Optouol
N ] | ]

Op. Ovouvoptroelg : f: N — R, ue nedlo opiopod toug
puotxolc, Aéyovtan oprluntiéc (Sloxpltéc).

Kdrde apriuntuer ouvdptnon opiler pia oxoroudia xon
AVTLO TROPAG.

ILy. a:{0,1,...} — {ao,a1,...}, dn\ ax = a(k).

ApriunTtinéc cuVoETACELS  [Liu, xeq. 9]

L _ L _

[opadelyuato aprdunTinmy cuVIETHCEWY [Topadelypato apriunTinmy CUVIRTHCEWY
I.y. Kotddeon 100 Evpd, etholoc emitoxio 7%. ILy. O ypdvoc extéleong evog mpoypdupotog e eicodo
Téhoc 1ou étouc = 107 = 100(1 + 0,07) weyédouc n exppdletar and wa napdotaon 1'(n). LuvAdes yia
Téhoc 200 étove = 107 + ﬁlO? — 114,49 = 100(1+0, 07)2 Loopsyéq?smg SLoéS?ug, o) Xpévog extéleong mowdiher Aoyw g
) ) 5 wiopopgiac Tne xde elobédou.
Téhog 3ou étoug = 122,50 =100(1 +0,07)
dnhodn (100,107, 114.49,122.50, ... ). Mog evdiagpépet pia oprduntnd cuvdptnon mou Yo efvon dve
pdrypo oy T e T'(n) ya xdide elcodo yeyédoug n
O yevixée tomoc ebvan a(k) = 100 - (1,07)*, oo téhoc k évouc, (roAuThoxGTNTAL YELPOTERTC TEPITTOONG), XA YIOL 1 OPXETE>
k=0,1,2,.... HEYQ’O\O(_

Mag evBuagéper howndy n acupntomtin perétn g T'(n).

L _ L _
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Acuumto TN HEAETN
fH QOUUTTWTIXY MEAETY) aptdunTixddy cuvapThoewy Togvopel Tig
oLvopTHoELS UE Bdon TNy TEEn «ueyédougy Toug.

Eivon évag BoAixdg tpomog va ouyxelvoule Tn cuuTERLPopd duo
ouvapThoewy f(n) xou g(n) yio yeydha n.

(IT.y. ypdvoc extéheonc mpOYPSUUATOS Yiol eYdho péyedoc
€10630V, HoXPOTPGVEGUT GUUTERLPOPE ETEVOUONS).

IL.y:
34logn — oo ahhd mo apyd amd 2n? x axbun mo apyd and 2.

L _

Avaxpitd Madnuotixd — w.

[opatnenoetc

1. Aev pog evdlogépet 1600 10 O(g(n)) ooy obvoro, boo cov
Evvola dve gedrypotoc ya g f(n) € O(g(n)).

2. Katd ouvénewa éyer emxpothoet avti yio f(n) € O(g(n)), va
yedpoupe f(n) = O(g(n)).

3. T o dedopévn b(n), undpyet anelpla aprduntidv
ouvapthoewy g(n) T.w. b(n) = O(g(n)). (ywri;)

L _
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Optopde TéEnc
Op. TdZn e apriuntic ouvdptnong g(n) sivar to chvolo
O(g(n)) :=={f(n) : Jotad. ¢ > 0,n0,Vn > np,0 < f(n) < cg(n)}.
INo omowdhnote f € O(g), Mpe nwg <1 [ elvor O(g)».
Anhodr: Ao Tov oplopd Tng, 1 TAEN SNAGVEL
® ubdvVo Gve Qpdrypa,
® umopel va xplfel pa otodepd,

® xpUfel oupnepLpopd Temepaouévou TAdous dpwy (btav
n < np).

L _
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[Tapodetyuoro
fl‘[.)(.

