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1 Aovumrotizog Xvpfoliopog

2ty avdluon TS VToOAOYLOTIANS TOAMTTAOXGTNTOS €VOS OAYOQLOUOV, M QOVUTTWTIXYG EXTIUNON
ayvoel Tig otofepEs naw eEeTdlel NOvo TV TAEN UeYEOOUVS TOV YEOVOU EXTEAEONS, TNS UVAUNG,
AT, TOV OTTOUTOUVTOL (CUVIHBMS OTN XELQOTEQN TEQITTWON) Lot TNV ENXAVON EVOS OTLYIOTUTTOU
OoLYREXQLUEVOL ReYEBoVS. O acvumtwtinds ovufoliouds yonowwomoleiton (LETaAEU AMwV) Yo vo
EXPQAOTOVV TOL AOTEAECUATOL TG OLOVUTTTWTIXNG EXTIUNONGS.

I drevroluvom, opiCovpe T dLdPOoEES MOQEMPES OLOVUTTWTLXOU CUUBOMOUOU GVO YO OKO-
hovBieg, dMhagr| ovvapmoels pe mtedio opLouoy To oUvoAo Twv puotk®y aobudv IN. O oplopol
UTTOQOVV EUXOADL VO ETTEXTOH0UV G TTQOYUOTIXES CUVOQTHOELS. Z€ GAOVS TOVS 0QLOUOUS VTOOETOVIE
o oL axohovBieg elvar Oetinés (dnh. maipvouy muég oto RY).

2vuPoliouds ©. To O yonowwomoleltor Yo Tov axefr meoodiopioud ™ TdEng ueyébovg niog
OVVAQTNONG. ZUYREXQLUEV, YO ®AOE ouvdemon g(n), n »Adon cuvaptioewy O(g(n)) amoteleiton
amé GheS TS CLUVOQTHOELS Pe TV (Ol TAEN neyéBovg. Tumind, dedouévns wag ovvdomong g(n),
ovufohiCovpe pe O(g(n)) to ovvoho cuvaQTHOEMV

O(g(n)) ={f(n) : N — Ry | (e, c2 € RY) (3ng € IN) (Vn 2 ng) 1 g(n) < f(n) < c2g(n)}

Me dMa MGy, woe ovvdpmnon f(n) avijrel omyv xhdon cvvoapuijoewv O(g(n)) av vadoyouvv
Betnés otabeQEs ¢, co TéTOLES OTE TO f (1) VOu glvol HETAED ¢1 g(n) %o o g(n) Yo GAeS TIG TWES
TOv . WOV EEMEQVOUV €val RATDPAL N (SLonoONTLRA, YioL OAES TIG UeydAes TWES TOV n).

O ovufohopds ©(g(n)) dMhdver ¥Adon cuvaptioewv. Molatavta, yodgovue f(n) = ©(g(n))
(xou Sy f(n) € B(g(n))) yia va dnhdoovpe Gt n f(n) avijrer oty xhdon ovvagtijoeny ©(g(n)).
To 010 cupPaiver raL Pe GAES TIS WOQPES OLOVUTTWTIXOV GUUPBOMOUOV.

EE’ oplonov o aovpmtmtikds cupfolonds ayvoet g otofepés. EmumAéov, 0 aovumtmTiigs
ovupoMouds mEoodlopitel ™V TAEN neyEBoVs TwV CUVOQTHOEWMY XOL OLYVOEl GQOVS WXQGTEQNS
TdENg neyébovs. Kabis 1o n 1elvel 0To Amelpo, oL 6ol wxedteens TdEng ueyéboug nabiotavral
apueATEOL 08 OYEON PE TOV ®VEIOYYO OQO.

