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[leplexoueva

 Eilcaywyikég ‘Evvoieg IN'pdaowy
 Baoikoi AAyopi0uol IM'papwyv
— EAGxioTou Agvopou EmikaAuywnc (EAE)
— 2UVTOMOTEPOU HOVOTTATIOU
— EmipepIiopoc XwpnTIKOTNTAC OUVOECEWY OE€
POEG
— EupeoTikeéc yebBodol EAE
« ApouoAoynon
« AvafBeon XwpnTiKOTNTOG
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Baoikec ‘Evvolec ['papwyv

ymua 1. AmAn oo ypagov

uN KateuBuvTiko¢ (undirected)
— ME OUVOETHOUC
KATEUOUVTIKOC (directed)

— ME TOCA

OUVOEDEMEVOC

— AV UTTAPXEI TOUAAXIOTOV £va
LOVOTTATI JETACU KABE (eUyoucg
KOMPBwWV

OiKTUO (network)

— €Qv 01 oUVOECUOI Kal O KOJoI
OI00£TOUV XOPAKTNPIOTIKA
e MUNKOG, XwPNTIKOTNTA, TUTTOG
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Baoikec ‘Evvoiec [ papwyv

A€vTpo (tree)
— YPAPOS XWpPIC KUKAWMATA

AL (2 e JEVTPO ETTIKAAUYNC (Spanning tree)
A \\ — OUVOEDENEVOC YPAPOC XWPIC KUKAwUATA
i K“ C — ypaopocue N KOuPBoug, To KABe dEVOPO
g 6 P eTIKAAUWNC €xel N-1 akuEC
e 1010TNTEC
E}— /Y — Tuvdedepéva kat' eAdxiaTo (minimally
‘ ¢+ \0 connected)
— UTTAPXEI OKPIBWGS £€va HOVOTTATI METAEU
Zymua 1. AmAn oopn Ypagov KGBe {eUyoug KOPPBwWY

— OTTOIaONTTOTE AKMN €ival EVa EAAXIOTO
OUVOAO QTTOKOTING

OEVTPO MUE EAAXIOTO OUVOAIKO KOOTOG
— €AaxI0TO OEVTPO ETTIKAAUYNS (MInimum

spanning tree)
EAI — MAH36 — 2007/2008



Baoikec ‘Evvolec ['papwyv

To oUVOAO TwWV CUVOECHWV:
gival EAGYI0Ta CUVOAQ ATTOKOTTAG.

To ouvolo Twv koupwv {C,D}
QTTOTEAEI Mia TOPA

‘Eva ouvoAo atroouvOeoncg TTou
TEPVEI TO OUVOAO TwWV KOUPWV O€
OUO guvoAa X kal Y, KaAgital cuvoAo
atrokoTr¢ (cutset) X-Y.

EvOla@Epouy Ta eAAXIOTa OUVOAQ
QTTOKOTTNG

— Ta oT1Toia OEV £ival UTTOOUVOAQ GAAWV

— 2€ £va OEVOPO, OTTOIAdNTTOTE AKMN Eival

EAAXIOTO OUVOAO QTTOKOTING.

‘Eva eAGXI0TO OUVOAO KOUBWYV TWV
OTTOIWV N agaipeon dlaIPEi TOUC
UTTOAOITTOUG KOUoUG o€ OUO
oUvoAQ, KaAgital Toun (cut).
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Baoikec ‘Evvolec ['papwyv

---------

Node

o m
1101001
JLLIULUUU
S AT A
00001000

e,
10001000

TTivasag
GUThovay
KOpUphY

nnnnnnnnn

Tpooks{iev oy
KDY

AikTuOo, Trivakag SITTAavwy Kopu@wy,
TMPOOKEjEVWV OKMWV

TTivaka¢ apaidg (sparse) av n
TAsiown@ia Twv oToixeiwyv €ivai O.

— Otav 10 TTARBOC TWV PN MNOEVIKWY
OTOIXEIWV €ival hia TAEN MIKPOTEPO
atro 10 PEYEBOG TOU TTiVOKA.

BaBuocg kéupou

— YToAoyiletal aBpoifovtag Tov
apiOuod Twv 1 oTnVv OTAN TTOU
QVTIOTOIXEI OTO OUYKEKPIYEVO
KOUBO oTov Tivaka JITTAaVWY
KOPU@PWYV I TIPOCKEINEVWV AKUWV.

— 2€ KaTeuBbuvTika dikTuQ, 0 £0W-
BaBuog (in degree) R £€§w-
BaBuog (out degree) ptropei va
uttoAoyioTei aBpoilovtag 10
TARBOC Twv +1 4 -1 avrioToIXa.
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Baoikec ‘Evvolec ['papwyv

Avatrapdotaon AIKTUoU pE YPAPO

5
N
Luvoeopog | Teppomopocl | Teppomopoc2 | Emopevn okl | Exopevn akmj 2
1 3 4 4 3
2 2 1 4 6
3 4 5 5 0
4 2 3 5 6
5 4 2 0 0
6 1 3 0 0
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Baoikoi AAyopiOuol I'papwyv

 Evromopocg Asvipwy oe ['pagpouc
— INwc evTotTidw 0EVOpa O€ £va YPAPo;
— [aTi TTpETTEl Va evToTTiow OEVOPQ;

o AtToTeEAOUV eAaxioTeC (minimal) pop@PEC OIKTUWV
— lNapexouv ouvdeoINOTNTA XWEIG TTAEOVALOVTEGC CUVOETOUC.
e [NapéxovTtacg Eva Kal JOVadIKO MOVOTTATI HETAEU KABE
(eUyoucg KOMUPBwV, eCaAcipouv TNV avaykn
dpopoAOYNOoNG
— O oxedIAoPOC OPNWCG eVOC DIKTUOU, OXEQOV
TTAVTA, CEKIVAEI UE EVA DEVTPO
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Baoikoi AAyopiOuol I'papwyv

 Evromopocg Asvipwy oe ['pagpouc

— MEBodo1 diaoyxiong. AoBEvToC evoc dEVTPOU
gival guxva avaykaia n emiokewn 0AwvV Twv
KOUPBWYV TOU

