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Kal MnxavikwVv YNoAoyIoTwV

EBviko MeTooBio MoAuTexveio




YnoAoyioTikn NMoAunAokoTnTa

0 YnoAoyloTikn noAunAokoTnTa aAyopiBuou A:

B [TooO0TNTa UNOAOYIOTIK®WV NOPWYV MOoU anaitei o A w¢
auéouoa ouvapTnon PJeyebouc oTIYHIOTUNOU €10000U.

B Xpovoc, Uvnun, ene€epyaocTec, eNikoIVvwvia, TuxaloTnTd.
B XeIpOoTEPNG, HEONG, KAAUTEPNG NEPINTWONC.
0 MeyeBoc oTIyHIOTUNOU €10000U N :
B #bits yia avanapaoTaon dedopevwy €10000U OTN KVAOHN.
B [IANBoc BaoikwVv OuVIOTWOWV NOU ANOTEAOUV LETPO HEYEBOUC
Kal QUOKOAIAC oTIyHIOTUNOU (M.X. KOPUPEC & AKUEC ypapou).
0 YnoAoyloTikn noAunAokoTnTta npoBAnuarog I:

B [loAunAokoTnTta (XEIpOTEPNC NEPINTWONC) KAAUTEPOU
aAyopiBuou nou Auvel npoBAnua M.
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AvaAuon AAyopiBuou

O AnoodsiEn opboTnTac

B MepIKEC POPEC YIA Eva KAAWC OPIOUEVO UMOTUVOAO
TWV OTIYHIOTUNWYV €10000U.

[0 EKTIgNON unoAoyIoTIKNG NOAUNAOKOTNTAC.
B XEeIpOTEPNG, HEONC, KAl KAAUTEPNG NepinTwonc.
O KataAAnAoTepn Auon avaAoya Pe analTnoelC Epapuoync.
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AcupnTwTiKnN EKTiNON

0 Xpovoc ekTeAeonC aAyopiOuou A:
B Aufouoa ocuvaptnon Tou T(n) nou ekppadlel o€ NOCGO XPOVO
OAOKANPWVETAl 0 A OoTav epapuoleTal o€ oTIYH. HEyEBouUC n.
O Evdiapepel n Taén peyebouc T(n) kai
Ol akpiBNnc ekTipnon T(n).

B AkpIBNC ekTignon €ival ouxva dUuokoAn kail eEapraral ano
unoAovIoTIKO nepiBaAAov, uAonoinon, ...

B Ta&n peyebBouc €ival eyyevnc 1010TNTA ToU aAyopiBpuou.
O Auadikn avalntnon £xel AoyapiBuiko Xpovo.
O [papuikn avalntnon EXEl YPAUPIKO XpOVo.
[0 ACUMNOT®TIKN EKTIPMNON ayvoei otaBepec kal eoTialel os
TaEN peyeBoOUC XpOVOU eKTEAEONC.
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ACUUNTWTIKOC ZUMBOAIOUOC

O ... ekppalel Ta anoTEAECOUATA ACUUNTWTIKNG EKTIUNONC.
O O() dnAwvel TNV akpiBn ekTipnon Ta&nc peyebouc.
f(n) € Olgn)) M f(n) = BO(g(n)) avv Fotabepéc ¢y, ca,ng > 0:
Vn >ng, ¢g(n) < f(n) <cg(n)

B 0O(g(n)) ouvoAo ocuvapTHOEWV
i01ac Ta&nc peyebouc pe g(n).

an® + bn + c = O(n?)
500n* + 100n° + 10~°n’logn = O(n’logn)
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ACUUNTWTIKOC ZupBoAiouoc O

O O() dnAwvel avw ppaypa ornv Ta&n peyebouc.
f(n) € O(g(n)) M f(n) = O(g(n)) avv Fotabepéc ¢,ng > 0:
Yn>no, f(n)<cgln)

B O(g(n)) ouvoAo cuvapTNOEWV
hME TAEN peyebouc nou
dev uneppaivel
Ta&n peyebouc g(n).

