Camp lpoeToiuyaciac 2012:
Alaipei-kal-BaoiAeue

AnpunTpnNg ®WTAKNG

>X0AN HAekTpoAOYWV Mnxavikwv
Kal Mnxavikwv YNoAoyloTwV

EBviko MeTooBio MoAuTtexveio




Alaipel-kal-BaaoiAeue

O T[evikn peBodoc oxediaouou aAyopiBuwy:
B Ailaipeon oc (OO 2) unonpoBAnuarta (onuavTika)
HIKPOTEPOU peyeBoUC.
B AveEaptntn eniAuon uno-npoBAnuatwyv (avadpopuika)
(yla pgikpa unonpoBAnuara epappolovral oToixeiwdelC aAyopiBuot).
B JUvOeon Auonc apxikou npoBARNaAToc anod AUCEIC
unonpoBANHATWY.
O Ioxupn peBodoc, HE NOAAEC ONUAVTIKEC EQAPUOYEC !
B Ta&vopnon: MergeSort, QuickSort.
B [loAAanAaciaopoc apibuwy, nivakwy, FFT.
B «EkAentuvon»: Auadikn avalntnon, QuickSelect, uwwon o duvapun.

O (EukoAn) avaAuon PJe avadpolIKEG OXECEIC.
B Mn YPAUUIKEG, OUYKEKPIPEVNG HOPPNG.
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MNpoBAnua Ta&vounonc

O MNpoBAnua Ta&ivopnonc:

B FEicodog : akohouBia n apiBuwv (a,, a,, ..., 4,).

B °'EEodog : avadiarta&n (a’y, a’5, ..., a’,) HE apiBPOUG

oe av§ouoa ccsipa (i a’, O a’,,).

O >T1aTtikn ouAAoyn 0sOOUEVWYV (OXI slo0aywyn kal diaypapn).
O OepeAimdec alyopiBuIko npoBANua.

B [loAAec epappoyec (nep. 25% unoAoyioTIKOU XpOvou).

B TayutaTtn avalntnon o€ Ta&ivounueva dsdopeva.

B >nUaVvTIKEC aAYOPIBUIKEG I0EEC KAl TEXVIKEC.
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MeBodol Ta&vounonc

O

L

AvTipeTaBeon kabe (euyouc OTOIXEIWV EKTOC O1aTA&NC
(bubble sort).

Eicaywyn oToixeiou o€ kataAAnAn 6€on Ta&ivounuevou nivaka
(insertion sort).

EniAoyn LEYAAUTEPOU OTOIXEIOU Kal TOoNoBETNON
oTOo TeAoc (selection sort, heapsort).

ZUYXWVEUON TAEIVOUNUEVWY NIVAKWYV :

Alaipeon oTn peon, Ta&ivounon, ouyxwveuon (mergesort).
Alaipeon o€ JIKPOTEPA Kal HEYaAUTEPA ano
gTolxeio-Olaxwpliogpou kail Ta&ivounon (quicksort).
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> UYKPITIKOI AAyOpIOuoOI

O Ta&vounon anoKAEIOTIKA UE CUYKPIOEIC Kal
AVTIMETAOETEIC OTOIXEIWV.
B Aev ekgeTaAAevuovTal TUNO O€O0UEVWV
(n.X. apiBpouc, CUUPBOAOOEIPEC) : YEVIKN EQAPUOYD.
B  AvaAuon : nANnBoc CUuyKpIioEWV.
NANBOC avTIPETABECEWV.
B KaTtw gpaypa #ouykpicewyv : Q(nlogn).
O Ta&vounon (e aAyopiBuouc nou OEV €ival CUYKPITIKOI)

o€ Xpovo O(n+k) yia n puoikouc apibpyouc oo { 1, ..., k}
(n.x. bin sort, radix sort).
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MergeSort

[0 MergeSort (Ta&lvounon PE CUYXWVEUON):
B Alaipeon akoAoubBiac i100dou (n oTolixeia) o dUo
uno-akoAouBiec idlou pnkouc (n/ 2 oToixeia).
B Ta&ivounon uno-akoAouBiwv avadpopika.

