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Bacixég KAdoeig MNoAumhoxdtntag

Ytdlne Zdyoc ‘Apnc Hayouvptlic P: mpoPMjuata andpaong enAOLUY 68 TOANWYLIXS XpOVO antd XAToLoY
VTETEPUIVLOTIXG alybpLbuo.

NP: npoPijuota andgaong emAdoldo 6e TOAUGYLULXS Ypbvo ond %d-
ToLov un vietepuiviotixnd ahybplbuo. IMibavég Moeis (tiotonomuxd, ano-
Mdbnuo: Ewcaywyh otnv Enietiun tov Yroloyiotdy dellele, pdptupec) eNEYELUES OE TOANUWYLUIXS YPHVO.

To peydro avoiyté epdtnua: P < NP

, , , , . NP-completeness, avaywyéc.
Yyol Hhextpordywv Mnyovixdv & Mnyavixody Yrohoyiotdy
YyoMj Egaguoouéveny Madnuatxdy & Puody Eniotnudy

EfBvixé MetodBlo IToluteyvelo
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Avaywyn 3SAT < VERTEX COVER

d: (’LL1 V —us V ﬁ’LL4) A (ﬁul V ug V ﬁU4)

NP-nhvjpn mpofAfuata ypdewy
U3 Uy Uy
VERTEX COVER o0 e 0

CLIQUE

HAMILTON CIRCUIT (HC)

TRAVELING SALESMAN PROBLEM (TSP)
3-COLORABILITY

SUBGRAPH ISOMORPHISM
3-DIMENSIONAL MATCHING (3DM) 2] es[2]

H & eivow ixavomouiouun avy undpyel vertex cover ueyéfoue < k = n +
2m = 8 0T0V YPAPO OV XATACHEUACUUE.
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AX\eg Avaywyég MpoPAjuata ypdewy ctny xAdon P

Kixhoc Euler.

HC—TSP Reachability - Aitdoyion Iedgwyv: DFS, BFS, D-Search.
Any NP /Vc\cr o Subsraph Suvtops o D ' 5
ique— . . .
ny NP ook y v acAT=Z3DM Tsomorphism UVTOUOTEPX LOVOTATLOL LUVEXTIXES GUVLOTMOES
problem \P . . sz .. .
artition — DKnapsack EN&ytoto ouvdetind dévdpo (minimum spanning tree).
3-Graph Colorability Méyiot pot|. Perfect matching.
Xpwpatiouds axudv ot diuept| yedpo (bipartite edge coloring).
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KYxAog Euler - Movondtt Euler Aldcyton 3Evdpnyy
o mpodlateTayuévn: 124536
O o petadiatetaypévn: 452631

o evdodlatetayuévn: 425163
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Awdcyiomn ypdewy: DFS

procedure dfs(v:vertex);

Accessibility problems - Aidcyion ypdpwy

begin
Avalhtnon xatd Bédboc (Depth First Search - DFS). visited[v]:=true;
Avalfitnon xatd mAdtog (Breadth First Search - BFS). for all vertices u adjacent to v do
D-search: éuoto pe BFS, al\d pe otolfa avtl yio oupd. if not visited[u] then dfs(u)

end

IMolvmhoxétna: O(|V] + |E).
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Awdoyion Ypégwv: BFS Y uvtopdtepa povonduia: Dijkstra
procedure Dijkstra;

procedure bfs(v:vertex);
begin (* Apywonoinon *)

begin S := {1}; for i:=2 to n do begin D[i]:=cost[1,i]; P[i]:=1 end;
initialize queue with v; visited[v]:=true; for i:=2 to n-1 do
repeat begin
select w from V' — S such that D[w] is minimum;
dequeue(u); S = S+ {w);
for all vertices w adjacent to u do forallvin V — S do
if not visited[w] then if D[v] > Dlw] + Clw,v] then
Plv] := w;
begin visited[w] := true; enqueue(w) end Dfv] := Dlw]+Clw,v]
until queue is empty end
end
end

Holvmhoxédtnta: O(|V|?)

IToAumhoxé : O(|V E)).
ohumhoxmra: O(|V] +|E]) All-pairs shortest paths: O(|V]?)
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ANyépiBpog Dijkstra: mapddetypo
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EXdyioto Tuvdetind Aévdpo (Minimum Spanning
Tree - MST)

AhyépiBuog Prim: Awdéyouue xdfe @opd v mhevpd ehaylotou xbotoug
€T0L HOTE 0 VEOG UTOYPAPOS Vo TopaUEVEL SEVTRO.

Alyépbuog Kruskal: Awahéyoupe xdbe gopd v mhevpd elaylotou x6-
0T0UG £T0L BOTE 0 VEOS UTOYPAPOS VoL UV €xEL XxUxAouG.
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D P

B S wl2]3]4]5|6]2/3/4]5]6

: (1} 0] oo 80|01 ]1]1]1

2 (12 |2 60 | 30 | o | 10 2

3 (126} |6 60 | 30 | 80 6

4 | (1264 |4 50 80 4

5 | {12643} | 3 60 3

6 | (126435} | 5

Mewovéxtnua Dijkstra: 8ev doukelder dtav undpyouy axuéc ue apvnTixd

Bden (yiai;)
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AAybpibpog Kruskal
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AXybptBpog Prim: vlomoinen

Kdébe qopd emhéyeton o xéufog ue v eAdylotn andotacy and To Uéypel
OTLYUNRS HATAOKEVUOUEVO 3EVOPO ot pootifetal oto 3évdpo.

Holvmhoxdtnta: O(|V|?)
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ANydpiBpog Kruskal: vAomoinem

Kdébe gopd emréyetar axu ehaylotov xbéoTtoug oL edv dev dnuiovpyel
©UXho 6T0 PéYeL oyunc ddoog mpootifeton oe autd, alliie anoppinteTaL.

Iolvrmhoxdtnto: O(|E|log |E|)
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