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Xpnuatodotnon

* To mapov ekMaLOEVTLKO UALKO €XeL avarmtuxOei ota mAaiola
TOU ekTalLOEUTIKOU £pyou Tou SLdaokova.

* To €pyo «Avolktad Akadnuaika Mabnuata oto
AplototeAetlo Mavenotnuo Osoocalovikne» €XeL

XpnHatodotnoeL Lovo tn avadlapopdwaon Tou
EKTIOLOEUTLKOU UALKOU.

e To €pyo vlormoleital oto nmAaiolo Tou Emiyelpnotlokou
Mpoypappoatog « Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwrnaikni Evwon
(Evpwraiko Kowwviko Tapelo) ko amo eBvikouc mopouc.
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Meplexopeva evotTNTOC

1. DFS og katevBuvopevo ypado
2. EAayiota Movomnatio
3. TomoAoywkn Ta&wounon

4. EAaxlota Zevyvuovta Asvdpa

Aopéc Asdopévwv
Turpa MAnpodopikig



APILTOTEAEIO
[MANEMIXTHMIO
OEXLAAONIKHY

fpadot



Depth First Search

 M£Bodoc mou XpnNOLUOTIOLELTOL EVPUTATO ATIO
rntoAAouc alyopiBuouc ypadnuatwyv. Mmnopet
va xpnoLlpomoLnOet yia:

— Na anavtnoetl av o ypadoc elval CUVEKTLKOC 1 OXL,

— No npocdloplotoUV Ol CUVEKTIKEC CUVLOTWOEC TOU
ypadou,

— Na mpoobloploouvpe ta onpeia apBpwonc,
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AAyopiOpoc DFS

DFS(G) DFS_Visit(u)
{ {
for each vertex u € G->V u->color = YELLOW;
{ time = time+1;
u->color = EMPTY; u->d = time;
} for each v B u->Adj[]
time = 0; {
for each vertex u @ G->V if (v->color == EMPTY)
{ DFS_Visit(v);
if (u->color == EMPTY) }
DFS_Visit(u); u->color = WHITE;
} time =time+1;
} u->f = time;
}
Aopéc Asdopévwv
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS

O
-

Aopéc Asdopévwv
Turpa MAnpodopikig

17



Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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Napadewypo DFS
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DAG

 DAG = Directed Acyclic Graph

KateuBuvopevoc ypadoc xwpic KUKAOUC
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Baolko Oswpnpa

* Evac ypadoc G(V,E) eivat DAG gav Ko povo
edv 1o 6€vdpo DFS mou npokUTtTEL HEV EXEL
niiow BEAn.
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TormtoAoywkn Taéwvounon
[ Socks ]

[ Underwear

(o)

[ Pants - Shoes ]
| ’ / Shirt
[ Belt ] ) v
Tie
Jacket
o~
[Socks] [UnderweaHPantsHShoes] [Watch] [ShirtHBelt] [TieH Jacket]
h\ﬁa Aopég AeSopévwy

. . 2
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M£Bodog

* Topological-Sort()

{
EktéAeon DFS
Otav oOAOKANPWOOUNE TNV €TILOKEY N O€ pla
kopudn, tn bivoupe otnv €odo.
Ow kopudec didovtal otnv €€0do e
avtiotpodn ceLpa.
}

e Kootoc: O(V+E)
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EAdyiota Movonartia

e MpofAnua:

2e eva ypado G(V,E) pe Bapn, divovtol ot
kKopudec A kat B kot {nteitat va mpoodloploou e
£VOL LLOVOTTIALTL TIOU €XEL TO EAAYLOTO KOOTOC
uetafaonc amo tnv A otn B.
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Tokyo Subway Map
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EAdxiota Zeuyvoovta Asvdpa

 AAMwC: Minimum Spanning Trees (MST)

Elval to 6EvOpo 1OV MIPOKUTITEL ATIO Evav ypado
G(V,E) av kpatooupe TIC aKUEC TTou Hilvouv
aBpOoLOTIKA TO EAAXLOTO KOGTOC KoL O YPAPOC
TTOU QTTOMEVEL €lval ouvdedEUEVOC.
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Minimum Spanning Tree

* [TOLEC OKULEC TIPETIEL VAL KPOATAOOUE OTO
TP OAKATW ypadnua yLa vor Exoupe MST?

