for the Price of Optimum in Stackelberg Games (2005; Kaporis, Spirakis). The Encyclo-
pedia of Algorithms, Springer.

4. Thresholds for random k-SAT (2002; Kaporis, Kirousis, Lalas) The Encyclopedia of Algorithms,
Springer.

0.1.7 Episthmonikèc dhmosieÔseic se diejn  periodik� me kritèc

1. A. C. Kaporis, L. M. Kirousis, Y. C. Stamatiou Malvina Vamvakari and M. Zito: The unsatisfiability
threshold revisited. Discrete Applied Mathematics, Vol. 22, Issue 2, 1525–1538, Elsevier.
18 Anaforèc, analutik  parousÐash sthn Enìthta 0.2.1.

2. A. C. Kaporis, L. M. Kirousis, and Y. C. Stamatiou: A note on the non-colorability threshold of a
random graph. Electronic Journal of Combinatorics, 7 (1) (2000).
17 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.2.

3. A. C. Kaporis, L. M. Kirousis, and I. Giotis: Corrigendum to: A note on the non-colorability threshold
of a random graph. Electronic Journal of Combinatorics, 7 (1) (2000).
4 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.3.

4. A. C. Kaporis, L. M. Kirousis, E. Kranakis, D. Krizanc, Y. C. Stamatiou, E. C. Stavropoulos:
Locating information with uncertainty in fully interconnected networks with applications to world
wide web information retrieval. Computer Journal, 44 221–229
1 Anafor�, analutik  parousÐash thc sthn Enìthta 0.2.4.

5. A. C. Kaporis, L. Kirousis, Y. Stamatiou: Proving conditional randomness using the principle of
deferred decisions. Special Volume on Computational Complexity and Statistical Physics, Santa Fe
Institute of Technology, Oxford University Press.
7 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.5.

6. A. C. Kaporis, L. M. Kirousis, E. G. Lalas: The probabilistic analysis of a greedy satisfiability algo-
rithm. Random Structures and Algorithms, Wiley, 28(4), 444–480.
75 Anaforèc, metaxÔ aut¸n sta periodik� Nature, Science, Journal of the American Mathe-
matical Society, Journal of the Association of Computing Machinery, analutik  parousÐash
touc sthn Enìthta 0.2.6.
ApoteleÐ proskeklhmèno l mma sthn Encyclopedia of Algorithms:
http://refworks.springer.com/algorithms.

7. A. C. Kaporis, L. M. Kirousis, E. G. Lalas: Selecting complementary pairs of literals. Electronic
Notes in Discrete Mathematics (ENDM), Elsevier Science, 16 (2003)
32 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.7.

8. J. Dı́az, A.C. Kaporis, G. Kemkes, L.M. Kirousis, X. Pérez, N.C. Wormald: On the chromatic number
of a random 5-regular graph. Journal of Graph Theory, Wiley. To appear.
A preliminary version has appeared in Proc: 13th Annual European Symposium on Algorithms (ESA
’05), Spain, October 3-6, 2005.
2 Anaforèc, analutik  parousÐash thc sthn Enìthta 0.2.8.
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9. A. C. Kaporis and P. G. Spirakis. The price of Optimum in Stackelberg games on arbitrary networks
and latency functions. Theoretical Computer Science (2008), doi:10.1016/j.tcs.2008.11.002
17 anaforèc. Analutik  parousÐash sthn Enìthta 0.2.15.
ApoteleÐ proskeklhmèno l mma sthn Encyclopedia of Algorithms:
http://refworks.springer.com/algorithms.

SÔnolo anafor¸n ìlwn twn ergasi¸n pou emfanÐzontai se periodik�: 142

0.1.8 Episthmonikèc dhmosieÔseic se diejn  sunèdria me kritèc

1. A. C. Kaporis, L. M. Kirousis, Y. C. Stamatiou Malvina Vamvakari and Michele Zito: The un-
satisfiability threshold revisited. In Proc.: 16th Annual IEEE Symposium on Logic in Computer
Science (LICS ’01) affiliated Workshop on Theory and Applications of Satisfiability Testing (SAT
’01), Boston, USA.
15 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.1.

2. A. C. Kaporis, L. M. Kirousis, Y. C. Stamatiou M. Vamvakari and M. Zito: Coupon collectors, q-
binomial coefficients and the unsatisfiability threshold. In Proc.: 7th Italian Conference on Theoretical
Computer Science (ICTCS ’01), Torino, Italy.

3. A. C. Kaporis, L. Kirousis, Y. Stamatiou: How to prove conditional randomness using the principle
of deferred decisions. In Proc: “Phase Transitions And Algorithmic Complexity”, June 3-5, 2002
Institute for Pure and Applied Mathematics (IPAM ’02), University of California, Los Angeles, USA.
7 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.5.

4. A. C. Kaporis, L. Kirousis, Y. Stamatiou, M. Zito: Upper bounds to the satisfiability threshold:
a review of the rigorous results Workshop on Computational Complexity and Statistical Physics
September 4-6, 2001, Santa Fe, New Mexico, USA, Sponsored by Los Alamos National Laboratory,
the Santa Fe Institute and the University of New Mexico.

5. A. C. Kaporis, L. M. Kirousis, E. G. Lalas: The Probabilistic analysis of a greedy satisfiability algo-
rithm. In Proc.: 10th Annual European Symposium on Algorithms (ESA ’02) Rome, Italy. Lecture
Notes in Computer Science, Springer-Verlag, Vol: 2461/2002, January 2002, pp. 574-585
Also in Proc: 5th International Symposium on the Theory and Applications of Satisfiability Testing
(SAT ’02), Cincinnati, USA.
75 Anaforèc, metaxÔ aut¸n sta periodik� Nature, Science, Journal of the American Mathe-
matical Society, Journal of the Association of Computing Machinery, analutik  parousÐash
touc sthn Enìthta 0.2.6.
ApoteleÐ proskeklhmèno l mma sthn Encyclopedia of Algorithms:
http://refworks.springer.com/algorithms.

6. A. C. Kaporis, L. M. Kirousis, E. G. Lalas: Selecting complementary pairs of literals. In Proc: 18th

Annual IEEE Symposium on Logic in Computer Science(LICS ’03) affiliated Workshop on Typical
case complexity and phase transitions, Ottawa, Canada.
34 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.7.

7. A. C. Kaporis, L. M. Kirousis, E. G. Lalas: Lower bounds to the conjectured threshold value for the
3-SAT problem. In Proc: 4th Pan-Hellenic Logic Symposium (PLS ’03), Thessaloniki, Greece.
Analutik  parousÐash sthn Enìthta 0.2.13.

8. A. C. Kaporis, C. Makris, S. Sioutas, A. Tsakalidis, K. Tsichlas, C. Zaroliagis: Improved bounds for
finger search on a RAM. In Proc. 11th Annual European Symposium on Algorithms (ESA ’03),
Budapest, Hungary.
Analutik  parousÐash sthn Enìthta 0.2.9.
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9. A. C. Kaporis, L. M. Kirousis, E. I. Politopoulou, P. G. Spirakis: Experimental results for Stackelberg
scheduling strategies. In Proc: 4th International Workshop on Efficient and Experimental Algorithms
(WEA ’05), Springer Verlag, Lecture Notes in Computer Science 3503, 77-89, Santorini Islands,
Greece, 2005.
Analutik  parousÐash sthn Enìthta 0.2.11.

10. J. Dı́az, G. Grammatikopoulos, A.C. Kaporis, L.M. Kirousis, X. Pérez, D.G. Sotiropoulos.: 5-Regular
Graphs are 3-Colorable with Uniformly Positive Probability. In Proc: 13th Annual European Sym-
posium on Algorithms (ESA ’05), Spain, October 3-6, 2005.
2 Anaforèc, analutik  parousÐash thc sthn Enìthta 0.2.8.

11. A.C. Kaporis, C. Makris, G. Mavritsakis, S. Sioutas, A. Tsakalidis, K. Tsichlas, C. Zaroliagis: ISB-
Tree: A New Indexing Scheme with Efficient Expected Behaviour. In Proc: 16th Annual International
Symposium on Algorithms and Computation (ISAAC ’05), December 19 - 21, 2005, Sanya, Hainan,
China.
Analutik  parousÐash sthn Enìthta 0.2.10.

12. J. Dı́az, A.C. Kaporis, L.M. Kirousis, X. Pérez.: Partitioning networks into classes of mutually iso-
lated nodes. In Proc: European Conference on Complex Systems (ECCS ’05), Paris, 14-18 November
2005.
Analutik  parousÐash sthn Enìthta 0.2.12.

13. A.C. Kaporis, C. Makris, S. Sioutas, A. Tsakalidis, K. Tsichlas and C. Zaroliagis. Dynamic Interpo-
lation Search Revisited. 33rd International Colloquium on Automata, Languages and Programming
(ICALP ’06) July 9 - 16, 2006 S. Servolo, Venice - Italy.
Analutik  parousÐash sthn Enìthta 0.2.14

14. A.C. Kaporis and P. G. Spirakis. The price of Optimum in Stackelberg games on arbitrary networks
and latency functions. 18th ACM Symposium on Parallelism in Algorithms and Architectures Cam-
bridge (SPAA ’06), MA, USA July 30 - August 2, 2006.
17 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.15.
ApoteleÐ proskeklhmèno l mma sthn Encyclopedia of Algorithms:
http://refworks.springer.com/algorithms.

15. A.C. Kaporis, L.M. Kirousis, E.C. Stavropoulos. Approximating almost all instances of Max Cut
within a ratio above the Hastad threshold. 14th Annual European Symposium on Algorithms (ESA
’06), 11-13 September 2006, ETH Zürich, Zürich, Switzerland.
2 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.16.

16. D. Fotakis, A.C. Kaporis and P. Spirakis. Atomic congestion games: fast, myopic and concurrent.
1st International Symposium on Algorithmic Game Theory. April 30 - May 2, 2008, Paderborn,
Germany, Venue: Heinz-Nixdorf-Forum (HNF)
2 Anaforèc, analutik  parousÐash touc sthn Enìthta 0.2.18.

17. Dimitris Kalles, Alexis C. Kaporis, Paul G. Spirakis: Myopic Distributed Protocols for Singleton and
Independent-Resource Congestion Games. 7th International Workshop, WEA 2008, Provincetown,
MA, USA, May 30-June 1, 2008, Proceedings. Lecture Notes in Computer Science 5038 Springer
2008.

SÔnolo anafor¸n ìlwn twn ergasi¸n pou emfanÐzontai se sunèdria: 131.
H Enìthta 0.2 perièqei leptomèreiec gia k�je ergasÐa kai analutik� tic anaforèc pou èqei l�bei, oi opoÐec

sunolik� eÐnai 153.
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0.1.9 Ereunhtik� endiafèronta

• Sta plaÐsia thc didaktorik c tou diatrib c epikèntrwse sth melèth katwflik¸n fainomènwn allag c
f�shc se sunduastik� probl mata. Melèthse thn tupik  sumperifor� thc idiìthtac ikanopoihsimìthtac
tuqaÐwn logik¸n prot�sewn se k Kanonik  Suzeuktik  Morf , k-SAT. EpÐshc, melèthse thn sqedìn
bèbaih qrwmatisimìthta tuqaÐwn grafhm�twn, k-Coloring. Tèloc melèthse to prìblhma MAX CUT.

• EpÐshc, ta ereunhtik� tou endiafèronta str�fhkan sth melèth dunamik¸n dom¸n anaz thshc dedomènwn
me qr sh pijanotik¸n mejìdwn. Melèthse oikogèneiec katanom¸n gia ta dedomèna eisìdou, kai sqedÐase
domèc dedomènwn pou ekmetalleÔontai tic katanomèc autèc gia na epitÔqoun qamhlì qrìno anaz thshc
kai ananèwshc thc dom c me meg�lh pijanìthta. Tèloc, aplopoÐhse se shmantikì bajmì klassikèc
domèc anaz thshc diamorf¸nontac autèc se aplèc rÐyeic sfairidÐwn se keli�.

• 'Ena nèo pedÐo èreunac eÐnai h melèth sunduastik¸n idiot twn (p.q. di�metroc, sunektikìthta, k.a.) tou
Pagkìsmiou IstoÔ. Shmantikìc ereunhtikìc stìqoc eÐnai h efarmog  isqur¸n ergaleÐwn thc Pijan-
otik c Mejìdou, thc JewrÐac TuqaÐwn Grafhm�twn kai thc Statistik c Mhqanik c gia thn apìdeixh
tupik¸n idiot twn gia ton Pagkìsmio Istì. H kateÔjunsh èreunac axiopoi sei klassik� kai prìsfata
apotelèsmata sthn JewrÐa PaignÐwn (Game Theory) kai genikìtera sthn Mikrooikonomik  JewrÐa.
Melèthse zht mata algorijmik c poluplokìthtac pou aforoÔn PaÐgnia me efarmogèc sto DiadÐktuo.

0.1.10 Ereunhtik  kai epaggelmatik  enasqìlhsh

• [1997 − 1998] 'Elabe upotrofÐa apì thn Genik  GrammateÐa 'Ereunac & TeqnologÐac kai summeteÐqe
wc mìnoc nèoc ereunht c, upì thn episthmonik  epÐbleyh tou Kajhght  k. Eleujèriou KuroÔsh, sto
prìgramma basik c èreunac PENED ��Teqnht  Exagwg  Sumperasm�twn: Mèjodoi kai Efarmogèc��
me kwdikì 95 ED 86.

• [1998−2000] Uphrèthse wc dìkimoc èfedroc Anjupoloqagìc sto Pezikì S¸ma tou EllhnikoÔ StratoÔ.
To qronikì di�sthma 1998-2000 uphrèthse sto 218 TE sth Kalamwt  QÐou. To qronikì di�sthma 1999-
2000  tan upeÔjunoc tou tm matoc mhqanogr�fhshc sthn 71 ME, Riganìkampou Patr¸n.

• [2000− 2003] 'Elabe upotrofÐa apì thn Epitrop  Ereun¸n tou PanepisthmÐou Patr¸n kai summeteÐqe
wc mìnoc nèoc ereunht c, sto prìgramma basik c èreunac ��K. Karajeodwr �� upì thn episthmonik 
epÐbleyh tou Kajhght  k. Eleujèriou KuroÔsh. O tÐtloc tou progr�mmatoc  tan ��Allag  f�shc se
tuqaÐa deÐgmata upologistik� dÔskolwn sunduastik¸n problhm�twn��.

• [2004−2006] Basikìc ereunht c sto ereunhtikì èrgo ��Pujagìrac I�� me tÐtlo: ��Upologistik� DÔskola
Probl mata kai Efarmogèc. Prosèggish mèsw SÔgqronwn Teqnik¸n��. Forèac qrhmatodìthshc:
Epitrop  Ereun¸n, Panepist mio Patr¸n.

• [2003 − 2004] Anaplhrwt c kajhght c sthn mèsh ekpaÐdeush, Teqnikì Epaggelmatikì LÔkeio Kal-
abrÔtwn.

• [2003− 2004] Lèktorac Tm matoc Epist mhc Ulik¸n, PD 407, PanepisthmÐou Patr¸n.