Tl TORAdeLyIa, YL #A0e ToMvdVIIO devTépov Baduoy f(n) = an? + bn + ¢, a > 0, LoyveL
on f(n) = O(n?). Modypatt, ®0ODS T0 N TElVEL OTO GMELQO, O ®VEL0EXOS Gp0g n? n0BoEITeL ™
ovuTEQLPOEd g ovvdomong f(n). Tevixdtepa, ®dbe molvdvupo Pabuot d avijrer oty xhdon
O(n?). Opoing, eivar 106n2 + 104n3 + 10~2n3logn = O(n3logn), agov 1 n3logn elivou o
#00{0QY0G GOS. Axdun, ®dbe otaber] cuVAQETON avijxel oty xAdon ©(1), agov to onuavtnd
elval 6tL n ovvdptnon €xel v O Ty yror »dBe n %ol Gyl moto axQP®S elvor avty n .



SvuPorioudcs O. Aedougvne wag ovvdomong g(n), ovuforiCovpe ne O(g(n)) To ovvoho TV ov-
VAQTHOEWV

O(g(n)) = {f(n) : N= Ry [ (3c € RY) (Bng € IN) (Vn > ng) f(n) < cg(n)}

Me dlo AGyia, por ouvdptnon f(n) avijxer oy xAdon ovvagtijoemv O(g(n)) av vrdoyel ota-
Be0d ¢ tétola dote 1o f(n) va unv Eemepvd 10 ¢ g(n) Yo Oheg TS HEYAAES TWES TOV 7.

O ovpporouds O divel €va Eva ACUITOTIXG AV POAYILOL OTNY TAEN HeYEOBOUS NLOC CUVAQTNONS.
‘Onwg %ot yioe to ovpfohoud O, yodgouvpe f(n) = O(g(n)) av xa 1o O(g(n)) opiCel ®hdon
OUVOQTHOEWV.

Suyrpivovtag Toug 0pLopovs Twv cupuporondv O xor O, xoTaAfyovue 0To CUUTTEQOoUO GTL
#240e ovvdpmon f(n) mov avijxel oto O(g(n)), avijzer xaw oto O(g(n)). Anhadi, O(g(n)) C
O(g(n)).

SvuPoriouds Q. Aedougvng mog ovvdomong g(n), ovuforiCovpe pe 2(g(n)) To ovvolo TV ov-
VAQTHOEWV

Qg(n)) ={f(n) : N = Ry | Bc € RY) (3ng € N) (Vn > no) cg(n) < f(n)}

Me aMo AGyia, por ouvdotnon f(n) avijrer oy xAdon ovvagtijoemv O(g(n)) av vrdoyel ota-
Be0d ¢ tétola dote 1o f(n) va unv voleimeTon Tov ¢ g(n) yio. GAES TG UEYANES TLUES TOV 7.

O ovupohonds € divel Eva €vo aoVUTWTIRG RATW PEAYUO 0TV TAEN UeYEBOVS UOS CUVAQTY-
ong. Zuyxeivovtag Tovg 0QLOUOUS TV cuufolMondy O, O, xal 2, RaTaAYOUUE 0TO CUUTEQUOUC
6t ov ovvaptioels f(n) xow g(n) eivan f(n) (g(n)) av xow pévo av f(n) = O(g(n)) no
f(n) = Q(g(n)). Ta mapdderypa, dtav f(n) = O(n?), wyder eniong 6u f(n) = O(n?) xo
f(n) = Q(n?). Avriotrpoga, étav g(n) = O(n?) xar g(n) = Q(n?), wyieL u g(n) = O(n?).

Svuporouds o. To aovpumrwtind dvew eedyua Tov ovupolopot O dev eivor mdvra axoif3€s (tight),
M. dev elvou mivta 10 #ohiTepo duvord. T maipdderypa, o podyua 2n? = O(n?) eivou axolpéc,
evd To odypo 2n2 = O(n3) dev eivar. O cvpfoMonds o SMAdvel €va dva podyuo T omoio dev
elval oxoLpéc.

Aedopévng wag ovvdomong g(n), ovupolriCovue pe o(g(n)) to ovvoho TV CLUVOQTHOEWY

o(g(n)) = {f(n) : N =Ry | (Ve € RY) (3no € IN) (Vn 2 no) f(n) < cg(n)}}

O 0010UGE TV 0 amoutel Yoo xdbe Betini otabed ¢, to f(n) vo elvan wxEdTeQo Tov ¢ g(n) Yo
Oheg TS neYdAeS TUES TOV . Mol looduvaun podnuomxy drotizmon eivor 6t f(n) = o(g(n)) av
lim;, o0 % = 0. Emopévag, 2n? = o(n3), add 2n? # o(n?).

