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Avadpoun



T elvat n avadpopun

‘Evolg TpOXELPOC OPLOMOC YLa TNV avadpoun €lval
0 €&Nc:

Avadpoun EYoUuLE OTav Ul cuvaptnon KaAE(
TOV EQUTO TNC.



T elvat n avadpopun

2uvnBwce €vac avadpouLkoc aAyoplOpoc amotelel
nla eUKOAN Auon og moAAa mpofAnupata Kabwc
elval amAoc otnv okePn kot gUKOAOC oTnVv
vAoroinon tov.

Ouwce, TIc MepLoooTtePeC GOPEC Evac AVOOPOULKOC
aAyoplOpoc Oev amoteAel TNV 1O AMOOOTLKN
AUon Kol €lval ovaykn vo. cuvouaoTtel PE AANEC
TIPOYPOALOTIOTIKEC TEXVIKEC Tou Ba paBoupe
apyoTEPQ.



Napadelypata

Mepika mapadeiypota mpoBANUATWY TTOU
AUvovtol pe avadpoun slvad:

 EUpeon v-ootoU opou akoAouBlac fibonacci

e EUpeon mapoyovilkou

e EUpeon HEYLOTOU KOovou OLaLPETN
e OLlMUpyolLtou Avol
e To npoBAnua twv N-Baolktlocowv



AkoAouOia Fibonacci

H akoAouBia fibonacci elval pla «oepa»
aplOuwv pe Tnv €€nc Ldlotnta:

e KaBe aplBpoc eival tlooc pe to abpolopa Twv
SU0 MPOoNYOUEVWV.

e E¢alpouvtal ol dUo mpwtol aplBuol mou eival
lootL pe 1.

AnAadn n akoAoubia fibonacci etval n e€nc:
1,1,2,3,5, 8,13, 21, 34, 21 + 34, ...



AkoAouOia Fibonacci

2TOXOC HLOC Elval voL UTTOAOYLOOULE TOV V-00TO
aplOuo tnc akoAouBiac fibonacci.

2 KETITOUOLOTE WC €ENC:

e O v-00TOC O0pocC TNC akoAouBiac f(v) eival looc
LLE TOV V-1 — 00TO OpO + TOV V-2 — 00TO OPO TNC
akoAouBiac. AnAadn LoxveL:

f(v) = f(v-1)+ f(v-2)



AkoAouOia Fibonacci

Entiong AapBavovtacg vrtodn otL av v=1  v=2 TOTE,
f(1) =1 nf(2) =1, n cuvaptnon nmouv poag SLveL Tov
V-00TO 0pO TNC akoAouBioc Ba eiva:

Fibonacci(N)
{
if(N=1QN=2)
eneotpePe 1o 1.
else
eneotpePe to Fibonacci(N-1) + Fibonacci(N-2)



AkoAouvBia Fibonacci
Ko og C:

int fibonacci (int N)

{
if((N == 1) || (N == 2)) return .;

return fibonacci (N-1) + fibonacci (N-2);

}



[MapayovTLko

e To mapayoviko evoc aptBuou N eivat to
YLWWOHEVO OAWV TWV aplOuwyv armo to 1 HEXPL TO
N. To oupBoAiloupe pe N! kot StaBalovpe N
TTOLPAYOVTLKO.

e [1.x.:
5=1*2*3*4*5=120
31=1*2%3=6

11=1



[MapayovTLko

Mpoooyxn! E¢ oplopou Bewpovpe otLto O
rtopayovtiko (0!) eivar too pe 1.

0l=1



[MapayovTLko

YrtoAoyi(oupe yia mapadeLypa To:
6!=1*2*3*4*5%*¢

Opwce Eepoupe OTL:
51=1*2*3%4*5

Apo ummopou e va ypalpoupe OTL:
6!=51*6

2UVETWC yla Tov Ttuxoio apltBuo N prmopolue va
TTOULE OTL:
N! = (N-1)! * N



[MapayovTLko

Apa Aappavovtac utoyn pag tnv edKN
nepimtwon ot 0! = 1 pnmopou e vo pTLasoupe
LLLOL CUVAPTNON TTOU UTTOAOYL(EL TO TTOLPOLYOVTLKO:

Fractorial(N)

{
if(N = 1) emeotpepetol
else enetpeYe to Fractorial(N-1) * N

}



[MapayovTLko

Kal og C:

int fractorial (int N)

{

1if(N == 0) return 1;

return N * fractorial(N - 1);

}



MeylLotog Kowog Alatpetng

e O peylotoc Kowvoc dlatpetnc Svo aplBuwv a, B
elval o peyaAvtepoc aplBuoc o onotoc dlapetl
KOlL TOV o Kol Tov P.