• [2004−2008] Mèloc Sunergazìmenou EkpaideutikoÔ ProswpikoÔ (SEP) sto Ellhnikì Anoiqtì Panepist -
mio (EAP), sthn jematik  enìthta Jemeli¸seic Epist mhc H/U (PLH 30).

• [2004 − 2008] Mèloc 'Ektaktou EkpaideutikoÔ ProswpikoÔ sto An¸tato Teqnologikì Ekpaideutikì
'Idruma (TEI) MesologgÐou, ìpou dÐdaxe ta maj mata Algìrijmoi, Programmatismìc I (gl¸ssa C),
Metaglwttistèc kai Antikeimenostraf c Programmatismìc.

• [2005 − 2007] EpÐkouroc Kajhght c, Tm matoc Mhqanik¸n Hlektronik¸n Upologist¸n kai Plhro-
forik c (PD 407), PanepisthmÐou Patr¸n.
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0.1.11 Epikourikì èrgo

• [Septèmbrioc 2000 - Dekèmbrioc 2000] DÐdaxe JewrÐa Pijanot twn, se proptuqiakoÔc foithtèc tou T-
m matoc Mhqanik¸n Hlektronik¸n Upologist¸n & Plhroforik c tou Panepist miou thc P�trac.

• [Ianou�rioc 2001 - IoÔnioc 2001] DÐdaxe Pijanotikèc Teqnikèc, se proptuqiakoÔc foithtèc tou Tm -
matoc Mhqanik¸n Hlektronik¸n Upologist¸n & Plhroforik c tou Panepist miou thc P�trac.

• [2001 - 2002] DÐdaxe Upologistik  Poluplokìthta, Diakrit� Majhmatik� I se proptuqiakoÔc foithtèc
tou Tm matoc Mhqanik¸n Hlektronik¸n Upologist¸n & Plhroforik c tou Panepist miou thc P�trac.

• [Septèmbrioc 2003 - Dekèmbrioc 2003] DÐdaxe to upoqrewtikì m�jhma Gl¸ssa ProgrammatismoÔ For-
tran 90, se proptuqiakoÔc foithtèc tou Tm matoc Epist mhc Ulik¸n, PanepisthmÐou Patr¸n (PD
407).

• [2004 − 2008] Did�skei JewrÐa AlgorÐjmwn, Tupik¸n Glwss¸n kai Autom�twn kaj¸c kai Upologis-
tik  Poluplokìthta, wc SEP sto Ellhnikì Anoiqtì Panepist mio (EAP), sthn jematik  enìthta
Jemeli¸seic Epist mhc H/U (PLH 30).

• [2004−2008] Did�skei Algìrijmouc, Programmatismì I, Metaglwttistèc kai Antikeimenostraf  Pro-
grammatismì sto (TEI) MesologgÐou.

• [2005 - Dekèmbrioc 2007] DÐdaxe ta upoqrewtik� maj mata Diakrit� Majhmatik� I kai Eidik� Jèmata
Upologistik c Poluplokìthtac se proptuqiakoÔc foithtèc tou Tm matoc Mhqanik¸n Hlektronik¸n
Upologist¸n, PanepisthmÐou Patr¸n (PD 407).

0.1.12 Summetoq  se episthmonik� sqoleÐa

1. [28 IanouarÐou - 1 MartÐou 2002] Logique et Interactione, CIRM Institute de Mathematiques de Lu-
miny (IML) Laboratoire d’ Informatique de Marseille (LIF), France.

2. [15 - 19 IounÐou 2003] Algorithmic aspects of the World Wide Web, pragmatopoi jhke sto 'Idruma
TeqnologÐac kai 'Ereunac (ITE) sto Hr�kleio thc Kr thc.

3. [15 - 19 IounÐou 2003] Algorithmic aspects of Game Theory in Large Scale Networks, pragmatopoi jhke
sth SantorÐnh, upì thn upost rixh twn Eurwpaðk¸n Programm�twn 'Ereunac Delis, Evergrow kai to
Ereunhtikì Akadhmaðkì 'Idruma TeqnologÐac Upologist¸n.

4. [15 - 19 IounÐou 2003] Summer School on Game Theory in Computer Science June 26-30, 2006, De-
partment of Computer Science, University of Aarhus, Denmark.
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0.2 Upìmnhma Ereunhtik¸n Ergasi¸n kai Anafor¸n touc

0.2.1 Journal version: A. C. Kaporis, L. M. Kirousis, Y. C. S. Malvina Vamvakari
and M. Zito “The unsatisfiability threshold revisited” Discrete Mathematics,
Vol. 22, Issue 2, 1525–1538, Elsevier.

Conference version: 16th Annual IEEE Symposium on Logic in Computer Sci-
ence (LICS ’01) affiliated Workshop on Theory and Applications of Satisfiability
Testing (SAT ’01), Boston, USA.

Sto prìblhma SAT prèpei na apofasÐsoume an mia dosmènh logik  prìtash èqei toul�qiston mÐa aponom 
al jeiac pou thn ikanopoieÐ. O Cook se èna di�shmo apotèlesma èdeixe ìti eÐnai to SAT eÐnai pl rec sthn
kl�sh NP. Mia logik  prìtash eÐnai se Kanonik  Suzeuktik  Morf  an apoteleÐtai apì suzeÔxeic diazeÔxewn
proshmasmènwn metablht¸n. To k-SAT eÐnai periorismìc tou SAT, ìpou k�je logik  prìtash eÐnai se
Kanonik  Suzeuktik  Morf  me akrib¸c k proshmasmènec metablhtèc an� sÔzeuxh, kai eÐnai pl rec sthn
kl�sh NP gia k�je k ≥ 3.

Se mÐa prosp�jeia katanìhshc thc endogenoÔc poluplokìthtac tou probl matoc, peiramatistèc ektèlesan
meg�lhc klÐmakac peir�mata me tuqaÐec k-SAT logikèc prot�seic. Parat rhsan ìti h puknìthta r twn logik¸n
prot�sewn, h opoÐa eÐnai to pl joc twn suzeÔxewn proc to pl joc twn metablht¸n, epidroÔse kajoristik�
sthn duskolÐa epÐlushc touc. Dhlad  to empeirikì fainìmeno  tan ìti gia mikrèc timèc (meg�lec timèc,
antÐstoiqa) thc puknìthtac r sqedìn ìlec oi logikèc prot�seic epilÔontan gr gora (gr gora apodeiknuìtan
ìti den eÐqan lÔsh, antÐstoiqa). To shmantikì  tan ìti h mègisth duskolÐa lÔsewc emfanizìtan kont� se mÐa
krÐsimh tim  r∗k thc puknìthtac rk. To fainìmeno autì onom�zetai fainìmeno allag c f�shc kai h krÐsimh
tim  r∗k thc puknìthtac onom�zetai katwflik  tim  puknìthtac.

Gia to 3-SAT ta empeirik� apotelèsmata deÐqnoun ìti eÐnai r∗3 = 4.3, kai uposthrÐzoun ìti h kÔria upolo-
gistik  duskolÐa tou probl matoc eÐnai se aut n thn tim .

Se aut  thn ergasÐa upologÐzoume beltiwmèno �nw fr�gma gia thn eikazìmenh katwflik  tim  r∗3 tuqaÐ-
wn 3-SAT logik¸n prot�sewn. ApodeiknÔoume ìti sqedìn ìlec tic logikèc prot�seic me puknìthta r3

ìroi/metablhtèc megalÔterh apì thn tim  4.571 eÐnai mh ikanopoi simec, pou shmaÐnei ìti r∗3 ≤ 4.571.
Gia na apodeÐxoume sqedìn bèbaih mh ikanopoihsimìthta gia r3 > 4.571 efarmìzoume thn mèjodo thc pr¸th-

c rop c (First Moment Method) se èna eidikì uposÔnolo twn megÐstwn aponom¸n alhjeÐac pou ikanopoioÔn
mia tuqaÐa fìrmoula. To uposÔnolo autì apoteleÐtai apì tic aponomèc alhjeÐac pou ikanopoioÔn thn logik 
prìtash kai èqoun thn idiìthta kat�llhlec allagèc tim¸n se orismènec metablhtèc na dÐnoun aponom  al-
hjeÐac pou den ikanopoieÐ thn logik  prìtash. Ekfr�zoume autèc tic allagèc stic metablhtèc me tuqaÐo
peÐrama rÐyewc sfair¸n se keli�. K�je mÐa kat�llhlh allag  tim c se metablht  ekfr�zetai isodÔnama me
to gegonìc èna sugkekrimèno kelÐ na mhn meÐnei �deio. O asumptwtikìc upologismìc tou gegonìtoc opoiad -
pote kat�llhlh allag  stic metablhtèc na dÐnei aponom  pou den ikanopoieÐ thn logik  prìtash gÐnetai me
efarmog  enìc isquroÔ jewr matoc gia to prìblhma tuqaÐwn rÐyewn sfair¸n se keli� (Occupancy prob-
lem). To je¸rhma autì dÐnei akrib  asumptwtik  èkfrash gia thn pijanìthta kanèna kelÐ na mhn meÐnei �deio.
'Olec oi prohgoÔmenec ergasÐec upolìgizan èna �nw fr�gma gia thn idiìthta kat�llhlec allagèc tim¸n se
orismènec metablhtèc na dÐnoun aponom  alhjeÐac pou den ikanopoieÐ thn logik  prìtash. Epiplèon, sthn
ergasÐa aut  upologÐzoume asumptwtik� to �jroisma ekjetik� poll¸n ìrwn pou ekfr�zei thn mèsh tim  twn
parap�nw megÐstwn aponom¸n alhjeÐac. O upologismìc autìc gÐnetai me efarmog  enìc �nw fr�gmatoc gia
touc q duwnumikoÔc suntelestèc (q-nomial coefficients) (genÐkeush twn duwnumik¸n suntelest¸n). To �nw
fr�gma upologÐzetai me qr sh gennhtri¸n sunart sewn kai thn mèjodo tou sagmatikoÔ shmeÐou (Saddle Point
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Method). Tèloc, metaxÔ twn gnwst¸n pijanotik¸n montèlwn G(n, p), G(n, m) kai G(n,mm) èqoun apodeiq-
jeÐ qr simec anisìthtec gia pijanìthtec pou aforoÔn monìtonec kai aÔxousec (fjÐnousec) sunduastikèc
idiìthtec, gia par�deigma deÐte to biblÐo Random Graphs tou Bollóbas. Se aut  thn ergasÐa, apodeiknÔoume
an�logec anisotikèc sqèseic gia antÐstoiqec upì sunj kh pijanìthtec se aut� ta montèla.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Achlioptas, D., Kirousis, L.M, Kranakis, E., Krizanc, D.: Rigorous results for random(2+ p)-SAT.
Theoretical Computer Science, (265) , Issue 1(2) (2001)

2. Achlioptas, D., Moore, C.: The asymptotic order of the random k -SAT threshold. Proc: 43rd Annual
IEEE Symposium on Foundations of Computer Science (FOCS ’02), Vancouver, Canada, November
16-19, 2002, 779-788

3. Achlioptas, D. Moore, C.: Random k-SAT: Two Moments Suffice to Cross a Sharp Threshold. SIAM
Journal on Computing, to appear.

4. Dubois, O., Boufkhad, Y., Mandler, J.: Typical random 3-SAT formulae and the satisfiability thresh-
old. In Proc.: 11th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’00)

5. Flaxman, A.: A spectral technique for random satisfiable 3CNF formulas 14th Annual ACM-SIAM
Symposium on Discrete Algorithms (SODA ’03)

6. S. Finch. Mathematical Constants. Encyclopedia of Mathematics and its Applications, 94, Cambridge
University Press.

7. Kautz, H., Selman, B.: The State of SAT, Discrete and Applied Mathematics, to appear.

8. Jeong Han Kim: The Poisson Cloning Model for Random Graphs, Random Directed Graphs and
Random k-SAT Problems. Computing and Combinatorics, 10th Annual International Conference
(COCOON ’04), Jeju Island, Korea, August 17-20, 2004.

9. Krivelevich, M., Vilenchik, D.: Solving random satisfiable 3CNF formulas in expected polynomial
time. In Proc: ACM-SIAM Symposium on Discrete Algorithms (SODA 06), Miami, Florida, USA.

10. Nordström, J.: St̊almarck’s method versus Resolution: A comparative theoretical study. Master
Thesis (Under the supervision of Professor Joseph H̊astad). Department of Numerical Analysis &
Computing Science, Royal Institute of Technology.

11. Wilson, D.B.: On the critical exponents of random k-SAT. Random Structures & Algorithms. 21 (2)
(2002) 182-195

12. Zito, M.: An upper bound on the space complexity of random formulae in resolution. Rairo-Theoretical
Informatics and Applications 36 (4) (2002) 329–339

13. L.M. Kirousis, Y.C. Stamatiou, M. Zito. The Unsatisfiability Threshold Conjecture: Techniques
Behind Upper Bound Improvements. Computational Complexity and Statistical Physics, Oxford
University Press.

14. J. Kim. Finding cores of random 2-SAT formulae via Poisson cloning . Revised on July 28, 2006,
Preprint.

15. E. Maneva. Belief propagation algorithms for constraint satisfaction problems. Phd dissertation,
UNIVERSITY OF CALIFORNIA, BERKELEY. Committee in charge: A. Sinclair (Chair), C. Pa-
padimitriou, E. Mossel, 2006
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0.2.2 Journal version: A. C. Kaporis, L. M. Kirousis, and Y. C. Stamatiou “A note
on the non-colorability threshold of a random graph” Electronic Journal of
Combinatorics, 7 (1) # R29 (2000)

Sto Prìblhma tou k-QrwmatismoÔ (k-Coloring), mac dÐnoun èna
gr�fhma n koruf¸n kai m akm¸n, kai mac zht�ne to qrwmatismì k�je koruf c me qr sh to polÔ k

qrwm�twn, ¸ste kami� akm  na mhn l�bei omìqrwma �kra. An�logo fainìmeno allag c f�shc èqoume kai sto
prìblhma autì. H krÐsimh par�metroc gia to prìblhma tou k-QrwmatismoÔ eÐnai h puknìthta tou graf matoc
rk = akmèc/korufèc. H katwflik  tim  to prìblhma tou 3-QrwmatismoÔ eÐnai r∗3 = 2.3, ìpou ekatèrwjen
thc r∗3 = 2.3 all�zei h sqedìn bèbaih sumperifor� tou tuqaÐo graf matoc.

Se aut  thn ergasÐa apodeiknÔoume ìti sqedìn ìla ta tuqaÐa graf mata me puknìthta r3 > 2.49 den eÐnai
dunatìn na qrwmatisjoÔn me 3 diajèsima qr¸mata.

