
EISAGWGH STON PROGRAMMATISMO (2010-11)

'Askhsh 3

'Estw ìti mac dÐnetai èna sÔnolo apì pìleic kai
ta m kh twn drìmwn pou sundèoun k�poia zeug�-
ria apì autèc, ìpwc faÐnetai sto diplanì sq ma.
Mil¸ntac me majhmatikoÔc ìrouc, to sq ma au-
tì eÐnai ènac gr�foc   gr�fhma (graph), ìpou oi
pìleic eÐnai oi kìmboi (nodes) tou gr�fou kai oi
drìmoi eÐnai oi akmèc (edges) tou. Stic akmèc tou
gr�fou, mporoÔme na èqoume kai k�poio kìstoc
(cost), ed¸ to m koc tou k�je drìmou. 'Ena kla-
sikì prìblhma sthn Epist mh twn Upologist¸n,
kai eidikìtera sth Jewrhtik  Plhroforik , eÐnai
na brejeÐ mÐa suntomìterh diadrom  (shortest pa-
th) metaxÔ dÔo kìmbwn enìc gr�fou, dhlad  k�-
poia pou èqei to mikrìtero dunatì sunolikì kì-
stoc akm¸n. Up�rqoun di�foroi algìrijmoi gia
thn antimet¸pish autoÔ tou probl matoc, �lloi
perissìtero, �lloi ligìtero apodotikoÐ. Anti-
keÐmeno thc �skhshc aut c eÐnai na ulopoi sete
C, kai m�lista me dÔo trìpouc, ènan sugkekrimè-
no algìrijmo eÔreshc suntomìterou monopatioÔ
se èna gr�fo, ton algìrijmo Floyd-Warshall .
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O algìrijmoc autìc (http://en.wikipedia.org/wiki/Floyd-Warshall algorithm) brÐskei
ta m kh twn suntomìterwn monopati¸n metaxÔ ìlwn twn zeugari¸n kìmbwn tou dedomènou gr�fou.
'Estw ìti èqoumeN kìmbouc, pou eÐnai arijmhmènoi apì to 0 èwc toN−1. An me shortestPath(i, j, k)
sumbolÐsoume to m koc tou suntomìterou monopatioÔ apì ton kìmbo i proc ton kìmbo j, me endi�-
mesouc kìmbouc mèsa apì to sÔnolo {0, 1, . . . , k}, tìte h ousÐa tou algorÐjmou Floyd-Warshall
brÐsketai sthn ex c anadromik  diatÔpwsh:

shortestPath(i, j, k) = min{shortestPath(i, j, k − 1),

shortestPath(i, k, k − 1) + shortestPath(k, j, k − 1)}, an k ≥ 0

shortestPath(i, j,−1) = edgeCost(i, j)

H ermhneÐa tou parap�nw eÐnai ìti gia na broÔme to m koc tou el�qistou monopatioÔ apì ton kìmbo
i proc ton kìmbo j, me endi�mesouc kìmbouc mèsa apì to sÔnolo {0, 1, . . . , k}, mporoÔme na broÔme

• to m koc tou el�qistou monopatioÔ apì ton kìmbo i proc ton kìmbo j, èstw dmin
1 , me endi�me-

souc kìmbouc mèsa apì to sÔnolo {0, 1, . . . , k − 1} kai

• ta m kh twn el�qistwn monopati¸n apì ton kìmbo i proc ton kìmbo k, èstw dmin
2 , kai apì

ton kìmbo k proc ton kìmbo j, èstw dmin
3 , me endi�mesouc kìmbouc mèsa apì to sÔnolo

{0, 1, . . . , k − 1}

kai na p�roume to el�qisto twn dmin
1 kai dmin

2 + dmin
3 .

Me �lla lìgia, gia na broÔme to m koc tou el�qistou monopatioÔ apì ton kìmbo i proc ton
kìmbo j, me endi�mesouc kìmbouc mèsa apì to sÔnolo {0, 1, . . . , k}, eÐte den ja qrhsimopoi soume



san endi�meso kìmbo ton k, eÐte ja ton qrhsimopoi soume, all� ta monop�tia apì ton i ston k kai
apì ton k ston j den ja ton qrhsimopoioÔn. 'Opoia apì tic dÔo ekdoqèc eÐnai suntomìterh, aut 
dÐnei to el�qisto monop�ti apì ton i sto j, me kìmbouc mèqri ton k.

Fusik�, an k = −1, tìte den èqoume endi�mesouc kìmbouc, opìte to m koc tou el�qistou
monopatioÔ apì ton kìmbo i proc ton kìmbo j eÐnai to m koc thc akm c apì ton i ston j.

