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are three KINO s of lies:

lies, damned lies, and Statistics are the heart of
statistics. democracy




but some are luseful.
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MoAAammAacLaoTky apxn
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EmmovaAnmtikeg SLatagelg

Metabgoelc k eldwv oToLXELWV

Zuvbuaopol —

suvSuacpol pe emavainygn 2.1 éwg 2.7




Ocwpia MBavoTATWVY

KA&dog Twv pabnuatikwy

MBavotnta sival to HETPO MPoodokiag OTL
éva yeyovog (n evdexouevo) Ba cupPel. H
mOavoTNTA €ival TTOCOTIKA TIPOCSLOPLOUEVN
w¢ voupepo avapeoa oto O kat to 1 (6mou to
0 urtodekvuel To aduvato kat to 1 to BEPRato).
0Ooo peyaAUtepn n iBavotnta yla Eva
YEYOVOG, UE TOGO PeyaAUTeEPN TIpocdokia
QVOAEVOUE OTL TO YEYOVOG auTo Ba cupPel.
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I AttaplOunon




[MoAAOTTIAQLCLOLOTIKN apXN

2 2

[MoooL tpotoL va putePoupe pLa devépootolyia pe oha ta 6evodpa;

* Mapadewypa: 4 devbpa

4 smtidoyEg SEvépwv

9 Q 3 eMAOYEC SEVOPWV
/\ Q Q 2 sTAOYEC 6EVEpwV

4*3*2*1 =24 tpomnol

1 emloyn 6évépou



[MoAAOTTIAQLCLOLOTIKN apXN

* Av n anapiBunon amnoteAeitat aro dtadoxika aveéaptnta Pruata,
kol To TTANO0G Twv €A OywV VoG BAHOTOG Elval TIANPWG
KaBopLopEVO OTaV Elval YVWOTA TA TIponyoupEva Bripata, TOTe
UTIOPOUE VA TIOAAQATTAOCLAGOUE TOUG TPOTIOUG TWV ETILLUEPOUG
Bnpatwv.

C Ay =V, 0y =Vo.o. Qe =Vye DV ¥ Vg * oo %V,



Alatatelc kat MetaBeoelc

o

NMoool tpotoL va putePoupe pla devdpootolyia pe 2 devbpa;

* Mapadewypa: 4 devbpa

4 smtidoyEg SEvépwv

9 Q 3 eMAOYEC SEVOPWV

4*3 =12 tponot

Presentation Title
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Alataéelg kal Metabeoelg (OpLopog)

* Eotw X ouvolo pe v otoela kat akepalog k < v, kaBe Slatetayyevn
k-ada (aq, ay ... a,) ovoudletal SLAtagn Twv v ava k
(k —permutation).

* Av K = v, T0TE cupTiepAapBavel OAa ta otolyeia kat kaAeitat dtatagn.
* To MANOo¢ twv dtatdéswv sivat: viv—1)(v—=2) ...(v—Krx + 1)

V!

N o, OTiou pl=pp—D(p-2)..1

* JUUBOoALoHOG Tou MARBouG dtatdtewv (v), N PY



ErtavoAnmtikee diatatelc (yevika)

* Av Ta oTOLXELOL OTIOU KAVOUME TLG OLATAEELG UTIOPOUV VOl
gTIaPNOLUOoTIOIN0O0oUY, TOTE PIAAUE yLa dlataén Twv v ava K JE
enavaAnyn (k —permutation with repetition)

* To MANBo¢ Twv StadpopeTikwy K-adwv ival v



MetaBeoelc Kk eLOWV OTOLKELWV

1)) MT))
* Napadeypa: 3 dladopeTikd ypdpupata ¢ Aeénc AANO

Nooeg SLadpopetikeg Aé€elg pe 4 ypappata [XXXX];

MNpodavnc aAla AabBoc aravtnon (ornwc dsvdépootoyia): 4!
12 dtadopetikec AE€eLc:

AANO, ANON, NANO, NAOA, OAAN, ANAO, ANOA, AOAA, NOAN,
AOAA, OANA, ONAA

MNapatnpnon: amno ta 4! «adapovpuer g emavalnPelg Stapwvtag
4!
11%21x1!

ue to mANBo¢ Twv dataéewv ov Ba eixe n kabe «toavtoy:



Metabgosic k eldwv otoxelwv (yevika)

* Eotw €va oluvolo X = {xq, X5, ..., X }, k SladopeTikwv oTOLELWY PIE
(k = 2). KaBe diatetaypévn v-ada mou dnuloupyeital av
XPNOLOTIONBEL TO X1 OUVOALKA V4, ... TO X} GUVOALKA V), GOPEG,
ovopaletal petdBeon twv k eldwv otoxewwy amnod v (omov v = v, +
Vo + o+ V)

* To mANBog Tov SLadopetikwy peTabeoewv eival

( V ) V!
V1, V2, .o, Vi B Vl!Vz! ...VK!