JewroÔme mia eidik  kathgorÐa kat�llhlwn qrwmatism¸n pou qrwmatÐzoun nìmima to gr�fhma me qr sh
3 qrwm�twn. Oi qrwmatismoÐ autoÐ èqoun thn idiìthta k�je kat�llhlh allag  qr¸matoc koruf c na katas-
trèfei thn nomimìthta tou qrwmatismoÔ tou graf matoc. Sthn paroÔsa ergasÐa, upologÐzoume asumptwtik�
thn pijanìthta ènac dosmènoc nìmimoc qrwmatismìc na p�yei na eÐnai nìmimoc ìtan gÐnoun kat�llhlec allagèc
qrwm�twn, me efarmog  enìc Jewr matoc twn Kamath, Motwani, Spirakis and Palem gia to Occupancy
Problem. 'Olec oi prohgoÔmenec ergasÐec upolìgizan èna �nw fr�gma gia thn parap�nw pijanìthta. Efar-
mìzontac thn mèjodo thc pr¸thc rop c se aut  thn eidik  kathgorÐa qrwmatism¸n apodeiknÔoume sqedìn
bèbaih mh qrwmatisimìthta gia k�je r3 > 2.49.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Achlioptas, D. Moore, C.: Almost all graphs with average degree 4 are 3-colorable. Proc. 34th Annual
ACM Symposium on Theory of Computing (STOC ’02) 199–208

2. H. Alt. Computational Discrete Mathematics. Advanced Lectures. LNCS 2122, Springer.

3. Armeni, S., Christodoulakis, D., Kostopoulos, I., Kountrias, P., Stamatiou, Y., Xenos, M.: An
Information Hiding Method Based on Computational Intractable Problems. Pan-Hellenic Conference
on Informatics 2001: 262-278

4. Braunstein, A., Mulet, R., Pagnani, A., Weigt, M., Zecchina, R.: Polynomial iterative algorithms for
coloring and analyzing random graphs.Physical Review E (68) 036702 (2003)

5. Beacham, A. D.: The Complexity of Problems without Backbones, Master Thesis, University of
Alberta. Under the supervision of Prof. Joseph Cullberson (2000)

6. Cruz, R.: Upper bound on the non-colorability threshold of the 2+p-COL problem 2nd Brazilian
Symposium on Graphs, Algorithms and Combinatorics April 27-29, 2005 Angra dos Reis (Rio de
Janeiro), Brazil (GRACO 05)

7. Ein-Dor, L., Monasson, R.: The dynamics of proving uncolourability of large random graphs. I.
Symmetric Colouring Heuristic. J. Phys. A 36, 11055 (2003)

8. Dubois, O., Boufkhad, Y., Mandler, J.: Typical random 3-SAT formulae and the satisfiability thresh-
old. In Proc.: 11th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’00)

9. Dubois, O., Mandler, J.: On the non-3-colourability of random graphs. Preprint. Available at
http://xxx.arxiv.cornell.edu/list/math/0209

10. Fountoulakis, N., McDiarmid, C.: Upper bounds on the non-3-colourability threshold of random graph-
s. Discrete Mathematics and Theoretical Computer Science. 5 (1) (2002) 205–225

11. Fountoulakis, N.: Doctor of Philosophy Thesis. St. Hugh’s College, Oxford. Advisor: C. McDiarmid,
Oxford University
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12. Molloy, M.: Thresholds for colourability and satisfiability for random graphs and Boolean formulae.
Book chapter in Surveys in Combinatorics, J. Hirschfield (ed.), Cambridge University Press, (2001)

13. Molloy, M.: When does the giant component bring unsatisfiability?, Combinatorica (to appear).

14. Mulet, R., Pagnani, A., Weigt, M., Zecchina, R.: Coloring random graphs. Physical Review Letters
89 (26) (2002)

15. Nikoletseas, S., Spirakis, P.: How to certify in deterministic polynomial time the high chromatic
number of instances of sparse random graphs. ALCOMFT-TR-03-181

16. Promel, H.J., Taraz.: Random graphs, random triangle-free graphs, and random partial orders A
Computational Discrete Mathematics: Advanced Lecture Notes in Computer Science 2122 (2001)
98–118

17. Wilson, D.B.: On the critical exponents of random k-SAT. Random Structures & Algorithms. 21 (2)
(2002) 182-195

0.2.3 Journal version: A. C. Kaporis, L. M. Kirousis, and I. Giotis Corrigendum
to: “ A note on the non-colorability threshold of a random graph” Electronic
Journal of Combinatorics, 7 (1) (2000)

Sthn prohgoÔmenh ergasÐa deÐxame ìti pijanìthta èna tuqaÐo gr�fhma na eÐnai 3-qrwmatÐsimo eÐnai to polÔ h
mèsh tim  twn 3-qrwmatism¸n enìc tuqaÐou graf matoc. H mèsh tim  ekfrazìtan wc mia sun�rthsh (B�sh)n,
ìpou n to pl joc twn koruf¸n tou graf matoc. H prohgoÔmenh ergasÐa èdeixe ìti h B�sh ekfr�zetai wc
proc 4 metablhtèc kai eÐnai < 1 gia k�je puknìthta r3 > 2.49. Sthn ergasÐa aut  sumplhr¸noume thn
apìdeixh megistopoÐhshc thc B�sewc wc proc thc tèsseric metablhtèc. DeÐqnoune ìti h B�sh eÐnai kurt ,
apodeiknÔontac ìti oi kÔriec upoorÐzousec thc Hessian enall�ssoun prìshmo. O sumbolikìc upologismìc
twn upoorizous¸n kai tou prìshmou touc epitugq�netai me thn bo jeia tou pakètou sumbolikoÔ upologismoÔ
Maple.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Dubois, O., Boufkhad, Y., Mandler, J.: Typical random 3-SAT formulae and the satisfiability thresh-
old. In Proc.: 11th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’00)

2. Dubois, O., Mandler, J.: On the non-3-colourability of random graphs. Preprint. Available at
http://xxx.arxiv.cornell.edu/list/math/0209

3. Fountoulakis, N., McDiarmid, C.: Upper bounds on the non-3-colourability threshold of random graph-
s. Discrete Mathematics and Theoretical Computer Science. 5 (1) (2002) 205–225

4. Fountoulakis, N.: Doctor of Philosophy Thesis. St. Hugh’s College, Oxford. Advisor: Colin McDi-
armid.

0.2.4 Journal version: A. C. Kaporis, L. M. Kirousis, E. Kranakis, D. Krizanc, Y.
C. Stamatiou, E. C. Stavropoulos. “Locating information with uncertainty in
fully interconnected networks with applications to world wide web information
retrieval” Computer Journal, 44, 221–229

Se aut  thn ergasÐa montelopoioÔme thn anaz thsh plhroforÐac sto diadÐktuo wc tuqaÐo paiqnÐdi ìpou
ènac aniqneut c anazht� mÐa sugkekrimènh istoselÐda. JewroÔme èna tuqaÐo gr�fhma ìpou k�je koruf 
anaparist� mÐa istoselÐda tou diktÔou. K�je akm  metaxÔ dÔo koruf¸n anaparist� thn sÔndesh (hyperlink)
gia tic antÐstoiqec istoselÐdec. K�je for� pou o aniqneut c pern�ei gia pr¸th for� èna kìmbo topojeteÐ
èna bit (qrwmatÐzei th selÐda) ¸ste an xanaper�sei sto mèllon apì aut  na to antilhfjeÐ. H teqnik  aut 
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efarmìzetai apì ta perissìtera progr�mmata plo ghshc sto diadÐktuo (web browsers). H anaz thsh thc
istoselÐdac (stìqou) eÐnai dÔskolh diìti me pijanìthta p ènac kìmboc dÐnei swst  plhroforÐa ston aniqneut 
(ja lème ìti o kìmboc eÐnai tÐmioc), alli¸c dÐnei l�joc plhroforÐa (ja lème ìti o kìmboc eÐnai yeÔthc). Wc
qrìno anaz thshc orÐzoume to pl joc twn endi�meswn kìmbwn pou dièrqetai o aniqneut c mèqri na brei thn
istoselÐda-stìqo. Se aut  thn ergasÐa, upologÐzoume asumptwtik� to qrìno anaz thshc f(p), wc sun�rthsh
thc pijanìthtac p. EÐnai fanerì ìti ìso aux�nei h pijanìthta p h trèqousa istoselÐda na antistoiqeÐ se yeÔth,
tìso aux�nei o qrìnoc anaz thshc f(p). Efarmìzontac teqnikèc thc Pijanotik c Mejìdou apodeiknÔoume
gia k�je tim  p ∈ [0, 1] ìti sqedìn p�nta o aniqneut c diatrèqei f(p) istoselÐdec.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Pelc, A.: Searching games with errors - fifty years of coping with liars. Theoretical Computer Science.
270 (1-2) (2002) 71–109

0.2.5 Book Chapter: A. C. Kaporis, L.M. Kirousis, Y.C. Stamatiou “Proving con-
ditional randomness using the Principle of Deferred Decisions” Special Vol-
ume on Computational Complexity and Statistical Physics, Santa Fe Institute
of Technology, Oxford University Press.

Se aut  thn ergasÐa anaptÔssoume mÐa teqnik  h opoÐa eÐnai qr simh sthn an�lush pijanotik¸n algorÐjmwn
oi opoÐoi leitourgoÔn p�nw se tuqaÐec domèc. Mac epitrèpei ton kajorismì twn paramètrwn pou prèpei na
gnwrÐzoume se k�je algorijmikì b ma, ¸ste h aplopoihmènh dom  pou prokÔptei apì to trèqon b ma na
eÐnai tuqaÐa dojèntoc tic paramètrouc autèc. Gia par�deigma, mÐa tuqaÐa dom  mporeÐ na eÐnai èna tuqaÐo
gr�fhma me m akmèc kai n korufèc. H teqnik  aut  basÐzetai sthn Arq  twn Anablhmènwn Apof�sewn tou
Donald Knuth. EÐnai gnwstì ìti an apì èna tuqaÐo gr�fhma me m akmèc kai n korufèc epilèxoume tuqaÐa
mÐa koruf  kai sb soume aut  kai tic akmèc thc tìte to gr�fhma pou prokÔptei paramènei tuqaÐo dojèntoc ta
nèa pl jh m′ kai n′ akm¸n kai koruf¸n, antÐstoiqa. An ìmwc, epilèxoume tuqaÐa mÐa koruf  kajorismènou
bajmoÔ i kai thn sb soume mazÐ me tic akmèc thc tìte to nèo gr�fhma paramènei tuqaÐo me b�sh polÔ pio
sÔnjeth plhroforÐa (apaiteÐtai epiplèon h gn¸sh twn plhj¸n twn koruf¸n bajmoÔ j ≤ i). EÐnai fanerì ìti
an ènac algìrijmoc ekteleÐ sunjetìtera b mata tìte eÐnai pio dÔskoloc o kajorismìc twn paramètrwn b�sh
twn opoÐwn to prokÔpton gr�fhma paramènei tuqaÐo. H teqnik  pou anaptÔssoume sthn ergasÐa aut  mac
epitrèpei me kat�llhlh qr sh kataqwrht¸n na entopÐzoume tic shmantikèc paramètrouc ìpou h gn¸sh touc
epitrèpei diat rhsh tuqaiìthtac se k�je b ma.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Cocco, S., Monasson, R, Montanari, A., Semerjian, G.: Approximate analysis of search algorithms
with physical methods. To appear in: Special Volume on Computational Complexity and Statistical
Physics, Santa Fe Institute of Technology, Academic Press.
Available at http://www.lpt.ens.fr/ monasson/prep.html

2. Ein-Dor, L., Monasson, R.: The dynamics of proving uncolourability of large random graphs. I.
Symmetric Colouring Heuristic. J. Phys. A 36, 11055 (2003)

3. J. Franco. Typical case complexity of satisfiability algorithms and the threshold phenomenon. Discrete
Applied Mathematics, 153(1), 2005. Special issue: Typical case complexity and phase transitions.

4. Fountoulakis, N.: Doctor of Philosophy Thesis. St. Hugh’s College, Oxford. Advisor: C. McDiarmid.

5. Interian, Y. Approximation algorithm for random Max Sat. 7th International Conference on Theory
and Applications of Satisfiability Testing (SAT ’04), Vancouver, Canada, 10-13, May 2004

6. Heule, M., Van Maaren, H.: Observed lower bound for random 3-SAT phase transition density us-
ing linear programming. 8th International Conference on Theory and Applications of Satisfiability
Testing (SAT ’05), Springer LNCS 3569 (2005), 122-134.
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7. R. Monasson. Introduction to Phase Transitions in Random Optimization Problems. Notes of the
lectures delivered in Les Houches during the Summer School on Complex Systems (July 2006).

0.2.6 Journal version: A. C. Kaporis, L. M. Kirousis, E. G. Lalas “The probabilistic
analysis of a greedy satisfiability algorithm” Random Structures & Algorithm-
s, volume 28(4), 444–480.

Conference version: 10th Annual European Symposium on Algorithms (ESA
’02)
Conference version: 5th International Symposium on the Theory and Applica-
tions of Satisfiability Testing (SAT ’02), Cincinnati, USA
Invited lemma: Thresholds for random k-SAT (2002; Kaporis, Kirousis, Lalas)
The Encyclopedia of Algorithms, Springer

To apotèlesma pou parousi�zoume sthn enìthta aut  èqei l�bei exairetik� meg�lo pl joc anafor¸n. TonÐ-
zoume anaforèc se periodik� ìpwc: Nature, Science, Physical Review Letters, Journal of the
American Mathematical Society, Journal of Association on Computing Machinery.

Sthn ergasÐa aut  analÔoume ènan tuqaiopoihmèno Davis-Putnam algìrijmo gia to prìblhma Ikanopoih-
simìthtac Logik¸n Prot�sewn se 3 Kanonik  Suzeuktik  Morf  3-SAT. O algìrijmoc se k�je b ma epilègei
thn emf�nish metablht c me tic perissìterec emfanÐseic sthn trèqousa logik  prìtash. DÐnei tim  1 se aut 
thn emf�nish, ikanopoi¸ntac kai sb nontac ètsi to mègisto dunatì pl joc ìrwn. Tautìqrona, sb nei thn
�rnhsh thc emfanÐsewc metablht c pou epèlexe apì ìlouc touc ìrouc pou emfanÐzetai. Pio apl�, o algìri-
jmoc se k�je b ma ikanopoieÐ to mègisto dunatì pl joc ìrwn.

Me thn teqnik  pou anaptÔxame sthn prohgoÔmenh ergasÐa, kajorÐzoume tic paramètrouc b�sh twn opoÐ-
wn h aplopoihmènh prìtash paramènei tuqaÐa se k�je b ma. H diat rhsh thc tuqaiìthtac an� b ma eÐnai
aparaÐthth gia thn diatÔpwsh jewrhm�twn sqetik� me statistikèc idiìthtec thc aplopoihmènhc logik c prì-
tashc. Efarmìzoume èna je¸rhma tou Wormald pou mac epitrèpei na upologÐzoume me meg�lh pijanìthta
autèc tic paramètrouc kat� thn exèlixh tou algorÐjmou. Sthn sunèqeia, diamorf¸noume èna sÔsthma di-
aforik¸n exis¸sewn h lÔsh tou opoÐou mac dÐnei tic paramètrouc b�sh twn opoÐwn h aplopoihmènh fìrmoula
paramènei tuqaÐa.

O algìrijmoc autìc eÐnai o pr¸toc pou se k�je b ma epilègei metablht  kai thc anajètei tim  ekmet-
alleuìmenoc plhroforÐa sqetik� me to bajmì aut c. Par� thn aplìthta tou, aplopoieÐ shmantik� thn
fìrmoula se k�je b ma me apotèlesma na eÐnai polÔ pio apodotikìc apì progenèsterouc algìrijmouc.
Epitugq�nei eÔresh aponom c me eÐsodo logikèc prot�seic mèqri puknìthtac 3.42.