—
D
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Minimum Spanning Tree
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= V[G];
foreachu € Q
key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)

Q= VI[G];

foreachu € Q
key[u] = o°;

key[r] = O;

p[r] = NULL;

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]

Run on example graph

if (v e Qand w(u,v) < key|[v])

plv]=u;
key[v] = w(u,v);

Aopéc Asdopévwv
Turpa MAnpodopikig

36



Prim’s Algorithm

MST-Prim(G, w, r)

Q= VI[G];

foreachu € Q
key[u] = o°;

key[r] = O;

p[r] = NULL;

while (Q not empty)
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for each v € Adj[u]
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q
key[u] = eo;
key[r] = 0;

plr] = NULL;
while (Q not empty)
u = ExtractMin(Q); Pick a start vertex r

for each v € Adj[u]

if (v e Qand w(u,v) < key|[v])
plv]=u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
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if (v € Qand w(u,v) < key[v])
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
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while (Q not empty)
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Qand w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Qand w(u,v) < key[v])
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
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while (Q not empty)
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
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Prim’s Algorithm

MST-Prim(G, w, r)

Q= VI[G]; 9
foreachu € Q

key[u] = o°;
key[r] = O; 15
p[r] = NULL;
while (Q not empty) 3 u

u = ExtractMin(Q);
for each v € Adj[u]
if (v e Qand w(u,v) < key|[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)

Q= VI[G]; 9
foreachu € Q

key[u] = o°;
key[r] = O; 15
p[r] = NULL;
while (Q not empty) 3 u

u = ExtractMin(Q);
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Qand w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);

Aopéc Asdopévwv
Turpa MAnpodopikig

48



Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];

foreachu € Q

key[u] = o°;
key[r] =0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Qand w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)

u
6 4
Q= V[G]; = / 9
10 2
foreachu € Q
key[u] = o=; 14 10 2
k =0; 15
ey[r] =0; 0 g
[r] = NULL;
P 3 X o

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)
Q= VI[G];
foreachu € Q
key[u] = oo;
key[r] = 0;
p[r] = NULL;
while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v e Qand w(u,v) < key|[v])
plvl = u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r) e u

6 4

Q= VI[G]; .

foreachu € Q

key[u] = eo; 14 0

key[r] = 0; 0

p[r] = NULL;
3 3

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r) u . p .
Q = V[G]; N
5

foreachu € Q

key[u] = ee; 141 0
key[r] = 0; 0

rl = NULL;
p[r] 3

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)

6 4
foreachu € Q
key[u] = eo; 141 0
key[r] = 0; 0
rl = NULL;
plr] 3

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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Prim’s Algorithm

MST-Prim(G, w, r)

6 4
foreachu € Q
key[u] = eo; 141 0
key[r] = 0; 0
rl = NULL;
plr] 3

while (Q not empty)
u = ExtractMin(Q);
for each v € Adj[u]
if (v € Q and w(u,v) < key[v])
plv] =u;
key[v] = w(u,v);
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2nueiwpa Avadopag

Copyright AplototéAelo MNavemotnuio Oscoalovikng, AmOoToAOG
Noamadomnouloc. «Aopec Asdopevwy. Mpadow». Ekboon: 1.0. Oscocalovikn
2014. AwoBeotpo amo tn diktvakn dtevBuvon:
http://eclass.auth.gr/courses/OCRS389/
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Znpeiwpa Adeodotnonc

To mapov VALKO SlatiBetal pe toug 0pouc tng adelacg xpnong Creative Commons Avadopa -
Mn Epmopikn) Xpron - Oxt Napaywya Epya 4.0 [1] A petayeveotepn, AleBvic Ekdoon.
E€atpouvtal Ta autoteAr Epya Tpitwy T.X. dwtoypadieg, Staypappata K.A.m., TQ onola
EUTIEPLEXOVTOL OE AUTO KOl T omoia avadEpovtal pall e Toug Opouc XPHong Toug oTo

«Znueilwpa Xpnonc Epywv Tplitwv».

O dkalouxoc pmopel va mapexeL otov adelodoyo Eexwplotr) AdeLa va XpnOLUOTIOLEL TO EpyO
ylo epropLkn xpnon, epooov avto tou {ntnO«l.

Q¢ Mn Eunopkn opiletal n xpnon:

* 10U &ev MePAAUPBAVEL AUEDO I EUUETO OLKOVOULKO OPEAOG ATIO TNV XPrion TOU £pyou, yLa TO SLAVOUEN TOU £pYOU Kall
adelodoyo

* mou bev mepAapPAavel olkovopLky cuvaAAlayr wg polndBeon yla ) xprion n npocfacn oto £pyo

* mou &ev pooTopilel oto Slavopéa Tou €pyou Kot adelodOX0 EUPETO OLKOVOLLKO 0deAoC (.. Sadnuioelg) amno tnv
TtpoPoAn Tou €pyou o€ SLaSIKTUAKO TOTIO

[1] http://creativecommons.org/licenses/by-nc-nd/4.0/
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AlrotApnon ZNUELWUOATWYV

Ornoladnmote avamapaywyn n SLaokeun Tou VALKOU Ba TtpETEL
va cupmepthapBavet:

" 10 Znueilwpa Avadopac

= 10 Znuelwpa Adelodotnong

" tn 6NAwon AlatApnong ZNUELWUATWY

" 10 2nueiwpa Xpnong Epywv Tpitwv (epooov umdapyxel)

nall pe Toug cuvodEUOUEVOUC UTIEPOUVOECHOUC.
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