(@) e avalnrTnon JE TTPOTEPAIOTNTA TTAATOUC
e (Breadth First Search).
45l (A 7 , , ,
fﬁ C) D) — ETTIOKETITETAI TTPWTA TOUG KOUPOUG TToU
ﬁ::/ \?’E“l %\\,ﬁ\ BpiokovTal KovTd oTn pica
sl oo e / ’ ’ ’
) 4‘“ e ava(mnqn UE TTPOTEPAIOTNTA PABOUC
}lx\ (Depth First Search)
’i\ p — N O€IpA €TTIOKEYNG €ival N akGAouon:
J) & A, B, E,F,1,J,K L, C,DG,H

oy Ap. . Mapiag Alagpaveieg 05-9



Baoikoi AAyopiOuol I'papwyv

 Evromiopog EAayxioTwy Aévrpwy o€ Mpda@oug
— AmTAnoTtog AAYOpIBuOG: oc KABE BriNa TOU ETTIANEYOUUE
TNV OKUN UE TO UIKPOTEPO PAKOG
— MUWTTIKOC
— AAyOp1Buol Prim kai Kruskal
* AAyOpIOuoC Kruskal
— TACIVOUEI TIC AKMEC TOU YPAPOU,
— ETMIAEYEI QUTAV PE TO MIKPOTEPO BAPOC

— OUMTTEPIAAUPBAVEI TIC OKMEC TTOU OEV £XOUV NON ETTIAEYEI
KAl OV OIQNOPPWVOUV KUKAO ME OTIC UTTOAOITTEC OKMEC
TOU EAAXIOTOU OEVTPOU ETTIKAAUWNG
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Baoikoi AAyopiOuol I'papwyv

« Evromiopog EAaxioTwy Aévrpwy o Npapoug
 AAyOpIBuocg Kruskal
1. Apxika opilel eva KeEvO OUVOAO akpwyv T
2. Opicel éva ouvolo cuoTtaTikwy C (Eva dAcocg atrd dEVTPQ)
3. ECeTdlel OAEC TIC AKMEC OTO OUVOAO TWV AKMWY Tou ypdagou (E)
TAEIVOUWVTAG AUTEC CUM@PWVA JE TO BAPOC TOUG
ONAadn N AkKur ME TO MIKPOTEPO PAPOC TTPWTN
4. Eav pia akpn ouvdgel OUo aouvdeTa ouoTaTtika Tou C, 10TE
TTpooTifeTal oto T.

Eav pia akun dev ouvdEel U0 aoUVvOETA ouoTaTIKA TOUu C TOTE
QTTOPPITITETAI.

5. Ta prparta 3 kai 4 erravalauBdavovtal pexpl 1o C va TTEPIEXEI NOVO
EVA OUOTATIKO
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Baoikoi AAyopiOuol I'papwyv

.-'f-.- -..\‘-. .-'f-.- -..\\"-.

1 —1— 2 } 2
- / T

4 6 4 5
4 —3— 5 —s3

N \ N l__,,,’
7 -~

+ \ | ;fj
(7)

« Evromiopog EAaxioTwy Aévrpwy o Npapoug
 AAyOpIBuocg Kruskal

Axpn | Bapog

—_
2
—
[a—

30 BAMA, TASIVOUNON TWV OKHWV
ocUNQWVaA pE TO BAPOG .

(=2 (=38 wn 4 - N [} L] 2
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Baoikoi AAyopiOuol I'papwyv

« Evromiopog EAaxioTwy Aévrpwy o Npapoug
 AAyOpIBuocg Kruskal

)
S

=N R N
\J 13 Jr _;% /40 BAa, oTo T TTPOCTIBEVTAI OI OKMEG
¥ G T I xapnAéTepou BAPOUC Ol OTToIEC OUWCG BeV
? ? 2 ra 5 y TTPOKAAOUV TNV ENPAVION KUKAWMNATOG.
| / ,.1...,\(/ B
I:.\\ 4 I:'_ 3 —|F 5 ;r:i g—1 6 ;,: Me eTravaAnyn
N \ T / 7 To 8évrpo T SIapOPPWVETAI OTTWG PAIVETAI
4o 7 3 SiTrAd pE TN OEIPd TTPOGORKNG OKUWV.
S L (1,2) — (2.3) — (4,5) — (6,7) — (1,4) — (4,7)
L 7
\__/
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Baoikoi AAyopiOuol I'papwyv

« Evromiopog EAaxioTwy Aévrpwy o Npapoug

o AAYOpIOuOG Prim. ¢ekivael atro pia kopu®n Kal
AVATITUCOEI TO UTTOAOITTO TOU OEVTPOU JE TNV TTPOCONKN
plag OKMNAG o€ KABE BApa

AlguopPwVvel Eva OEVTPO PE HOVADIKI KOPU®N
o EMAELYETAI TUXQIQ ATTO TOV YPAYO.
— Anuioupyei eva oUVOAO TTOU TTEPIEXEI OAEC TIC AKMEC TOU YPAPOU
— EtmavaAappavel (loop) TIC TTAPAKATW EVEPYEIEC OO UTTAPYXOUV
KOPUPEC EKTOC DEVTPOU
* 11 N KA&Be aKYN 0TO Avw OUVOAO va ouvOEEl OUO OKUEC TOU OEVTPOU
— A@aipeon Hiag akKPNG eAaXioToOU KOOTOUG ATTO TO OUVOAO N OTToId
OUVOEEI [ia KOpUPr TOU OEVTPOU HE Mia KOpUPN EKTOC OEVTPOU.
— [MpooBnikn TNG akunS (kai TNG KOPUEPG) oTO BEVTPO
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Baoikoi AAyopiOuol I'papwyv

 Evromopoég EAaxioTwy Aévrpwy o€ IMpagoug
— 2Uuykpion Prim vs Kruskal:

* O Kruskal 8a etréAeye TnVv (A, C), TnVv (B, D), TNV
(C, E), Ba atréppitrte TNV (A, E) €110y odnyouoe
o€ KUkKAo pe TNV (A, C) kai Tnv (C, E) 1TOU £X0UV
(A f—0 10 . N"On emAeyei, Ba eméleye TV (A, B) kai oTn
\q (B, ouvéxeia Ba oTaPATOUOE
| X Ts — yiaTi €ixe OAOKANPWOEI TOV UTTOAOYIONO £VOC
\ % TTANPOUG EAAXIOTOU OEVTPOU ETTIKAAUYNGS