Tèloc, sthn ergasÐa aut  parousi�zoume mia isqurìterh parallag  tou algorÐjmou. H parallag  aut 
se k�je b ma epilègei thn metablht  ìpou megistopoieÐ to pl joc twn ìrwn thc fìrmoulac pou ikanopoioÔntai
kai elaqistopoieÐ to pl joc twn ìrwn pou q�noun eggraf  metablht c (autoÐ oi ìroi, lìgw thc mei¸sewc tou
pl jouc twn diazeÔxewn pou touc apoteloÔn, èqoun auxhmènh pijanìthta na dhmiourg soun mia antÐfash-
apotuqÐa). Epitugq�nei eÔresh aponom c me eÐsodo logikèc prot�seic mèqri puknìthtac 3.52.

O kalÔteroc prohgoÔmenoc algìrijmoc mporoÔse na brei me jetik  pijanìthta aponomèc alhjeÐac se
tuqaÐec 3-SAT fìrmoulec puknìthtac ≤ 3.26. AxÐzei ed¸ na shmei¸soume ìti o prohgoÔmenoc algìrijmoc eÐqe
apodeiqjeÐ ìti  tan o bèltistoc sthn kl�sh twn muwpik¸n algorÐjmwn. Dhlad  thn kl�sh twn algorÐjmwn
ìpou k�je epilog  metablht c basizìtan sta pl jh twn uparqìntwn 3, 2, 1-ìrwn. Sunep¸c, o nèoc algìrijmoc
pou proteÐnoume apodeiknÔei ìti h kl�sh twn algorÐjmwn pou epilègoun metablhtèc me b�sh to bajmì touc
eÐnai shmantik� isqurìterh apì thn antÐstoiqh twn muwpik¸n algorÐjmwn.

Oi Sorkin, Hajiaghayi  rjan se proswpik  epikoinwnÐa me em�c proteÐnontac mia mh swst  beltÐwsh tou
parìntoc algorÐjmou. To l�joc estiazìtan sto kajorismì twn paramètrwn pou ja dièpoun thn leitourgÐa
tou algorÐjmou diathr¸ntac, par�llhla, thn tuqaiìthta thc aplopoihmènhc fìrmoulac se k�je b ma.

Bibliografikèc anaforèc gia thn ergasÐa aut : MetaxÔ twn parak�tw 75 anafor¸n, axÐzei na
tonÐsoume anaforèc se periodik� ìpwc: Nature, Science, Physical Review Letters, Journal of the
American Mathematical Society, Journal of Association on Computing Machinery.
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1. D. Achlioptas, F. Ricci-Tersenghi: On the solution-space geometry of random constraint satisfaction
problems. Proceedings of the thirty-eighth annual ACM symposium on Theory of computing (STOC
’06), 2006, 130–139, Seattle, WA, USA

2. Achlioptas, D. Moore, C.: The asymptotic order of the random k -SAT threshold. Proc: 43rd Annual
IEEE Symposium on Foundations of Computer Science (FOCS ’02), Vancouver, Canada, November
16-19, 2002, 779-788

3. Achlioptas, D. Moore, C.: Random k-SAT: Two Moments Suffice to Cross a Sharp Threshold. SIAM
Journal on Computing, to appear.

4. Achlioptas, D., Naor, A.Naor, Peres, Y.: Rigorous location of phase transitions in hard optimization
problems. Nature 435, 759-764, (9 June 2005)

5. Achlioptas, D., Peres, Y.: The threshold for random k-SAT is 2k(ln 2 + o(1)). Proc: 35th Annual
ACM Symposium on Theory of Computing (STOC ’03).
Journal version: Journal of the American Mathematical Society, 17 (2004), 947-973.

6. Alekchnovitch, M., Sasson, E. B.: Linear upper bounds for random walk on small density random
3-CNFs. In Proc: 44th Annual IEEE Symposium on Foundations of Computer Science (FOCS ’03),
352–361

7. Alekchnovitch, M., Sasson, E. B.: Linear upper bounds for random walk on small density random
3-CNFs. SIAM J. COMPUT, 36(5), 1248-1263, 2006.

8. Atserias, A.: On sufficient conditions for unsatisfiability of random formulas, Journal of the As-
sociation of Computing Machinery (JACM), (51), 2, 281–311, (2004)

9. Atserias, A.: Definability on a random 3-CNF formula. In Proc: 20th IEEE Symposium on Logic in
Computer Science (LICS ’05).

10. Battaglia: Survey Propagation Methods for Efficient Optimization and Probing of Glassy States.
Thesis submitted for the degree of Doctor of Philosophy. International School for Advanced Studies
of Trieste, Italy.

11. Battaglia, D., Kola, M., Zecchina, R.: Minimizing energy below the glass thresholds, Physical Review
E (Statistical, Nonlinear, and Soft Matter Physics) Phys. Rev. E 70, 036107 (2004)

12. D. D. Bailey, P. G. Kolaitis. Phase Transitions of Bounded Satisfiability Problems IJCAI ’03

13. Beame, P.: Satisfiability and Unsatisfiability: Proof complexity and Algorithms. Invited talk in:
8th International Conference on Theory and Applications of Satisfiability Testing (SAT ’05), June
19th-23rd 2005 University of St. Andrews Conference Centre St. Andrews, Scotland.

14. Boufkhad, Y., Dubois, O., Interian, Y., Selman., B.: Regular Random k-SAT: Properties of balanced
formulas. Journal of Automated Reasoning, 2005.

15. Braunstein, A., Mezard, M., Zecchina, R.: Survey propagation: An algorithm for satisfiability. Ran-
dom Structures & Algorithms, (27), Issue 2, 201–226, (2005)

16. Chen., H. Interian, Y.: A Model for Generating Random Quantified Boolean Formulas. Proc 19th
International Joint Conference on Artificial Intelligence (IJCAI ’05), 2005, Edinburgh, Scotland.

17. Chen., H.: An Algorithm for SAT Above the Threshold. Sixth International Conference on Theory
and Applications of Satisfiability Testing, (SAT ’03), S. Margherita Ligure - Portofino, Italy.

18. P. Clote, E. Kranakis. Boolean Functions and Computational Models. Springer 2002
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19. Cocco, S., Monasson, R.: Heuristic average-case analysis of the backtrack resolution of random 3-
satisfiability instances. Theoretical Computer Science archive, (320) , Issue 2-3, (2004),345 – 372

20. Cocco, S., Monasson, R.: Restarts and exponential acceleration of the DLLP algorithm: a large
deviation analysis of the generalized unit clause heuristic for random 3-SAT. J. Phys. A 36, 11055
(2003).

21. Cocco, S., Ein-Dor, L., Monasson. R.: Analysis of backtracking procedures for random decision
problems Chapter for New optimization algorithms in physics. Eds: A. Hartmann, H. Rieger, Wiley
(2004)

22. Cocco, S., Monasson, R, Montanari, A., Semerjian, G.: Approximate analysis of search algorithms
with physical methods. To appear in: Special Volume on Computational Complexity and Statistical
Physics, Santa Fe Institute of Technology, Academic Press. .
Available at http://www.lpt.ens.fr/ monasson/prep.html

23. Cooper, C., Frieze, A.M., Sorkin, G.B.: A note on random 2-SAT with prescribed literal degrees 13th
Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’02) 316–320

24. Connamacher, H., Molloy, M.: The Exact Satisfiability Threshold for a Potentially Intractable Ran-
dom Constraint Satisfaction Problem. In Proc: 45th Annual IEEE Symposium on Foundations of
Computer Science (FOCS’04) (00), 590 – 599

25. Coppersmith, D., Gamarnik, D., Hajiaghayi, M., Sorkin, G.: Random MAX 2-SAT and MAX CUT
14th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’03). Random Structures and
Algorithms, (24), Issue 4 , 502–545

26. Creignou, N., Daude, H., Dubois, O.: Approximating the Satisfiability Threshold for Random k-XOR-
formulas Combinatorics, Probability and Computing, (12), Issue 2

27. Creignou, N., Daude, H., Dubois, O.: Generalized satisfiability problems: minimal elements and
phase transitions, Theoretical Computer Science, (302), Issue 1-3

28. Creignou, N., Daude, J. Franco. A sharp threshold for the renameable-Horn and the q-Horn proper-
ties. Discrete Applied Mathematics 153, (2005), 48-57.

29. Cruz, R.: Upper bound on the non-colorability threshold of the 2+p-COL problem 2nd Brazilian
Symposium on Graphs, Algorithms and Combinatorics April 27-29, 2005 Angra dos Reis (Rio de
Janeiro), Brazil (GRACO 05)

30. Ein-Dor, L., Monasson, R.: The dynamics of proving uncolourability of large random graphs. I.
Symmetric Colouring Heuristic. J. Phys. A 36, 11055 (2003)

31. Deroulers, S., Monasson, R.: Critical behavior of combinatorial search algorithms, and the unitary-
propagation universality class. Phys. Rev. E 69, 016126 (2004).

32. Deroulers, S., Monasson, R.: Criticality and universality of the Unit-Propagation search rule. Eur.
Phys. J. B.

33. Dubois, O., Boufkhad, Y., Mandler, J.: Typical random 3-SAT formulae and the satisfiability thresh-
old. 11th Annual ACM-SIAM Symposium on Discrete Algorithms (SODA ’00)

34. Boufkhad, Y., Dubois, O., Interian, Y., Selman, B.: Regular Random k-SAT: Properties of balanced
formulas. Journal of Automated Reasoning, 2005.

35. J. Franco. Typical case complexity of satisfiability algorithms and the threshold phenomenon. Discrete
Applied Mathematics, 153(1), 2005. Special issue: Typical case complexity and phase transitions.
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International Colloquium on Automata, Languages and Programming (ICALP’ 04), 519–530
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tute.

39. Flaxman, A.: A spectral technique for random satisfiable 3CNF formulas 14th Annual ACM-SIAM
Symposium on Discrete Algorithms (SODA ’03)
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Testing (SAT ’05), Springer LNCS 3569 (2005), 122-134.
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69. Seitz, S., Orponen, P.: An efficient local search method for random 3-satisfiability. In Proc. 18th

Annual IEEE Symposium on Logic in Computer Science(LICS ’03) affiliated Workshop on Typical
case complexity and phase transitions, Ottawa, Canada.

70. Welzl, E.: Boolean Satisfiability Combinatorics and Algorithms, ETH Zurich

71. Wilson, D.B.: On the critical exponents of random k-SAT. Random Structures & Algorithms, 21 (2)
(2002) 182-195

72. Zecchina, R.: Statistical Physics, Optimization and Source Coding. Pramana - Journal of Physics, in
press. Also in Proc. of: Statphys22 - Bangalore, 2004
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73. Zecchina, R. Statistical physics, optimization and source coding. PRAMANA journal of physics,
Indian Academy of Sciences, 64 (6), 2005, 1161-1173.

74. K. Xu, F. Boussemart, F. Hemery and C. Lecoutre. Random Constraint Satisfaction: Easy generation
of hard satisfiable instances. In Proc. of 19th IJCAI, pp.337-342, Scotland, 2005.

75. K. Xu, F. Boussemart, F. Hemery and C. Lecoutre. Random Constraint Satisfaction: Easy generation
of hard satisfiable instances. Artificial Intelligence, to appear.

0.2.7 Journal version: A. C. Kaporis, L. M. Kirousis, E. G. Lalas “Selecting comple-
mentary pairs of literals” Electronic Notes in Discrete Mathematics (ENDM),
Elsevier
Conference version: 18th Annual IEEE Symposium on Logic in Computer
Science(LICS ’03) affiliated Workshop on Typical case complexity and phase
transitions, Ottawa, Canada

Parousi�zoume mÐa beltiwmènh èkdosh tou algorÐjmou pou analÔsame sthn prohgoÔmenh ergasÐa tou ESA
’02. Sthn prohgoÔmenh ergasÐa o algìrijmoc ikanopoioÔse se k�je b ma to mègisto pl joc apì ìrouc,
epilègontac kai ikanopoi¸ntac thn pio suqn  emf�nish metablht c sthn logik  prìtash. H antÐjeth eggraf 
thc metablht c  tan mÐa tuqaÐa emf�nish metablht c sthn prìtash. Dhlad , o algìrijmoc den èkane kamÐa
èxupnh kÐnhsh ¸ste na meÐwsh to pl joc twn ìrwn pou èqanan emf�nish metablht c.

Se aut  thn ergasÐa parousi�zoume ènan nèo algìrijmo ìpou se k�je b ma epilègei mÐa metablht  ¸ste na
ikanopoi sei to mègisto pl joc apì ìrouc en¸ tautìqrona h �rnhsh thc epilegmènhc metablht c emfanÐzetai
sto el�qisto pl joc ìrwn. 'Etsi, se k�je b ma aplopoieÐtai kat� to mègisto dunatì h prìtash mei¸nontac
tautìqrona sto el�qisto thn pijanìthta dhmiourgÐac antÐfashc (0-ìrou).

Se aut  thn perÐptwsh h logik  prìtash paramènei tuqaÐa an se k�je
b ma èqoume wc sunj kh sugkekrimènec paramètrouc, to pl joc twn opoÐwn eÐnai shmantik� pio auxhmèno

se sqèsh me ton algìrijmo sthn prohgoÔmenh ergasÐa. H apìdeixh diathr sewc thc tuqaiìthtac den eÐnai
tetrimmènh kai sthn prosp�jeia mac aut  apant same èna anoiqtì prìblhma pou eÐqe tejeÐ apì ton Molloy.

Efarmìzoume èna je¸rhma tou Wormald, to opoÐo epitrèpei ton asumptwtikì upologismì twn paramètrwn,
an� algorijmikì b ma. Oi par�metroi prokÔptoun apì thn epÐlush sust matoc diaforik¸n

exis¸sewn.

Bibliografikèc anaforèc gia thn ergasÐa aut : To Google Scholar emfanÐzei 33 anaforèc,
parajètoume merikèc parak�tw:

1. D. Achlioptas, F. Ricci-Tersenghi. On the solution-space geometry of random constraint satisfaction
problems. Annual ACM Symposium on Theory of Computing archive Proceedings of the thirty-eighth
annual ACM symposium on Theory of computing (STOC ’06) .

2. D. Achlioptas, F. Ricci-Tersenghi. Random Formulas have Frozen Variables. To appear in SIAM
Journal of Computing.

3. Achlioptas, D., Haixia, J., Moore, C.: Hiding satisfying assignments: two are better than one. Proc:
19th National Conference on Artificial Intelligence (AAAI ’04), July 25-29, 2004, San Jose, California,
131-136

4. D.A. Battaglia. SURVEY PROPAGATION METHODS FOR EFFICIENT OPTIMIZATION AND
PROBING OF GLASSY STATES Thesis submitted for the degree of Philosophiae Doctor. SEC-
TOR OF CONDENSED MATTER THEORETICAL AND COMPUTATIONAL PHYSICS. Scuola
Internazionale Superiore di studi Avanzati.