To m koc tou el�qistou monopatioÔ apì opoiond pote kìmbo i se opoiond pote kìmbo j se gr�fo
me N kìmbouc, qwrÐc periorismì stouc endi�mesouc kìmbouc, eÐnai to shortestPath(i, j, N − 1).

Anadromik  ulopoÐhsh tou algorÐjmou Floyd-Warshall

Gr�yte èna prìgramma C to opoÐo na diab�zei apì thn eÐsodo ta dedomèna enìc gr�fou kai, qrhsimo-
poi¸ntac thn anadromik  diatÔpwsh tou algorÐjmou Floyd-Warshall, na upologÐzei kai na ektup¸nei
ta m kh twn el�qistwn monopati¸n metaxÔ ìlwn twn zeugari¸n kìmbwn ston gr�fo. 'Oson afor�
th morf  thc eisìdou sto prìgramma, aut  prèpei na eÐnai thc morf c:

⟨N⟩
⟨e1→0⟩
⟨e2→0⟩ ⟨e2→1⟩
⟨e3→0⟩ ⟨e3→1⟩ ⟨e3→2⟩
. . .
⟨e(N−1)→0⟩ ⟨e(N−1)→1⟩ . . . ⟨e(N−1)→(N−2)⟩

To ⟨N⟩ eÐnai to pl joc twn kìmbwn tou gr�fou kai to k�je ⟨ei→j⟩ eÐnai to m koc thc akm c apì
ton kìmbo i proc ston kìmbo j. An den up�rqei akm  pou na sundèei touc kìmbouc i kai j, tìte san
⟨ei→j⟩ na dÐnetai to -1.

An to ektelèsimo prìgramma pou ja kataskeu�sete telik� onom�zetai “flowar”, mÐa endeiktik 
ektèles  tou, gia ton gr�fo thc pr¸thc selÐdac, faÐnetai sth sunèqeia. Ta dedomèna gia ton sugke-
krimèno gr�fo mporeÐte na ta breÐte sto http://www.di.uoa.gr/~ip/hwfiles/flowar/demo.txt,
opìte mporeÐte na ektelèsete to prìgramma san “./flowar < demo.txt”.

% ./flowar

10

-1

35 -1

25 9 15

-1 -1 28 42

43 -1 -1 5 -1

-1 33 -1 -1 -1 48

-1 39 13 50 -1 4 -1

-1 -1 15 -1 -1 -1 48 -1

8 -1 -1 -1 -1 -1 17 -1 43

^D

From node 1 to node 0: Length of shortest path is 34

From node 2 to node 0: Length of shortest path is 35

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

From node 3 to node 0: 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 0: 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 0: 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 5 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 0: 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 5: Length of shortest path is 47

From node 7 to node 0: 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 0: 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 0: 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 5: 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

%

MporeÐte na dokim�sete to prìgramm� sac kai me �llouc gr�fouc, pou genn¸ntai tuqaÐa apì
to prìgramma “randgr <arch>”, ìpou to <arch> eÐnai solaris, linux, windows.exe   macosx,
an�loga me to sÔsthma pou sac endiafèrei. Ta ektelèsima autoÔ tou progr�mmatoc gia tic proh-



goÔmenec arqitektonikèc mporeÐte na ta breÐte sto http://www.di.uoa.gr/~ip/hwfiles/flowar.
To prìgramma “randgr <arch>” dèqetai tic ex c epilogèc:

-n <nodes> : To pl joc twn kìmbwn tou gr�fou eÐnai <nodes> (default tim : 10).

-w <maxCost> : To mègisto kìstoc akm c eÐnai <maxCost> (default tim : 10).

-p <prob> : H pijanìthta Ôparxhc akm c (apì 0 èwc 100) metaxÔ dÔo kìmbwn eÐnai <prob> (default
tim : 100).

-o <outputFile> : Ta dedomèna tou gr�fou apojhkeÔontai, sth morf  pou prèpei na diab�zon-
tai apì to prìgramma “flowar” pou ja gr�yete, sto arqeÐo <outputFile> (an den dojeÐ h
epilog , ektup¸nontai sthn èxodo).

-s <seed> : To fÔtro thc genn triac tuqaÐwn arijm¸n eÐnai <seed> (an den dojeÐ h epilog , san
fÔtro qrhsimopoieÐtai o trèqwn qrìnoc).