-,/ 11 "/ O Prim, av &kivoloe amé Tov k6uBo A, Ba Tov
Bewpouoe KOUPO Tou DEVTPOU, KAl OTN CUVEXEID
E Ba oupTrepIAapBave Toug C, E, B kai D
- o Prim emoTpépel 1o id1o dévTpo e Tov Kruskal

— Ol AKMEG ETTIAEYOVTAI UE DIAPOPETIKA OEIPA.
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Baoikoi AAyopiOuol I'papwyv

* MNp6PAnua cuvtouoTEPOU povoTTaTiou (Shortest
path)

— ETTIOIWKETAI O TTPOCOIOPICHOC TOU TTAEOV CUVTONOU,
PONVOTEPOU 1] ALIOTTIOTOU MOVOTIATIOU METACU EVOC N
TEPIOCOOTEPWY (eUuywV KOUPWYV o€ €va diKTUO.

— QlagopoTrolEiTal atro To TTPORANUA EUPECNC TOU
eAQXIOTOU OEVTPOU ETTIKAAUYNCG

* TO TTPWTO TTPOCTTAOEI va TTpocdlopicel TO PONVOTEPO POVOTTATI
METAEU KATTOIWYV KOUPBWYV

* TO OEUTEPO AVAPEPETAI OTO PONVOTEPO POVOTTATI TO OTTOIO
ouvoEel OAouC Toug KOUPBOUG Tou DIKTUOU
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Baoikoi AAyopiOuol I'papwyv

o [lpOBANpa CUVTONOTEPOU PUOVOTTATIOU
— ggeraletal Evag kateuBuvTikoc ypagos G=(V,E),
— H kaBe akun e mTou avikel oTo E, €xel Eva Bapog c..
e KOOTOG, XPOVIKA ETTIPAPUVOT, OTTWAEIECG, K.Q.
— Ta éva {euyog kOPBwWvV, U, Kai U,, To BAPOG EVOG HOVOTTATIOU
P=u,e,u.e,...u,_,e,_,U,, OTTOU U; avnKel 0TO V, KaI €, avKel 0TO E
gival To ABpoiopa Twv Bapwyv TWV €, TTOU GUHPMETEXOUV OTO HNOVOTIATI:

k-1

w(p) = ZC%

1=

— TIPOCOIOPIOUOS TOU PHOVOTTATIOU TTOU GEKIVAEI ATTO TOV KOMPBO U, Kal
KATOANYElI OTOV U, £TO1 WOTE va eAaxIoTOTToINOEI N TToooTnNTa W(P).
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Baoikoi AAyopiOuol I'papwyv

e [1pOPANUC CUVTOUOTEPOU POVOTTATIOU
— T OUVTOMOTEPA MOVOTIATIA EuPwAeUovVTal (Nested)

— €QV KATTOIOC KOMPOC K aTTOTEAEI THAWOA TOU CUVTONOTEPOU
LMOVOTTATIOU OTTO | OTO |, TOTE TO CUVTONOTEPO PovoTTari (I,
]) Ba TTpETTEl va gival ToO OuvTOuOTEPO (I,K) HOVOTTATI KAl TO
OUVTOMOTEPO (J,K) povoTrarTi.

— Ta eAGXIOTA JOVOTTATIO UTTOPOUV VA TTPOCOIOPICTOUV
MECW TNG avadPOUIKNC OXEONC:

d; = min,(d + dy)

— ém?u d,, €ival To yAKOG TOU GUVTOUOTEPOU UOVOTTATIOU

atrd TO X OTO Y.
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Baoikoi AAyopiOuol I'papwyv

e [1pOPANUC CUVTOUOTEPOU POVOTTATIOU
e Dijkstra
— e@appoleTal o€ KATEUBUVOUEVOUC YPAPOUGC UE UN-
apvNTIKA BAapn aKPwVv.
— EvroTridel Ta eAAXIOTA JOVOTIATIA ATTO TOV KOUBO ageTnpia
I 0€ OAOUG TOUC UTTOAOITTOUG KOM[BOUC TOU ypAa@pou.

— Baoikn 10€a n avTikatadoTaon TwWV TTPOCWPIVWY ETIKETWV
TTOU avaBETovral 0TOUG KOUPBOUG JE UMOVIMEG.

— H poviun €TIKETA VO KOUPBOU UTTOONAWVEI TO CUVOAIKO
KOOTOC TOU EAQXIOTOU POVOTTATIOU ATTO TOV KOUBOo
A@ETNPIA OTOV TPEXOVTA KOUPO.
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Baoikoi AAyopiOuol I'papwyv

* MNMp6PAnua cuvtopoTEPOU POVOTTATIOU

e Dijkstra

N 6 /N
- a —* ¢ |
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Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTopdTEPOU POVOTTATIOU
e Dijkstra @

7\
¢

1 *’“’“\
_ i ] ) _\
4 \>)
N " / o

| /2 :
| N 2
.\b/ g Kd/ .
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Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTopdTEPOU POVOTTATIOU
e Dijkstra

EAIN - NAH36 — 2007/2008 Ap. |. Mapiag Alagpaveleg 05-22



Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTopdTEPOU POVOTTATIOU
e Dijkstra
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Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTouodTEPOU POVOTTATIOU

e Dijkstra
’ 2 7]

7\
c

A 8
) -
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Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTopdTEPOU POVOTTATIOU

e Dijkstra
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Baoikoi AAyopiOuol I'papwyv

* [poBAnua cuvTopdTEPOU POVOTTATIOU
e Dijkstra
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

YT1ro0€Touue OTI 0 KOUPBOG 1 gival o KOUBOC TTpoopiopou (destination)
Kal €CETACOUME TO TTPOBANMA EVTOTTIONOU TOU OUVTOUOTEPOU
MOVOTTATIOU aT1Td KABE KOUPBO TTPOC ToV KOMUBOo 1.