100n° + 10 °n’logn = O(n’logn) = O(n?)
101972 & O(n)

AAyOp18pol & MoAunAokoTnta (Xeipwvac 2023) g




ACUUNTWTIKOC ZUMBOAIOUOC O

O o ) dnAwvel avw ppaypa otnv Ta&n peyeboug
nou Ogv eival akpiPec.

f(n) € olg(n)) M f(n) = o(g(n)) avv ¥e > 0, Ing > 0:
Y >ng, f(n)<cg(n) % lim, o2 =0

g(n)
B 0o(g(n)) ocuvoAo cuvapTNOEWV
HE TA&n peyebouc
NOU UNOA&gineTal
Ta&NG peyeboug g(n).

5n°logn = o(n?)
10n? ¢ o(n?).
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ACUUNTWTIKOC ZUMBOAIOUOC Q

O Q) dnAwvel kKaTw ppaypa otnv Taén yeyebouc.
f(n) € Qgn))q f(n) = Qg(n)) avv Fotabegéc ¢, ng > 0:
Yn >ng, f(n)>cgln)

B Q(g(n)) cuvoAo cuvapTnoewy
hME TAEN peyebouc nou
dev UNoAE&ineTal
Ta&NG peyeboug g(n).

10~°n3logn = Q(n’logn) = Q(n?)
109 & Q(n?).
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ACUUNTWTIKOC ZUMBOAIOUOC W

O w() onAwvel kKaTw PppayHa otnv Taén peyebouc
nou Ogv eival akpiPec.

fn) € wlgn))q f(n) =w(g(n)) avy Ye > 0, Ing > 0:

Yn>mng, f(n)>cgln) N limn%m%:oo

B w(g(n)) cuvoAho cuvapTnoewy
HE TA&n peyebouc
nou uneppaivel
Ta&NG peyeboug g(n).

5n°logn = w(n?)
10n° # w(n?).
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ACUUNTWTIKOC ZUMBOAIOUOC

O f(n) = ©(g(n)) ~ acupntwTika f(n) = g(n)
f(n) = O(g(n)) ~ acuunTwTika f(n) < g(n)
f(n) = o(g(n)) ~ aocupntwTiKa f(n) < g(n)
f(n) = Q(g(n)) ~ aocupntwTika f(n) = g(n)
f(n) = w(g(n)) ~ aoupyntwTikKa f(n) > g(n)

[0 Kanolec anA&c oxeoeiC:

B O(g(n)) = o(g(n)) v 6(g(n))
B Q(g(n)) = w(g(n)) v 6(g(n))
B O(g(n)) = 0(g(n)) n Q(g(n))
B o(g(n)) nw(g(n)) =9
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ACUUNTWTIKOC ZUMBOAIOUOC

O NoAuwvupo Baduou d: an? + ag_in?t + an + ag = O(n?)
0 Kanola aBpoiouaTa:

Zn:i = 0(n°), Zn:'ljz = 0(n°),.. ,sz — O(n*t)
anl/i: O(logn), 22’—

O Eniong: log(n!) = ©(nlogn)
O Iegpdpxnon: o(i) c O(log* n)

C
C O(/) € O(n) C
C O(ne") C O(2")

O(logn) € O(poly(logn)) C
O(nlogn) C O(poly(n)) C
C O(3") Cc O(n!) € O(n"™) C O(A(n))
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Kanolec AOKNOEIC

0 T[lolec ano TIC NapakATw NPOTACEIC €ival aAnBeic;
B 10 f(n) + 10190 = O(f(n)) AlOnc
B f(n) +g(n) = 0(min{f(n), g(n)}) Wevdmc
B f(n) + g(n) = Qmin{f(n), g(n)}) Alnbg
B f(n) + g(n) = O(max{f(n), g(n)}) AknO1c
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Kanolec AOKNOEIC