B Suyxwveuon (merge) duo Ta&ivounuevwy uno-akoAoubiwyv
o€ pia Ta&ivounuevn akoAoubia.

mergeSort(int A[], int left, int right) {
if (left >= right) return;
mid = (left + right) / 2;
mergeSort(A, left, mid);
mergeSort(A, mid+1, right);
merge(A, left, mid, right); }
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> UYXWVEUON

O Zuyxwveuon Ta&ivounuevwyv Afleft...mid] kai
A[mid+1...right] oe Ta&ivounuevo Afleft...right].
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> UYXWVEUON

O Zuyxwveuon Ta&ivounuevwyv Aflow...mid] kai
A[mid+1...up] os Ta&ivounuevo Aflow...up].
O  X[up—-low+1] [ A[low...up]; // Trpocwpivi atrofnkeuon
i:0<=i<=xmid // d&ikTnG APIOTEPO THNHA
j : xmid+1 <= j <= xup // d&ikTng 0€&16 TUAMA
k:low<=k<=up //d&iKTnG OTO CUYXWVEUNEVO TTiVAKO
O X[i] : pikpoTepo OIaBECIUO OTOIXEIO OTO APIOTEPO TUNMA.
X[j] : HikpoTEPO O1AOECIUO OTOIXEIO OTO OEEIO TUNHA.
O  while ((i <= xmid) && (j <= xup))
if (X[i] <= X[j]) Alk++] = X[i++];
else A[k++] =X[j++];
O ‘'OTtav eva Tunua eEavrAnOei, avTiypa@oupe
OAa Ta oToiXeia Tou aAAou oto Af ].
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MergeSort: OpBoTnTa

0 OpbotnTta merge €neidn 1a THNUATA €ival Ta&ivounueva.

B 'Otav eva oTtoixeio petageperal oTtov A[ ], dev unapxel
LuIKpoTEPO O1aBeaipyo oToIxEio ora dUo THNUATA.

0 OpbotnTta mergeSort anodeikvVUETAl ENAYWYIKA :
B Baon (€va oToIXEIO) TETPIUHEVD.
B Auvo TuNuaTa owoTa Ta&ivounueva (enaywyikn unob.) kai
ouyxXwVveuovTal owoTa (opBoTnTa merge) O
>woTa Ta&ivounuevoc nivakac Af 1.

mergeSort(int A[], int left, int right) {
if (left >= right) return;
mid = (left + right) / 2;
mergeSort(A, left, mid);
mergeSort(A, mid+1, right);
merge(A, left, mid, right); }
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Xpovoc EkTeAeonc

[0 Xpovoc ekteAeonc merge (yia n oToixeia) : ©(n) (YpapuuIkoc)
B O(1) AeiToupyiec yia kKaBe oToIXEio.

O Xpovoc ekTEAEONC aAyopiBuwyv «diaipel-kai-BaoiAeue» e
dlaTunwaon Kai Auon avadpouikne eEicwonc AeIroupyiac.

O T(n) : xpovoc (x.n.) yia Ta&ivounan n oTOIXEIWV.
B T(n/2):Ta&vouynon apioTepou TUNHaToc (n/ 2 oToixeia).
B T(n/2):Ta&vounon o6c€lou TuNuaTtoc (n/ 2 oToixeia).
B O(n) : cuyxwveuon TA&IVOUNUEVWY TUNHATWV.

T(n) =2T(n/2) + ©(n), T(1) = 6(1)
0 Xpovoc ekteAeonc MergeSort: T(n) = 22?2
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AgvTpo Avadpounc

I(n) =21(n/2) + 6(n), T T(n)

T(1) = O(1) /\ =
cn

AgvTpo avadpolng : Ttn /2) Tn/2) =

Ywoc : O(log n) logy N
#kopupwyv : O(n) cn/2 cn/2 cn

T(n/4) T(n/4) T(n/4) T(n/4) +

Xpovoc / eningdo : O(n ’ PR =
P </ (n) cn/4 cn/4 cn/4 cn/4 cn

2UVOAIKOC Xpovog : O(nlogn).

