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AVoelg Ty aoxnoewy

1 Av eivor X 0 x0p0g 6AwyY Twy axoAovbLwy aptbuwy Tov
OLYXALYOLY ATTOALTO

o0
X =1 (ar,ag,...): Z|aj] < 0
j=1
xow d(a,b) = 3772 laj — bj|, 6mov a,b € X, Seikte 6T N mo-
o6tTo d(a,b) elvot TAVTOL TETEQPAOUEYY], KoL E(VOL LETELXN
070 YWpo X.

Abon: Ao Ty ToLYwVLn avtabtta €xovue |a; — bj| < |aj| +
|bj| yioo x&be j. ABpoilovtag yio Ao T j Taipvovue d(a,b) <
> lasl + 225 1bj] < oo

Av d(a,b) = 0 TpémeL 6Aot oL bpot Tov abpoiopatog oL 0pilet
™y d(a,b) va elvar 0, Gpa éxovue a; = b; Yo xébe j, Tpdypo
70 omoio onuaivel 6Tt oL Vo axorovbicg a xan b eivon {oeg.

H ovppetpio d(a,b) = d(b,a) elvar mTpoavg.

I v TpLrywvixn oaviedtnta d(a, b) < d(a, c)+d(c,b) yio xabe
a,b,c € X, abpotlovpe yioo OAa Tor j TNV oavtodTTO

laj = bj| <laj = ¢j| + |ej — byl

2 Ac eivau X = {x1,m9,...,2,} évor 6OVOAO TOAEWV OE
pLa yopo 2. Avépeoo oge 0o moielg x,y € X pmopel va
LTEEYEL évag dPOPog oL vo Tig ouvdéet (ue xdmoto Be-
Tx0 %o TETMEPAOPUEVO PhHxog). To dixTuo TwY SPOR®Y TOL
VTTAPYOVY GTN XWPE 2 elvol TETOLO TTOL UTTOPEL XOVELG Vou
Ttéier (SLovdovTog xEmoLovg atd TOLS SPOULOVE AVTOVC), OO
OTTOLOONTOTE TOAN & € X 0€ OTTOLOONTOTE GAAY TTOAN Yy € X.
Opilovpe Yoo dV0 TOAeLS ',y
A(,Y) = uscone vioive we amb o mohn = oy T 1.

(Onou ov dpdpot eivor Sithig xortebbuvorng.) AgiEte 6Tt 7
ovvaptnon d(-, ) elvor petptxn oto X.

Adon:

Av d(z,y) = 0 owT6 onuaivel GTL UTTOPOVUE VO TTAUE ATTO TNV
TOAN T oTNY TOAN Y YWELg vo Stavboovpe xavéva Spopo (oupol
6AoL oL dpopoL éxovy BeTind Lixog), dpo TpodxeLTOL YLoL TNV (St
TOAY oL T = y.

1



Av amd ™y x pTopoluE va Tépe oty y dtavdovTog Uixog L
TOTE UTTOPOVIE XOL ATTO TNY Y YO TTAWUE GTNY T SLOYDOVTOGS UTHOG
L, avtioTtpépovtag ) SLadpoun oG, TEAYIO EQELXTO ol OAOL
ot dpopot eivar SLAvg xatebbuvong. Apa d(x,y) = d(y, x).

Mo vo detEovpe ™y TOLYWILXY aviedTnTo

d(z,y) < d(z,z)+d(z,y), YL omoleodNTOTE TPELG TTOAELS X, Y, 2,

opxel vou delEovpe OTL LTTAPYEL SLOBPOUN OO TNV T TTNY Y HUE
uhxog < d(x,z) + d(z,y) (yroti téte T0 (SLo Bor LoyVeL xoL yio
™Y eAdyLotn Sradpoun).

Ac givor Dy pea Bértiotn Sradpopy) (Lmopel va uTTaEYoLY XL
TePLoodTEPES BEATLOTES) aTtd TNV TWOAY T 6TV TTOAN 2 %o Do pLo
BéATio dradpopn artd Ty TOAY z 0TV TOAN y. ToTE pIopoduUE
vo axohovBnoovpe Ty Evg dtadpoun amd TV T OTNY Y TEWTA
oxolovbobue v Dy xot petd v Dy. Avti n dtadpoun €xel
unxog oxpws d(z, z) + d(z,y).

