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Ppovtiotnplo 5: MapkobBiavéig aduoideg - EStomosig 10opponiag

‘Acoknon 1.

Ze pa moAu peydadn akodouBia DNA éxouv kataypadel o1 EPIEIPIKEG OUXVOTNTEG OUPPROVA HE TIG
oroieg kaBe ma anod ug Baocsig A, C, G, T axodoubeitar ard pia AAdn. Autég gaivoviat otv
MAPAKAT® TIivaka:

0.200 0.255 0.285 0.260
0.302 0.322 0.178 0.198
0.392 0.139 0.292 0.177
0.148 0.198 0.346 0.308

Av Sswprjoouiie (IPOoeYY10TIKA) OT1 1] evadAayr) Tev Bacewv akodoubei to poviedo piag MapkoBiavng
aAuoidag pe xopo katactacewv S = {A, C, G, T}. Kanolog ouvddedpog oag oxupiletat ou n
OPlaKY KATAvour authg g aduoidag eivai n [74, 7o, 7g, mp] = [0.2639, 0.2245, 0.2772, 0.2344].

a’) Eivat owotdg 0 10Xup1oog tou ouvadéddou oag; Bpeite kat eppnvelote v 0plaK KATAVOUT.
B’) Bpeite tnv mbavointa oe £va TUXAio ATIOPAKPUOPEVO ONPEio TN akodoubiag va urdapyxouv
b6u0 Sradoyikég Paoceig A.
Avon.

a’) 'Eow X, o winog g n-ootg Baong otnv akodoubia, pe X, € S = {4,C, G, T}.

E@ooov o mivakag petaBaong P > 0 (6Aa ta otokeia tou eivar 9eukd), n aduoiba éxet
Pla povadikr enmavaAnmukn KAAor, n omoia sivat povadikn. Ymd autég TG ouvOnkeg, n
OpPlaKY) KAtavoun @ = (w4, 7o, TG, 77| undpxet Kat etvat 1 povadikr) Avon eV e51000eav

100pportiag:
T=mx-P
e=1

Avukafiotoviag v katavopr rou pag Sivel o ouvadedpog pag, drarotwvoupe Ot 1Kavo-
roteital amo g £§1000elg 100pPOoTTiag, dpda £ival 0eoTog 0 10XUPIoHOG ToU.

B

IZnpeiwon: Oa pnopouoape va UMOAOYIOOUPE KAl POVOL 1AG TV OTATIKI) KATAVOUI] Ao Tig
e€l000e1g 100pportiag, addd ot rmbavotnieg OTov Mapardve otoXaotiko rivaka dev Bonbave
yla rpdgelg oto xapti.
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Epunveia 1. (Opwakn Katavopr) Av ndpoupe pa Baon g aluoida oe éva onpeio moAu
Hakpld anod v apxy, tote ave§aptnra anod v apXiky Bdaon, n mbavointa va Bpoupe A
tetvetl oto 0.2639 K.0.K.

Epunveia 2. (Zuyvointeg) Le pia peydadn aiuvoida, nepinou 26.39% tov Bdoswv eivatl turou
A, 22.45% sivat tunou G K.0.K.

B) Znteitar n mbavéwa P(X,, = A, X,,11 = A), kabag 10 n — 0.

lim P(X, = A, X1 = A) = lim P(Xy1 = AlX, = A)P(X, = A)

n—oo
= Pya-m4 =0.200 - 0.2639
= 0.0528
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‘Aornon 2.

Yo ykapdad tou Ilavermotnpiou €xel eyrkatactabei pia prapa n oroia Aettoupyei pe KAPTEG KaAl
duotuywg Kiviuvelsl anod 10 MPOCPITIKO KAl TOUG KaOnyntég. LUuyKeKkppéva, Kabe pépa éva auto-
KivI|TO TPOOKPOUEL OtV prapa pe mbavotnta p Kal oty MePIaon autn pia Kaitvoupla prapa
npénel va eykataotabel. Emiong, pia pnidpa n oroia Aettoupyel yia m pépeg avukadiotatat aro
pia véa yia Aoyoug KaAng Asttoupyiag.

a’) Opiote 1 MapkoBiavr] aAluoiba mou reptypddel MANP®S T AETOUPYIia TOU CUCTHPATOS TG
prnidpag tou yrapdad. Opiote enmakpBog 11§ Kataotdaoelg, doote 1o ypadnpa ng aluoidag pe
11§ TI0avotnteg petabaong Kabapd YpapuEeveg OTIS AKHIEG KAl YPAWTE TOV AVIIOTOLXO Tivaka
rmbavottev petabaong.

B) Tpawrte TG e§1000EIG 100pPOITIAG KAT UTIOAOYIOTE T OTATIKI] KATAVOUT| g aAuoibag.