®(nlog n)
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Master Theorem

[0 AvaAuon Xpovou ekTeAeoNC aAyopiBuwyv «diaipel-kal-faaileue»
UE aVaOPOUIKEC OXETEIC TNC HOPPNC
T'(n) = aT(n/b) + f(n), T(1) = ©(1)
onou a, b otabepec kat f(n) BeTIKN ocuvapTnon.
O EniAuon pe Oswpnua Kupiapyxou 'Opou (Master Theorem)
1. Av f(n) = O(n'°&%=¢), ¢ > 0, ¥61e T'(n) = O(n'®2)
2. Av f(n) = O(n!°® %), 161 T'(n) = O(n'°8%logn)
3. Av f(n) = Q(n'°8%¢) ¢ > 0, »aw af(n/b) < f(n),
t61€ 1'(n) = ©(f(n))

B ACUUNTWOTIKA PHEYAAUTEPOC and f(n) kal n'°8 % kaBopilel AUon.
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Master Theorem: Eidi1kec Mop@ec

O 'Otav f(n) = ©(n), dnA. T(n) = aT(n/b) + ©(n), T(1) = 6(1)
1. Ava > b, w6t T'(n) = ©(n'°8: %)
2. Ava=b,16te T'(n) = O(nlogn)
3. Ava < b, 161e T'(n) = ©(n)
B Av T'(n) =T(mn) +T(yn) +6(n), T(1) =6(1)
HEY; + Y, < 1 -¢, T0Te T'(n) = O(n)
O ‘'Otav f(n) = ©(n9), dnA. T(n) = aT(n/b) + ©(n%), T(1) = 6(1)
1. Av d < log; a, 161e T'(n) = O(n'o8:9)
2. Av d = logy a, 161e T'(n) = ©(nlogn)
3. Av d > log, a, 161e T'(n) = ©(n?)
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NapadeiypyaTta

1 1D

T(n) = 9 T(n/3) + n. T(n) = ©(n?) (nep. 1)
T(n) = T(2n/3) + 1. T'(n) = B(logn) (weQ. 2)
T(n) = 3T(n/4) + nlogn. T(n) =B(nlogn) (mep. 3)
T(n) = 2T(n/2) + n. T(n) = B(nlogn) (neQ. 2)

T(n) =2T(n/2) + nlogn.
B Acv gpyninTel! Me dévrpo avadpopunc Bpiokoupe 0TI T(n) = ©(nlog2n).
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[ToAAanAaciacuoc ApiBuwyv

O

O

YnoAoylopoc aBpoiouaTtoc X + y, X Kai y apiouoi n-bits.
B KAaoolkoc aAyopiBuoc npoacbeonc, xpovoc O(n).
YnoAoylopoc yivopevou x L1y, x kal y apiBuol ye n-bits.
B KAaoolkoC aAyopiBuoc noA/uou, Xpovog O(n2).

B KaAuTepoc aAyopiOuoc;

Alaipei-kal-BaoiAeue:

B Aqipeon: z = 2”/2a:h +x, y= 2"'/23/;,, + Yr

Zh zf 1
T X y = 2" Tpyn +22 (zhy; + Tiyn) +‘5:?E = 2"2p, + 222, + 2

B 4 noAAanAaciacpoi (n/ 2)-bits, 2 oAioBnoeic, 3 npooBeoelC.
B Xpovog: Ti(n) =4Ti(n/2) + O(n) = T1(n) = O(n?)
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[ToAAanAaciacuoc ApiBuwyv

2 Zm 2]

T X y = 2" Thpyp +2™/2 r(“’hyz + -‘Ifzyh)“"@ = "2, + 222, + 2

O 'Opwg z,, unoAoyileral pe 1 povo noA/po (n/2+1)-bits.
Zm = (Zn + 21)(YUn + Y1) — Thin — Ty

B 3 noAAanAaciacpoi (n/ 2)-bits, 2 oAioBnoeic, 6 npocBeTsIC.
B Xpovog: T'(n) =3T(n/2) + O(n) = T(n) = O(n'°e23)
O Mapadeiyua: 2576 O 7935 = 20440560
:L‘h=25, :271:76, yh=79, y¢=35
znb =2 X 79 =1975, 2z = 76 X 35 = 2660
Zm = (25 + 76)(79 + 35) — 1975 — 2660 =

= 101 x 114 — 1975 — 2660 = 11514 — 1975 — 2660 = 6879
z X y = 1975 - 10 4 6879 - 10% + 2660 = 20404560

AAYOPIOUIKEC TEXVIKEG
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[ToAAanAaciacuoc Mivakwyv

O YnoAoyiopoc yivopgevou C = A [ B.
A, B TeTpaywvikoi nivakec n O n.