Y1To0£ToUupE OTI UTTAPXEI TOUAGXIOTOV £va JOVOTTATI aTTd KABE KOUPBO
TTPOG TOV TTPOOPICHO.

Oewpoupe 611 d;== Thn amooTaon kaBe akung (I, J) TTou dev avAKel
oTOV YPA®PO

To ouvTONOTEPO MOVOTTATI ATTO €va KOMPBO | TTPOG Tov KOMPBOo 1, ue Tov
TTEPIOPICHO OTI TO JOVOTTATI TTEPIEXEI h ) AlYOTEPEC AKMEC Kal DIEPXETA
atTd TOV KOPBOo 1 yovo pia @opd, KAAgiTal cuvtopodTeEPO (< h) yovoTTarTi

EAI - MNAH36 — 2007/2008 Ap. . Mapiag Alagpaveieg 05- 27



Baoikoi AAyopiOuol I'papwyv

o [lpOBANpa CUVTONOTEPOU UOVOTTATIOU dax(wy) 1_1 ) '*_
. Bellman-Ford R T e P
— TEXVIKN TNS XaAdpwoaonc (relaxation). \ax& /L\ ) /‘_v’\
— TTPOXWPAEI GTNV XOAGPWON HiaC OKMAC u\”’ /'—"'\__U

(u, v) otav uTtTopEi va BEATIWOEI TO CUVTONOTEPO
MOVOTTATI TTPOG TOV KOMBO V JE TNV METAKIVAON MECW TOU KOPBou u
— H exkTipnon yia To cuvoAIKO KOOTOC TOU CUVTOUOTEPOU HOVOTTATIOU
TTapoucidleTal JEoa oTov KABe KOMPBO
— 2TV (a), N TPEXOUOA EKTINNON KOOTOUC CUVTOUOTEPOU HOVOTTATIOU
yIQ TOV V €ival 9, evw n avTioTolXN EKTIUNON YIQ TOV U €ival 5 Kal TO
KOOTOG TNG AKMUNC (uU,V) gival 2
— Katd ouveéTttela, 1o 9 YtTopEi va avTikataoTabei ye Tnv Tiun 5+2=7.
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

.l’f-.- -...\‘\ 8
I 4
/ S A :
.-f’.-- - W
- 2| |, 2
A 4
4 T~_ \
> N\ /
(3 e 5
N4 9, p
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

1_- 1
D=1 Di=x
& -1 4
Dl — 0 /"__‘__._____/ 5. e B
; -~ -&{r""f _______----"'-F---_F
1 e
'\\.-_-;.iha -RH%____\_%-%%-%
\!"_,-' = : -\--\-\--‘"\-\_ --\-H-\-- ..l'/._ &
3 i G
\_ / Y
1 1
D=4 D=

2UVTOUOTEPA YOVOTTATIA XPNOINOTIOIWVTAG
1 akpn N AiyoTepEg.
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

D; =1 D; =9
ffg, 1)
e
2 _ L N
Dl — 0/,;;__‘1,--
L1 | e
S e
""\,,‘.. ll;I').-"' "'«.\
| 3 1 5
'\h. t‘n.__ ___f-’
1 2
JU = 2 Dr_ — ﬁ

2UVTOUOTEPA YOVOTTATIA XPNOINOTIOIWVTAG
2 OKMEG N AIYOTEPEG.
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

2UVTOUOTEPA YOVOTTATIA XPNOINOTIOIWVTAG
3 aKMEG N AIYOTEPEG.
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
* Bellman-Ford

D; =1 D; =8
7N e
(2 [ 4
4 r.
Dl =0 /n : '|'
[ W
— ";
Ds 4
3 ) [ 5
\‘x A N S
D! =2
TeNKO AEvopo
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
 Floyd

XPNOIMOTIOIEI YPOAMMIKO TTPOYPAUMATIONO YIa va ETTIAUCEI TO
TTPOBANMA CUVTOUOTEPOU MOVOTTATIOU Yia OAd Ta (euyn KOuBwWV
EVOC YpA®Pou

H p€EBodoc¢ xpnoIdoTTOoIE TTivaKka YEITvViaong
[a ypaeo G=(V,E) éotw C(v,w) T0 BAPOC TNG AKUNC (V,W)
O1 kopugeg apiBpouvtal ato 1 ewg [V]. AnAadn: V={v,;,v, ...,V }

‘Eotw V, 10 gUvoAo Twv K TTpwTwyv akuwy oto V

e AnAadn:V ={ VvV, ,...v, }

‘Eotw P, (V,W) TO GUVTOPOTEPO POVOTTATI ATTO V TTPOG W TTOU DIEPYETA

MOVO ATTO TIG KOPUPEG TOU V,, €AV UTTAPXEI KATTOIO TETOIO UOVOTTATI
AnAadn 1o povotrat P, (v,w) gival TG popeng: { v,V ,...,W }

I

Avnkouv oT0 V|
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Baoikoi AAyopiOuol I'papwyv

o [lpOBANpa CUVTONOTEPOU PUOVOTTATIOU
 Floyd
— 'Eotw D,(v,w) TO purikog Tou povotrariou P, (v,w)
« Av dev uttapxel P, (v,w) To0 uKog Tou Bewpeital atreipo.
— E@ooov, V=, Ta povotrdaria P, gival ol KOpu®Eg Tou ypagou G
* Ta pnkn D, Twv povoTtratiwy P, avTiotoixouv oTta Bapn Twv aKuwy Tou G.
— O Floyd utroAoyicer d1ad0xIKa Toug Trivakeg Dy, Dy, D,, ... D)y,

— Or1 ammooTtdoelg oToug TTivakeg D, avatapioTouv JOVOTTATIA JE
gVOIAUEOOUG KOUPBOUG OTO CUVOAO V..