5. Achlioptas, D. Moore, C.: Random k-SAT: Two Moments Suffice to Cross a Sharp Threshold. SIAM
Journal on Computing, to appear.
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6. Boufkhad, Y., Dubois, O., Interian, Y., Selman, B.: Regular Random k-SAT: Properties of balanced
formulas. Journal of Automated Reasoning, 2005

7. H. Chen and Y. Interian. A Model for Generating Random Quantified Boolean Formulas. In Proc.
of 9th International Joint Conference on Artificial Intelligence (IJCAI05), 2005.

8. Connamacher, H.: A random constraint satisfaction problem that seems hard for DPLL. 7th In-
ternational Conference on Theory and Applications of Satisfiability Testing (SAT ’04), Vancouver,
Canada, 10-13 May 2004

9. Connamacher, H., Molloy, M.: The Exact Satisfiability Threshold for a Potentially Intractable Ran-
dom Constraint Satisfaction Problem. In Proc: 45th Annual IEEE Symposium on Foundations of
Computer Science (FOCS’04) (00), 590 – 599

10. Feige, U., Ofek, E.: Easily refutable subformulas of large random 3-CNF formulas. In Proc: 31st
International Colloquium on Automata, Languages and Programming (ICALP’ 04), 519–530

11. J. Franco. Typical case complexity of satisfiability algorithms and the threshold phenomenon. Discrete
Applied Mathematics, 153(1), 2005. Special issue: Typical case complexity and phase transitions.

12. Ofek, E. Rigorous Analysis of Heuristics for NP-hard Problems. Phd Thesis. Department of Com-
puter Science and Applied Mathematics, The Weizmann Institute of Science, Weizmann Institute of
Science Rehovot, 76100, Israel June 2006.

13. Ofek, E., Feige, U.: Random 3CNF formulas elude the Lovasz theta function. ECCC Report TR06-
043, accepted on Mar 26, 2006.

14. Hajiaghayi, M., Sorkin, G.: The Satisfiability Threshold of Random 3-SAT Is at least 3.52. IBM TR:
RC22942, (2003)

15. Hajiaghayi, M., J. Kim.: Tight Bounds For Random MAX 2-SAT. Submitted to Random Structures
& Algorithms

16. Heule, M., Van Maaren, H.: Observed lower bound for random 3-SAT phase transition density us-
ing linear programming. 8th International Conference on Theory and Applications of Satisfiability
Testing (SAT ’05), Springer LNCS 3569 (2005), 122-134.

17. Interian, Y. Approximation algorithm for random Max Sat. 7th International Conference on Theory
and Applications of Satisfiability Testing (SAT ’04), Vancouver, Canada, 10-13 May 2004

18. E. Maneva, A. Sinclair. On the satisfiability threshold and clustering of solutions of random 3-SAT
formulas To appear in Theoretical Computer Science, 2008

19. J. McQuillan, C. Damon. Discovering the Impact of Group Structure on 3-SAT. FCS 2006: 163-168

20. Moore, C., Istrate, G., Demopoulos, D., Vardi. M.: A continuous-discontinuous second-order transi-
tion in the Satisfiability of random-horn sat formulas. Proc. RANDOM 2005, to appear.

21. Navarro, J., Voronkov, A.: Generation of Hard Non-Clausal Random Satisfiability Problems. AAAI
2005: 436-442

22. J. Navarro, A. Voronkov. Encodings of Problems in Effectively Propositional Logic. In Proc. of: 10th
International Conference, on Theory and Applications of Satisfiability Testing (SAT ’07), Lisbon,
Portugal, May,28-31, 2007

23. Oghlan, A.C., Goerdt, A., Lanka.: Strong refutation heuristics for random k-SAT, In Proc.: 8th
International Workshop on Randomization and Computation (RANDOM 04), Cambridge, MA, USA,
August 22-24, LNCS 3122, Springer
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24. Oghlan, A.C., Goerdt, A., Lanka, A., Schädlich. F.: Techniques from combinatorial approximation
algorithms yield efficient algorithms for random 2k-SAT. in Proc. FCT 2003 15-26. Theoretical
Computer Science, (329), Issue 1-3, 1–45 (2004)

25. Percus, A., Istrate, G., Moore. C.: Introduction: where statistical physics meets computation. In
Computational Complexity and Statistical Physics. Oxford University Press, 2006.

26. Selman, B.: The Boolean Satisfiability Problem: Theory and Practice. Hybrid Systems: Computation
and Control (HSCC ’06) Affiliated Workshop in: Topics in Computation and Control Santa Barbara,
California March 29–31, 2006

0.2.8 Conference version: J. Dı́az, G. Grammatikopoulos, A.C. Kaporis, L.M. Kirousis,
X. Pérez,
D. Sotiropoulos “5-regular graphs are 3-colorable with positive probability”
13th Annual European Symposium on Algorithms (ESA ’05).
Journal version: J. Dı́az, A.C. Kaporis, G. Kemkes, L.M. Kirousis, X. Pérez,
N.C. Wormald: On the chromatic number of a random 5-regular graph. Jour-
nal of Graph Theory, Wiley. To appear.

O qrwmatikìc arijmìc X (G) enìc graf matoc G eÐnai to el�qisto pl joc anagkaÐwn qrwm�twn ¸ste to
gr�fhma na bafeÐ nìmima (kami� akm  na mhn l�bei omìqrwma �kra). Mia shmantik  idiìthta twn tuqaÐwn
r-kanonik¸n grafhm�twn eÐnai o kajorismìc tou sqedìn bèbaiou qrwmatikoÔ arijmoÔ, deÐte kai thn gnwst 
ergasÐa tou Wormald “Models of random regular graphs” gia mia diexodik  parousÐash twn shmantikìterwn
idiot twn twn r-kanonik¸n grafhm�twn. 'Ena tuqaÐo r-kanonikì gr�fhma me n korufèc kataskeu�zetai an se
k�je koruf  u jewr soume r hmi-akmèc (akmèc pou xekinoÔn apì thn u kai to �llo �kro touc den katal gei
se koruf , dhlad  eÐnai eleÔjero). Sundèoume tic sunolik� rn hmiakmèc me tuqaÐo trìpo (apagoreÔontac
akmèc pou kai ta dÔo �kra touc katal goun sthn Ðdia koruf  kai zeÔgh koruf¸n pou en¸nontai metaxÔ touc
me perissìterec apì dÔo akmèc).

Ja lème ìti o qrwmatikìc bajmìc tuqaÐwn r-kanonik¸n grafhm�twn eÐnai sqedìn bèbaia k an to posostì
twn grafhm�twn pou èqoun qrwmatikì bajmì k teÐnei sto 1.

Sthn ergasÐa aut  deÐqnoume ìti èna posostì, k�tw fragmèno apì jetik  stajer�, twn 5-kanonik¸n
grafhm�twn eÐnai 3 qrwmatÐsima.

H shmasÐa tou apotelèsmatoc gÐnetai faner  apì tic prosp�jeiec twn parak�tw episthmìnwn pou sÔntoma
perigr�foume. O Molloy sthn ergasÐa “The chromatic number of sparse random graphs” arqik� èdeixe ìti ta
tuqaÐa 6-kanonik� graf mata èqoun sqedìn bèbaia qrwmatikì arijmì ≥ 4. Ef�rmose thn Mèjodo thc Pr¸thc
Rop c kai èdeixe ìti sqedìn bèbaia den up�rqei 6-kanonikì gr�fhma qrwmatÐsimo me 3 qr¸mata. Oi Achlioptas
kai Moore sthn ergasÐa “Almost all graphs with average degree 4 are 3-colorable” èdeixan ìti ta tuqaÐa 4-
kanonik� graf mata èqoun qrwmatikì arijmì 3 me pijanìthta k�tw fragmènh apì jetik  stajer�. Anèlusan
pijanotikì algìrijmo pou me jetik  pijanìthta qrwm�tize ìlec tic korufèc me 3 qr¸mata. Sthn sunèqeia oi
Achlioptas kai Moore sthn ergasÐa “The chromatic number of random regular graphs” efarmìzontac th
Mèjodo thc DeÔterhc Rop c èdeixan ìti ta r-kanonik� graf mata (r ≥ 3) èqoun sqedìn bèbaia qrwmatikì
arijmì {k, k +1, k +2}, ìpou k eÐnai o el�qistoc akèraioc ¸ste r < 2k log k. EpÐshc anafèroun ìti apètuqan
me aut  thn mèjodo na deÐxoun ìti o qrwmatikìc arijmìc twn tuqaÐwn 5-kanonik¸n grafhm�twn eÐnai 3.
To apotèlesma autì deÐqnei ìti ta tuqaÐa 4-kanonik� graf mata èqoun qrwmatikì arijmì endeqomènwc 3  
4, en¸ ta 5-kanonik� graf mata mporeÐ na èqoun endeqìmenoc 3, 4   5, qwrÐc ìmwc na mporèsoun na ton
upologÐsoun akrib¸c. EpÐshc, oi Fountoulakis kai McDiarmid, basizìmenoi sthn mèjodo thc Pr¸thc Rop c,
diatÔpwsan sunj kec mh k-qrwmatisimìthtac gia tuqaÐa r-kanonik� graf mata. Apètuqan ìmwc na deÐxoun
ìti ta 5-kanonik� graf mata eÐnai sqedìn bèbaia mh 3-qrwmatÐsima (dhlad  ìti èqoun qrwmatikì arijmì > 3).

Sthn sunèqeia, to pio prìsfato apotèlesma  tan twn Wormald kai Shi ìpou sthn ergasÐa touc “Colouring
random regular graphs” apìdeixan ìti o qrwmatikìc arijmìc twn 4-kanonik¸n grafhm�twn eÐnai sqedìn
bèbaia 3, twn 6-kanonik¸n grafhm�twn eÐnai sqedìn bèbaia 4, kai twn 5-kanonik¸n grafhm�twn eÐnai sqedìn
bèbaia 3   4. H mèjodoc touc basÐzetai sthn pijanotik  an�lush enìc algorÐjmou. EpÐshc o Wormald se
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proswpik  epikoinwnÐa eÐqe anafèrei diki� tou apotuqÐa efarmog c thc mejìdou thc deÔterhc rop c (pou
qwrÐc epituqÐa ef�rmosan oi Achlioptas kai Moore) gia na upologÐsei to qrwmatikì arijmì twn tuqaÐwn
5-kanonik¸n grafhm�twn. TonÐzoume ed¸ ìti o Wormald eÐqe apotÔqei, parìlo pou ef�rmose thn mèjodo
thc deÔterhc rop c se kat�llhla epilegmènec tuqaÐec metablhtèc.

To prìblhma autì, ektìc apì epist monec thc Jewrhtik c Plhroforik c, eÐqe elkÔsei kai epist monec
thc Statistik c Mhqanik c. Oi Krz̧akala, Pagnani kai Weigt sthn ergasÐa touc “Threshold values, stability
analysis and high-q asymptotics for the coloring problem on random graphs” analÔontac mia parallag  tou
isqurìtatou algorÐjmou Survey Propagation (o algìrijmoc autìc èqei emfanisteÐ kai sto periodikì Science)
èdeixan ìti ta tuqaÐa 5-kanonik� graf mata eÐnai sqedìn bèbaia 3

qrwmatÐsima. Proc to parìn, o algìrijmoc autìc eÐnai dÔskolo na analujeÐ austhr�.
Ta parap�nw faner¸noun ìti to mìno shmantikì er¸thma pou eÐqe apomeÐnei sthn perioq  twn tuqaÐwn

r-kanonik¸n grafhm�twn  tan an, èstw kai me jetik  pijanìthta, o qrwmatikìc arijmìc twn tuqaÐwn 5-
kanonik¸n grafhm�twn mporeÐ na eÐnai 3. EpÐshc k�noun fanerì thn adunamÐa thc mejìdou thc deÔterhc
rop c, toul�qiston me to trìpo pou eÐqe efarmosteÐ aut  mèqri t¸ra. Tèloc k�noun fanerì ìti kai o drìmoc
thc algorijmik c apodeÐxewc eÐnai m�llon exairetik� dÔskoloc.

Poioc ìmwc eÐnai o lìgoc pou h ereunhtik  mac om�da pètuqe na efarmìsei thn mèjodo thc deÔterhc
rop c; Diaisjhtik�, se tuqaÐo 5-kanonikì gr�fhma, epeid  ìlec oi korufèc èqoun bajmì 5, den eÐnai dunatìn
k�poia apì autèc na eÐnai idiaÐtera dhmofil c. Pio apl�, eÐnai logikì na mhn up�rqoun korufèc pou na
emfanÐzontai me to Ðdio qr¸ma sthn pleionìthta twn nomÐmwn 3-qrwmatism¸n. Sunep¸c oi susqetÐseic metaxÔ
twn qrwmatism¸n eÐnai sqetik� asjeneÐc (dhlad  den teÐnoun na sumfwnoÔn sthn aponom  qr¸matoc se
orismènec om�dec dhmofil¸n metablht¸n). 'Omwc, en�ntia sthn parap�nw diaÐsjhsh, h ereunhtik  om�da
diapÐstwse ìti oi up�rqousec exart seic, an kai asjeneÐc,  tan o lìgoc pou odhgoÔsan se apotuqÐa thn
mèjodo thc DeÔterhc Rop c.

'Eprepe na brejeÐ ènac trìpoc ¸ste akìma kai autèc oi asjeneÐc susqetÐseic metaxÔ twn 3-qrwmatism¸n
na exaleifjoÔn. Dhlad , akìma kai autèc oi el�qista pio dhmofileÐc korufèc na exafanistoÔn. Proc autì
to stìqo, jewr same touc stajeroÔc 3-qrwmatismoÔc, ìpou k�je koruf  eÐnai isqur� exarthmènh apì touc
geÐtonec thc, me trìpo ¸ste na mhn mporeÐ na l�bei me meg�lh eleujerÐa opoiod pote apì ta 3 diajèsima qr¸-
mata. Autì epitugq�netai an jewr soume nìmimouc 3-qrwmatismoÔc ìpou k�je koruf  qr¸matoc i geitoneÔei
me toul�qiston mia koruf  kajenìc apì ta �lla dÔo qr¸mata i + /− 1 mod 3.

Megistopoi¸ntac mia sun�rthsh poll¸n metablht¸n epitÔqame na upologÐsoume thn akrib  stajer� pou
fr�ssei �nw thn Diaspor� thc parap�nw tuqaÐac metablht c. ApodeiknÔontac, telik�, ìti ta 5-kanonik�
graf mata eÐnai 3-qrwmatÐsima me jetik  pijanìthta.

O Wormald se proswpik  epikoinwnÐa me to Diaz èmaje thn akrib  tim  aut c thc stajer�c pou fr�ssei
thn diaspor�, kai efarmìzontac mia arket� gnwst  teqnik  pètuqe na deÐxei sqedìn bèbaih 3-qrwmatisimìthta
sthn prìsfath ergasÐa tou “On the chromatic number of a random 5-regular graph” me ton Kemkes.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. G. Kemkes and N. Wormald: On the chromatic number of a random 5-regular graph. Technical
Report, University of Waterloo.

2. L. Shi and N. Wormald. Colouring Random Regular Graphs. Combinatorics, Probability and Com-
puting, Cambridge University Press, 1-36, 2006.

