EIXATQI'H XTON ITPOI'PAMMATIXMO (2010-11)

‘Aoxnon 3

‘Eotw 611 yag divetar €va 6OVoAo amd TOELS xou
T X TV 0pOUWY ToL GUVOEOLY Xdmota (euyd-
Lot a6 AUTES, OTWS QPALVETOL OTO BITAAVO Gy HUdL.
Mukevtag pe pordnuatixoie 6poug, To oYU ou-
6 ebvou évac ypdpoc 1 ypdynua (graph), émou ol
néhews eivan ot x6uPol (nodes) tou ypdpou xat ot
Spouot eivor ot oxpés (edges) tou. Ltic axués Tou
Yedpou, UTOPOLUE Vol EYOUUE XU XATOL0 XOOTOG
(cost), 86 to urxog Tou xde dpduou. Eva xho-
o6 TpoPBhnua otny Emiotiun twv Troloyiotoy,
xou ewxoTEpa 01 Ocwpntint| [IAnpogopiny, etvo
va Bpeel pia cuvtopdtepn dradpoyt (shortest pa-
th) petalb 0o ©xOUPwY EVAC Yodpou, dnAadY| xd-
TOLL TOU EYEL TO UXPOTEQO BUVATO GUVORXO XO-
o0Tog axuwy. Trdpyouv ddgopol ahyodptiuor yia
TNV AVTWETOTIOT, AUTOU Tou TEOBAAUATOS, dALOL
TEPLOGOTERD, dAAOL MyoTEQO amodotixol. Avti-
xelPEVO NG doxnomng auThg lvol VoL UAOTOLAGETE
C, xou udhiotor Ye 600 TPOTOUC, EVULY CUYXEXQPUIE-
VO ahy6pLdo EVPEGTC GUVTOUOTEPOU HOVOTATION
oe éva ypdpo, Tov alyopwuo Floyd- Warshall.

O olybprduoc autéc (http://en.wikipedia.org/wiki/Floyd-Warshall algorithm) [(Bpioxet
TOL WX TWY CUVTOUOTER®Y UOVOTATIWV HETAEY OAwY TwV (euyopidy x0Uny Tou dedouévou Yedgou.
'Eotw 1 éyovue N xouPouc, nou eivan aprdunuévol and to 0 éwg to N—1. Av ye shortest Path(i, j, k)
OUUPOMGOUUE TO U X0C TOU GUVTOUOTEQOU UOVOTATION amd Tov x0ufo i Tpog Tov x0ufo j, ue evold-
uecoug xéuBouc wéoa and to olvoho {0,1,... Kk}, t6t€ 1 ovoia tou akyopiduou Floyd-Warshall
Beloxetoan ot e€ric avadpouxt| BlaTOTWOoN:

shortest Path(i, j, k) = min{shortestPath(i,j, k — 1),
shortestPath(i, k,k — 1) + shortestPath(k, j, k — 1)},av k>0
shortestPath(i, j,—1) = edgeCost(i,j)

H epunvela Tou mopandve efvar 6Tt Yo vor Bpolue To Uhxog Tou eAdyloTou HovoTaTol amd Tov x0USo
i TEOC TOV xOUPBO J, UE EVOLIUECOUS xOUBOUC UECA antd T0 GUVOAO {0,1,...,k}, umopoUUE Vo Bpolue

e 10 phAxoc Tou EAEyloTOU HovoTaTol and Tov xOuBo i Tpoc Tov xOpBo J, otw A", ue evdidue-
ooug x6uBouc uéoo and to olvoho {0,1,... kK — 1} xau

® To UM TWV EALYLOTWY UOVOTOTIOV and TovV x0uPBo @ Tpog Tov xoufBo k, €6tw dym ) o anb
Tov xOuPBo k meoc Tov xouPo 7, €otw di'", ue evolduecouc xoufouc uéoa and To cUVOIO
) 3 )
{0,1,...,k—1}