Svuporiouds w. Tlopdpolo ke To 0, 0 CVUBOMOUGS W YONOLUOTOLELTOL YLOL EVOL RATW POAYICL TOU
dev eival axQupés. Aedopnévng wag ovvdomong g(n), ovupolriCovpe ne w(g(n)) 10 ovvoro TwV
OUVOQTHOEWV

w(g(n) = {f(n) : N+ Ry | (Ve € RY) (I € IN) (Vn > no) cg(n) < f(n)}

O 0pLoudg Tov w amoutel yio xdfe Oty otabepd ¢, To f(n) vo elivouw peyolitego Tov cg(n) yo
OheC TS peydhes TUES Tov n. Mo looduvaun podnuomixy dworirmon eival 6w f(n) = w(g(n)) av

) — o, Emopévac, 2n? = w(n), adhd 2n? # w(n?).
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Aoxnon 1. "Eoto f(n) waw g(n) Betiréc ouvvamoels pue medio oLopol Tovs gpuotxois aotuovs.
T xdBe wo s g maaxdtw TEOTACELS £(TE VaL amodeiSete 6T elvou aAnbrig elte va eEnynioete
yiati giva Yevdng:

1. 10f(n) +10' = O(f(n)).

f(n) + g(n) = ©(min{f(n),g(n
f(n) + g(n) = Q(min{f(n), g(n
f(n)+g(n) = O(max{f(n),g(n)}).

Av f(n) = O(g(n)) zow f(n),g(n) > 1 yia #d8e n € IN, 161 log f(n) = O(log g(n)).
Av f(n) = O(g(n)), wte 2/ = ©(29()),

f(n) =Q(f(n/2)).

Avon. Ov 1, 3, 4, wow 7 elvor alnBelc xal amodetnviovral pe Tovg oplopnovs. O 2 xal 6 gival
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Pevdeig ®al pmogouv va PoeBouv avumapadeiypata. H 5 elvor Ppevdiic otn yeviny megimtwon,
oMd alnBeveL av BewEooVIE POVO OHEOVOES CUVOQTHOELS. a

Aoxnon 2. Na torofemOoUv oL TaQURATW CUVOQTHOELS 08 avEovoa oelpd TdEng ueyébovg:

2" log*n  (logn)'®loglogn nloglogn n’!loglogn
gn n0-6 on 4 n2'% nl/logn log(n!)
nlo8™ loglogn glog® n gz T (log n)loen
Avon. Eivau
n/18" = Q(1), loglogn, log*n, (logn)'® loglogn, n’!loglogn,

n%8, nloglogn, log(n!) = O(nlogn), ez tn= ©(nlogn),

(log n)logn — @(nloglogn)’ nlogn’ 210g3n — @(nlogzn), 2n’ 2n 4 n2100 — @(211), 2571

Aoxnon 3. Ztov wivaxa Tov 0roAoVBEl, ONUELDOTE OE TOLES TEQLITWOELS 1 oLVAETON f(n) avi-
zeL ong ¥hdoeg O(g(n)), O(g(n)),o0(g(n)), 2(g(n)), now w(g(n)) »ow oe ToLES GYL.

f(n) g(n) ©(g(n))|O(g(n))[0(g(n))|2(g(n))|w(g(n))
2n+5 o 25 + nlOO
n4 _ n3 1610gn
54n 102n
nl/log logn n0-001
n! n"
nlogz0 n on
Avon.
f(n) g(n) O(g(n))|O(g(n))|o(g(n))[R2(g(n))|w(g(n))
2n+5 2" 425 4 nl00 1wy vau oL VoL SyL
n* —n3 16087 vou vou oy vl Sy
Hin 10%" oL oL oL VoL VoL
nl/loglogn n0-001 oYL vou vou oL oL
n! n" oYL vou vou OxL OxL
nlos™ n 2n oL VoL VoL oxL oxL