3 ’Eotw ¥ éva memepaopévo oOvoAo To 0TTolo ovopdlovpue
aApafnro xou to. ototyelor Tov yoauuoto. Mo AEEY el-
vou ploe TETEPOOUEYN oxolovbion w = wiws---w, OT6
Yodupoto w; € X, TG omolog To unxog lval o opLbudg
n € {0,1,...}. Ag elvar Xn T0 6OvOAO OAWY TV AEEEWY pe
Yodppoata amd to X o unxog axplBuwg N. Optlovue
oLVEPTNOM
dr(w,v) = {j 1 wj # v;}l,

yior %&b 3Vo AéEeic w,v € Xy (pe g Adyre, o dy(w,v)
eivor To TAN00g Twy Bdewy GToL StaEpovy oL dVo AEEELS
w,v. AetEte 6tL M dy (-, -) elvon petpixn oto Xy .

Ao

Ay dy(w,v) =0 T oNUOLVEL GTL LTTOPOVUE VO TTAPOVILE TNV
v oo ™Y w YwEls xopio aAAoy”, dpa w = v.

H ovppetpio eivar emtiong avepyn: av Hmopodue vor Tépovpe
™MV v o ™Y w UE k aAAXYEG TOTE UTTOPOVUE XL OTTO TNV U VO
TEEOVYE TNY W EXTEADVTOS TS oVTLoTPOPES oAAayég (ko pe
avdrodn oelpd), dpo TEAL e k oAAoYEG.

Mo ™y TpLY®YLKY] oVLoOTNTA: OV LTTOPOVUE VO TTAQOVILE TNV
T OO TNV W UE UATOLEG kK OANXYEG XOL TNY U OO TNV T MUE
XATOLEG ¢ AAAOYEG TOTE UTTOPOVUE YO TTAPOLUE TNV U OTTO TNY
w PE, T0 TONY, k + £ olhayég, Ttnyolvovtog péow g z. Avtd
OElYVEL TNV TOLYWYLXY] OVLOOTNTO.

4 Aceivau I' = {A,C,G,T} xow X T0 60OVOAO OAWY TWV
poptwv DNA (AéEec amd ypdupota tov I' omotovdyrote
TETEPAGUEVOL Winous — deite to TpoPhnua B). Av w €
X elvan éva popLo, tote pLon Tpaky mavw oTo popLo eivol
évor oo tor ToporbT: (o) dtorypoph evog yodypatog, (8)
Tpoodxn evig Ypdupotog (Léoo 0To pépPLo ¥ oToL GxpaL),




(Y) oAhoy) evég YOAUROTOS TOL PopioL e évar GANO. Ay
w,v € X elvor dbo popLa opilovpe
d(w, U) _ 0 Ay LoTOg ochGu(’)g' ‘rcpo’cF,/uov TTOL XpstfﬁcCOVTaL
Yo vou peTartpomel To pépLo w oTo UOELO V.

AeiEte 6t d(w,v) elval TavTa évag TETEPUOUEVOS opLOOg
(x&be popLo dnA. Umopel va PETOTPATEL 08 OTOLOSATOTE
GO pe TTeETEPUOPEVES 0T0 TIAR00g TTPAEELS) o emtiong Gt
elvot petpx] Tavw oto X.

Abon: H amddetEn yio v doxnon avtn eivor idtor axpLPug
pe Ty amddetEn yra v doxnon B. To wévo ov ypetdletor ei-
VoL vou EpUNVEVCOLUE TN AEEY «OAAOYT)» UE OLOPOPETLXO TPOTTO
oc auT TNV doxnon arnt’ 6,TL oty doxnon B. LTy doxnon E
OANOYY] ONUOLVE OVTLXATAOTOOY] EVOS YOOUUATOS OTO EVOr GANO
eve e8¢ ompaiver xdtt mo yevixd (ta (a,B,y) Tov mTEPLYpdpo-
VoL TaaTavw). To onpavtind eivor dt GAeg oL TpdEetg (on,B,Y)
elvot avtloTpePLueg.