XoL VoL T4POUPE To ENdYLoTo Twv df"™ xou '™ + d5m.
Me diha Aoy, Yo Vo Bpodue To ufxog Tou eAAyIGTOU UovoTaTiol omd ToV x0ufo i TEog ToV
x6ufo j, ue evdiduecouc x6ufouc péoa and to obvoro {0,1,...,k}, eite dev Va ypnotwonoioouye



oav evoldueco xépfo tov k, elte Yo Tov yenowonoicouue, ahAd o HOVOTATIO AR TOV @ GTOV K XL
and tov k otov j dev Yo tov yenoionooty. ‘Onola and Ti¢ 0V0 exdoyéc elvar GuYTOUOTERT), AUTH
OiVEL TO EAAYLOTO LOVOTATL Amd TOV & 6TO j, UE xOuBoug uéypt tov k.

Puoixd, av k = —1, t6T€ Oev €YoUUe EVOIAUECOUS xOUBOUC, OTOTE TO URXOC TOU EAAYIGTOU
wovoraTiol amd Tov x6ufo i TEo¢ Tov x6uBo j eivol To URX0C NG AXUAC ATO TOV ¢ GTOV j.

To prixog Tou eAdyloToL POVOTATIOU And OTOLVONTOTE XOUP0 @ GE OTOOVONTOTE XOUB0 j OE YEdPo
ue NV x6pfoug, ywelc meploptopd oToug evitduecoug xououg, elvar To shortest Path(i,j, N — 1).

Avoadpoutxn vAonoinon Tov alyopiduou Floyd-Warshall

['odihte éva tpdypauuo C 1o omoio va 61o3dlel and TNy elcodo to SedoUEVa EVOS YRAPOU X, YPNOLULO-
TOLOVTIC TNV avadpouxt| dlatiwon tou alyopiduou Floyd-Warshall, va utohoy(let xou va extunvel
TOL UAKY) TWV EAGYIOTOY LOVOTUTIOY UETOEY AWV TV (euyopldy xouPwy otov yedpo. ‘Ocov agopd
TN HOPYT TNG EL0O00L GTO TEOYPUUU, AUTY| TEETEL Vo elvol TNG LopPric:

(
(62—>0> <62—>1>
{€3-0)

(63—>1> <€3—>2>

(ev—1)=0) (ev—1)>1) - - - (eN-1)>(N-2))

To (N) eivau 10 Thfidoc twv x6uBwy Tou Ypdpou xot To x3Ve (€;-;) elvar To Pixoc Tne oxphc and
ToV x0uPo 1 TEOg 0ToV XO0US0 J. AV eV UTdEYEL x| TOU Vo GUVDEEL TOUC XOUBOUS & Xl j, TOTE OV
(€i—j) vou diveton 1o -1.

Av 10 exteléolo TpoYpoUU TOU Yol XATUOXEVAOETE TEAXA ovoudleton “flowar”, uio evOeEIXTIXT
EXTEAEDTY| TOU, YL TOV YPAPO TNG TEWTNG OEAdAC, patvetar oTr cuvEyEeta. To BedouEva YLoL TOV CLUYXE-
xPUWEVO Ypdgo uropeite va ta Spette oto http://www.di.uoa.gr/"ip/hwfiles/flowar/demo. txt,
om6Te Umogelte va exteéoeTE TO TEdYpauua ooy “./flowar < demo.txt”.

