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Alaipel-kai-BaoiAeue

O Tevikn peBodoc oxediaouou aAyopiBuwV:
B Alaipeon o< (= 2) unonpoBAnuata (onuavTika)
HIKPOTEPOU pEyeBoOUC.
B AveEaptnTtn €niAuon uno-npoBAnuatwyv (avadpouika)

(yla gikpa unonpoBAnuata epappolovTtal oToIXeiwdeIC aAyopiBuol).

B Z0vOeon Auonc apxikou npoBARNAToC ano AUCEIC
unonpoBANUAaTwWYV.
O Ioyxupn peBodoc, HE NOAAEC ONUAVTIKEC EQAPUOYEC !
B Ta&vounon - EniAoyn: MergeSort, QuickSort, QuickSelect.
B [loAAanAaciaopoc apibpwy, nivakwy, FFT.
B «EkAentuvon»: Auadikn avalntnon, vywon os duvapun.
O (EukoAn) avaAuon PHE avadpoMIKEC OYXECEIC.
B Mn YPAPHIKEG, OUYKEKPIPEVNG HOPPNG.
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MergeSort

O MpoBAnua Ta&ivopnonc:
B FEicodog : akohouBia n apiBpwv (a,, a,, ..., a,).
B °'E§odog : perabeon (a’y, a’,, ..., @’,) ME apiBuoUG
oe au§ouoa ocipa (Vi a’;<a’;,,).
[0 MergeSort (Ta&lvounon PE CUYXWVEUON):
B Ailaipeon akoAoubiac eicodou (n oToixeia) o€ duUo
uno-akoAoubBiec idlou pnkouc (n/ 2 oToixeia).
B Ta&ivounon uno-akoAouBiwv avadpopika.

B Suyyxwveuon (merge) duo Ta&ivounueEVwY Uno-akoAouBiwyv
o€ dia 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+1l, right); 3
merge (A, left, mid, right); }




Xpovoc EkTeAeonC

0 Xpovoc ekteAeonc merge (yia n otoixeia) : ©(n) (Yypapuikoc)
B O(1) AerToupyiec yia kaBe oTolxEio.
[0 XpOvoc eKTEAEONC AAYOPIBUWY «dlaipel-Kal-PaciAeue» e
dlaTunwaon kKal Auon avadpopikne eEicwonc AsiToupyiac.
O T(n) : xpovocg (x.n.) yia Ta&ivounon n oTOIXEIWV.
B T(n/ 2): Ta&vounon apiotepou THNHaToc (n/ 2 oToixeia).
B T(n/2):Ta&vounon dc&lou TuAuaTtoc (n/ 2 oToixeia).
B  O(n) : cuyxwveuon TAEIVOUNNEVWV TUNHATWV.

I'(n)=2T(n/2) + ©(n), T(1) = 6(1)
O Xpovocg ekteAeonc MergeSort: T(n) = 22??
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AgvTpo Avadpounc

T(n)=2T(n/2) + ©(n),
(1) = 6(1)

AgvTpo avadpolng :

Ywoc : ©(log n)

|
#kopuwyv : O(n) o=t

Xpovoc / eninedo : O(n)

2UVOAIKOG Xpovog : O(nlogn).
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Master Theorem

0 AvaAuon Xpovou ekTeAeonC aAyopiBuwyv «diaipei-kal-paaileue»
ME avadpOoUIKEC OXETEIC TNC HOPPNC
T'(n) =aT(n/b) + f(n), T(1) = ©(1)
onou a, b otabepec kai f(n) BeTIkN ocuvapTnon.
O EniAuon pe Oswpnua Kupiapyou 'Opou (Master Theorem)
1. Av f(n) = O(n'°8:%=¢), ¢ > 0, 161 T'(n) = O(n'e: %)
2. Av f(n) = ©(n'°&?), 16te T'(n) = O(n'°%%logn)
3. Av f(n) = Q(n'°& ) ¢ > 0, non af(n/b) < f(n),
w6te T'(n) = O(f(n))

B AoUpnNTTIKA peyaAUTepoc ano f(n) kal n'°8 ¢ kaBopilel AUon.
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[NapadeiypaTta

O T(n)=9T(n/3) + n. T(n) = ©(n?) (mep. 1)

O T(n) =T(2n/3) + 1. T(n) = O(logn) (mep. 2)
O T(n) =3T(n/4) +nlogn. T(n)=06(nlogn) (mep. 3)
O T(n)=2T(n/2) + n. T(n) = B(nlogn) (neg. 2)
O T(n) =2T(nh/2) + nlogn.

B Acv epyninTel! Me dévtpo avadpopnc Bpiokoupe 0TI T(n) = ©(nlog2n).
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Master Theorem: Eidikec Mop@pec

O 'Otav f(n) = ©(n), d0nA. T'(n) =aT(n/b) + O(n), T(1) = 6(1)
1. Ava > b, t6te T'(n) = ©(n'°e )
2. Ava =b,161e T'(n) = O(nlogn)
3. Ava < b, 16te T'(n) = O(n)
B Av T(n) = T(mn) +T(n) + 6(n), T(1) = 6(1)

HEY; + Y, < 1 -¢, 10T T'(N) = O(n)

O 'Otav f(n) = ©(n9), dnA. T'(n) = aT(n/b) + O(n%), T(1) = ©(1)
1. Av d < log, a, t6te T'(n) = O(n'°e )
2. Av d =log,a, t6te T'(n) = O(n dlogn)
3. Av d > log, a, 16t T'(n) = ©(n?)
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[ToAAanAaciacuoc ApiBuwyv

OO0 YnoAoyiopoc aBpoiopaTtoc X + Yy, X Kal y apiuoi n-bits.
B KAaooikoc aAyopiBuoc npocBbeonc, xpovoc O(n).