Y) Ze Babog xpovou (pakporipdBeopa), mowa eivat n ouyxvotnta pe v oroia avukabiotatal n
pridpa; Me 11 100Utal AUty 1 ouxvotnIa otav n dlapkrela m g QUOIKNG {®NG NG UIapag
elvat oAU peyddn;

Avon.

a’) Opidoupe m + 1 xataotdoceg {0,1,2,...,m — 1, m} &g e&ng:
Katdotaon ¢: ‘H pnidpa Ppioxketatl oe Aettoupyia yua ¢ pépeg.” 1 =0,1,...,m.

To ypaenpa tng aAduoidag didstat oto Lxnpa

1

Zxnua 1: To S idypappia KAtaotdoe®V yld v AoKnon 2.

O mnivakag rmbavotntev petdBaong sivat:

[(p 1—p O 0 0
P 0 1—p 0 0
P 0 0 1—p 0
P = : : .
D 0 0 0 1—p
|1 0 0 0 0 |
B) ZupbBoAiloviag pe m = [m, 1, - - . , Ty TO H1GVUOHA TG OTATIKIG KATAVOUT|S TOV KATACTAGEDV,

01 £€100)0€1G 100PPOTTiag MAipvouV T Hopen :
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m=mx-P
mre=1
Enopévag:
mo=mop+mp+ ... +Tm—1P+ T,
m = mo(l —p)
my = m(1 —p) = m(1 — p)*
1
m3 = ma(1 — p) = mo(1 — p)° N
mi=mi1(1—p)=m(l—p)', i=1,2,...,m
Kat
l=my+m + -+ Ty =m0+ mo(1 —p) +--- +7o(1 —p)™
m
__1-(1-pm*! 1—(1—pmt! (2)
=7y (1—p) =mo =
; 1-(1-p) p
‘Apa
P
Tl (1—pmit

Kat avukadiotoviag oty (1) éxoupe tedka:
p(1 - p)’

:W, i:1,2,...,m.

Uy
Maxkporpobeopia, ) ouxvotnta Je v oroia avukadiotatal i pridpa 1ooutatl Je T ouxvotnta
EMOKEWPeRV NG Kataotaong O (6rou n prapa Asttoupyel yia 0 pépeg, dndadn poAg €xet

avuxkataotadei), tou eivat
p

= ——""""—"7.
T 1-(1—pmt

Kabwg m — o0, limy,— o0 79 = p.

Me dAAa Aoyia, yia oAU peydAn Sidprela Quoikng {wng g prapag (m — oo) (dndadn yua
KAAD o10Tt)Td ToU e§apTtpatog), 1 ouxvotntd avilkatdotaong tng tooutal pe tv mbavotnta
P HE TNV 0TI01la 0 XPNOoTNg NG IPOoKaAAel {npid.
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‘Aornon 3.

'Eva pnyxavnpa oto kadivo £xetl pubpiotel £to1 oote KAOs popd mou naidet évag naiking site kepdidet
elte yavel pe pa rmbavoura. ITo ouykekpipéva, av oe éva rnai§ipo kepdioel, TOTE OTO EMOPEVO
nai§ipo €xel rubavotnta va repdioet Eava ion pe 0.25. Avtiotoixa, av oe éva nai§ipo xdoet, tote
oto eropevo €xetl tubavotnta va kepdioet ion pe 0.75. O naiking rinpwvet 1€ yua kdbe nai§ipo kat
elorpatiel 2.5€ kabe popd mou kepdilel, aAding Sev maipvet tirota. Bpeite av to aiyvibt cupgeépet
1oV maikin paxkpornpobeopa.

Avuon.

'Eote X, 10 anotédsopa tou n-00tou matxvidiou, orou X,, = 1 av repdiost kat X, = 0 av xaost.
Egpooov n mbavotnta petdBaong o plia KAtAotaor PIopet va neptypadel mANpeg amno v teAeu-
taia katdotaor, 1o npoBAnpa propet va poviedononBel wg pia MapkoBiavry aAuoida, pe mivaxka
petaBaong:

0.25 0.75
P= {0.75 0.25]

O mivaxkag petdBaong €Xel 0AA TOU 1A OTOIXEWd JeTKd, EMOPEVOS 11 AAuoida mepiExetl pia povadikn
KAdon, n ortoia sivat areplodiky). Emopéveg, Urtapyet 1 otatiky Katavopr) g ailucidag kat divetat
ano g e§1000E1§ 100pPOITIAG :

n=m-P
1 = m = 0.75m9 4+ 0.25m » = mg=m = 0.5
Toe=

} o = 0.25mg + 0.75m;

mo+m =1

To raBapd képbog otnv katactaor O wooutar pe —1€ kat oy kataotaon 1 wooutatl pe +1.5€.
Ermopévag, 1o avapevopevo k€pdog avd maixvidt petd ard noddad naipata, ave§dpnta anod to a-
notédeopa Tou pwtou nagiparog, eivatr g (—1)+m1-(1.5) = 0.25 > 0. Enopéveg, pakporpodeopa
10 Tatyvidt anopepel KEPHOG.