% ./flowar
10

-1

35 -1

25 9 15

-1 -1 15 -1 -1 -1 48 -1
g -1 -1 -1 -1 -1 17 -1 43

From node 1 to node O0: Length of shortest path is 34

From node 2 to node O0: Length of shortest path is 35
From node 2 to node 1: Length of shortest path is 24

From node 3 to node O0: Length of shortest path is 25
From node 3 to node 1: Length of shortest path is 9
From node 3 to node 2: Length of shortest path is 15



From node 4 to node O0: Length of shortest path is 63
From node 4 to node 1: Length of shortest path is 51
From node 4 to node 2: Length of shortest path is 28
From node 4 to node 3: Length of shortest path is 42
From node 5 to node O0: Length of shortest path is 30
From node 5 to node 1: Length of shortest path is 14
From node 5 to node 2: Length of shortest path is 17
From node b5 to node 3: Length of shortest path is 5

From node 5 to node 4: Length of shortest path is 45
From node 6 to node O0: Length of shortest path is 25
From node 6 to node 1: Length of shortest path is 33
From node 6 to node 2: Length of shortest path is 57
From node 6 to node 3: Length of shortest path is 42
From node 6 to node 4: Length of shortest path is 84
From node 6 to node b5: Length of shortest path is 47
From node 7 to node O0: Length of shortest path is 34
From node 7 to node 1: Length of shortest path is 18
From node 7 to node 2: Length of shortest path is 13
From node 7 to node 3: Length of shortest path is 9

From node 7 to node 4: Length of shortest path is 41
From node 7 to node 5: Length of shortest path is 4

From node 7 to node 6: Length of shortest path is 51
From node 8 to node O0: Length of shortest path is 50
From node 8 to node 1: Length of shortest path is 39
From node 8 to node 2: Length of shortest path is 15
From node 8 to node 3: Length of shortest path is 30
From node 8 to node 4: Length of shortest path is 43
From node 8 to node 5: Length of shortest path is 32
From node 8 to node 6: Length of shortest path is 48
From node 8 to node 7: Length of shortest path is 28
From node 9 to node O0: Length of shortest path is 8

From node 9 to node 1: Length of shortest path is 42
From node 9 to node 2: Length of shortest path is 43
From node 9 to node 3: Length of shortest path is 33
From node 9 to node 4: Length of shortest path is 71
From node 9 to node b5: Length of shortest path is 38
From node 9 to node 6: Length of shortest path is 17
From node 9 to node 7: Length of shortest path is 42
From node 9 to node 8: Length of shortest path is 43

T

Mrnogeite va 00xUdcETE TO TEOYPAUUUY CUS XAl UE GANOUS YRAPOUS, TOU YEVVWVTAL Tuyaio and
T0 MEodYpouua “randgr_<arch>”, 6mou 1o <arch> eivon solaris, linux, windows.exe 7} macosx,
avdAOYa UE TO CUGTNUA oL cag evOtaépeL. T exTEAEoIA ALUTO) TOU TEOYREUUUATOS YId TIC TEOT)-



YOUUEVES apYITEXTOVIXES uTtopeite va Ta Peeite oto http://www.di.uoa.gr/ ip/hwfiles/flowar.

To

-n

'

P

-V

TedYpauuo “randgr_<arch>” déyeton Tic €&fc emAoYEC:

<nodes> : To mAAlog twv x6uBwy Tou Yedyou eivor <nodes> (default twn: 10).
<maxCost> : To péyioto xb6ot0¢ axurc eivon <maxCost> (default tyx: 10).

<prob> : H miavétnta Omopdne oxunc (and 0 éwe 100) petald 0o xéuPwy etvon <prob> (default
T 100).

<outputFile> : Ta dedouéva Tou Ypdgou arnolnxedovtal, 6Tr Uop@Y| Tou TpEnel v d3dlov-
Tou and 1o mpdypaupa “flowar” mou Va ypdlete, oto apyeio <outputFile> (av dev dolel 7
ETLAOYY), EXTUTWVOVTOL GTNV €€0d0).

<seed> : To gitpo tnc yevvhtplac tuyoiwy apriudy etvon <seed> (av dev dolel 1 emAoyH, ooy
pUTEO ypnotoToteitar o TEéywY Ypdvoc).