— E@ooov V,,,=V, U {v,,}, ol armooTdoeig TToU ~ DR

TTEpIEXOVTAl gToV D, ; MTTOPOUV VA TTPOCOIOPICTOUV | v | W
/‘\.__ S
D(v,

TTOU dIEPYOVTAIl ATTO TOV KOWPBO Vv, ;. W)

até Tov D; AapBavovTtag utrdyn povo Td JOVOTTaTia \
D,(v.y, /

)
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Baoikoi AAyopiOuol I'papwyv

* [1poBAnua cuvTopoTEPOU POVOTIATIOU
 Floyd

— [a k&6 (euyog KOUPBwV (V,w) cuykpivovTal ol atTooTacelc Di(v,w)
(TTou avaTtTapIoTA T CUVTONOTEPO JOVOTTATI aTTO TOV KOUPBO vV OTO
KOMPBO W Xwpig va yeooAafei o v, ;) ME TO GBpoioua
Di(v,v,,,)+Di(v,.;,w) (TTou avaTtrapioTd TO CUVTOUOTEPO POVOTIATI ATTO
TO V OTO W TTOU OIEPXETAI ATTO TO V.. ETOI, TO D, ; UTTOAOYICETOI WG

EENG: D,.,(v,w)=mm{D,(v.v,,) +D,(v,.;,w).D,(v,w)}

— TIPIV TNV EVEPYOTTOINON aAyopiBuou Ba TTpETTel va dlauopPwBei Evag
mTivakag nxn (N TTARB0o¢ KOuPBwY ypdagou).

— KAOE ypauun avatrapioTd £€va KOUPO apeTnpiag oTo ypago evw oTAAN
QVATTAPIOTA TA ONUEIQ TEPUATIOMOU.

— EA&v uttdpxel akur METALU OnMEiOU aPeTNPIag Kal onuEiou
TEPMUATIOMOU, TO OXETIKO KOOTOC TOTTOOETEITAI OTNV B€0N (I, |)
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Baoikoi AAyopiOuol I'papwyv

* [1pOBANUA CUVTOUOTEPOU LUOVOTTIATIOU

* Floyd

In.}/-'

EAIN — NAH36 — 2007/2008

A | B | C D | E
A 0 3 2 w | o
B 0 0 w 2 o
C 0 5 0 0 2
D o | = 1 0 1
E o | ® | w % 0

A | B | C|D]|E
A A A |A | A |A
B B B | B B | B
C C c | C c | C
D D|D|D/|D]|D
E E E E E | E

APXIKOG TTivaKag
ATTOCTACEWV
METAEU KOMBwWV. OI
KOuBoI OTAANG
AVATTAPIoTOUV
TTPOOPIoHOUG (t0)
oI KopRol ypappng
AVATTAPICTOUV

apeTnpieg (from).

apXIKN
KATAoTaOoN
TTivaka
TTPONYOUMNEVOU
KOupou
(predecessor)

Ap. . Mapiag
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Baoikoi AAyopiOuol I'papwyv

* [1pOBANUA CUVTOUOTEPOU LUOVOTTIATIOU

* Floyd

3 "’B |

\/

Ix...:r

/,AD

EAIN — NAH36 — 2007/2008

A B C D 2
A 0 3 2 5 o0
B 00 0 o0 2 o0
C 00 5 0 7 2
D 00 o0 1 0 1
E 00 00 o0 00 0

A B C D E
A A | A | A B A
B B B B B B
C C C C B C
D D D D D | D
E E E E E E

Ap. . Mapiag

Av OewpROOUNE TOV
KOuBo B wg
evoildueco KOufo,
Ol TINEG OTIG BEoEIg
(A, D) ka1 (C, D)

TOU TTivaK«
aAAalouv

vEa

KATAoTaOoN
TTivaka
TTPONYOUMNEVOU
KOupou
(predecessor)

Alagpaveieg 05- 38



Baoikoi AAyopiOuol I'papwyv

e [1pOPANUC CUVTOUOTEOOU LUOVOTTATIOU

* Floyd

EAIN — NAH36 — 2007/2008

Ap. . Mapiag

A B C D E
A 0 3 2 5 4
B w0 0 3 2 3
C n 5 0 7 2
D 0 0 1 0 1
E 0 w ve vy 0

A B C D E
A A A | A B C
B B B D B D
C C C C B C
D D C D D | D
E E E E E E

av
Bswpnbouv
we
evoIduETOI Ol
KOupo1 C, D
Kal E
TTPOKUTITOUV
o1 SitTrAa
TiVOKEG:
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

— A0BEVTOC DIKTUOU KaIl ATTaiTNONG METAPOPAC TTOOOTNTAC ayaBou r
aTTO APETNPIa S o€ TTPOOPICHO d va TTPOCDIOPIOCTEI EPIKTOC
ouvOUACUOC POWV TTOU OEV UTTEPRAIVOUV TIC XWPNTIKOTNTEC TWV
eucewv

— O1 Ceucelc oT0 diKTUO €ival ol lij Kal o1 GXETIKEC XwPNTIKOTNTEC Cij.

— To TTPORANUa gival 0 TTPOCOIOPICHOC EVOC N TTEPICCOTEPWV
LMOVOTTATIWY ATTO TO S 0TO d HECW TWV OTTOIWY Ba peTaPePOEi N
OUYKEKPIYEVN TTOOOTNTA ayabou r.

— To aBpoioua Twv Powv IcoUTAI JUE TO PEYEBOC 1

— To aBpoiopa Twv powv o€ KABe (eucn dev Ba TTPETTEI va
CETTEPVAEI TNV XWPNTIKOTATA TNG {eUcnC (< cij yia KABE i,))
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

o AAyOpiBuoc Ford-Fulkerson
— TTpoodiopilel povoTraTia s-d (aTTd aPeTNPIa O€ TTPOOPICHO) KAl
OTEAVEI HECW AUTWYV OCN TTEPICCOTEPN PO XWEIC va uTTEPRAiVEI
TOUG TTEPIOPICHOUC TNGC XWPNTIKOTNTAC
o Oewpnua Meyiotng Poncg - EAayiotng Touncg (max flow - minimum
cut) Twv Ford- Fulkerson:

— H péyiotn pon S-D (a1rdé TNV aeTNPia TTPOS TOV TTPOOPICHO) gival
AKPIBWG ion HE TN XWPENTIKOTNTA TG EAAXIOTNG TOMNAG S-D.
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

o AAyOpiBuoc Ford-Fulkerson
— O aAyopi1Buocg £xel duo Tunuara: Poutiva A kai B
— H A avaBeTel €TIKETEG KAl EPEUVA YIA UOVOTTATI ETTAUENONG
PONC ATTO APETNPIa S O€ TTPOOPICHO d YIa TO OTTOI0 IOXUEI
o f < cyia OAeg TIC akpEC TTPOG TOV TTPpoopIcuo (forward arcs) kai
o >0 oe OAeg TIC aKMEC avTiBeTNG KaTeuBuvoncg (backward arcs)
— Eav n pourtiva A gvtoTrioel JOVOTTATI €TTAUENONG PONG, N
Pourtiva B petadaAel Tn pon avrioToixa.
— AIOQOPETIKA N TPEXOUOA POr €ival BEATIOTN
o ApxIKQ etTIAEyeTal €QIKTA pon (TT.X., =0).
— 'Evacg KOuBocg BpiokeTal o€ pia atrd TPEIC KATAOTACEIC:
° XWPIG ETIKETA, EAEYMEVOG ME ETIKETA, HN- EAEYMEVOG ME ETIKETA.
* ApxIKA OGN0l o1 KOMPOI gival XwPic ETIKETA
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

* AAyOpIBuoc Ford-Fulkerson - Pourtiva A
— ApPXIKA N ageTnpia TTaipvel TNV ETIKETA (-,£(S)==).

[evikO Bripa: ETTIAOY KOUBOU X PN-EAEYUEVO HE ETIKETA.
e H eTikETa TOU €ival N (z+,€(X)).
2.€ OAOUC TOUC OIAdOXOUC KOMPBOUC (XWPIC ETIKETA), Y, KaI IOXUEI N
ouvonkn f(x, y) < c(x, y, avaTtiBevrai o1 TIKETES (X+, €(y)) OTTOU
e(y) = min(e(x), c(x, y) - f(x, y))
o O1 KOMPOI auToi BewpouvTal YE ETIKETA KAI PN EAEYHEVOL.
['la OAoucg Toug TTPOOPOHOUC KOPBOUC (XWPIC ETIKETA), Y, KAl
loxuel f(y, x) > 0, avaTtiBevral o1 €TIKETEC (X-, £(Y)), OTTOU
e(y) = min(e(x), f(y, X))
O1 kKOuPoI Yy BewpouvTal TTAEOV UE ETIKETA KAI PN EAEYPEVOL.
[MA€oV O KOPPBOC X BewpeiTal YE ETIKETA KAl EAEYMEVOC.

To yeviké Bripa eavalapBaveTal pexpl va avaTeBer ETIKETA OTOV
TTPOOPICHO KAl VA €ival uN-eAeYPEVOC ) va unVv gival duvaTtov va
EKXWPNOOUV VEEC ETIKETEC



Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

o AAyOpiBuoc Ford-Fulkerson - Poutiva B (aAAayic porc)

— O TpoopIopOC £xel AaBel TNV eTIKETA (Y+,€(1)).

— EQv 10 TTpWT0 OKEAOC TNC ETIKETAC £ival Y+, N Tiun f(y,t)
avTikaBiotaTal pe Tnv Tipn fy,t)+e(t) diaopeTika n TiunN f(t,y)
avTikaBioTartal pe Tnv Tipn f(t,y)-£(t).

— 2TN CUVEXEIA, O KOMPOC X Ba QVTIUETWTTIOTEI PJE TOV idIO TPOTTO:

o £Qv n eTIKETA TOU gival (X+, (y)) n iuN f(x, y) avrikaBiotaTtal he TNV
f(x, y) + €(t).

. E)dv(r)] ETIKETA €ival (X-, €(y)) n TipN f(y, X) avTikaBiotaral ye Tnv f(y,
X)-£(t).

— Kai oTi¢ 600 TEPITTWOEIG, Ba CUVEXIOTE N EKTEAEON TOU
aAyopiBuou oTov KOPPBO X KAl VO CUVEXIOTEN PEXPI VO PTACEI OTNV
agetnpia. Tote Ba peTTel va atroppipBoUV OAEG OI ETIKETEG Kal va
gevepyoTroinBei n pouTtiva A.
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV
* AAyOpIBuoc Ford-Fulkerson — lNapadeiypa

/ b h
»

::_ X :“m 3’(} > xwpnTiIKOTNTA (C(X,Y)) KaBwc kal pon (f(X,y)).

X NG
12 =

H apxiki por) oTéAvel pia povada pong
aTTO TO MOVOTTATI (S, X, Y, 1).
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV

* AAyOpIBuoc Ford-Fulkerson - lNapdadeiyua

v+ 1)
.r”# \.\“ i
(X N30 ()30
L1 \ X N3
ol R
Eheyugvoc /~ *\ 1.1 Y g -
o)  \ D 1.0 \ U e Elgypévog /X 1.1 7N
A A 5 > (¢ ) ' |
! (-, ) 2 ,\\ 1.0
3.0 WY
Y5 ;/1_1 R & /
%2 30 % N1l
Mn-gheynevoc '-l\ Y | ﬂ
(s+. 3) N
H mpwTtn ekTéAeon TG PouTivag A tTpoodiopilel E‘i‘rﬂ?}m"

£EVa JOVOTTATI ETTAUENONG PONG ME TIC
ETIKETEC TTOU QAivovTal OTO OXANA

Mn-eheyuévos

MeTd TO 2° BApa TG A

EAM — MAH36 — 2007/2008 Ap. 1. Mapiég
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV
* AAyOpIBuoc Ford-Fulkerson - lNapdadeiyua

EreyLEvVOQ
o+ 1) ekTeNEiTal N Pourive
7N ) B, TTpocdiopilovTac
X N30 £K VEOU TIC POEC.
LL"t N
! .-'"-- H'\-\.._‘ > I.."'.J
- e /
A ¥ it .-"'-- = P . . |I
Ergypevog / ' 3 1,1 b ¢ N Mn-gheyévog
=X \ / 4 J
&) N 1’0 A (&% 1)
S -
"‘H.,H ! ’_,,a"'
- gy .-"'f
307 g Ll
7/
Eleyuevog
(st, 3) Pourtiva B - INpoodiopioudg powv