O Na cupunAnpwbei o nivakac:

f(n) g(n) ©(g(n)) | O(g(n)) | o(g(n)) | 2g(n)) | w(g(n))
PSS DUSSED RS T i O B
n* —n3 16087 ] ] ]
Fin 102" B B
nl/ loglogn n0.00l . -
n! n" i i
nlog™ n o B B
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Kanolec AOKNOEIC

OO0 Na BaAete ouvapTnosiC o€ auéouaa osipa Ta&nc yeyebouc:
2" Jog*n (logn)'®loglogn nloglogn n%!loglogn

N n0.6 M | n2100 nl/ logn log(n')
n°s™  loglogn glog”n log"n s+n  (logn)s”

O AnavTtnon:

nl/loen — 9(1), loglogn, log*n, (logn)'®loglogn,

n’1loglogn, n°,

nloglogn, log(n!) = ©(nlogn), —= +n = B(nlogn),

log,, 2
(10g n)logn = @(nloglogn)7 nlognj 210g3n _ @(nlog2 n)7
9 9n 2" = 02n), 2
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Kanoiec AOKNOEIC

O >xedlaoceTe dlaypaupa Venn yia TIC KAAGOEIC oUvVapTNOEWV:

2
Q(n™), O(n'e™). w(2°e' ™) Q(n°t") O(n?), O(nlogn

2
W 210g n
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[MpakTika AnodoTIKoI AAYOpIBuOI

O ... Exouv noAuwvupuikn (xpovikn) noAunAokoTnTa.
m [l.x. logn, n, nlogn, n2, n3, ...
B Xpovol n9, onou d peyalo, agnaviol kai BeEATIwvoOVTAl.

[0 EkBeTikr) nOAUNAOKOTNTA ANAYOPEUTIKN YIa PHEYAAQ
oTiypioTunal M.x. 100n? < 27/° yio %60 n > 100

Au&non peyebwyv nou
AUVOUUE O€
OUYKEKPIMEVO XPOVO
oTav 10nAaacialeTal n
TaXUuTNTa unoAoyloTn:

[Tohvmh., n |n' petd Aéyoc
100 log n 2100 21000 2900
10n 1000 | 10000 10
1000n 10 100 10
10nlogn| 140 1003 7.16
5n? 44 | 141 V10 = 3.16
2" 13 16 11.25 (n' =n + log10)




AnodoTikn EniAuon: KAaon P

O AAyOpiBuOC NOAUWVUNIKOU XpOVOU AUVEI KaBE OTIYHIOTUNO
oe xpovo O(n?), d oraBepa.

O KAaon P : npoBAnuarta anogacnc nou eniAuovTal ano
aAyopiBuouUC NOAUWVUNIKOU XpOVOU.
B Shortest paths, MST, max flow, min cut, min-cost flow,

maximum matching, linear programming, ...

O ©Oeon Cook-Karp : kKAaon sueniAutTwv NnpoBANHATWYV

TauTileTal ye khaan P.
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AnodoTikn EniAuon: KAaon P

O

O

KAaon P : npoBAnuaTa nou AUvovTal 0€ NOAUWVUUIKO XPOVO.

B Shortest paths, MST, max flow, min cut, min-cost flow, maximum
matching, linear programming, ...

®con Cook-Karp : P TauTileTal pe sueniAuta npoBAnpara.

Ynép 6€onc Cook-Karp:

B >uvhBwc noAuwvupa pikpou Babuou (n.X. n, n?, n3).

B AiInAaclacpoc UunoAoyIOTIKNC I0XUOC: onUavTIKn au&énon oTo peyebocg
OTIYMIOTUNWY MOU EMIAUOUUE.

KpiTikn otn 8€on Cook-Karp:

B Akpaiec nepinTWOoeIC: BewpeiTal NnpakTiko To N0 gAAa oxI To 27/100 |

B [pappikoc MpoypappaTtiopoc: Simplex vs. Ellipsoid.
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