2uvbuaopol

o I'IapdSEvaa: 4 6éV6pa OToTE av EEKVACOUPE ATIO TLG

/ vl :
? Sdatatels (v), = il
4! 4x3x2x1
(4)2 = a-2) 21 12
Ko «ByaAoupe» Tig SumhogyypadeEg
Moool tpotoL va eTihe€oupe 2 evbpa

pa '._ ; poG pevouv oL cuvduaopol
ocuvduaopot / V!
H Mo kKAOe 2-ada . —

Q Q Q / gxoupe 2 m@ave—:q\ v _.K)! = 12 =6

Slataéelc

L ]
L}
n - s
- . . »
. . . L
-‘ » o
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*e ¢ M *
* [ ]
e R
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Juvbuaopol (yevika)

* Eotw X oUVOAO PE V OTOLKELA KOL AKEPALOG K < V. 2UVOUACOHOG
TWV V OTOXELWV ava K ovopaletal kaBe pn dLatetayuevo
UTTOOUVOAO Tou X PE K OTOLXELQL.

* To mMANBo¢ twv dladopetikwy cuvduacpwy gival

V!

(Z) - (V;r)!= ! (:!-K)!




Yuvbuacpol pe emavainyn (yevika)

* Eotw X oUVOAO LE V OTOLKEL KOL AKEPALOG K = V. ETTavaAnTtikog
ouvOUAOPOG TWV V OTOLXELWV ava K ovopaletal kabe un
SLATETAYPEVO UTIOOUVOAO TOU X E K OTOLXELOL OTIOU ETILTPETIETAL
KATIOLO OTOLXELO va EavaypnoLUoTiolnO«L.

* To mANBog twv dradopetikwy cuvduacpwy gival

1 WHk—1)!
” (V+K 1): Z!(VK—l)!



Juvduaopol pe emavaAnyn (mapadeyua)

(a (a
* Mapadeypa: 3 €idn ard coKOAATEG .

Mooec SLapOPETIKEC ETILAOYEC yLa cuokevoaoiec twv 15; 15

MpoKeLTal yla eTAOY
15 otoeiwv amod 3.

:> ETtavaAnTTikég Slatdéelg :> [v] _ v+x—1)! _ (3+15-1)! _ 136
Aev tiBetal Bépa 15 otoeiwv armo 3 K k!'(v—1)! 15!'(3 — 1)!
Sdtdtaénc otnv KAOe

ouoKevaola.
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I Mapadelypata




Mapadeypa

* Zntoupevo: tooa dtadopetika aldaplOuntikwy pnkoug 4 pe
neploplopolg a) 1" kat 4" 8¢on cuudwvo, B) 2" B€on Yndio, y)3"

(I)U)VF]EV. v Avefdptnta Bruoata

v NMANpw¢ kaBoplopéva aro ta mponyoupeva

NeddaTACoaTIRD apXh ! !

= fv ) anopl@enen anetedeito amd Sufoped ovefdprnme ffpora [X X X X]
ki o TARBOE T emubopiy ewd A pomog v mhpwg
wafapuruEva ot WL VWwoTd T mpanyoudeee Grpara, Tete

[y LWL
pmapodpE va nodAaniamdgqoups Toug TROTIOUE T EMpEROUE

T = W W 4 Vg =Wy

17 10 7 17
MNoAQMAQCLAOTIKA 0PXN :> 17%10*7*17 = 20230



Napadeypa 2

* ZNTOUHEVO: TIOOEG OLOPOPETLKEG TIOAUTIETTTLOKEG AAUGLOEG UNKOUG
5 (dadopeTtikwy PeTAL TOUG AuLVOEEWY) UTTOPOUV av TIpokUouV
amno 12 dtadopetikd apwvoiea.