-d <dotFile> : Ta dedomèna tou gr�fou apojhkeÔontai sto arqeÐo <dotFile> se “dot” morf .
H morf  aut  mporeÐ na qrhsimopoihjeÐ apì to prìgramma Graphviz, pou mporeÐte na kateb�-
sete apì to http://www.graphviz.org, gia thn optikopoÐhsh gr�fwn pou anaparÐstantai se
“dot” morf , ìpwc o gr�foc sthn pr¸th selÐda. Perissìterec leptomèreiec gia tic diadikasÐec
optikopoÐhshc gr�fwn mporeÐte na breÐte sthn tekmhrÐwsh tou progr�mmatoc Graphviz.

-v <nodesFile> : An dojeÐ h epilog  aut , se sunduasmì me thn prohgoÔmenh, ta onìmata twn
kìmbwn gia thn optikopoÐhsh tou gr�fou paÐrnontai kat� seir� apì to arqeÐo <nodesFile>.
Alli¸c, san onìmata qrhsimopoioÔntai ta city0, city1, klp.

K�poiec epiplèon ektelèseic tou progr�mmatoc “flowar” (se perib�llon Linux), me tuqaÐec
eisìdouc pou par�gontai apì to prìgramma “randgr <arch>”, faÐnontai sth sunèqeia.

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

% cat test.txt

5

7

-1 -1

6 3 -1

-1 -1 -1 10

% ./flowar < test.txt

From node 1 to node 0: Length of shortest path is 7

From node 2 to node 0: There is no path

From node 2 to node 1: There is no path

From node 3 to node 0: Length of shortest path is 6

From node 3 to node 1: Length of shortest path is 3

From node 3 to node 2: There is no path

From node 4 to node 0: Length of shortest path is 16

From node 4 to node 1: Length of shortest path is 13

From 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 0: Length of shortest path is 6

From node 2 to node 0: Length of shortest path is 4

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

From node 3 to node 0: 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 0: Length of shortest path is 6

From node 2 to node 0: Length of shortest path is 3

.............

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

%

Epanalhptik  ulopoÐhsh tou algorÐjmou Floyd-Warshall

ParathreÐte ìti ìso megal¸nei o gr�foc, tìso pio polÔ argeÐ h ektèlesh tou progr�mmatìc sac;
Kai m�lista, h aÔxhsh tou qrìnou ektèleshc gÐnetai me meg�lo rujmì, pou onom�zetai ekjetikìc, kai
eÐnai tètoioc pou apì k�poio mègejoc gr�fou kai p�nw, to prìgramm� sac praktik� den dÐnei kajìlou
apotelèsmata. 'Opwc Ðswc mporeÐte na katal�bete, autì ofeÐletai sto ìti sthn anadromik  sun�r-
thsh pou èqete gr�yei, kaleÐtai o eautìc thc treic forèc. Gia th diìrjwsh autoÔ tou probl matoc,
h lÔsh eÐnai h sun�rthsh aut  na ulopoihjeÐ me epanalhptikì trìpo, antÐ gia anadromikì.

QwrÐc na akur¸sete thn anadromik  ulopoÐhs  sac, gr�yte p�li th sun�rthsh upologismoÔ
twn mhk¸n twn el�qistwn monopati¸n metaxÔ ìlwn twn zeugari¸n kìmbwn tou gr�fou, all� me
epanalhptik  logik  aut  th for�. Oi dÔo sunart seic sac (anadromik  kai epanalhptik ) na èqoun
akrib¸c tic Ðdiec prodiagrafèc kai prwtìtupo, all� to poia ja kaleÐtai telik� na kajorÐzetai apì
to an ja èqete orÐsei   ìqi mÐa sumbolik  stajer� mèsa sto prìgramm� sac (deÐte ta sqetik� me
#ifdef/#else/#endif sth selÐda 159 twn shmei¸sewn/diafanei¸n tou maj matoc).

Plèon, me thn epanalhptik  ulopoÐhsh, mporeÐte na efarmìzete ton algìrijmo Floyd-Warshall
gia na brÐskete ta m kh twn el�qistwn monopati¸n metaxÔ ìlwn twn zeugari¸n kìmbwn tou gr�fou,
akìma kai gia polÔ meg�louc gr�fouc. Ektelèste to prìgramm� sac, sthn epanalhptik  ekdoq  tou,
gia ton gr�fo pou faÐnetai sthn epìmenh selÐda. O gr�foc autìc èqei san kìmbouc tic prwteÔousec
twn nom¸n thc Ell�dac kai perilamb�nei èna meg�lo pl joc apì drìmouc pou tic sundèoun, mazÐ me
ta antÐstoiqa m kh twn drìmwn. Ton gr�fo autì, sth morf  pou apaiteÐ to prìgramma “flowar”
mporeÐte na ton breÐte sto http://www.di.uoa.gr/~ip/hwfiles/flowar/greece.txt. K�tw apì
to http://www.di.uoa.gr/~ip/hwfiles/flowar mporeÐte na breÐte kai ta arqeÐa greece07.txt,
greece14.txt, greece18.txt, greece22.txt kai greece38.txt, pou anaparistoÔn uposÔnola tou
pl rouc gr�fou (oi pr¸tec 7, 14, 18, 22 kai 38 prwteÔousec, antÐstoiqa � ìlec eÐnai 51). Opìte,
mporeÐte na dokim�sete to prìgramm� sac kai gia autèc tic endi�mesou megèjouc eisìdouc.