<dotFile> : Tu dedouéva Tou ypdgou anodnxedovioar oto dpyeio <dotFile> oe “dot” popym.
H yop? auth| uropet va yenowonomdel and to mpdypauua Graphviz, mou yropeite vo xate3d-
oeTe oo 10 http://www.graphviz.org, Y Tnv onuxonolnoy Ypdgpwy tou avanaploTavTo oE
“dot” pope, 6Twe 0 Yedpog oTny Tewr oeAida. Ilepioodtepeg hentTopépeteg yia Tig dLadLxacieg
onuxonoinong Yedgwy urogeite va Beeite otny texunplwon tou tpoypdupatoc Graphviz.

<nodesFile> : Av dovel 1 emhoyr| auTH, OE CUVOUAGUO UE TNV TEONYOUUEVT], TOL OVOUITA TWY
x0UPwV Yloo TRV 0TTIXOTOMGT) TOL Yedpou Talpvovial xutd Gepd and To apyelo <nodesFile>.
A, oav ovouata yenotuotololvTon To city0, cityl, xhm.

Kdmotec emniéov exteléoeic tou mpoypdupoatoc “flowar” (oe mepBdhhov Linux), ue tuyoiec

€10600U¢ TOU TapdyovTaL antd To TpdYpauua “randgr_<arch>”, goalvovton 6Tr GUVEYELL.

b

/randgr_linux -n 5 -p 20 -s 1 -o test.txt

% cat test.txt
5

-

-1 -1

6 3 -1

-1 -1 -1 10

b
Fro

Fro
Fro

Fro
Fro
Fro

Fro
Fro
Fro

/flowar < test.txt
m node 1 to node O0: Length of shortest path is 7

m node 2 to node O0: There is no path
m node 2 to node 1: There is no path

m node 3 to node O0: Length of shortest path is 6
m node 3 to node 1: Length of shortest path is 3
m node 3 to node 2: There is no path

m node 4 to node O0: Length of shortest path is 16
m node 4 to node 1: Length of shortest path is 13
m node 4 to node 2: There is no path



From node 4 to node 3: Length of shortest path is 10
% ./randgr_linux -n 12 -s 2010 | ./flowar

From node 1 to node O0: Length of shortest path is 6

From node 2 to node O0: Length of shortest path is 4
From node 2 to node 1: Length of shortest path is 2

From node 3 to node O0: Length of shortest path is 7
From node 11 to node 8: Length of shortest path is 4
From node 11 to node 9: Length of shortest path is 3
From node 11 to node 10: Length of shortest path is 8
% ./randgr_linux -n 15 -s 2011 | ./flowar

From node 1 to node O0: Length of shortest path is 6

From node 2 to node O0: Length of shortest path is 3
From node 14 to node 13: Length of shortest path is 2
b

Enavoainntixy vAonoinon touv alyopidpouv Floyd-Warshall

Hapatneeite 6Tt 660 peyahwver o Ypdgog, 1660 mo Toh) apYEel 1 EXTEAEST) TOU TROYEIUUATOS CIC;
Ko pdoTa, 1 adénon tou ypdvou extéheong yivetar pe peydro puduo, tou ovoudleton exleTikdg, xou
elvon T€T010¢ ToU amd xdmoto PEYEVOS YRAPOU X TAVW, TO TEOYEUUUY Cug TEaxTLxd deV divel xaddrou
amoteréopata. ‘Onwe {owe uropeite vo xataAdBeTte, autd oQeileTol 0TO OTL OTNY AVADPOUXT| CUVEE-
non ou €YETE YPdpeL, xaheiton 0 eauTodC TNS TEE Yopéc. T Th Biopdwor autol Tou TEoPBAfuaTOC,
n Aoom etvan 1 cuvdptnom aut vo LhoTotnel ue eravalnmTind TEOTO, avTl Yo AvadEOULXo.

