[papor: TMpoPfAfuota xo ANySpibpol

Y tabne Zayog — Apnc Hayouptliic

Mébnua: Ewoaywy? oty Entotiun twv YroloyLtotdhy

2ol Hhextpohdywv Mnyovixdy & Mnyovixdy Yroloylotdy
2xohf Egapuoouévey Mabdnuatixdy & Puowdy Enotnudy

Efvixé Metodfio ITohuteyvelo
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Bacixég KAdoelg [ToAuvmhoxdtntog

P: npoBAuata andpaong emAVGLUA GE TOAVGYLULXO XPOVO ATtd XATOLOV

VIETEQULILOTIXG ahydpeLhuo.

NP: mpofAiuato andpaons entAUoLLA G TOAVWYLULXO XeOVO and -
ToLOVY UM VIETEPULVLGTIXG ahybplfuo. IIbavéc AMdoelc (tLototointixd, aro-

del&ele, UdpTupes) eENEYELUES GE TOALLYLULXG XPOVO.
To yeydho avolytd epdnua: P Z NP

NP-completeness, avaywyéc.
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NP-nmAjpn mpofAfjpuote ypdewy

VERTEX COVER

CLIQUE

HAMILTON CIRCUIT (HC)

TRAVELING SALESMAN PROBLEM (TSP)
3-COLORABILITY

SUBGRAPH ISOMORPHISM
3-DIMENSIONAL MATCHING (3DM)
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Avarywyn) 3SAT < VERTEX COVER

D: (u1 V —ug V —|U4) A\ (—lul V us V —|U4)

H & elvon wavormotiolun avy undpeyetl vertex cover peyéboug < k = n +
2m = 8 0TOV YPAPO TOU XATAOHEVUNCUUE.
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AM\ec Avaywyéc

HC— TSP

VO Subgraph
/ C1. -_—
Ay NP cookeg \p L 3541==3DM T Isomorphism

\
problem Partition — DKnapsack

3-Graph Colorability
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[MpoPAfuata Ypdpwy ctny xAdcn P

KdYxhoc Euler.

Reachability - Aiwdoyion I'cdpwyv: DFS, BFS, D-Search.
2JUVTOUOTEPA UOVOTIATLAL. DLUVEXTIXES GUVLOTOOES.
EXdytoto ouvdetind 3¢vdpo (minimum spanning tree).
Mevyiotn pov|. Perfect matching.

Xoopatioudg axudy oe duepy| Yedpo (bipartite edge coloring).

Eicaywyn oty Emotiun twy Yroloyiotdy YHMMY-YEM®E EMII



KVxAoc Euler - Movomartt Euler

O
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AldcyLer dEVOpwWY

o mpodotetayuévn: 124536
o uctadlotetayuevn: 452631
o cvdodatetayuevn: 425163
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Accessibility problems - Aidcyion ypdpwy

Aval¥htnon xatd Bdboc (Depth First Search - DFS).
AvalAtnon xatéd midtoc (Breadth First Search - BFS).

D-search: 6uoio ue BFS, ahld ue otolfa avtl yia ovpd.
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Aldoyion ypaepwy: DFS

procedure dfs(v:vertex);
begin
visited|v]:=true;
for all vertices u adjacent to v do
if not visited|u| then dfs(u)
end

[Tohumhoxdtnto: O(|V |+ |E]).
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Aldcyion ypaepwy: BFS

procedure bfs(v:vertex);
begin
initialize queue with v; visited|v]:=true;
repeat
dequeue(u);
for all vertices w adjacent to u do
if not visited|w| then
begin visited[w] := true; enqueue(w) end
until queue is empty
end

[Hohumhoxdtnto: O(|V | + |EY).
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2 uvtopotepa povomdtia: Dijkstra

procedure Dijkstra;

begin (* Apywxonoinon *)
S :={1}; for i:=2 to n do begin D[i]:=cost[1,i]; P[i]:=1 end;
for i:=2 to n-1 do
begin
select w from V — S such that D{w] is minimum;
S =85+ {w};
for allvin V — S do
if D[v] > D[w] 4+ C|w,v] then
Plv] 1= w;
D[v] := D|w]+Clw,v]
end

end

[Hohumhoxdtnra: O(|V]?)
All-pairs shortest paths: O(|V|?)
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ANyo6plbog Dijkstra: moapddetypo
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D P

Brjuo S wl 2|3 |4 |5 |6 |2[3]4|5]|6

- {1} - 10| o0 |30 |0 |10 |1 |1 |1 |1]|1

2 {1,2} 2 60 | 30 | co | 10 2

3 {1,2,6} 6 60 | 30 | 80 6

4 {1,2,6,4} 4 50 80 4

5 {1,2,6,4,3} | 3 60 3

6 {1,2,6,4,3,5} | 5

Melovéxtnua Dijkstra: dev doulevel dtav UTdEYOUY AXUES UE AEVNTIXA
Baen (ywrtl;)
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EAdytoto Xuvdetnd Aévdpo (Minimum Spanning
Tree - MST)

AXyépluoc Prim: Awahéyouue xdbe popd tnv mAcvpd ehaylotou xdoTtoug
ETOL MOTE O VEOC LUTOYPAPOC VA TAPAUEVEL SEVTEO.

AlyéplOuoc Kruskal: Awahéyouvue xdbe @opd tny mAeupd ehaylotou x6-
OTOUC £TOL WOTE O VEOG LUTIOYPAPOS VoL NV EXEL XUXAOLC.
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ANy6ptbpog Prim
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ANYSpLOpog Prim: vlomoinen

Kdbe gopd emhéyetar o xéufog ue tny eAdyLotyn andotacn and To UYL
OTLYMNS XATAOKEVACUEVO BEVOPO xaL Tpootibetal oto d€vdpo.

Iohumhoxdtnra: O(|V]?)
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ANybpibpog Kruskal
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ANYSp1Opog Kruskal: vlomoinon

Kdbe gopd emhéyetar axur| ehaylotou xéotoug xatl €dv Sev dNULOVEYEL
»xUXAO 6T0 UEYPL OTLYUY S 6d00¢ TpooTiheTal oe auTd, ARG aTopelnTETAL.

[Tohumhoxétnta: O(|E|log |E|)
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