'Ena par�deigma ektèleshc faÐnetai apì th mejepìmenh selÐda kai met�.



0 − Athina/Pireas 50 − Mitilini49 − Chios48 − Samos47 − Ermoupoli46 − Rodos

65

45 − Agios Nikolaos

78

44 − Iraklio

56

43 − Rethimno

42 − Chania41 − Zakinthos40 − Argostoli38 − Kerkira

57

37 − Alexandroupoli

49

36 − Komotini

61

35 − Xanthi

36

71

34 − Drama

88

75 153

33 − Kavala

86

32 − Serres

50 62

30 − Poligiros

101

31 − Kilkis

91

74

4579

28 − Edessa

6283

66

26 − Florina

79

46

75

70

29 − Thessaloniki

77

27 − Veroia

130

25 − Kozani

86 86

22 − Katerini

64

29

56

59

20 − Larissa

170

24 − Kastoria

99

23 − Grevena

177

21 − Trikala

80

75

17 − Ioannina

110

26

90

16 − Igoumenitsa

48

113

61 132

86

12 − Kalamata

58

11 − Sparti

66

97

13 − Pirgos

20474

10 − Nafplio

80

9 − Tripoli

132

198

147

39 − Lefkada

120

15 − Arta

131

14 − Preveza

49

8 − Patra

112

141

5 − Messologi

90

19 − Karditsa

118

18 − Volos75

6 − Karpenisi

69

16670

4 − Amfissa

86

94

82

7 − Korinthos

214

3 − Lamia

78

2 − Chalkida

141

1 − Livadia



% ./flowar < greece14.txt

From node 1 to node 0: Length of shortest path is 141

From node 2 to node 0: Length of shortest path is 78

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

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

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

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

From node 4 to node 0: Length of shortest path is 211

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

From node 4 to node 2: Length of shortest path is 164

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

From node 5 to node 0: Length of shortest path is 263

From node 5 to node 1: Length of shortest path is 211

From node 5 to node 2: Length of shortest path is 305

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

From node 5 to node 4: Length of shortest path is 141

From node 6 to node 0: Length of shortest path is 289

From node 6 to node 1: Length of shortest path is 161

From node 6 to node 2: Length of shortest path is 241

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

From node 6 to node 4: Length of shortest path is 144

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

From node 7 to node 0: Length of shortest path is 82

From node 7 to node 1: Length of shortest path is 223

From node 7 to node 2: Length of shortest path is 160

From node 7 to node 3: Length of shortest path is 296

From node 7 to node 4: Length of shortest path is 293

From node 7 to node 5: Length of shortest path is 181

From node 7 to node 6: Length of shortest path is 293

From node 8 to node 0: Length of shortest path is 214

From node 8 to node 1: Length of shortest path is 260

From node 8 to node 2: Length of shortest path is 292

From node 8 to node 3: Length of shortest path is 236

From node 8 to node 4: Length of shortest path is 190

From node 8 to node 5: Length of shortest path is 49

From node 8 to node 6: Length of shortest path is 161

From node 8 to node 7: Length of shortest path is 132

From node 9 to node 0: Length of shortest path is 162

From node 9 to node 1: Length of shortest path is 303

From node 9 to node 2: Length of shortest path is 240



From node 9 to node 3: Length of shortest path is 376

From node 9 to node 4: Length of shortest path is 373

From node 9 to node 5: Length of shortest path is 253

From node 9 to node 6: Length of shortest path is 365

From node 9 to node 7: Length of shortest path is 80

From node 9 to node 8: Length of shortest path is 204

From node 10 to node 0: Length of shortest path is 156

From node 10 to node 1: Length of shortest path is 297

From node 10 to node 2: Length of shortest path is 234

From node 10 to node 3: Length of shortest path is 370

From node 10 to node 4: Length of shortest path is 367

From node 10 to node 5: Length of shortest path is 255

From node 10 to node 6: Length of shortest path is 367