H oepd apwoéewv ota

rtoAvtierttidLa slvoll o nu av-[l_Kr'] Mardger; kaw MetaBéosw (Oplopog)
(aAUOILSa) = Farw X eOvolka e V¥ oToNE N K ardpaiac K = v, ke Sty dur

aI:L;él:'l._f::...-Lf_- Ilr..-] uwl.l;.:::::zfrl.l:;l..!ll.dl.il‘;: l.:.n.i‘ul |_ l.lzvu K E— V ! 1 2 !

A .1:}‘: v, 'nl:|:: :.|I.I|.Il'.l::|L'l.n:||.I|:'-1‘n'I:. ol T croayeie ko kekoitol Surtein. Q (v) K — (v _ K) ' — (1 2 _ 5) ' — 9 5 04 0
To kABe apvofl CUUPETEXEL i i aubevint S

* Fupfakispads tou mahBour Samabewy (), 6 B

povo pla Gopd To oAU o€
kaBOe ToAuTtETTiO0



Napadelypa 3

* Zntoupuevo: Ttooeq dladopeTikeg devdpooTtolyieg TTou
artoteAOUVTOL ATIO S €ALEC, 3 VEPOVTILEC, S TIOPTOKAALEC KoL /
Aepovieg (OAa ta 6evdpa av €idog eival opola).

AevbpooTtolyiec = oslpa/dataén

Ei.VQl. On HaVTlKr’] MetaBéoels k elbuv otoweiwy (yevikd)
"R 2 e Barermsbon v ok ot :> v V!
, , ;.;|'.|'|n.||_:'.-'|n|r|FJ.;Z :.1 J-{-_ -.'u.l-.-:'.l.'fmd !'-_ - L] .'r,.. i:u.u\::i'.l:ui L |1:~:.:pr'-;,l -_
M r] KOC 68\/6 pOO'TO l.Xl.aq — I.ffllt-:lzi-:u-:?mwIII Ty & iy oTanELY (NG 1 (ST v = v 4 (vl , vz ) e VK) vl ! vz ! o VK !
5 + 3 + 5 + 7 — 2 O * To mAriBog tov hl.'_n':'F.Lin.lx:_.i.w ..e.l.]ubéclrwv I'EI'-II.EI ( 2 0 ) 2 O !
5357/ 5!x31%x51x7!

5587021440



MNapadewypa 4

* ZNToUEVO: TIO0EG OLODOPETIKEG CUVOETELG TPLUEAOUG ETILTPOTING
UTIOpOUV va TipoKUouv armo 8 atopa.

TpLEANG eTLTPOTIN XWPLG
ouvBeon = adladopn diatan

Tuvbucoopol [yevikd)

1% V!
= | — | r]
= Eorw X sivodo g v oTogEeln el oedpaiog & S v, Funlpnopon Q K K: (v K) :
Adladpopn dlatagn oe emoyn (8) __ 8 s
a-l—[é OL’)VOAO — 0UV6 U ao }.JI O ’l +Tor 'I.'-.l'E‘i‘.‘:i T Ell.-l.'zll-l.".'ll-liTlm.:.w auwbiu iy elwal 3 3 ! (8 - 3) !



Mapadewyua S5

* ZNToUEVO: TIO0EG OLODOPETIKEG CUVOETELG TPLUEAOUG ETILTPOTING
UTIopoUuV va TipokUouy amo 8 dtopa. 20vOeon: Tipoedpog,
QVTLITPOESPOG KAl YPOUUOTENS

LMuerddelg kal MetaBiosig (Oplopog)

/ , V! ,
TpWEANG emLTpOTIN HE (V)= el
ouvOeon pe emAoyn Ao X ek ol oty < v i st

e K
Loy, o0y o) ovopdaieral Suivakn twy v ol K
[k —prmutation]

IJ EVGAUTE po GOVOAO e AN K=V, 'ru-: :.II.II.IEI::IL‘.DI.IEIIHI:. ola T orogrin ko kakoivol Surein. @

, & Tor mhrjBog twy Suaedfewes stvon: W — 10 — 2} (v —k 4+ 1) 8
K - Statagn |'|“ o e m plp = 1{p = 2) .1 ( )3 —

* FupiPahiopde tou TBous Sumdlewy (1), f B

8!

(8 —3)!

= 336



XpAoluog cuvOECIOG

* https://www.aua.gr/gpapadopoulos/index.php