O E@appoyn opiopou: Cli, j| = 3%, Ali, k| Blk, j]

B Xpovog O(n3) (n2 groixeia, xpovoc O(n) vyi
OO0 Alaipel-kai-BaoiAeue:

A1 Arg B1; Bip C11 Crz
A= , B= , C=
(A21 Ago ) (le Bao ) ( Ca1 Coo )

B 8 noA/pol Kal 4 NpoCBETEIC NIVAKWY & X 5

a kabeva).

Ci1 = Au B + Ae By
Cia = AunBia + A2 By
Co1 = A21B11 + A2 By
Coa = Ag1 Bi2 + A By

B Xpovog: Ti(n) = 8Ti(n/2) + ©(n?) = Ti(n) = 6(n3)

AAYOPIOUIKEC TEXVIKEG

Algipel-kai-Baoiheue 17



AAyopi1Buoc Strassen (1969

D1 = (Ag1 + A — A11)(Ba2 — Bia + Bi1)
Dy = A By

D3 = A13Bs;

Dy = (A11 — A21)(Baz — Bya)

D5 = (Ag1 + Ag)(B1z — Bi1)

Dg = (A12 — Aa1 + A11 — A2) B

Dy = Agy(B11 + Boy — Big — Ba)

Ciu=Ds:+ D3

Cio=D; 4+ Dy + Ds + Dg
Co=D1+D;+ Dy — Dy
Cop=D1+ Dy + Dy + Ds

0 7 noA/pol kai 24 npooBECEIC MNIVAKWY 5 X &
B Xpovog: T(n)=T7T(n/2) +0O(n?) = T(n) = O(n'e7)

AAYOPIOUIKEC TEXVIKEG

Algipei-kai-Baoiheue 18



YNOAOYIONOC AUVAUNC oifie-Heiman)

O Zup@owvia AAIkng kal BaoiAn o€ kpuntoypa@iko KAEIDI.
Eua napakoAouBei yia va «KAEWEI» TO KAEIDI.
O A, B ouupwvouv dnpooia o€ npwTo p Kal akepaio g < p.

E yvwpilel p, g.
B EunAekopevol apibpuoi gival noAuwngiol (n.x. 512 yneia).

O A diaAéyel Tuxaia a < p kai unoAoyilel ¢, = ¢* mod p
B SiaAéyel Tuxaia b < p kai unohoyilel g, = ¢°modp
A, B avtaAAaocoouv q,, g, Kai Ta pabaiver E.

O A, B unoAoyilouv K (povol Touc). E dev Eepel K.
K = ¢® modp = (¢ mod p)* mod p = ¢** mod p
O Ta K, E xpeialeral g, b (dev peradobnkav).
EniAuon diakpiTou AoyapiBpou (NoAu dUoKOAO).
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YnoAoyliopgoc Auvaunc

O E@appoyn unoBeTtel anodoTikO aAyopiBuo unoAoyiouou
exp(z,n,p) = z"mod p, X, N, p NTOAUYPNPIOI AKEPAIOI.
B YnoAoylopoc duvauewyv Pe Tn osipa (1, 2, 3, ...):
av pnkoc 512 bits, xpeialeral nepinou 2512 noA/pouc!!!
O Aiaipei-kai-BaoiAeue (éotw n duvapn Tou 2):
B Ynohoyifoupe avadpouikd exp(z,n/2,p) = ™2 mod p
B .. ka exp(z,n,p) =exp(z,n/2,p) X exp(z,n/2,p)