MeTd TO 2° BApa TG A
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV
* AAyOpIBuoc Ford-Fulkerson - lNapdadeiyua

G-

L X 3
y iﬁ“’“\
_v*" 1.1 TN A6 1O OiTTAC oXAMA PaiveTal 6Tl N PO PTTOPE va

) E D Gugneei kata pia povada (=(t)) kaTd

A 1,1 :
/\ ; i MAKOGC TOU €TTAUENTIKOU povoTraTiou (s, (Y, X), t).
AT

(5+.2)

ExTeAeitan kai 1A n PouTiva A divovtag Tig
ETIKETEC TTOU QAivOovTal OTO ZXANA
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Baoikoi AAyopiOuol I'papwyv

e PoEc AIKTUWYV
* AAyOpIBuoc Ford-Fulkerson - lNapdadeiyua

Katd Tnv epappuoyr Tou aAyopiBuou avtioTpoga, armo
TOV TTPOOPICHO, TO JOVOTTATI dlacilel TNV akun (X, t),
OTTOTE N por) Tou aucdaveTal Katd 1 (n roooTtnTa f(X,1)

yivetai 2).
H emike@aAida oT1o KOPPBO X uTTodEIKVUEI TN dIACXICN TNG fX J
aKUNAS (X,y) ME KaTeUBuvon TTPOG TA TTIOW, OTTOTE N PON LLK’” T
NG peiwveTal katd 1 (n roodtnta f(X,y) yiverar 0). Ztnv v }
OUVEXEIQ, N ETIKETA TOU KOUPBOU Y, Hag UTTOOEIKVUEI OTI TO (-, ) [’f . ) 1,0
MOVOTTATI ETTAUENONG PoNG dlacyicel Tnv akun (S,y) ME A
KATEUBUvVON TTPOC TA EPTTPOGC, OTTOTE N POI TOU \“\‘E |
augaveral kata 1 (n ToootnTa f(S,y) yivetan 2). 32 v
Epdoov, 0 aAyopIBuog £pTace oTnNV apeTnpia, \

TepuaTiCeTal N ekTEAEoN TNG PouTivag B karl ekTeAgiTal
TTaAI N PouTiva A e TI¢ akOAOUBEC TIEC PONC Kal
QPXIKEC ETIKETEC.

EAM — MAH36 — 2007/2008 Ap. 1. Mapiég
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Baoikoi AAyopiOuol I'papwyv

o 2XEOI00MOC NpapHWY MOAAATTAWY ZNHEIWYV

o EAaxioTa OEVTPA ETTIKAAUWYNG UTTO TTEPIOPICHOUC
— [MpoBAnua EAE pe tTepIOPIONO OTO HEYEBOC TWV UTTO-OEVTPWYV
« Constrained Minimum Spanning Tree — CMST
— Mrropei va xpnoipotroinBei Tpotrotroinuévog Kruskal
— Eival arrAnoTocg
— AVNAKEI OTNV OIKOYEVEIQ QAYOPIOUWY KAAUTEPNG AKMAG

— ETmAEyel TRV KOAUTEPN EQIKT QKM KOl CUVOEOUV HECW QUTNG TA
OUCTOTIKA TOU YPAQPOU
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Baoikoi AAyopiOuol I'papwyv

2XE0100MOG TpaupWY MNMOAAATTAWY ZNHEIWV
o EAGyioTa dévipa emiKAAUYNC UTTO TrEploplopouc — Kruskal

* Bdpog kabe kouPou = 1, péyioto aBog W=3
o EmAEyovTal o1 akpég (1, 3), (1, 2) kai (0, 1), ye auTh TN
oc1pa (atroteAOUV TUARMa Tou MST)

* O1 aKkpéG (2, 4) kar (3, 5) (Ba oAokAnpwvav 1o MST)
armroppitrTovral Aoyw W=3

* O ypaog ohokAnpwvetal pe TG (4, 5) kai (4, 0).

| * 2UVOAIKO KOOTOG OIKTUOU 41

|« Ymdpxouv dévipa XGHH)\OTEM 0)

- I_IX [(O, 1)1 (1! 3)’ (O! 2)! (21 4)’ (4’ 5)]

~a
ME KOOTOC 36. ( ;O
/"

)10]€ )
EAI — MAH36 — 2007/2008 Ap. 1. Mapiéc N4 /




ApouoAoynon

 2TOXOG
— AQWn aré@aong yia ToV TPOTTO METAPOPAS ATTAITACEWY KUKAOPOPIAG
OTO OIKTUO
— YTTApXOUuV TTEPICCOTEPA ATTO £€va JMOVOTTATIA YIA TNV £EuTTNPETNON TNG
avaykng
— YTapxel
e TOTTOAOYIC
o XwpPNTIKOTNTEG KOUPBWV
o KOOoTNn YPpAPMWY PETADdOONG
— KaBuoTtEpnon, attwAeglda, KoK

— EmAoyn ye Baon kpitipia atrodoong
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ApouoAoynon

 Aladikaociec ApopoAdéynong
e [IAnuuuUpa — flooding
— Kda0Be KOUPBOC OTEAVEI QVTiyPOPO TTAKETOU TTOU EAABE 0€ OAOUC TOUC
YEITOVEG
— Aegv gival avaykn o KOPPoc¢ va yvwpilel ToTToAoyia dIKTUOU
— [leplopiouoc agvang KUKAOQOPIAg Tou idIou TTAKETOU OTO OIiKTUO
* Time-to-leave
o Karaypa@n TTAKETOU TToU €XEl AnPOEi
— [AeovékTnuara
o Oxi1 avaykn aAAayng TTANPoQopIwY KATaoTaong
o AmAOTNTA KaI TAXUTNTA
— MelovekTnua
o AITTAOTUTIA TTAKETA — OTTATAAN TTOPWV
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ApouoAoynon

 Aladikaociec ApopoAdéynong
PNt dpouoAdynon
— EK TWV TTPOoTEPWY OPICHOGS dIadPOMNC YIa KABE {eUyoc TTPOOPICHUOU —
aQETNPIAg
— AIQ@QOPETIKEC DIAOPOMEG YIa DIAPOPETIKA €idN KUKAOPOpPIag
— Aev gival avaykn o KOPPoc¢ va yvwpilel ToTToAoyia dIKTUOU