TT.X. O LEYLOTOC KOLVOC OLALPETNC TOU 3 KOlL TOU
O eivalt to 3
evw tou 11 ko tou 13 to 1.



MeylLotog Kowog Alatpetng

e Mo LO€a yLla va BpOULLE TOV HEYLOTO KOLVO
Stapetn 6vo aplBuwv a, B elvat va
SoKLHAoOUE OAouc Toug aplBpouc ano to 1
LLEXPL TOV LLKPOTEPO Ao TouC a, B KatL va
doupE moLoc lval o PeEYaAUTEPOC TTOU OLaLPEL
KoL ToucC 2.



MeylLotog Kowog Alatpetng

AnAadn:

Gced(a, b, number)
if o number dlatpel kat Tov a kot tov b
eneotpee Tov number
else emeotpee tov ged(a, b, number-1)

J



MeylLotog Kowog Alatpetng
Kat o€ C:

int gcd(int a, int b, int number)

{
if((a % number == 0) && (b % number == 0)) return number;

return gcd(a, b, number-1);
}



MeylLotog Kowog Alatpetng

O nponyoupevoc alyoplBuoc eival pev eUKoAOC,
OLWC yLa peyadouc aplBpouc eival oAU
apYOs.

‘Evolc 1o ypryopoc aAyoplbpoc eivol pia
rntapaAAayn tou aAdyopiBuou tou EukAeilon.

int gcd(int a, int b)

1f (b == 0) return a;

return gcd(b, a % b);

}



[MUpyolL Tou Avol

*Exou e TPELC OTNAEC Kal V OLOKOUC
SdladpopeTikov peyeboug
TOTIOBETNUEVOUC OTNV TIPWTN OTAAN.
*JKOTTOC MOC €lval va HETADEPOULLE
OoAouc touc dlokouc otnv TeAsvutalo
OTNAAN, TIPAYLLATOTIOLWVTOC TLC
ALYOTEPEC KIVAOELC.

Kavovec:

e MmopoUUE VoL LETADEPOUE Eva LOVO OLOKO TNV
dopa.

e Agv UMOPOUUE VA TOTIOOETNCOUUE EVAV LEYAAUTEPO
dloko mavw o€ Evav ULKPOTEPO.



[TUpyolL Tou Avol

[lot va AUCOUE aUTO TO IPOBANUa
OKETTOMOOTE WC €ENC:

ApxLKQ, petadpepou e ToucC V-1 dlokouc otnv
ueoaio otnAn (Eotw B). (Aev pac volalel To
nwc Ba ylvel auTo, KPOTAUE MOVO TNV LOEQ YL
apxn).




[MUpyolL Tou Avol

2 TN OUVEXELO LETOPEPOUE TOV V-00TO HloKO
arno tnv npwtn otnAn (A) otnv tpitn (C).




[MUpyolL Tou Avol

Teloc, petadepoupe touc v-1 dlokouc amo tnv
ueoota otnAn (B), otnv teAevtaia (C). (Kot
rtaAL 6&ev pac voladlel To nwc Ba yivel auTo,
KPOTAME LOVO TNV LOEQ).




[TUpyolL Tou Avol

e Eotw twpa pla dtadikaoia (e ovopa
moveDiscs), n omola petadpepeL X Slokouc amo
uio otAAn o€ piot aAAn.

e H owadkaola avtn Ba exeL WC MAPOAUETPOUC
TOV aplOpo twv dlokwyv rou Ba petadepBouy,
NV otNAn adetnplac, TNV oTnNAn MPOOPLoUOU,
Kol TNV otnAn mou 6&v Ba ypnolpomotnOed.

moveDiscs(aptduoc_biokwv, otnAn_apetnpiag, otnAn_mnpooplouou,
otnAn_mnou_O&v_xpnaoluormnolw)




[MUpyolL Tou Avol

Otav o aplbpoc twv dlokwv Ttou BeAou e va
netapEPou e Vivel loocg pe 1, dSnAadn
netapEPoUE Eva LOVo HLOKO, TOTE
QUEAVOUE TOV OPLOUO KIVIOEWV TTOU EXOULE
KQVEL Kol  moveDiscs otapata.