0.2.9 Conference version: A. C. Kaporis, C. Makris, S. Sioutas, A. Tsakalidis, K.
Tsichlas, C. Zaroliagis “Improved bounds for finger search on a RAM” 11th
Annual European Symposium on Algorithms (ESA ’03)

Sthn paroÔsa ereunhtik  ergasÐa parousi�zoume pijanotik  an�lush qrìnou anaz thshc se mÐa nèa dendrik 
dom  dedomènwn. H nèa dendrik  dom  sundu�zei th klassik  mèjodo anaz thshc Interpolation Search, thn
teqnik  tou Finger Search kaj¸c

kai thn isqurìtath dom  anaz thshc twn q∗-Heaps.
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H kalÔterh prohgoÔmenh dom  eÐqe anamenìmeno qrìno anaz thshc O(log log(n)) gia mia arket� meg�lh
oikogèneia katanom¸n kleidi¸n proc apoj keush, ìpou n eÐnai to pl joc twn apojhkeumènwn kleidi¸n. H
dom  pou sqedi�same petuqaÐnei qrìno anaz thshc O(log log(d)) me pijanìthta pou teÐnei sto 1, ìpou d
eÐnai to pl joc (apìstash) twn apojhkeumènwn kleidi¸n metaxÔ tou kleidioÔ pou anazht�me kai to kleidÐ-
deÐkthc (finger) apì to opoÐo arqÐzei h anaz thsh. Sunep¸c to d mporeÐ na eÐnai stajerìc arijmìc. EpÐshc,
h kalÔterh prohgoÔmenh dom  eÐqe stajerì anamenìmeno qrìno anaz thshc gia mia mikrìterh oikogèneia
katanom¸n kleidi¸n proc apoj keush. H dom  pou sqedi�same petuqaÐnei stajerì qrìno anaz thshc me
meg�lh pijanìthta gia mia genikìterh oikogèneia katanom¸n kleidi¸n proc apoj keush.

H pijanotik  an�lush thc nèac dom c anaz thshc basÐzetai sthn melèth tuqaÐwn rÐyewn Sfair¸n se
Keli�, ìpou,   kÔria idiaiterìthta twn rÐyewn eÐnai ìti k�je kelÐ den èqei prokajorismèno mègejoc (isodÔnama,
pijanìthta na l�bei mia tuqaÐa sfaÐra). Sthn up�rqousa bibliografÐa eÐqan melethjeÐ RÐyeic se Keli� ìpou
ta keli� eÐqan prokajorismèno mègejoc.

To mègejoc k�je kelioÔ eÐnai mia tuqaÐa metablht , h opoÐa exart�tai apì pl joc twn apojhkeumènwn
stoiqeÐwn kat� thn arqikopoÐhsh thc dom c.

Gia thn katanìhsh thc nèac dendrik c dom c parousi�zoume èna aplì par�deigma. H basik  idèa moi�zei
me ton trìpo pou ènac �njrwpoc anazht�ei mÐa lèxh se èna lexikì (deÐte kai thn wraÐa perigraf  tou D.
Knuth sto klassikì biblÐo tou Sorting and Searching). An to arqikì gr�mma thc lèxhc pou anazhtoÔme
eÐnai kont� sto

��A�� tìte anazhtoÔme thn lèxh aut  proc tic arqikèc selÐdec tou lexikoÔ.
H mèjodoc aut  eÐnai idiaÐtera epituqhmènh an oi lèxeic emfanÐzoun omoiomorfÐa wc proc thn katanom 

touc. Dhlad , sto sÔnolo ìlwn twn lèxewn pou eÐnai apojhkeumènec up�rqei to perÐpou Ðdio pl joc lèxewn
stic opoÐec emfanÐzetai èna sugkekrimèno gr�mma tou alfab tou se mÐa kajorismènh jèsh thc lèxhc.

Gia thn katanìhsh thc epituqÐac autoÔ tou empeirikoÔ trìpou anaz thshc ac fantastoÔme to sÔnolo
ìlwn twn lèxewn tou lexikoÔ qwrismèno se keli�. Gia par�deigma, sto kelÐ ��A�� perièqontai ìlec oi lèxeic
pou arqÐzoun apì to gr�mma ��A��. Lìgw thc idiìthtac thc isokatanom c twn gramm�twn stic dunatèc jèseic
mÐac lèxhc, gÐnetai fanerì ìti ìla ta keli� perièqoun perÐpou to Ðdio pl joc lèxewn. Sunep¸c, kat� thn
anaz thsh tou arqikoÔ gr�mmatoc mÐac lèxhc parathroÔme ìti to sÔnolo ìlwn twn gramm�twn S tou lexikoÔ
mei¸netai shmantik�. Sugkekrimèna, sto kelÐ pou antistoiqeÐ sto arqikì gr�mma thc lèxhc pou anazhtoÔme
perièqontai S

24 lèxeic.
'Omoia, sto kelÐ pou antistoiqeÐ sto pr¸to gr�mma thc lèxhc pou anazhtoÔme, mporoÔme na fantastoÔme

mia diamèrish tou se 24 upo-keli�, ìpou k�je kelÐ antistoiqeÐ sto gr�mma pou emfanÐzetai sthn deÔterh jèsh
thc lèxhc pou anazhtoÔme. Me autì ton trìpo, ston upo-kelÐ pou antistoiqeÐ sto deÔtero gr�mma thc lèxhc
perièqontai S

242 lèxeic.
Ergazìmenoi entel¸c an�loga katal goume ìti to pl joc twn lèxewn pou perièqontai sto upo-kelÐ pou

antistoiqeÐ sto i-ostì gr�mma thc lèxhc pou anazhtoÔme eÐnai S
24i . EÐnai fanerì ìti met� apì Θ(log log S)

epanal yeic ja entopÐsoume thn lèxh pou anazhtoÔme. AxÐzei na shmei¸soume ed¸ ìti an h katanom  twn
lèxewn den eÐnai omoiìmorfh tìte dhmiourgoÔntai keli� me exairetik� meg�lo pl joc lèxewn kai tìte o qrìnoc
anaz thshc plhsi�zei thn qeirìterh perÐptwsh.

Sthn sugkekrimènh ergasÐa parousi�zoume mÐa dendrik  dom  anaz thshc. Se k�je koruf  tou dèntrou
gÐnetai anaz thsh me thn (Interpolation Method) mèjodo, thn opoÐa perigr�yame se genikèc grammèc sto
par�deigma anaz thshc me to lexikì. H dom  k�nei qr sh thc prosf�twn isqur¸n apotelesm�twn sqetik�
me thn mèjodo anaz thshc me qr sh deikt¸n (Finger Search).

'Ena shmantikì prìblhma pou epilÔsame  tan h an�ptuxh enìc dunamikoÔ sust matoc keli¸n ta opoÐa
metab�loun to mègejoc touc, an�loga me thn �gnwsth katanom  eisìdou twn stoiqeÐwn sthn dom , ¸ste k�je
nèo stoiqeÐo na epilègei sqedìn omoiìmorfa èna kelÐ. AxÐzei ed¸ na shmei¸soume ìti h katanom  eisìdou twn
stoiqeÐwn, ektìc apì �gnwsth, diaforopoieÐtai arket� apì thn omoiìmorfh. Lìgw thc ikanìthtac twn keli¸n
na metab�llontai dunamik�, ìla ta keli� apoktoÔn perÐpou to Ðdio pl joc apì stoiqeÐa (dhlad  perÐpou Ðdia
pijanìthta epilog c). Aut  h isokatanom  twn stoiqeÐwn sta keli� èqei san apotèlesma to qronikì kìstoc
anaz thshc na gÐnei Ðdio me to antÐstoiqo pou isqÔei gia thn omoiìmorfh katanom , dhlad  O(log log n).
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0.2.10 Conference version: A.C. Kaporis, C. Makris, G. Mavritsakis, S. Sioutas, A.
Tsakalidis, K. Tsichlas, C. Zaroliagis “ISB-Tree: A New Indexing Scheme
with Efficient Expected Behaviour” 16th Annual International Symposium
on Algorithms and Computation (ISAAC ’05)

Parousi�zoume mia nèa dom  anaz thshc stoiqeÐwn pou apojhkeÔontai sthn exwterik  mn mh (sklhrì dÐsko)
tou upologist . H nèa dom  petuqaÐnei me meg�lh pijanìthta ekjetik  beltÐwsh se sqèsh me to antÐs-
toiqo qrìno anaz thshc enìc B-dèntrou (B-tree), dhlad  tou plèon klassikoÔ kai kajierwmènou trìpou
anaz thshc stoiqeÐwn se exwterik  mn mh upologist . Aut  h shmantik  beltÐwsh sto qrìno anaz thshc
epitugq�netai efarmìzontac thn idèa twn rÐyewn sfair¸n se keli� me metablhtì mègejoc, pou parousi�same
sthn ergasÐa “Improved bounds for finger search on a RAM” pou ègine dekt  sto ESA ’03. Me teqnikoÔc
ìrouc, h paroÔsa dom  apoteleÐ externalization thc antÐstoiqhc dom c mac sto ESA ’03.

0.2.11 Conference version: A. C. Kaporis, L. M. Kirousis, E. I. Politopoulou, P.
G. Spirakis “Experimental results for Stackelberg scheduling strategies” 4th
International Workshop on Efficient and Experimental Algorithms (WEA ’05)

Sta meg�la dÐktua, ìpwc to diadÐktuo, den up�rqei h dunatìthta pl rouc kentrik c diaqeÐrishc. Oi qr stec
den eÐnai pajhtikoÐ kai upakoÔoun stic apait seic enìc prwtokìllou mìno an èqoun proswpikì sumfèron.
Aut  h idiotel c sumperifor� mporeÐ na odhg sei se anepijÔmhtec katast�seic, ìpwc sumfìrhsh tou diktÔou,
  uperfìrtwsh k�poiwn sundèsmwn kai mh qr sh �llwn sundèsmwn. Ta dÐktua sta opoÐa oi apof�seic èlegqou
lamb�nontai apì k�je qr sth tou diktÔou xeqwrist� kai anex�rthta me krit rio to proswpikì ìfeloc kai ìqi
to ìfeloc tou diktÔou onom�zontai antagwnistik�.

H JewrÐa PaignÐwn eÐnai èna kalì plaÐsio melèthc gia thn katanìhsh thc sumperifor� touc. Oi idioteleÐc
qr stec odhgoÔn to dÐktuo se mia stajer  kat�stash, h opoÐa mporeÐ eÐnai polÔ makri� apì thn bèltisth
kat�stash gia to dÐktuo. Aut  h stajer  kat�stash sthn ousÐa eÐnai mia isorropÐa pou sth jewrÐa paignÐwn
onom�zetai isorropÐa kat� Nash. Gia na odhghjeÐ to dÐktuo se kalÔterh kat�stash apì th Nash isorropÐa
ja prèpei na sqediastoÔn prwtokìlla pou ja lamb�noun upìyh touc th idiotel  sumperifor� twn qrhst¸n
kai ja touc dÐnoun kÐnhtra ètsi ¸ste oi apof�seic pou ja p�roun na èqoun wc apotèlesma kalÔterh sunolik 
apìdosh.

H ereunhtik  om�da asqol jhke me to prìblhma thc Qronodromolìghshc Sust matoc Par�llhlwn
Mhqan¸n me sunart seic kajustèrhshc oi opoÐec exart¸ntai apì to fìrto pou dèqontai k�je qronik  stigm .
O Diaqeirist c   Arqhgìc èqei sth di�jes  tou èna mèroc tou fìrtou pou dioqeteÔetai sto sÔsthma kai
epilègei na ton anajèsei me tètoio trìpo ¸ste na odhg sei to sÔsthma kont� sth bèltisth sumperifor�. Se
mia prosp�jeia prosèggishc thc bèltisthc apìdoshc gia to sÔsthma parousi�sthkan di�forec Strathgikèc
ArqhgoÔ, kai epÐshc o trìpoc upologismoÔ thc bèltisthc kai thc Nash an�jeshc gia dÔo eid¸n sust mata
mhqan¸n: (a) me grammikèc sunart seic kai (b) me M/M/1 sunart seic fìrtou.

Melet jhke peiramatik� h apìdosh twn uparqìntwn strathgik¸n Arqhg¸n. Prot�jhke mia beltiwmènh
strathgik  New Leader Stategy (NLS) gia sugkekrimèna ìria tou fìrtou pou èqei sth di�jesh tou o
Arqhgìc. Gia tic ulopoi seic qrhsimopoi jhke to programmatistikì perib�llon MATLAB kai dhmiourg jhke
h biblioj kh logismikoÔ Stackelberg Strategies Toolbox, pou perièqei ìlec tic aparaÐthtec sunart seic gia
touc upologismoÔc sta parap�nw sust mata. EpÐshc qrhsimopoi jhkan ektetamènec biblioj kec kai grafikèc
dunatìthtec tou majhmatikoÔ pakètou Maple.

0.2.12 Conference version: J. Dı́az, A.C. Kaporis, L.M. Kirousis, X. Pérez “Parti-
tioning networks into classes of mutually isolated nodes” European Confer-
ence on Complex Systems (ECCS ’05)

Se mia prosp�jeia melèthc twn DiktÔwn Meg�lhc KlÐmakac jewroÔme tuqaÐa graf mata ìpou k�je koruf 
èqei stajerì bajmì. MeletoÔme sunj kec ìpou to dÐktuo mporeÐ na diameristeÐ se upo-plhjusmoÔc koruf¸n,
ìpou k�je koruf  entìc enìc upo-plhjusmoÔ den geitni�zei (suggeneÔei) me koruf  �llou upo-plhjusmoÔ.
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0.2.13 Conference version: Alexis C. Kaporis, Lefteris M. Kirousis, Efthimios G.
Lalas “Lower bounds to the conjectured threshold value for the 3-SAT prob-
lem” 4th Panhellenic Logic Symposium (PLS ’03)

Se aut  thn ergasÐa k�noume mia parousÐash twn kuriìterwn tuqaiopoihmènwn algorijmik¸n teqnik¸n gia to
prìblhma 3-SAT. Parousi�zoume ta kÔria pleonekt mata twn algorÐjmwn pou epilègoun thn epìmenh metabl-
ht  gia na anajèsoun tim  me b�sh to bajmì thc, se sqèsh me touc progenèsterouc muwpikoÔc algorÐjmouc.

0.2.14 Conference version: A. Kaporis, C. Makris, S. Sioutas, A. Tsakalidis, K. T-
sichlas and C. Zaroliagis. “Dynamic Interpolation Search Revisited.” 33rd
International Colloquium on Automata, Languages and Programming (ICALP
’06), July 9 - 16, 2006 S. Servolo, Venice - Italy.

H ergasÐa aut  epitugq�nei pijanotik  an�lush thc mejìdou Interpolation Search anaz thshc dedomènwn se
katanomèc ìpou ta stoiqeÐa proc apoj keush èqoun metr simh pijanìthta epan�lhyhc eisìdou sthn dom .
Apì to 1957 pou prot�jhke h mèjodoc apì ton W.W Peterson ìlec oi pijanotikèc analÔseic periorÐzontai
mìno se suneqeÐc katanomèc ìpou ta proc apoj keush stoiqeÐa èqoun mhdenik  pijanìthta epan�lhyhc eisìdou
sth dom . To ereunhtikì endiafèron aut c thc epèktashc twn katanom¸n eisìdou to martureÐ to meg�lo
pl joc ergasÐwn pou epikentr¸noun stic arnhtikèc sunèpeiec twn epanal yewn stoiqeÐwn sthn taqÔthta thc
mejìdou parembol c, deÐte kai thn Eisagwg  sthn ergasÐa mac.