— [AeovékTnuara
o Oxi1 avaykn aAAayng TTANPoQopIwY KATaoTaong
o AMAOTNTO KaI TAXUTNTA

— MelovekTnua
o Alaxeipion o€ peyaAng KAipakag dikTua
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ApouoAoynon

o Aladikacieg ApopoAdynong

e 2TATIKI OPOUOAGYNON

KaBe {eutn kal kOuPog xapakrnpifovTal atrd JNKog r KOoTog
2.UvNBw¢ avaAloiwTta aTo XpOvo
[la avdBeon €TIKETAC KOOTOUG ATTO TOV KOMBO j OTOV | UTTOAOYIZETAI N
D, =D, +L;+L

e Di: uKOG POVOTIATIOU PEXPI KOUPO |

e Li: KOOTOG KOUBOU |

o Lij: yAkog eucnG atro j o€ i
Av OAec o1 Ceutelg £xouv TIMA KOOTOUC 1, TOTE OpOOAdYNOoN
EAAXIOTWYV BNUATWY
Av o1 CeUCEIC £XOUV TIUA KOOTOUC, TOTE OPONOAOYNON EAGXIOTOU
KOOTOUC
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ApouoAoynon

o Aladikacieg ApopoAdynong
* [lpoocapuoaTikny OpopoAdynon
— 2ZUMOOpNoN kol BAGRBeC
— To KOOTOG (MNKOG) CeUCEWV KAl KOUPWY AQUEAVEI JE TOV KOPEDHO
— Alaxuon TTANPoPopIiac cup@opnong TTOAAEC POPEC aduvarn
— H mrpocapuoaTikr) OpopoAdynon KaTeubuvel Kivnon €KTOC TwvV
KOPEOMEVWY LJOVOTTATIWV.

— Av n eIkdéva TTou cuvTnpouv ol KOUPBoI BIKTUOU gival TTapwyNUEVN TOTE
UN atToTEAECHATIKA OpOoUOoAOYNON
e TAAQVTWON CUNPOPNONG
o AlauopPwon Bpoyxwv
o = Kardppeuon dIKTUOU
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ApouoAoynon

 Aladikaociec ApopoAdéynong
o KaTtaveunuévn dpouoAoynon
— KaBe koupocg atropaaiel yia tn (eucn oTnv oTtroia Ba
TTPOWONOEI TO uVUua
* next hop
— H diadikaoia etravaAauaveral ammrd OAoUC Toug KOUBoUg
o MEXPI TO UAVUNA VO @BACEl OTOV TTPOOPICHO
— ATTQITEI CUVTOVIOUO PETAEU KOMPBWYV, EI0AYEI
KaBuoTEPNOEIC, Kal ETTIPAPUVOEIC OTOUC KOMBOUG
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ApouoAoynon

o Aladikacieg ApopoAdynong
o AAyOpIBuOC atrékAIong poNng
— [1poadiopIoUOC DIAdPONWY TTOU IKAVOTTOIOUV TNV ATTO-AKPO-0€-GKPO
eAAXI0TN KaBuoTEPNON
o Aegdopévng TNG TOTTOAOYIAG Tou DIKTUOU KaI TNG AVAYKNG METAPOPAC
Kivhong
— Kivnon gpgaviletal avegdptnTta, uAKN €KOETIKA Kartaveunueva -
M/M/1
— Oewpoupe kaBuoTEpNon POVO AGYw avapovrc (Kal Ol ETTECEPYQTiag)
— ‘EoTw rij n atraitnon yia JETa®opPA Kivnong kal K o1 d1a8€oiueg Ceugelg
ME XwpPNTIKOTNTA C,. ©€Aoupe eAaxioTotroinan T
f — lE d.r. 6mou Y = E 'Fr;f kai dj; n kKaBuoTépnon o€ OAeg Tig JeUgelg

y i

/ I'l 5 |'. 'I. ".'I.
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ApouoAoynon

o Aladikaoiegc ApopoAdynong
e AAYOPIOUOC atTOKAIONG PONGC
— H ouvoAikA kaBuoTéponon T sival T=T*y

—loyvelylatod d, = E an
=

OTTOU p €ival €va pyovoTrarl, t, N KaBuaTtépnon oTn

¢eugn k kai gj, TO TTOOOCTO TNG KIVNONG I OTO P.

— H ouvoAikn kaBuoTépnaon eival - _ EEZH L, =Zm
6tou f, n por) oTnv eugn k L
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ApouoAoynon

 Aladikaociec ApopoAdéynong
o AAYOpIOUOC atTOKAIONG PONG
— [1oAAEG TTPOTAOEIC VIO OPOUOAOYNON ME EAAXIOTOTTOINON
KaBuoTEpnong
— OAeg Tapayouv apxIka €@IKT) Auon
— 2.TN OUVEXEIQ JETOKIVNON PONG ATTO KOPECHEVA HOVOTTATIO O GAAQ,
AYOTEPO KOPEOUEVQ
— O aAyopiBuoc atrdékAlong pong Kavel akpiBwe auto
— 10€a: Av JIKPO TTOO0O0TO Kivnong JETaKIVNOEi atrd pia diadpoun uE
au¢nMéEvn kaBuoTtépnon o€ pia GAAN diadpoun JE MIKPOTEPN
KaBuoTEpnon TOTE N CUVOAIKA KABUCTEPNON MEIWVETAI
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ApouoAoynon

o Aladikaoiegc ApopoAdynong
e AAYOPIOUOC atTOKAIONG PONGC
— 210 M/M/1 n kaBuoTtépnon o€ Ceucn k pe xpovo
gguTTNPETNONG T KaI Xprion U, givai
T-;A
S
l - {.I.IIIE'.

— MaAhiota T, €ival TO yEOO YNKOG PnvUpATOG L, dlaipepévo
ME TN XwpPNTIKOTNTA C, TNG CeUgNG, Kal n xpnon U, eivai f,,
TTOU EGUTTNPETEITE ATTO TNV Ceugn k dlaipepévn Ye C,.
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