Xwplg va axup®oeTe TNV avadpouxt| LAomoinoy| cag, Yeddte TIAL TN GUVAETNOT UTOAOYIGUOU
TWY UKWV TRV ENIYIOTOY HOVOTATIOV UETAC) OAwY TV (euyopioy xOUBny Tou Yedpou, oahld Ue
emovahnmTix Aoywr| auth ) gopd. Ot 800 cuvapTAcELS cac (AVaBEOUIXT XAl ETAVOANTTIXT) VoL €YOUV
oxE3We TIC (BIEC TEOBIAYPUPES XAl TEWTOTUTO, 0AAS TO Tota Vot xohelton TeEMxd va xadopileton and
0 av Ya éyete opioet ¥ Oyt uio ougBolxy) otadepd uéoa oto TEbdYpoUUd cuc (Delte Tar oyETIXG UE
#ifdef /#else/#endif otn oehida 159 twv onueIdoEY/Sagaveldv Tou podhuatog).

IThéov, pe v emavaknmuixy| VAoToiNoT), unopelite va egapudlete Tov alyopriuo Floyd-Warshall
yio Vo Bploxete o uixn TwV EALYIOTOY LOVOTUTIOVY UETAE) OAWY TwV (ELYURI®Y x0UBwy Tou Yedgou,
OBCOUOL XAl YL TOAY UEYAAOUE Ypdpous. ExtehéoTte T0 Tpdypauud 0ug, OTNY ERAVAATTTLIXY EXO0Y T TOL,
YL Tov Ypdpo Tou @aiveTon oty ENOUEVY oehida. O Ypdpog autdg €yel cav x0UBoug T TPWTEVOUCES
TV vouwy g EAAGSag xou tepthapfdvel éva yeydio mAfdog and dpdUoug Tou Tig GLVBEOLY, Uall Ue
o avTioToy o phan twv 0poumy. Tov ypdgo autd, ot pwoper mou anartel To Tpdypouua “flowar”
urogeite va tov Bpette oto http://www.di.uoa.gr/"ip/hwfiles/flowar/greece.txt. Kdtw and
70 http://wuw.di.uoa.gr/"ip/hwfiles/flowar propeite va Bpeite xan 1o apycio greece07. txt,
greeceld.txt, greecel8.txt, greece22.txt xou greece38.txt, TOU AVATULLGTOVY UTOGUVOAX TOU
mMipouc yedgpou (ot mpwtee 7, 14, 18, 22 xon 38 npwtelovoes, avtictotya — Oheg eivon 51). Ondre,
UTOPELTE VoL DOXIAGETE TO TEOYLPOUUA GG XAl YL AUTES TIC EVOLIUEGOU PEYEVOUC ELIGHBOUC.

‘Eva mopddetypo extéreong galvetar and tn UEVETOUEVT, GEADA XL UETAL.
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From

From
From

From
From
From

From
From
From
From

From
From
From
From
From

From
From
From
From
From
From

From
From
From
From
From
From
From

From
From
From
From
From
From
From
From

From
From
From

node

node
node

node
node
node

node
node
node
node

node
node
node
node
node

node
node
node
node
node
node

node
node
node
node
node
node
node

node
node
node
node
node
node
node
node

node
node
node

< greecel4.

1

w w

[ S S

N NN NANNAN (o2 e o) B o) B o) B e)) oy o o1 O O

00 00 00 0O 0O 0O 00 00

Xe]

to

to
to

to
to
to

to
to
to
to

to
to
to
to
to

to
to
to
to
to
to

to
to
to
to
to
to
to

to
to
to
to
to
to
to
to

to
to
to

node

node
node

node
node
node

node
node
node
node

node
node
node
node
node

node
node
node
node
node
node

node
node
node
node
node
node
node

node
node
node
node
node
node
node
node

node
node
node

txt

0:

0:
1:

-

Length

Length
Length

: Length
: Length

2: Length

w NN = O

O+ W N+~ O > W NN - O

o Ok WD - O

~N o O W NN~ O

: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length

0: Length

: Length
: Length

of

of
of

of
of
of

of
of
of
of

of
of
of
of
of

of
of
of
of
of
of

of
of
of
of
of
of
of

of
of
of
of
of
of
of
of

of
of
of

shortest

shortest
shortest

shortest
shortest
shortest

shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest

path

path
path

path
path
path

path
path
path
path

path
path
path
path
path

path
path
path
path
path
path

path
path
path
path
path
path
path

path
path
path
path
path
path
path
path

path
path
path

is

is
is

is
is
is

is
is
is
is

is
is
is
is
is

is
is
is
is
is
is

is
is
is
is
is
is
is

is
is
is
is
is
is
is
is
is
is
is

141

78
94

214
86
166

211
70
164
69

263
211
305
187
141

289
161
241
75

144
112

82

223
160
296
293
181
293

214
260
292
236
190
49

161
132

162
303
240



From
From
From
From
From
From

From
From
From
From
From
From
From
From
From
From

From
From
From
From
From
From
From
From
From
From
From

From
From
From
From
From
From
From
From
From
From
From
From

From
From
From
From
From
From

node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node

© © © © O ©

10
10
10
10
10
10
10
10
10
10

11
11
11
11
11
11
11
11
11
11
11

12
12
12
12
12
12
12
12
12
12
12
12

13
13
13
13
13
13

to
to
to
to
to
to

to
to
to
to
to
to
to
to
to
to

to
to
to
to
to
to
to
to
to
to
to

to
to
to
to
to
to
to
to
to
to
to
to

to
to
to
to
to
to

node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node
node
node
node
node
node
node

node
node
node
node
node
node

0 N O Ok W

©O© 0 NO O W N+~ O

©O© 0 NO O W N B+~ O

-
o

[
O © 00 NO Ok WN - O

Y
IS

ad wND e~ O

: Length
: Length
: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length

: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length

Length

: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length
: Length

Length

: Length

: Length
: Length
: Length
: Length
: Length
: Length

of
of
of
of
of
of

of
of
of
of
of
of
of
of
of
of

of
of
of
of
of
of
of
of
of
of
of

of
of
of
of
of
of
of
of
of
of
of
of

of
of
of
of
of
of

shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest
shortest

shortest
shortest
shortest
shortest
shortest
shortest

path
path
path
path
path
path

path
path
path
path
path
path
path
path
path
path

path
path
path
path
path
path
path
path
path
path
path

path
path
path
path
path
path
path
path
path
path
path
path

path
path
path
path
path
path

is
is
is
is
is
is

is
is
is
is
is
is
is
is
is
is

is
is
is
is
is
is
is
is
is
is
is

is
is
is
is
is
is
is
is
is
is
is
is

is
is
is
is
is
is

376
373
253
365
80

204

156
297
234
370
367
255
367
74

206
66

220
361
298
434
431
311
423
138
262
58

124

248
389
326
446
400
259
371
166
210
86

152
61

294
357
372
333
287
146



From node 13 to node
From node 13 to node

: Length of shortest path is 258
: Length of shortest path is 212
From node 13 to node : Length of shortest path is 97
From node 13 to node : Length of shortest path is 132
From node 13 to node 10: Length of shortest path is 198
From node 13 to node 11: Length of shortest path is 174
From node 13 to node 12: Length of shortest path is 113
T
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Trohoyiopog eAdyiotwy povornatidy (BONUS)

Av enextetvete TNV enavaAnmtiy vAomoinor tou alyopiduou Floyd-Warshall wote vo umohoyilovtan
xou Tor eNdytoTa povondtia (extdg amd To eNdytoTa x60TY) PETHEY Ohwy Twv Ceuydpldy xouBwy
ToU Ypdyou, autd Va afohoynlel ye emmiéov 20% otn Baduohoyio tne doxnone. Eva mopdderyyo
EXTENEONC X0 UE UTOMOYIOUS UovoTaTiwy efvor To ENG:

% ./flowar < greeceO7.txt

From node 1 to node O0: Length of shortest path is 141
Shortest path is: 1 -> 0

From node 2 to node O0: Length of shortest path is 78
Shortest path is: 2 -> 0

From node 2 to node 1: Length of shortest path is 94
Shortest path is: 2 -> 1

From node 3 to node O0: Length of shortest path is 214
Shortest path is: 3 > 0

From node 3 to node 1: Length of shortest path is 86
Shortest path is: 3 -> 1

From node 3 to node 2: Length of shortest path is 166
Shortest path is: 3 —> 2

From node 4 to node O0: Length of shortest path is 211
Shortest path is: 4 -> 1 -> 0

From node 4 to node 1: Length of shortest path is 70
Shortest path is: 4 -> 1

From node 4 to node 2: Length of shortest path is 164
Shortest path is: 4 -> 1 -> 2

From node 4 to node 3: Length of shortest path is 69
Shortest path is: 4 -> 3

From node 5 to node O0: Length of shortest path is 352
Shortest path is: 56 >4 -> 1 -> 0

From node 5 to node 1: Length of shortest path is 211
Shortest path is: 5 -> 4 -> 1

From node 5 to node 2: Length of shortest path is 305
Shortest path is: 56 >4 -> 1 -> 2

From node 5 to node 3: Length of shortest path is 187



Shortest path is: 5 -> 6 -> 3
From node 5 to node 4: Length of shortest path is 141
Shortest path is: 5 -> 4

From node 6 to node O0: Length of shortest path is 289
Shortest path is: 6 -> 3 -> 0

From node 6 to node 1: Length of shortest path is 161
Shortest path is: 6 -> 3 -> 1

From node 6 to node 2: Length of shortest path is 241
Shortest path is: 6 -> 3 -> 2

From node 6 to node 3: Length of shortest path is 75
Shortest path is: 6 -> 3

From node 6 to node 4: Length of shortest path is 144
Shortest path is: 6 -> 3 -> 4

From node 6 to node 5: Length of shortest path is 112
Shortest path is: 6 -> 5

b

ITapadotéo

Oa TpémEL VoL DOUHOETE TO TEOYPUUUE 0ag OE €va GUVOAO and TOUAAYLoTOV 800 TN yaio apyeio
C (ue xatdhnin .c) xa TOUAAYLoTOV éva apyelo emixepahidag (Ue xatdhnin .h).

Mo var tapad@oeTte T0 6OVORO TwV apyelwy Tou Yo €YETe ONULOURYNOEL Yiol TNY dOXTOY) AUTH, 0XO-
hovifote Ty €€ dradwacta. Tonodethiote dha ta apyeio uéoa 6" Eva xatdhoyo mou Yo dnuLovpyHoe-
€, €01 e Ovopa flowar, otoug otaduolc epyaciog Suns 1 Linux tou Tuduatog. Xpnowonowwvtog
™V EVTOLY) 2ip g e&Xg

zip -r flowar.zip flowar

dnuiovpyeite éva ouumieopévo (oe wopyt zip) apyelo, ue 6vouo flowar.zip, oo onoio nepiéyeton o
xatdhoyog flowar pall ue OAo ToL TEQLEYOUEVA tou.! To apyeto auTo elvon mou Yo Tpénet VoL uTOBAAETE,
ue otaduxaoio tou Ya avaxowvwidel chvtoya.

Ynuelwon: Mnv urofdhete acuunicota apyceia 1 apyeia Tou eivar cuUTIEGUEVA GE GAAT Lop®T EXTHC
ané zip (n.y. rar, 7z, tar, gz, xAn.), yioti 10 obotnua utoBolfic Ya ta anoppinter “clwnned”, dnAadt
Ywelc xdmoto prvupa Addoug.

L Apyela zip propeite va dnuovpyhoete xan ota Windows, pe didgpopa Tpoypduuata, OTwe, Yl ToEdderypd, To
WinZip.