Sth prohgoÔmenh antÐstoiqh ergasÐa (ESA ’03) h dendrik  dom  pou sqedi�same basizìtan sth dendrik 
dom  twn Anderson & Matson (ICALP ’92), h opoÐa, me th seir� thc, eÐnai genÐkeush kai beltÐwsh thc dom c
twn Mehlhorn & Tsakalidis (ICALP ’85, JACM ’92).

'Ena qarakthristikì, koinì se ìlec tic parap�nw ergasÐec, eÐnai ìti se k�je kìmbo tou dèntrou, h apìfash
proc poio upo-dèntro ja suneqisteÐ h anaz thsh lambanìtan me qr sh dÔo arrays th REP kai ID. Se k�je
kìmbo tou dèntrou, h qrhsimìthta thc REP eÐnai sthn apoj keush twn antistoÐqwn antipros¸pwn (reps)
twn upofakèlwn pou perièqoun apojhkeumèna kleidi� pou an koun sto upodèntro tou kìmbou. AntÐstoiqa, h
ID leitourgeÐ san mia ��mezoÔra�� me tic diabajmÐseic thc na qwrÐzoun se Ðsa tm mata to antÐstoiqo di�sthma
twn pragmatik¸n arijm¸n pou an koun ìla ta apojhkeumèna kleidi� tou upo-dèntrou tou ek�stote kìmbou.

Sthn paroÔsa ergasÐa aplopoioÔme tic up�rqousec dendrikèc domèc, afenìc men, katarg¸ntac thn REP,
afetèrou de, an�gontac thn ID an� kìmbo se èna aplì sÔsthma keli¸n.

'Olec prohgoÔmenec domèc anaz thshc pou basÐzontan sto mèjodo Interpolation eÐqan analujeÐ pijanotik�
mìno gia thn perÐptwsh pou ta proc apoj keush kleidi� akoloujoÔn mia opoiad pote suneq  katanom .
Ektetamèna peiramatik� apotelèsmata apì meg�lo pl joc ereunht¸n, apì thn epoq  tou patèra thc mejìdou
Peterson, eÐqan k�nei fanerì ìti h mèjodoc Interpolation eÐqe meiwmènh apìdosh se diakritèc katanomèc me
metrÐsimh pijanìthta epanal yewc kleidi¸n proc apoj keush.

Sthn ergasÐa aut  katadeiknÔoume ìti h katanom  twn kleidi¸n pou eÐnai apojhkeumèna se èna upo-dèntro
dosmènou kìmbou ephre�zete krÐsima apì thn gn¸sh thc array REP. H katanom  pou prokÔptei den èqei thc
apaitoÔmenec idiìthtec pou exasfalÐzoun gr goro qrìno anaz thshc.

H nèa dom  pou proteÐnoume apaiteÐ sqedìn bèbaia O(log log n) qrìno anaz thshc (progenèstera apotelès-
mata aforoÔsan anamenìmeno qrìno anaz thshc) kai gia diakritèc katanomèc kleidi¸n me metr simh pi-
janìthta epanal yewc stoiqeÐwn proc apoj keush. Diìti apofeÔgei na krat� plhroforÐa gia tic statistikèc
idiìthtec twn apojhkeumènwn stoiqeÐwn (p.q. ìpwc h REP array) kai, me autì ton trìpo den alloi¸nei thn
katanom  twn stoiqeÐwn an� upo-dèntro.

'Ena �llo shmantikì shmeÐo eÐnai ìti h dom  aut  epitugq�nei sqedìn p�nta O(log log n) qrìno anaz thshc
kai gia katanomèc lèxewn pou sunant�me se grapt� keÐmena (p.q. Power Law).

Tèloc gia upersÔnolo twn antÐstoiqwn katanom¸n pou oi up�rqousec domèc epitugq�noun o(log log n)
anamenìmeno qrìno anaz thshc, h proteinìmenh dom  apaiteÐ sqedìn bèbaia O(1) qrìno anaz thshc.
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0.2.15 Conference version: A.C. Kaporis and P.G. Spirakis. “The price of Opti-
mum in Stackelberg games on arbitrary networks and latency functions.”
18th ACM Symposium on Parallelism in Algorithms and Architectures (S-
PAA ’06), Cambridge, MA, USA
Invited lemma: Algorithms for the Price of Optimum in Stackelberg Games
(2005; Kaporis, Spirakis). The Encyclopedia of Algorithms, Springer
Journal version: Theoretical Computer Science (2008), doi:10.1016/j.tcs.2008.11.002.

To apotèlesma pou perigr�foume se aut  thn enìthta apoteleÐ proskeklhmèno l mma sthn Encyclopedia
of Algorithms: http://refworks.springer.com/algorithms

FantasteÐte èna sÔsthma M apoteloÔmeno apì m par�llhlec mhqanèc   sÔnolo kalwdÐwn tou diaduktÐou,
ìpou �peiroc arijmìc apì anex�rthtouc, logikoÔc kai egwistèc qr stec prospajeÐ na dromolog sei èna
apeirostì komm�ti tou sunolikoÔ fìrtou r.

To sÔsthma perièrqetai se mia qarakthristik  kat�stash leitourgÐac pou onom�zetai Nash IsorropÐa. H
kat�stash aut  genik� èqei qeirìtero kìstoc dromolìghshc apì thn Bèltisth dromolìghsh tou fìrtou r
sto sÔsthma M .

Sthn arket� gnwst  ergasÐa touc ��Worst Case Equilibria�� oi Koutsoupias & Papadimitriou prìteinan
mia montelopoÐhsh thc sumperifor�c twn qrhst¸n tou diadiktÐou kai melèthsan to tÐmhma qronikoÔ kìstouc
sth Nash isorropÐa se sqèsh me to bèltisto kìstoc tou sust matoc. Prìteinan to

Timhma thc Anarqiac =
kìstoc (qeirìterhc) Nash isorropÐac
kìstoc bèltisthc an�jeshc fìrtou

(1)

wc èna ��fusikì�� mètro twn arnhtik¸n epipt¸sewn tou egwismoÔ twn paikt¸n. Gia genik c morf c sunart seic
kajustèrhshc, ìpwc oi poluwnumikèc, to tÐmhma thc anarqÐac (1) mporeÐ na eÐnai mh fragmèno �nw, me
katastrofikèc sunèpeiec gia th qr sh tou diktÔou.

'Enac Arqhgìc mporeÐ na mei¸sei to Timhma thc Anarqiac, an paÐxei pr¸toc, anajètontac me sofÐa èna
posostì α tou sunolikoÔ fìrtou ergasi¸n r se kat�llhla epilegmènec mhqanèc. Sthn sunèqeia paÐzoun oi
qr stec ton upìloipo (1−α)r fìrto egwistik� stic pio gr gorec mhqanèc. To parap�nw asÔmmetro paÐgnio
orÐzei èna stigmiìtupo tou Problhmatoc Dromologhshc Ergasiwn kata Stackelberg (M, r, α), 0 ≤ α ≤
1.

Sthn ergasÐa Stackelberg Scheduling Strategies (STOC ’01) o Roughgarden apodeiknÔei ìti to prìblhma
thc eÔreshc thc an�jeshc tou αr fìrtou tou ArqhgoÔ ¸ste to sÔsthma na odhghjeÐ sto el�qisto dunatì
kìstoc eÐnai sklhrì sthn kl�sh NP (Prìblhma eÔreshc Bèltisthc Strathgik c ArqhgoÔ). Pio sugkekrimèna,
o Roughgarden an�gei to NP-hard Prìblhma 1/3 − 2/3 Partition sto Prìblhma Dromolìghshc Ergasi¸n
kat� Stackelberg (M, r, α), 0 ≤ α ≤ 1.

ApodeiknÔoume, to arqik� anèlpisto apotèlesma, ìti se poluwnumikì qrìno mporoÔme na upologÐsoume
algorijmik� to el�qisto fìrto pou prèpei na diaqeiristeÐ o Arqhgìc ¸ste na petÔqei thn bèltisth strathgik 
kaj¸c kai aut  thn bèltisth strathgik . To apotèlesma isqÔei gia opoiod pote dÐktuo kai gia opoiod pote
kathgorÐa sunart sewn kajustèrhshc. UpologÐzoume mia oriak  tim  posostoÔ fìrtou bM tou ArqhgoÔ,
pou epidr� sth poluplokìthta tou probl matoc me dramatikì trìpo. 'Otan o sunolikìc fìrtoc ergasi¸n
eÐnai r, èqoume ta ex c:

• An to posostì α tou ArqhgoÔ eÐnai α < bM tìte to Prìblhma eÔreshc Bèltisthc Strathgik c
ArqhgoÔ (M, r, α < bM ) paramènei Sklhrì sth kl�sh NP.

• AntÐstoiqa, an α ≥ bM tìte to prìblhma eÔreshc Bèltisthc Strathgik c ArqhgoÔ (M, r, α ≥ bM )
an kei sthn kl�sh P .

(s, t)-dÐktua me par�llhlec akmèc. H apìdeixh basÐzetai sthn an�lush tou aploÔ algìrijmou Op-
Top. O OpTop leitourgeÐ se epimèrouc kÔklouc ergasi¸n. Se k�je kÔklo (i) brÐskei thc mhqanèc (kal¸dia)
pou den eÐnai epijumht� proc an�jesh fìrtou apì touc egwistèc qr stec (ii) anajètei me apolutarqikì trìpo
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to fortÐo pou ja eÐqan sthn bèltisth an�jesh fìrtou se ìlo to sÔsthma (iii) apomakrÔnei aut� ta kal¸dia
apì to sÔsthma.

Sthn ergasÐa Achieving Network Optimal using Stackelberg Scheduling Strategies oi Lazar, Orda,
Korilis parousi�zoun to arnhtikì apotèlesma ìti den eÐnai dunatìn na odhghjeÐ to sÔsthma sto bèltisto
kìstoc gia sunart seic kajustèrhshc tÔpou M/M/1 gia k�poiec timèc tou fìrtou pou diajètei o Arqhgìc.
H ergasÐa mac epikentr¸nei stic anagkaÐec sunj kec ¸ste na eÐnai dunat  h epÐteuxh tou bèltistou kìstouc
apì ton Arqhgì akìma kai gia tic M/M/1 sunart seic kajuster sewc. EpÐshc faner¸nei ìti gia idiaÐtera
antagwnistik� sust mata mhqan¸n (ìpou to tÐmhma thc anarqÐac eÐnai idiaÐtera uyhlì) to krÐsimo posostì
βM pou apaiteÐ o Arqhgìc ¸ste na epitÔqei to bèltisto kìstoc eÐnai idiaÐtera qamhlì.

(s, t)-dÐktua me opoiad pote morf . To parap�nw apotèlesma isqÔei gia opoiod pote dÐktuo (kai
ìqi mìno gia apl� dÐktua me par�llhlec akmèc) dromolìghshc ergasi¸n apì sugkekrimènh afethrÐa s proc
proorismì t kai otid pote sunart seic kajustèrhshc.

'Ena shmeÐo pou prèpei na prosèxoume eÐnai ìti se genik� dÐktua den up�rqei antÐstoiqh strathgik  ar-
qhgoÔ egguhmènhc apìdoshc, ìpwc sumbaÐnei sta apl� me tic par�llhlec akmèc. Sugkekrimèna, sta dÐktua
me par�llhlec akmèc sthn ergasÐa Stackelberg Scheduling Strategies o Roughgarden èqei apodeÐxei ìti
h apìdosh thc strathgik c tou ArqhgoÔ eÐnai egguhmèna ≤ 4/(3 + α)× Beltisto Kostoc gia grammikèc
sunart seic kajustèrhshc (en¸ ≤ 1/α× Beltisto Kostoc gia genikìterec sunart seic kajustèrhshc). Se
genikìtera dÐktua, ìmwc, den isqÔei k�poio antÐstoiqo �nw fr�gma. Pio analutik�, sthn Proposition B.3.1
tou DidaktorikoÔ tou apodeiknÔei ìti up�rqei gr�fhma G kai fìrtoc r ¸ste sto Stackelberg stigmiìtupo
(G, r, α) kamÐa strathgik  ArqhgoÔ, paroqeteÔontac posostì α, na mhn petuqaÐnei kìstoc ≤ 1

α× Beltisto
Kostoc.

'Ena �llo shmantikì shmeÐo eÐnai ìti se exairetik� antagwnistik� dÐktua, ìpwc aut� me poluwnumikèc
sunart seic kajustèrhshc, to Timhma thc Anarqiac sthn Sqèsh (1) eÐnai mh fragmèno �nw. 'Omwc, se
aut� ta antagwnistik� dÐktua, sta stigmiìtupa (M, r, α ≥ bM ) h Sqèsh (1) gÐnetai akrib¸c 1.

Tèloc, se exairetik� antagwnistik� dÐktua to el�qisto posostì βM fìrtou ergasi¸n pou prèpei na
dapan sei o Arqhgìc èqoume parathr sei ìti eÐnai idiaÐtera mikrì. Mia diaisjhtik  ex ghsh eÐnai h ex c:
se aut� ta dÐktua up�rqoun lÐga taqÔtata monop�tia pou proselkÔoun sqedìn ìlouc touc qr stec. Ta
upìloipa monop�tia èqoun el�qisth kukloforÐa. Sthn bèltisth an�jesh thc sunolik c kukloforÐac eÐnai
mikrèc oi allagèc sth kukloforÐa pou prèpei na epib�lei o Arqhgìc se aut� ta dÔsbata monop�tia (akrib¸c
epeid  eÐnai arg� kai h bèltisth an�jesh fìrtou den touc dÐnei polÔ fortÐo). Epikentr¸nei thn prosoq  tou
perissìtero sthn rÔjmish thc kukloforÐac metaxÔ twn plèon epijumht¸n diadrom¸n mh dapan¸ntac epiplèon
fìrto.

Bibliografikèc anaforèc gia thn ergasÐa aut :

1. Po-An Chen, David Kempe. Altruism, Selfishness, and Spite in Traffic Routing. In Proc. of Elec-
tronic Commerce (EC ’08), Chicago, IL
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0.2.16 Conference version: A.C. Kaporis, L.M. Kirousis, E.C. Stavropoulos. “Ap-
proximating almost all instances of Max Cut within a ratio above the Hastad
threshold.” 14th Annual European Symposium on Algorithms (ESA ’06), 11-
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To prìblhma thc eÔreshc thc mègisthc diamèrishc tuqaÐwn grafhm�twn Max Cut eÐnai apì ta plèon gnwst�
sth JewrÐa Grafhm�twn. DÐnetai èna tuqaÐo gr�fhma G = (V, E) me n korufèc kai m akmèc. ZhteÐtai
mia diamèrish OPT = (V1, V2) tou sunìlou koruf¸n V tètoia ¸ste na epitugq�nei to mègisto pl joc
mOPT (G) diasqÐzouswn akm¸n. Dhlad  akm¸n pou sundèoun zeÔgh koruf¸n se diaforetik� mèrh thc
diamèrishc OPT = (V1, V2). Genikìtera, sto Max k-Cut, zhteÐtai diamèrish tou V se k uposÔnola, k ≥ 2.