® 1/n=0(n),1/n=0()
® n=0(n),nlogn = 0(n?),n>+ 10 = O(n?)
® 1?2 —32n+199nlogn = O(n?) C O(n3) C O(2")

L _
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[Tapodetyuoro [apatnerioeic
f 1. f(n) =0(g(n)) = Af(n) = O(g(n)),V otadepd A.

. , , 2. f(n) = O(g(n)) xou g(n) = O(h( f(n) = O(h(n)).
dewpelote Tic otad CLVAETACEL n)=A xou g(n) = 1.
Ano%gfa'[z ch)g f(n)SPiCO(g(np))T] S0 o) 3. Mnogel va woylel a(n) & O(b(n)) xa b(n) & O(a(n)) :

o xdde otodepd A, oyder toc A = O(1) :

v\_/

n)) =

a(n) _ { 1 n dptiog, b(n) _ { 0 n dptiog

0 n mepittog, 1 n mepirtoe

_ L
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[Tapotnehioeic [ot6TnTa
- - -

4. M { vo é 0] , =0(b ANS
nopel va éyw c¢(n) = O(a(n)) c(n) (b(n)) ard N, Ty oy % 0= a=0®).

a(n) € O(b(n)) xou b(n) ¢ O(a(n))

Améd.
(n) 1 nmod3=0V1, (n) 1 nmod3=0V2, a(n) a(n)
aln) = n) = .
0 nmod3 = 2, 0 nmod3 =1, Im —==0= |VedNy:n>Ng=> —= <¢
n—o0 (n) b(n)
1 nmod3 =0, DiEdpioe éva € xau Véoe C :=¢. Tote
=90 nmod3 = 1v2. INo(e) 1> Ny el < €' = a(n) < Cb(n). Apxa = OF). O

Aev woylel o avtioTpogo:

2n = O(7n) evod g—” — %

| \Jl—l—n—

Auaxpitdé Madnuarixd — . 1 Avaxpité Madnuarixd — . 1

n’in Ly _
T

= lim




[Tohuwvupixéc vs. Exdetixec cuvapthoelc
Ay, n® = O(a™), ywa >1,b> 0.

Andd.  Apxel va 8ei€oupe g lim, g—b =0 étav b € N.

b hnb—1 bl
lim = lim —— = ... = lim —o.
n—ocog” n a"lna n ann’a
‘Onou epapudooue xovéva LHopital xou
(@) = (™) =" ng = a"Ina.
Oty b € R, n’ = O(n/*) = O(a™). O

LH-X- nb = O(a") = n® = 0(2") = 10508 = O(2").

Aiaxpitd Madnuoatixd — . 1

Eootnua

Tt woyler av alkd€ouye ) Bdorn tou hoyapliuou;

T a,b > 0 woyde g (logyn)® = O(n)?

7 7
Duotnd, vou (yroti;).

L _
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Aoydprduol
fAr’)pp. e a,b > 0 woyder moc (Inn)? = O(n?).
Amod.  Apxel va 8el€w mwg INp, T.w. Vn > Ny
(Inn)? < n’ < (Inn)® < 17,
Av mépw hoyaptiuoug
alnlnn <blnn < Inlnn < (b/a)Inn.
H teheutada oyéon toylet yia n apxeTd UEYSAO LA Xo

. Inlnn B
nho (b/a)Inn

L o
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[Taporyovtino
AMpp. Twa >0, a" =O0(n!)

An6d. Eotww a € Z, eldddhwe yenowonoinoe [a]. Tan > a,

Erniong yun —a > a < n > 2a,
a" *=ga---a<nn—-1)---(n—a)<nl
—

n—a
Oétouue C = a® No =2a:Vn > Ng = 2a:

L a"=Cad""* < Cn!

O

Avaxpitd Mabnuatixd — . 1



Optopde O() [opodetypato
| ] | ]

Op. Eow g: N —R. ILy. Ioyoet in? — 3n = ©(n?) agot Jci, c2,ng :
O(g(n)) := .
2 2 2
{f(n): JoTad. c1,co > 0,n0,Yn > ng,0 < c19(n) < f(n) <cag(n) can” < - 3n <can”, Vn=>mng
Alonpddvtag e n? gyoupe ¢1 < % — % < co.
Hagathenon: Av BinéEoupe ¢ = 5,00 = %,no = 7 161€ N oyéon woyLeL.