O #noAAanAaciacpwv: ExponRec(z, 7, p)
T(n)=T(n/2)+ O(1) if n = 1 then return(z mod p);
= T'(n) = O(logn) t « ExponRec(z, |n/2], p);
t + t? mod p;

B p e ynkoc 512 bits:

nepinou 219 noA/pouc. if n is odd then return(f x = mod p);

else return(?);
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[TpoUnoBeoeic Epappoync

0 Alaipeon onuavTika eUKOAOTEPN ANO €NiAucn apxIKou.
>UuvBeon onuavTika EUKOAOTEPN ANo €niAucn apxikou.
O Yno-oTiydIOTUNA CNUavTika HIKPOTEPA ano apxiko

(n.x. apxiko Jeyeboc n, uno-oTIyd. yeyeboucn/c, c > 1).
O AveEapTnTa uno-oTIyYHIOTUNA NOU AUuvovTal ano

aveEapTnTeEC avadpouIKeC KANTEIC.

B 'Id1a | enIkaAuNTOPEVA UNO-OTIYHIOTUNA :

onuavTikn kai adikaloAoynTtn au&non Xpovou eKTEAEONC.

B EnikaAunTopeva uno-oTIyhIioTuna :
Auvapikoc NMpoypapHaTIOHOG

O
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(AvTi)napadelypua

O YnoAoylouoc n-ootou Opou akoAouBiac Fibonacci.

fo = fa-1+ fn_2,n > 2 long fibRec(long n) {

. - if (n <= 1) return(n);
fO = 0, fl =1 ret(urn(fibRec(n-1) + fibRec(n-2)); }

0 Xpovoc ekTeAeonc:
Tn)=01)+T(n—-1)+T(n—2), T(1)=06(1)
O Abon: T(n) =0O(p"), o =15 ~ 1.618

O EmkaAunTopeva oTiyMd.: long fib(long n) {
EkBeTIKOC XpoOvoc! long cur =1, prev = 0;
O AAyOpIBUOC ypappikoU for (i = 2; 1 <= n; i++) {

= i cur = cur + prev,
XPOVOU, prev = cur — prev; }
0 KaAuTtepoc aAyopiBuoc; return(cur); }
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AkoAouBia Fibonacci

fn =fn—1+fn—2,n2 2
f0=09f1=1

i g-)) Kdal Fn:[fm.fn—l]

O AkoAouBia Fibonacci:
[0 Oewpoupue nivaka A = (

B lapatnpoUue 611 A X F, = [fn + fa-1, ful = Fapa

B Me enaywyn anodeikvuoupe o1 F, = A" ! x F;, F; = [1,0]
0 Aiaipel-kai-BaoiAeue:

B YnoAoyiopoc A™ oe xpovo O(log n) (6nwc pe apiBuouc).

B YnoAoyilw avadpopika To A™? kai A™ = A™2 x A™/2

B XpovoG: T(n)=T(n/2)+ O(1) = T(n) = &(logn)
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[MpoBAnua EniAoync

O T[livakac A[ ] pe n oToixeia (ox1 Ta&ivounuevoc).
ApiBuoc k, 1 OO k O n.

O YnoAoyIOHOC TOU K-00TOU HIKPOTEPOU OTOIXEIOU
(oToixeio 6€onc A[ k] av A Ta&ivounuevoc).

B k =1:eAaxioro. kK = n: peyiaro.
k = n/2: evdiapeoco (median).

EAdyioto : 1

S 3 2 6 4 1 3 7 Méyioto @ 7

Evoldueco : 3
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Eqpappoyeg

O YnoAoylopyoc oTaTioTikou evoilapeoou (median).
B XpnoIYeG NANPOYPOPIEC YIa KaTavoun.
B Avnkel n EAAGda oto pTwXO0TEPO 25% TWV XWwpwV EE;
B AvNKEl Kanolo¢ ¢poITNTNC 0To KaAuTepo 10% TOU £TOUC TOU;
0 Ioopepnc diaipeon (partition) nivaka o€ opadec «Ta&lvounuevec»
ueETA&U Touc.