From node 10 to node 7: Length of shortest path is 74

From node 10 to node 8: Length of shortest path is 206

From node 10 to node 9: Length of shortest path is 66

From node 11 to node 0: Length of shortest path is 220

From node 11 to node 1: Length of shortest path is 361

From node 11 to node 2: Length of shortest path is 298

From node 11 to node 3: Length of shortest path is 434

From node 11 to node 4: Length of shortest path is 431

From node 11 to node 5: Length of shortest path is 311

From node 11 to node 6: Length of shortest path is 423

From node 11 to node 7: Length of shortest path is 138

From node 11 to node 8: Length of shortest path is 262

From node 11 to node 9: Length of shortest path is 58

From node 11 to node 10: Length of shortest path is 124

From node 12 to node 0: Length of shortest path is 248

From node 12 to node 1: Length of shortest path is 389

From node 12 to node 2: Length of shortest path is 326

From node 12 to node 3: Length of shortest path is 446

From node 12 to node 4: Length of shortest path is 400

From node 12 to node 5: Length of shortest path is 259

From node 12 to node 6: Length of shortest path is 371

From node 12 to node 7: Length of shortest path is 166

From node 12 to node 8: Length of shortest path is 210

From node 12 to node 9: Length of shortest path is 86

From node 12 to node 10: Length of shortest path is 152

From node 12 to node 11: Length of shortest path is 61

From node 13 to node 0: Length of shortest path is 294

From node 13 to node 1: Length of shortest path is 357

From node 13 to node 2: Length of shortest path is 372

From node 13 to node 3: Length of shortest path is 333

From node 13 to node 4: Length of shortest path is 287

From node 13 to node 5: Length of shortest path is 146



From node 13 to node 6: Length of shortest path is 258

From node 13 to node 7: Length of shortest path is 212

From node 13 to node 8: Length of shortest path is 97

From node 13 to node 9: 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

%

Upologismìc el�qistwn monopati¸n (BONUS)

An epekteÐnete thn epanalhptik  ulopoÐhsh tou algorÐjmou Floyd-Warshall ¸ste na upologÐzontai
kai ta el�qista monop�tia (ektìc apì ta el�qista kìsth) metaxÔ ìlwn twn zeugari¸n kìmbwn
tou gr�fou, autì ja axiologhjeÐ me epiplèon 20% sth bajmologÐa thc �skhshc. 'Ena par�deigma
ektèleshc kai me upologismì monopati¸n eÐnai to ex c:

% ./flowar < greece07.txt

From node 1 to node 0: Length of shortest path is 141

Shortest path is: 1 -> 0

From node 2 to node 0: 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 0: 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 0: 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 0: Length of shortest path is 352

Shortest path is: 5 -> 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: 5 -> 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 0: 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

%

Paradotèo

Ja prèpei na dom sete to prìgramm� sac se èna sÔnolo apì toul�qiston dÔo phgaÐa arqeÐa
C (me kat�lhxh .c) kai toul�qiston èna arqeÐo epikefalÐdac (me kat�lhxh .h).

Gia na parad¸sete to sÔnolo twn arqeÐwn pou ja èqete dhmiourg sei gia thn �skhsh aut , ako-
louj ste thn ex c diadikasÐa. Topojet ste ìla ta arqeÐa mèsa s' èna kat�logo pou ja dhmiourg se-
te, èstw me ìnoma flowar, stouc stajmoÔc ergasÐac Suns   Linux tou Tm matoc. Qrhsimopoi¸ntac
thn entol  zip wc ex c

zip -r flowar.zip flowar

dhmiourgeÐte èna sumpiesmèno (se morf  zip) arqeÐo, me ìnoma flowar.zip, sto opoÐo perièqetai o
kat�logoc flowar mazÐ me ìla ta perieqìmen� tou.1 To arqeÐo autì eÐnai pou ja prèpei na upob�lete,
me diadikasÐa pou ja anakoinwjeÐ sÔntoma.

ShmeÐwsh: Mhn upob�lete asumpÐesta arqeÐa   arqeÐa pou eÐnai sumpiesmèna se �llh morf  ektìc
apì zip (p.q. rar, 7z, tar, gz, klp.), giatÐ to sÔsthma upobol c ja ta aporrÐptei “siwphr�”, dhlad 
qwrÐc k�poio m numa l�jouc.

1Αρχεία zip μπορείτε να δημιουργήσετε και στα Windows, με διάϕορα προγράμματα, όπως, για παράδειγμα, το
WinZip.


