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YSHMEIQYEIY #1

OEOAOTAOX TAPE®ANAKHX

1. O zrMBOAIEMOE O(+)
Ac Solyue apyxd Tov oploud.

Optowde 1.1. 'Ectww ouvapthoe f,g : N — R. Téte opiloupe t0 ohvoro O(g)
e

fe0(g) <= dc>03ngeNVYn>ng,|f(n)<clg(n)|.

Eueic Yo €youue uévo mepintwoelg 6mouv ov f xon g ebvon un apynTnég yio xde
puoLxo, ext0¢ lowe and xdmotoug apEyxols 6pous. OTOTE GTOV TUPATAVEL OPIGUO
dev elvon amapaitnteg ot andhutes nwée. Axdun, ouvyvd avti yioo f € O(g) da
ypdgoupe f = O(g) fxa f < g.

BAénoupe 6Tt 0 oplouds udg divel Eva oUVTOUO TEOTO YRAPHE EVOS Tave Qedy-
HoTOG, UEYEL TOAATAXCIAC TG OTHUERAS, Wag CUVAETNOTNS, Yia ‘UEYdAa n’. Ag
00OUUE UEQIXY TUPADELYUATO.

IMopadeiypota 1.2. (1) Tetpppéva woyver: n® = O(n®) yio a < b.

(2) Av f = O(g) xu g = O(h) t6te f = O(h). Ipayyatxd undpyouv
otaepEC ¢1, co > 0 xou QUOIXOL N1, Ny TETOLOL WO TE

f(n) <cg(n) yo n=m
xou

g(n) < coh(n) Yy n > ns.
Téte pe ng = max{ny, na} xaL ¢ = c1¢y €YOVUE

f(n) <ch(n) yww n>ng.

(3) ‘Ouota Brémovpe ot av f1 = O(g) xou fo = O(g) t61€ f1 + fo = O(g).

(4) Av f(n) = agn® + -+ + a1n + ag pe aq > 0, t61€ f(n) = O(n?). Mpory-
watxd, x&de dpoc a;nt, i = 0,.. ., d etvor ot0 O(n?), xou éyoupe otadepd
mAfdoc bpwy (aveEdptnto Tou 1), OTHTE 10 AMOTENEOUA TEOXVUTTEL Od TO
TEOTYOUUEVO TORADELY L.

(5) Ioyter n? = O(e") yia onowdhnote guoxd d. Autd uTopolpe va To dodue
Yo ToEddetyo amd To avdntuypa Taylor tng e yipw aro 10 0. ez = n,
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2 OEOAOTAOX TAPE®AAAKHX

6lotL oL 6pol Tou avamTuypatog etvor Yetixof, dpa e > nd/d!. Y& ouv-
dolaoud Ue TO TEONYOUUEVO Tapdderyua BAETOUUE OTL Yia xdde TOAUGDYLUO
[ woyder f(n) = O(e").

(6) Me Tov ido TpbéTo Bebyvoupe 61t n = O(e™) yio onowodhnote € > 0.
Moaypatixd, and 1o avdntuypa Taylor tng exvetinic yopw and to 0, é-
YOupE € > xd/d! v xde x > 0 xou yoo xde guotxd d. T v = n°
xau d = [1/e| + 1 éyoupe ™ > n/d! > n/d!. To rmoupdderypo autd
elvar evBlapépov yioo 0 < e < 1. T mopdderypa, yio € = 1/2 €youye,

n = 0(ev™).
(7) Ioyvetlogn = O(nf) yw onowdhnote € > 0. L1o mponyolUevo tapdderya
dellaue ot
e . nl

T
6mou d = |1/e] +1 > 1/e, dpo ed > 1 xou €youye

e n

e > p >n

v n > ng = [(d)VD ] Aoyaprdpilovrag mafpvouyue to Tntoduevo.
(8) TpooéEte 6t ev 1oyler e = O(e™?) (yom;).

HopatneRote 6Tt ebvan duvatd va cupPaiver [ = O(g) xou g = O(f) ya dVo
SapopeTixéc ouvapthoec f xou g (Beeite mopadetypoata). Todte Yo Aéye 6t ov f
xou g €youv (Bl Ta€n peyédoug.

Av v wa ouvdptnon f : N — R undpyet mohvwvoun) ouvdetnon p : N — R
o dote f = O0(p), Yo Mye 6Tt 1 f elvar TohuwvLuXd Qeayuévn.

2. TIOAYITAOKOTHTA AATOPIOMOTY

‘Ohor €youpe wa dtarodnuxs) avtiindn g évvorag tou arybderdpov. ‘Eotw
évac alyoprduoc A mou €yel €iloodo urixoug n. Anaidy| o TARY0C Twv cLUBOALY
mou yeewdlovtan Yl TNV xataypapr Tne ewoddou ebvar n. T mapdderypa yio va
Yeddouue Tov puoxd aprdud N oe dexadixd cvotnua yeewaldpaote |logo N | +1
dexadud Ynopion — dnhadh O(log N) dmepla. o va Topas THAGOUUE €val TOAUGYUUO
Baduol d e ouvteheoTeg axepaioug Ye amdhutn Tiwr 10 ToA0 N EpealouaocTe
O(dlog N) {nepio.

H mohumhoxdtnra tou alyoprdupou A eivon o aprdudg twv Brudtwy Tou yeetdle-
Tt 0 ohybprduog Yo va tepuatioer xot dIveTal w¢ CUVAETNOTN TOU UAX0oUS TNG
globd0u.

[ mapdderypa, ag douue tov alyoprduo tne tpdoveons puoxay apriuwmy. Av
1 €1oodog ebvon 0o Quotxol a xou b, o akydprduog mpocdétel dnglo mpog drgio.
To nhfoc twy Brudtwy eivar O(max{log a,logb}). O ‘oyolxds’ tohhamhacioo-
wéc axepaiwy a xou b éyer modumhoxdtnta O(logalogb). Emiceg n Sidpeon e
undAoto Tou a Ue To b yiveton o€ ypovo O(logalogb).
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Yuyvéa Yo yetpdue TNV TOAUTAOXOTNTA EVOC 0y dpriuou wg aptdud xamowy un
oTOYEWOWY Prudtwy (m.y. opdunuxdy npdewv). Do napdderyua, av €youue
800 m x m mivoxec A, B € Mat,,(Z), 161€ 10 ddpotoya Toug umopel vo UTOAOYLO-
Tel pe m? mpocVécelg axepaiwy. Edv ou axépotor mou epgaviCoviar 6Toug mivaxeg
ebvon xat” amoAuTy T To TOAD IV, T6TE 1 ToAUTAOXOTNTA TOL ahyopLriuou etvor
O(m?*log N). Beeite npooextind méoec npoc¥écelc xow T6COUE TOAANATAACLOO-
wolg axepaiey ypeldleton 0 ‘YAactxog’ ahydpituog TOAATAACLIIOUO) TUVAXWY Yio
va unohoyioet tov A - B. IlpooéZte 6t av A = (a;;) xau B = (b;j) xou |a;;| < N
xou |bi;] < Ny 1 < i,j < m t6te 10 Ywpeva a;rbg; mou Yo eupaviotody
umopel va €youv TY €wg xau NZ2. Anhadr ot tpocdéoelc Yo etvon YeTall apt-
Yoy yeyolttepou peyédous. Autd BéBata de Va emnppedoet Tehxd ta TpdyuaTa,
agol 10 x60T0¢ Ui Tedoveons 0o axepaiwy yeyédoug To oAl N 2 elvou 070
O(log N?) = O(log N).