2e KaBe aAAn neplnmtwon akoAouBou e tTnv
AOVYLKN TTOU TIEPLYPAPTNKE TILO TTAVW.

AnAadn:



[MUpyolL Tou Avol

o Ap)LKQ, petadEpoupe touc v-1 dlokouc otnv
ueoota otnAn (Eotw B).

AnAodn ekteAOVE TNV
moveDiscs(n-1, A, B, C);




[MUpyolL Tou Avol

® >Tn CUVEXELA LETAPEPOUE TOV V-00TO OLOKO
arno tnv npwtn otnAn (A) otnv tpitn (C).

AnAodn ekteAOUE TNV
moveDiscs(1, A, C, B):




[MUpyolL Tou Avol

e Tehog, petadepoupe touc v-1 dlokouc armno
tnVv peoato otnAn (B), otnv teAevtaia (C).

AnAadn ekteAovpe TNV
moveDiscs(n-1, B, C, A);




[TUpyolL Tou Avol

2uvoyidovtac oAa avta ta Brpata, n moveDiscs
MPETEL VAL ElvalL N €€NC:

moveDiscs(n, A, B, C)
{

if(n = 1)

{

av€noE TIG CUVOALKEG KLVAOELG.

oTapaTa.

}

else

{ 14 I I I
moveDiscs(n-1, A, C, B); Mpénel va TPocEEoUPE OTL OTIC TIPONYOULEVEC
moveDiscs(1, A, B, C); Stadaveleg ta A, B, C cupPoAilav tic otnAeC (mpwTtn,
moveDiscs(n-1, C, B, A); devtepn, tpitn avtiotowa). Edw eival ol mapdapeTpol

} NG cuvapPTNOoNG yLao auto kKot dtadopormolovvtal.



[TUpyolL Tou Avol

e KalLoe C;

#include <stdio.h>
int moves;

void moveDiscs (int num, int A,
{
if(num == 1)
{
printf("%d -> %d\n", A, B);
moves++;
return;
}

moveDiscs(num - 1, A, C, B);

moveDiscs (1, A, B, C);:

moveDiscs (num - 1, C, B, A);
!

int main()
{
int nDiscs = 3;
moveDiscs (nDiscs, 1, 3, 2);

int B, int C)

2TO KUPLwG Ttpoypappa kKahoUpe tnv moveDiscs
YLOl TOV CUVOALKO aplOuod twv dlokwyv, ano tnv

printf ("Total Moves: %d\n", moves); TPWTN OTAAN, TNV TPiTN, adrRvovTag KEVH TNV

return 0;

delTepn.



To MpoBAnua twv N-BaclAtoowv

e Exoupe plo okaktepa pe N ypoppec kot N
oTtnAE&cC.

e JKOTIOC Mo¢ elvatl va tomoBetnoouvpe N

B300LALOCEC OTNV OKAKLEPO £TOL WOTE KoL val

LNV atelAelTOL OO Kapio AAAN.

e Mpodavwc oe KABe ypapun kat o KOs otnAn

Oa vntapyel povo pia Baoiilooa.




To MpoBAnua twv N-BaclAtoowv

[lot va AUCOUE aUTO TO IPOBANUa
OKETTOMOOTE WC €ENC:

o APXLKQA, EEKLVALLE ATIO TNV MPWTN OTNAN TNC
OKQKLEPAC KOl SOKLMA{OUE VO
tontoBetnooupe TNV BaciAlooa otnv MPWTN

VPO,



To MpoBAnua twv N-BaclAtoowv

e Metq, mtnyoivoupe otnv devutepn oTtNAN Ko
SoKLUA{OULLE VO TOTIOBETNOOUE TNV
Baoillooa oTnV ITpwTN TTAAL YPOLLUN.
Mpodavwc auto dev yilveTal omote
npoomnaBoupe va TomoBeTnoOULLE TNV
BaoiAlooa otnv 6eUtepn ypauun. OUTE Kal
QUTO YiveTolL ontote tonoBetov e TNV
BaolAlooa otnv Tpltn ypopun.