Parajètoume mia (mikr ) anadrom  sta up�rqonta apotelèsmata. To prìblhma thc eÔreshc thc mègisthc
diamèrishc eÐnai Sklhrì sthn Kl�sh NP. Up�rqoun shmantik� apotelèsmata me α-proseggistikoÔc algìri-
jmouc. Ja lème ìti ènac algìrijmoc A epitugq�nei α-prosèggish thc bèltisthc diamèrishc OPT (G) an
gia opoiod pote gr�fhma G mac epistrèfei mia diamèrish X = (V1, V2) tou sunìlou V me pl joc mX(G)
diasqÐzouswn akm¸n ¸ste:

mX(G)
mOPT (G)

≥ α

dhlad , toul�qiston α-posostì tou bèltistou pl jouc diasqÐzouswn akm¸n.
Se èna di�shmo apotèlesma oi Goeman, Williamson to '95 (Journal of the ACM) apìdeixan ìti ènac

tuqaiopoihmènoc (randomized) algìrijmoc se opoiod pote gr�fhma kat� mèso ìro epitugq�nei proseggistik 
lÔsh me lìgo

αGW = 0.87856

27



Ta qrìnia pou pèrasan ègine meg�lh, ma anepituq c, prosp�jeia beltÐwshc tou lìgou αGW . Prìsfata,
eÐqame to arnhtikì apotèlesma Optimal Inapproximability Results for Max-Cut and Other 2-Variable CSPs
twn Khot, Kindler, Mossel, O’Donnell (FOCS ’04). H ergasÐa aut  apodeiknÔei ìti an eÐnai alhj c h Unique
Games eikasÐa tou Khot tìte o algìrijmoc twn Goeman, Williamson eÐnai bèltistoc (eÐnai prìblhma Sklhrì
sthn Kl�sh NP h prosèggish tou Max Cut me lìgo megalÔterou tou αGW ). To apotèlesma autì sunhgoreÐ
jewrhtik� sthn diapistwmènh duskolÐa beltÐwshc tou lìgou αGW .

Se mia klassik  ergasÐa tou Hastad upologÐzontai �nw fr�gmata gia ton antÐstoiqo bèltisto lìgo
prosèggishc kajenìc apì mia seir� shmantik¸n NP Sklhr¸n problhm�twn. EkeÐ to antÐstoiqo �nw fr�gma
gia to Max Cut eÐnai

αH = 16/17 > 0.9411

Autì apodeiknÔei ìti den up�rqei nteterministikìc algìrijmoc pou na petuqaÐnei proseggistikì lìgo > αH =
0.9411.

Ta teleutaÐa qrìnia parathroÔme meg�lh ereunhtik  drasthriìthta sth melèth thc Tupik c sumperifor�c
sunduastik¸n idiot twn gia probl mata Pl rh sthn Kl�sh NP. Diaisjhtik�, upojètoume ìti ta stigmiìtupa
gennioÔntai me tuqaÐo trìpo upì mia ��fusiologik �' katanom    ��montèlo�� gènnhshc tuqaÐwn stigmiìtupwn.
Mac endiafèrei h melèth miac sunduastik c idiìthtac se sqedìn ìla ta stigmiìtupa pou genn�ei to montèlo.
'Ena klassikì kai polÔ gnwstì montèlo gia tuqaÐa graf mata eÐnai autì twn Erdös, Rényi. Endiafèron
parousi�zei o sqediasmìc α0-proseggistik¸n algorÐjmwn ¸ste se sqedìn ìla ta stigmiìtupa na upologÐzoun
diamèrish megèjouc toul�qiston ≥ α0× (bèltisto mègejoc). H kÔria mejodologÐa proc aut  thn kateÔjunsh
eÐnai o upologismìc ìso to dunat¸n kalÔterwn �nw kai k�tw fragm�twn gia th bèltisth diamèrish se sqedìn
ìla ta tuqaÐa stigmiìtupa. Tìte o proseggistikìc lìgoc α0 ja eÐnai toul�qiston h mikrìterh tim  pou mporeÐ
na l�boun oi antÐstoiqoi lìgoi:

α0 ≥ sqedìn bèbaio k�tw fr�gma
sqedìn bèbaio �nw fr�gma

gia ìla ta dunat� tuqaÐa stigmiìtupa.
Sthn perÐptwsh tou Max Cut èqoun upologisteÐ k�tw kai �nw fr�gmata gia to mègejoc thc bèltisthc

diamèrishc pou eÐnai dunatìn na emfanisteÐ se sqedìn ìla ta tuqaÐa stigmiìtupa tou probl matoc. Proc aut 
thn kateÔjunsh eÐqame mia seir� shmantik¸n apotelesm�twn. Endeiktik� anafèroume touc Coppersmith,
Gamarnik, Hajiaghayi, Sorkin sthn ergasÐa touc Random MAX SAT, random MAX CUT, and their phase
transitions (SODA ’03 & Random Structures and Algorithms ’03). Amèswc met� qronik� oi Coja-Oghlan,
Moore, Sanwalani sthn ergasÐa MAX k-CUT and approximating the chromatic number of random graphs
(ICALP ’03) belti¸noun orismèna algorijmik� apotelèsmata gia to k�tw fr�gma tou megèjouc thc bèltisthc
diamèrishc pou parathroÔme se sqedìn ìla ta stigmiìtupa tou Max Cut.

Ta �nw apotelèsmata, kaj¸c kai ìla ta up�rqonta apotelèsmata, dÐnoun proseggistikoÔc lìgouc shman-
tik� qeirìterouc apì ton antÐstoiqo αGW = 0.87856 twn Goeman, Williamson.

Sthn ergasÐa mac deÐqnoume ìti sqedìn ìla ta tuqaÐa graf mata eÐnai dunatìn na epilujoÔn proseggistik�
me lìgo

α0 = 0.952 > αH = 16/17 > αGW = 0.87856

O lìgoc α0 epitugq�netai gia sqedìn ìla ta tuqaÐa graf mata kai eÐnai kalÔteroc aisjht� apì ton antÐstoiqo
αGW = 0.87856 twn Goeman, Williamson (pou eÐnai o bèltistoc an apodeiqjeÐ h orjìthta thc eikasÐac tou
Khot). EpÐshc eÐnai kalÔteroc kai apì ton antÐstoiqo αH = 16/17 tou Hastad.

PetÔqame ton tupikì proseggistikì lìgo α0 = 0.952 analÔontac ènan nèo isqurì algìrijmo pou belti¸nei
to k�tw fr�gma gia to tupikì (sqedìn bèbaio) mègejoc miac diamèrishc. Me efarmog  thc Pr¸thc Rop c se
èna eidikì tÔpo diamerÐsewn, tic mègistec diamerÐseic, petÔqame kai beltÐwsh tou antÐstoiqou �nw fr�gmatoc.

O algìrijmoc dèqetai sthn eÐsodo èna tuqaÐo gr�fhma me n korufèc kai m akmèc. TopojeteÐ me diadoqikì
trìpo th mÐa met� thn �llh, kai sÔmfwna me ta krit ria (i, ii) parak�tw, k�je koruf  sto kat�llhlo (aristerì
  dexiì) mèroc thc diamèrishc V = (V1, V2). O algìrijmoc (i) entopÐzei ekeÐnec tic korufèc pou emfanÐzoun
th mègisth apìklish (apìluth diafor� tou pl jouc) twn geitonik¸n koruf¸n pou  dh èqoun topojethjeÐ se
antÐjeta mèrh thc diamèrishc. Sthn sunèqeia (ii) apì autèc tic korufèc mègisthc apoklÐsewc, epilègei th
koruf  me to mikrìtero pl joc geitìnwn pou den èqoun topojethjeÐ se mèrh. Me ton kanìna (i) prostÐjetai
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o mègistoc dunatìc nèoc arijmìc diasqÐzouswn akm¸n sth diamèrish en¸ tautìqrona elaqistopoieÐtai to
pl joc twn akm¸n pou den ja sumperilhfjoÔn se aut n (dhlad  pou ta duo �kra touc ja katal xoun sto
Ðdio mèroc). Me ton kanìna (ii) anab�lei to dunatìn perissìtero thn topojèthsh koruf¸n se mèroc oi opoÐec
èqoun meg�lo pl joc mh topojethmènwn geitìnwn. O lìgoc pou apofeÔgei autèc tic korufèc eÐnai ìti kaj¸c
o algìrijmoc topojeteÐ korufèc, eÐnai polÔ pijanì gia autèc na apokt soun meg�lh apìklish sta antÐstoiqa
pl jh twn diaforetik� topojethmènwn geitìnwn touc.

O algìrijmoc se mia prokatarktik  f�sh aplopoieÐ to gr�fhma thc eisìdou sb nontac anadromik� ìlec
tic korufèc bajmoÔ ≤ 1 kaj¸c kai tic prospÐptousec akmèc touc. Autèc oi korufèc mporoÔn ìlec eÔkola
na topojethjoÔn sto Cut diìti antistoiqoÔn se �kukla upograf mata thc eisìdou. Me autì to trìpo
lamb�noume to 2-core tou graf matoc eisìdou.

Tèloc, belti¸same to sqedìn bèbaio �nw fr�gma gia to Max Cut, efarmìzontac isqurèc teqnikèc pou
basÐzontai sthn Mèjodo thc Pr¸thc Rop c. Diaisjhtik�, prospaj same na elatt¸soume thn entropÐa twn
diamerÐsewn me èna dosmèno pl joc z (mègejoc) diasqizous¸n koruf¸n.

H idèa eÐnai na parathr soume ìti apì k�je diamèrish megèjouc z prokÔptei diamèrish megèjouc ≥ z ìpou:
(i) k�je koruf  v èqei thn pleionìthta twn geitìnwn thc sto antÐjeto mèroc thc diamèrishc apì to mèroc thc
koruf c v, kai ìpou: (ii) ìlec oi korufèc �rtiou bajmoÔ eÐnai sto aristerì (  se èna sugkekrimèno p�nta)
mèroc thc diamèrishc. Onom�same autèc tic diamerÐseic wc mègistec. H krÐsimh parat rhsh eÐnai ìti an sqedìn
ìlec oi mègistec diamerÐseic èqoun mègejoc ≤ z tìte kai to mègejoc sqedìn ìlwn twn apl¸n diamerÐsewn
ja eÐnai ≤ z. Efarmìzontac th mèjodo thc Pr¸thc Rop c sth tuqaÐa metablht  pou metr� tic mègistec
diamerÐseic enìc tuqaÐou graf matoc G epitÔqame beltÐwsh tou �nw fr�gmatoc gia th bèltisth diamèrish.
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0.2.17 Conference version: D. Fotakis, A.C. Kaporis and P. Spirakis. Atomic con-
gestion games: fast, myopic and concurrent. 1st International Symposium
on Algorithmic Game Theory (SAGT ’08). April 30 - May 2, 2008, Pader-
born, Germany.
Journal version: Invited paper to a special issue to journal Theory of Com-
puting Systems (TOCS), dedicated to the SAGT’08 best papers

Sthn ergasÐa aut  upologÐzoume ton anamenìmeno qrìno pou apaiteÐ èna PaÐgnio Sumfìrhshc (Congestion
Game) na fj�sei se sqedìn-isorropÐa kat� Nash ìtan n egwistèc paÐktec epilègoun par�llhla, me topik�
krit ria kai me katanemhmèno trìpo strathgikèc, dhlad  uposÔnola apì èna sÔnolo m diajèsimwn Pìrwn
(Resources). H axÐa tou apotelèsmatoc gÐnetai faner  apì ta parak�tw.

Ta klassik� apotelèsmata apodeiknÔoun sÔgklhsh se Nash isorropÐa me qr sh kat�llhlhc sunart sewc
dunamikoÔ (potential function) pou to el�qisto thc antistoiqeÐ se Nash isorropÐa. H sÔgklish epitugq�netai
deÐqnontac ìti h sun�rthsh dunamikoÔ fjÐnei monìtona ìtan oi paÐktec paÐzoun diadoqik� ènas-ènac, belti¸non-
tac èkastoc thn trèqousa strathgik  tou.

Aut  h upìjesh, ìpou oi paÐktec droun diadoqik�, eÐnai mh realistik . Sthn pr�xh oi allhlepidr�-
seic antagwnistik¸n ontot twn gÐnetai me trìpo par�llhlo ìpou ènac aperiìristoc arijmìc ontot twn apo-
fasÐzei tautìqrona na anane¸sei tic trèqousec strathgikèc tou. Autìc o �narqoc trìpoc tautìqronhc
allhlepÐdrashc èqei wc arnhtikì apotèlesma ìti to paÐgnio eÐnai dunatìn na apoklÐnei apì opoiad pote Nash
isorropÐa. Tètoia fainìmena apìklishc eÐnai arket� èntona ìtan up�rqoun pìroi ìpou to kìstoc qr sewc
touc aux�nei apìtoma wc proc to pl joc twn qrhst¸n touc.
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Sthn ergasÐa aut  upologÐzoume peiramatik� ton anamenìmeno qrìno pou apaiteÐ èna PaÐgnio Sumfìrhshc
(Congestion Game) na fj�sei se sqedìn-isorropÐa kat� Nash ìtan n egwistèc paÐktec epilègoun par�llhla,
me topik� krit ria kai me katanemhmèno trìpo strathgikèc, dhlad  uposÔnola apì èna sÔnolo m diajèsimwn
Pìrwn (Resources). H axÐa tou apotelèsmatoc gÐnetai faner  apì ta parak�tw.

Ta klassik� apotelèsmata apodeiknÔoun sÔgklhsh se Nash isorropÐa me qr sh kat�llhlhc sunart sewc
dunamikoÔ (potential function) pou to el�qisto thc antistoiqeÐ se Nash isorropÐa. H sÔgklish epitugq�netai
deÐqnontac ìti h sun�rthsh dunamikoÔ fjÐnei monìtona ìtan oi paÐktec paÐzoun diadoqik� ènas-ènac, belti¸non-
tac èkastoc thn trèqousa strathgik  tou.

Aut  h upìjesh, ìpou oi paÐktec droun diadoqik�, eÐnai mh realistik . Sthn pr�xh oi allhlepidr�-
seic antagwnistik¸n ontot twn gÐnetai me trìpo par�llhlo ìpou ènac aperiìristoc arijmìc ontot twn apo-
fasÐzei tautìqrona na anane¸sei tic trèqousec strathgikèc tou. Autìc o �narqoc trìpoc tautìqronhc
allhlepÐdrashc èqei wc arnhtikì apotèlesma ìti to paÐgnio eÐnai dunatìn na apoklÐnei apì opoiad pote Nash
isorropÐa. Tètoia fainìmena apìklishc eÐnai arket� èntona ìtan up�rqoun pìroi ìpou to kìstoc qr sewc
touc aux�nei apìtoma wc proc to pl joc twn qrhst¸n touc.

SÔnolo anafor¸n: 160+
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