O Evoiapepov aAyopiBuiko npopAnual
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MeyioTo / EAaxioTO

0 MeyioTo (eAaxIOTO) EUKOAA O€ Xpovo O(n),
HE N — 1 ouyKpioeIC HETAEU OTOIXEIWV.

int maximum(int A[], int n) {
int max = A[0], i;
for(i=1;i<n;it++)
if (A[i] > max) max = A[il;

t
O Msyﬁ%‘lrjc';nKrgla)Q)\axlmo Le ouykpiosic | Mwgc;

3 [n/2]
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Katw ®payua yia MeyioTo

0 KaBe VTETEPUIVIOTIKOC OUYKPITIKOC aAyopiBuoc xpeialetal [
n — 1 cuykpioeic yia peyloto (eAaxIOTO).
B «[lpwTdBAnua» PeTa&U OTOIXEIWV.

>UyKpIion OToIXEiwV : aywvac onou kepdilel peyaAUTEpO.

Kabe «anTTnTO» OTOIXEIO €ival UNOWNPIO PEYIOTO.

[a povadiko PEYIOTO, NPENElI Ta UNOAoINa va «NTTNOouv>,

Kabe aywvac divel eva «NTTNUEVO>» OTOIXEIO

[0 n - 1 aywvec / ouykpioeic yia povadiko PEYIOTO.
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EniAoyn

OO0 0

>e xpovo O(nlog n) pe Ta&ivounon.

MeyioTo (k = 1), eAaxioTto (k = n) : xpovoc O(n).

AAAEC TIEC K @ xpovoc O(nlogn) n O(n);

EniAoyn o€ ypaupiko Xpovo e diaipel-kal-Baociheue Baoiopyevn o€
dlaxwplopo TnC quicksort !
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MBavoTikn Quickselect

O ‘'Eortw uno-nivakac A[/...r] kai avalntoupe k-o0TO OTOIXEIO.
O Tuyaio oroixeio diaxwpiopou (pivot).

O Avadiataén kal dlaipecn €10000U 0 OUO UNO-AKOAOUBIEC:
B >Toixeia aplotepnc [/...g] uno-akoA. OO oToixeio diaxwpiopou.
B >Toixeia 0g€lac [g+1...r] uno-akoA. OO oTolixeio diaxwpliopou.

O Av kO g-/+1, avadpouikn Auon (A[l...qg], k)
Av k > g-I/+1, avadpopikn Avon (A[g+1...r], k—-(g-1+1))

6 2 9 S 11[8 7 [4 BREARCARVAPAL k

|
N
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OpboTtnTta Quickselect

O TeppaTiopoc : peyeboc uno-akoAouBiov O n - 1.

O Enaywyika unoBetw ot 1 O k [ right - left + 1.
B [1AnBoc oToIxeiwv oTa apioTepa: m = q - left + 1.
B Av k [ m, d€€ia oToixeia «anokAgiovral»,

B Av m < Kk, aploTepa OTOIXEIa «anoKAgiovTar» Kal
k peiwveral avriotoixa (k" = k = m).

left q ,qt1 right
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

m=q-left+1
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MBavoTikn Quickselect

int RQuickSelect(int A[], int left, int right, int k)

{
if (left == right) return(A[left]); // 1 otoixeio

pivot = random(left, right); // Tuxaio pivot
swap(A[left], A[pivot]);

q = partition(A, left, right); // diaipeon
nel = q—left + 1; // #oToIXEiWV OTO APIOTEPO PEPOGS

if (k <= nel) return(RQuickSelect(A, left, q, k));
else return(RQuickSelect(A, g+1, right, k - nel));
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Xpovoc EkteAeonc (x.m.)

0 Xpovoc ekTeA. avadpouikwyv aly. JE diaTunwaon Kal Auon
avadpopikne eEicwanc AsiToupyiac.

O T(n) : xpovoc (x.n.) yla eniAoyrn ano n oTolIXEia.

O Xpovoc ekteAeanc partition(n aroixeia) : O(n)

[0 XelpOTepn NEPINTWON : €va OTOIXEIO «AMOKAEIETAI»
o€ kabe diaipeon!