To MpoBAnua twv N-BaclAtoowv

e Juvexiwlovpe tnv SLadilkaoia yLa TIC EMOUEVEC
BaolALOOEC OTLC ETIOUEVEC OTNAEC. Av
SLOTTLOTWOOUE OTL SEV UITOPOUUE VAL
tonoBetnoouvpe movbeva pla Baocihlooa, TOTE
adalpOVUE TNV AUECWC TIPONYOUEVN
BaolAlooo ou TOTtOBETNOAE KAl TNV
tonoBetolpe o€ pa aAAn B€on. Meta
ouveylloupe Kavovika tnv dtadlkaola.



To MpoBAnua twv N-BaclAtoowv

e Otav ¢tacoupe otnv N+1-o0tr otnAn
(Mpaypa mou onUoveL OTL EXou e NéN
tonoBetnoeL tnv N-ootn BaociAlooa)
otapatape. To mpoBAnua €xet AvOEeL.



To MpoBAnua twv N-BaclAtoowv

e AnAadn av n placeQueen sival n dtadikacio mov tomoBeteil
uLa facihlooa oTnV X 0TNAN TNG OKOKLEPAC TOTE auTh Ba
elval:

placeQueen(otAAn)

{
if(otAn = N)

TUMwoe TNV AVoN KoL oTOpATA.
else
for ypauun = 1 to ypauun =N
if(isLegal(ypaupn, otiAn))
{
TomoBetnoe tnv Bacillooa
placeQueen(otiAn + 1)
adaipeoe tnv Baocilicoa NG otNANG



To MpoBAnua twv N-BaclAtoowv

e Houvaptnon isLegal poc AL av pmopou e
va tormtoBetnooupe TNV BaciAtoca otnv
OUVKEKPLUEVN B€on. EAEyxel SnAadn av n
OUVKEKPLUEVN BEon amelAeital amo kamola
aAAn BaoctAlooa.



To MpoBAnua twv N-BaclAtoowv

e KalLoe C;

bool board[boardSize] [boardSize];

vold placeQueen (i1nt col)

{
if (col == boardSize) printSolution();

for (int row = 0; row < boardSize; row++)
{
if (isLegal (row, col))
{
board[row] [col] = true;
placeQueen(col + 1);
board|[row] [col] = false;

boardSize sival 1o
UEYEDOC TNG OKAKLEPALC.
O mivakacg board
QVTUTPOOWTEVEL TNV
oKaKLEpa. OTou €xoupe
false onpaivel otL dev
€XOUE TOoMOBETNOEL
BaoiAlooa evw Omou
EXOUUE true, £XOUUE
TomoBetnoel
BaoiAlooa.



To MpoBAnua twv N-BaclAtoowv

e Houvaptnon isLegal:

bool isLegal (int row, int col)

{

int 1, 7j;

for(i = 0; 1 < boardSize; i++) EAEyxeL av uTtdpxel Baoiltooa otnv (Sla oeLpd.
if (board[row] [1]) return false;

for(i = 0; 1 < boardSize; 1++) EAEyxeL av uTtapxel BaoiAlooa otny (6la oTAAN.

if (board[i] [col]) return false;

for(i = row, j = col; (i < boardSize) && (] < boardSize); i++, J++)
if (board[i][]]) return false; . . . EAéyxeL av uTtdpxel Bacilooa otnv il
for(1 = row, J = col; (1 >= 0) && (3 >= 0); 1——, J--) 5LOLvd)VLO.\
if (board[i][]]) return false;
for(i = row, j = col; (1 < boardSize) && (J >= 0); i++, J--) EAEyxeL av uTtdpxel Baoillooa otnv
if (board[1][]]) return false; 8la 6Lay(bVLo./
for(i = row, j = col; (i >= 0) && (j < boardSize); i--, J++)
if (board[i][]]) return false;

return true;



To MpoBAnua twv N-BaclAtoowv

e To Kuplwc MpoypoppaL:

int main ()

) . : ApPYLKA KAVOUE OAO TOV

for (int row = 0; row < boardSize; row++) PX H ,

) - ] : niivaka board false yiati

for (int col = 0; col < boardSize; col++) 5V £YOULLE TONODETHGEL
board|[row] [col] = false; XOUH d

kopla BaoiAlooa.

placeQueen (0); TomoBetoupe TNV Mpwin BaciAlcoa otnv mpwtn oTtNAN.

return 0;
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