0 YnoAoylOPOC VIVOUEVOU X x Y, X Kal y apiBuoi pe n-bits.
B KAaooIKOC aAyopIiBuoc noA/uou, Xpovog O(n2).
B KaAuTepoc aAyopiBuoc;

0 Aiaipei-kai-BaoiAeue:
B Agipeon: z = 22z, + 1z, y = 2%y, + v

Zh £m P4

T X y = 2" Tpyp +2"/2 r(xhyl + $lyh5+@ = 2%z, + 224, + 2

B 4 noAAanAaciacpoi (n/ 2)-bits, 2 oAicBnoeic, 3 npoobeoElC.

B Xpovog: Ti(n) =4T1(n/2) +6(n) = Ti(n) = ©(n?)
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[ToAAanAaciacuoc ApiBuwyv

Zh “m z

T X y=2"TLy, +2/2 thyl + mlfUhS"‘@ = 2"z, + 222, + 2

O 'Opwg z,, unoAoyileTal pe 1 povo noA/po (n/2+1)-bits.
Zm = (Th + 21)(Yn + Y1) — TaYn — TY1

B 3 noAAanAaciacpoi (n/ 2)-bits, 2 oAioBnoeic, 6 npocBeoeiC.
B Xpovoc: T(n)=3T(n/2)+O(n) = T(n) = O(n'°s3)
O Mapadeiypa: 2576 x 7935 = 20440560
$h=25,$l=76, yh=79,yl=35
zp, =20 X 79 =1975, 2z = 76 X 35 = 2660
Zm = (25 4 76)(79 + 35) — 1975 — 2660 =

=101 x 114 — 1975 — 2660 = 11514 — 1975 — 2660 = 6879
z xy=1975-10* + 6879 - 102 + 2660 = 20404560
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YNOAOYIONOC AUVAUNC oiffie-Heiman)

O

O

>uppwvia AAiknc kal BagiAn og kpunToypa®iko KAEIOI.
Eua napakoAoubBei yia va «KAEWEI» To KAEIDI.

A, B cup@wvouv dnuocia o€ NpwTo p Kal akepaio g < p.

E yvwpilel p, g.

B  EpnAekopevol apiBuoi gival noAuwngiol (n.x. 512 ynoia).
A diaAeyel Tuxaia g < p Kal unoAoyilel g, = ¢* mod p

B diaAéyel Tuxaia b < p Kal unoAoyilel g, = ¢® mod p

A, B avtaAAacoouv q,, g, Kail Ta pabaivel E.

A, B unoAoyilouv K (pJovol Touc).

E dev &€pel K.

K = q¢modp = (¢’ mod p)®* mod p = ¢® mod p

Ma K, E xpeialeral a, b (d0ev peTadobnkav).
EniAuon diakpiTou AoyapiBpou (MoAu dUCKOAO).
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YnoAoyiopoc Auvapnc

0 E@appoyn unoBetel anodoTiKO aAyopiBUo unoAoyiohou
exp(z,n,p) = x"modp, X, N, p NOAUWNPIOI AKEPQAIOL.
B YnoAoyiopoc duvauewyv Pe Tn osipa (1, 2, 3, ...):
av pnkoc 512 bits, xpeialeral nepinou 2512 noA/pouc!!!
O Aiagipei-kail-BaogiAeue (¢otw n aptioc):
B YnoAoyiCoupe avadpopikd exp(z,n/2,p) = ™2 mod p
B .. kal exp(z,n,p) =exp(z,n/2,p) X exp(z,n/2,p)

O #noAAanAaciaopumv: ExponRec(z, n, p)
T(n)=Tn/2)+61) if n = 1 then return(z mod p);
= T'(n) = O(logn) t < ExponRec(z, |n/2], p);
t + t?mod p;

B p pe pnkoc 512 bits:

nepinou 210 noA/uouc. if n 1s odd then return(¢ x z mod p);

else return(?);
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(AvTi)napadelyua

O YnoAoylopyoc n-ootou opou akoAouBiac Fibonacci.

fro = fne1+ fr—2,n > 2 long fibRec(long n) {

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

0 Xpovoc eKkTEAEONC:

Tn)=01)+Tnh—-1)+Tn-2), T(1) =06(1)
Abon: T(n) = 0(g"), p = £ ~ 1618
EnikaAunTopeva OTIyd.: f£ib(n) {

EkBeTIKOC XpoOvoc! int cur = 1, prev = 0;

O AAYOpIBUOC ypapuikoU for 1 =2/ 1 <=n; 1+4) |
' E cur = cur + prev;
XPOVOU, prev = cur -— prev; }

0 KaAuTepoc aAyopiBuoc; return (cur); }

O O
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AkoAouBia Fibonacci

- : 5 fn:fn—1+fn—2an22
O AkoAouBia Fibonacci: f,=0, f =1

1 1

0 Oswpoupue nivaka A = (1 0

) <at Fn = [fn, fa-1]

B [apatnpolpe 611t A X F, = [f, + fa1, ful = Fria

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 Yrnoloyilw avadpopika To A™? kai A" = A™? x A2

B Xpovog: T(n)=T(n/2)+06(1)= T(n)=06(logn)
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