T(n)=06n)+Tn—-1), T1)=0601)
Tn)=0n)+O0n—-1)+6(Mn—-2)+---+6(1) = (n?

OO MBavoTikoc dAy.: XEIPOTEPN NEPINTWON EXElI £EAIPETIKA WIKPN
niBavoTnta va oupPei (yia kabe €icodo) !
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Xpovoc EkteAeonc (u.n.)

O KaAn nepintwon : diaipeon (n/ 4, 3n/4) n KaAuTepn.
B TouAaxioToVv n/ 4 oToIXEia «anokKAgiovTar».

O MMBavoTrnTa «kaAnc nepintwonc» 1 1/2 !
B KaTd «dEoo 0po>», pia «kakn dlaipeon» nplv ano «kaAn diaipeon»
nou PEIWVEl oToIXEia ano n o O 3n /4.

O Alon av06p0pﬁ€(n) = 0(n) + 5(3n/4)

B Teopetpikn oeipd §(n) = O(n)

S(n) <cen+3en+ (3)’en+ (3)°en+---+c=0O(n)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Xpovog EkTeAeong (J.n.)

[l

Tuyxalo OTOIXEIO 0aV OTOIXEIO XwpIohou (pivot).
Ma kabe ¢ [n — 1]
niBavornTa diaipeong (i, n = i) = 1

]

1 n—1

Y S(max{i,n —i})

=1

S(n) =06(n) +

n—1
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NTETEPUIVIOTIKN EniAoyn

O «KaAn dlaipeon» VTETEPUIVIOTIKA:
B Xpnon pivot kovTa oTo €vOIANECO: NpOBANua eniAoync!
B DauAoc KUKAOC : ypnyopn eniAoyn — kaAn diaipeon — ypnyopn
eniAoyn.

O T[lpooeyylioTiKn €niAoyn : OXI «eVOIAUECO» aAAd

«KOVTA OTO €VOIAUECO» Via pivot.

B EmAoyn karaAAnAou dciyuaToc (n.x. n/ 5 oToixeia).

B Evdiaueco dsiypaToc €ival «kovTa oTo evOIAUETO>» YIA OUVOAO
OTOIXEIWV.

B Avadpopika evOIQUETO OTOIXEIO TOU OEiyuaToc.

Evoiaueco deiypaToc yia pivot eyyudaTtal «kaAn diaipeon>.
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NTETEPUIVIOTIKN EniAoyn

O Aciypa: Xwpiloupe oTolxeia o 5ad«c.
Bpiokoupe evdiapeco kabe 5adac: n /5 oToixeia.
B Xpovoc : O(n).
0 Avadpopikd, evOIQUeECO OTOIXEIO OeiypaToC.
B Xpovoc: T(n/5)
O Alaipeon pe evdiapeoo dsiypatoc aav pivot.
B Xpovoc : O(n).
B MeyaAuTepOC unonivakag exel

O Avadpopikn emhoyn: xpovog T(7n K169, /10 orouyeio.

35 6 2 1 4 101115 9 13 8 12 14 7
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NTETEPUIVIOTIKN EniAoyn

0 Xpovoc XEIpOTEPNC NEPINTWONC:

T(n) <On)+T(n/5)+T(Mm/10), T(1)=06Q1)
0 Auon avadpounc : T(n) — O(n)
O NTETEPUIVIOTIKN EMNIAOYN OE YPAUMIKO XpOvo!
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Evdiapeoo AsiyuaTtoc

O Alaipeon pe evdiapeco deiypuaTtoc oav pivot.

B MeyaAuTepoc unonivakac O 7n/ 10 oToixeia.
MikpoTepoc unonivakac [ 3n / 10 oToixeia.

O Ta&vopoupe 5adec kal Baloupue oe auéouoa osipa
TWV EVOIAUEOWY OTOIXEIWV TOUC (OeiyuaToc).

O Evdiapeooc dsiypatoc otn (n/ 10)-oo0Tth oTtnAn.

0 Evdiaueooc deiypaTog OTOIXEIq.

Evdiapeooc deiypatoc = 3 X n/mexsia.
<3 X n/lO
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