® O ouuPohoude © Biver oLy Td TEVE XKoL XETE PEAYUATA.
® Avti vy f € O(g), ypdpouue f = O(g).
® [=0(9)= f=0()

App. T xdde f(n), a,b > 1, woybe log, f(n) = O(log, f(n)).

Anb. log, f(n) = 2805 _ 100, £(n)).

logy a

| N Lﬂép. Ig f(n) = O(In f(n)).

Aiaxpitd Madnuoatixd — . 1 Avaxpitd Madnuatixd — . 1

Optopoc €2() Yyéon 0,4, 0
| ] | ]

Op. Eow g: N —R. Ocedp. T xde dlo ouvapthoe f,g: N =R, f(n) = O(g(n))
avv f(n) = 0(g(n)) xou f(n) =Q(g(n)).
Qg(n)) ={f(n) : 3 otdepéc ¢ > 0,n0,0 < cg(n) < f(n),¥n > ng] fln) (9(n)) fn) (9(n))
Andd.
ILy. Toyoe 2n% = Q(105n2 4 45n) odhd n%/3 & Q(n*/®). O(g) = {f(n): Fotd. ca,n0:0< [(n) <cag(n),¥n > ng}
Hapathpnon: Qg) = {f(n) : 3 otadepéc c1,n0 : 0 < ¢y g(n)< [(n),Yn >ng}
® O oupPohioude € divel Eva xdTe PEAYUo GTN CUVIETNOT), OF
ouvdLaoPd PE xdmola oTodepd. O(9) ={f(n) : Jotwad. c¢1,c2, Ny :
® f=0(g) < g9=0(f) 0<ecig(n)< f(n) <c2g(n),Yn > No}

® f=06(9) = f=9).

L _ L -
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Yyéan O, €2, 0 (cuvéyela) MeTtofotinn wiotnTo
| ] | ]

BOetp. T xdde dlo ouvapthoes f,g: N — R, f(n) = O(g(n))
aw f(n) = O(g(n)) xa g(n) = O(f(n)).

Anéd. "Aoxnon. o =Qg)Ng=Qh)= f=Q(h)
L _ L _
‘AN\eC 1IBLOTNTEC Optouoc of)
fAvocx)\occ'rmv'] Wt TOL fOp. Botw g: N — R.
® f(n)=6(f(n))
» f(n) = O(f(n)) o(g) ={f(n) :Votad. ¢ > 0,3 o71. np,0 < f(n) <cg(n),¥n >ng}

® f(n)=Q(f(n))

Supetonh BiéTnTa ILy. loybet 2n = o(n?) adrd n?/4 & o(n?).

® f(n) =0©(g(n)) < g(n) = 6(f(n)) Hopothenon:

® O oupPoliopol O xou o expedlovy dve pedyuata, ohhd

Iionra avaoteoprc HOVOV 0 0 EXPEATEL UG TNEO AVe) PEAYHOL.

® f(n) =0(g(n)) & g(n) = Q(f(n)) .

f(n) = olg(n) & lm 1) — g

B B 5 g(n)

Auaxpitd Madnuatixd — w. 2 Avaxpitd Madnuatixd — w. 2



Optopéc w()
— -
Op. Eotw g: N — R.

w(g) ={f(n):Yotwbd. ¢ > 0,3 ot. np,0 < cg(n) < f(n),¥Yn>mng }

ILy. loybet 2n? = w(17n + /1) 0WN& n? & w(n?/4).

Hapathpnon:
#® O oupPoliopotl 2 xar w exPedlouy xdtw Pedyuata, dAAd
HOVOV 0 w EXPEALEL LT TNEO XATL PEAYHOL.
o

fn) = wlgm) & g(n) = o(f(n))
L ]
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