OMOIOTHTA BIOKOINOTHTQN

Etvoi ovvatov 000 PlokotvotnTec va X0V TOV 1010 (1] GYEOOV
TOV 1010) OEIKTT TOIKIAOTNTAC ELOMV OV KO TO, 10T TOV
cvvhETouy TN Hio frokovotTnTa va Etvol -G ueyaAo Paduo 1 kot
TEAELDG- OLPOPETIKA OO TO €101 TNS AAANG frokotvoTnToc.

XPELLCOUOOTE EMOUEVMG LEDOOOVC TTOV VOL LLOG ETLTPETOVY VOl
GLYKPIVOUUE TIC OUOTOTNTEC ULOG GELPAC PLOKOIVOTHTMOV LE
KPLTNP1O TO 10T TOL TIG amaptiCovv, Ko va EAEYEovue mhavn
OLOPOPOTOINGT] TOVC 1) LTOPAOUIGT LEPIKOV EC OVTOV AOY®
pLTTOVONC.



To dedopéva uTopEl va ivorl TO10TIKHG 1] TOOOTIKNG QUoEWC.

I1010TIKN G PVGEMS Aéyovtan Otav o€ KAOE SEly oL ONUELDVOVUE
ATTAMG TNV TOPOLGiN 1) TNV aToLGio Tov KADE l0ovG.

I10GOTIKN G PVGEMC civar To dedopéva Otav £XEL KOTOYPOPEL N
apOovia Tov kdbe €l0ovg o€ KADE oelyua.

X1 Ky Xz Xy
X = Xop Ky Koz Xy,

X31 X32 X33 X34



Ta otoryeio evog T€T010V TTivoKo UTOPOVV VA, oVaALOOVV LLE!
(I) R-mode avaivon otnv omoio vToAOYilovTal 01 GUVTELECTEC OUOLOTNTOGC

(YPOUUDV) ova@opikd pe To OeiypoTo o670, omoio
vapyovv. Me didlo Aoyia. acloroyovue 1o Pabud cuvomapéng (N oyéong) Tov
€100V 6Ta, OlypaTa (ONA. GTOV YDPO), OTME EIOALE GE TPOTYOVUEVO KEPAAULO.

(II) Q-mode avaiven otnv omoiot VWOAOYILOVTOL Ol GVVTEAECTEC OULOLOTNTOG

(6TNA@V) ovagopikd pe to £idn mov mepiéyovv. Ot
OUVTEAEOTEC OwTOL  umopel  va  ypnowomombovy  yio  «TaEvOUNGn»
(classification) tov oderyudtov (PlokovoTiT®V) N YO «TOKTOTOINGCT» TWOV
dgdouEVMV M Yia «iepapynon» (ordination) (m.y. ovdAvomn Kupiwv GLVICTOCMOV)
Onm¢ Ba doVLE GE ETOUEVO KEPAANLO.
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Avadiaracn ypouucdv

A7  XOvoio

A4 AS A6

Al A2 A3

Ko

23
20
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30
34
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Avaowatoln otniamv

Eion A2 A4 AS Al A3 A6 A7 2XPdvoro
B 10 9 3 0 1 0 0 23
A 8 7 4 1 0 0 0 20
E 7 6 5 2 1 0 0 21
Z 5 4 3 1 0 1 1 15
A 0 1 1 S 6 8 9 30
I 1 0 1 6 / 9 10 34
Yovoro 31 27 17 15 15 18 20 143

Avaoeién winpopopiog



IowoTiKa Agoopéva,

Aetypa A
[Tapovcia  Amovcio
[Tapovcia a b
Aetyno B
Amovoia C -
a 2a
Ol = Ochiai DI = Sorensen
Ja+b+a+c 2a+b+c TDice
I'eopeTpikoc péoog ApPHoVIKOG nEcog
TV a/m ko a/r = Tov a/m ko a/r
JI = Jaccard

a+b+c



Na Bpedel 0 ogikTNg

oupowotntog Jaccard

HeETOCL TV ostypdtav I kol IV

a
N =

a+b+c

3 3 Aelypa
JI = = Jaccard [11
a+b+c 3+1+1

Aeiyua oM 1

[V 1

0.60



Na PpeOet 0 ociktng

oporotnrag Dice

HETOCL TV ostypdtov I ko I

2a
DI =
2a+b+cC
Dl = a  2X2 057 Aelyua
C2a+b+c 2x2+2+1 Dice [11
2 1
Aetyua I
2

0).5)7



Na Ppedet 0 ogikTNg

oporotntag Ochial

HETOCL TV ostypdtov Il ko IV

a
Ol =

Ja+b+a+c
2 Aelypa

Ol = = (0.58 By 1

J2+22+1 o
Aeiyua M 2
[V 1

0).57



Agiyna J Aglypa k Zvvoro
Eidoc 1 5 10
Eidog 2 6 9
Eidog 3 12 7
ZUVOA0 23 26




IHocoTika Agoopéva

EvkAgiogio 0moctoo

EDj, = ZS:(Xij_Xik O=Eb=)

V4

Emiong 1o tetpdymvo tng EvkAgiogioc amocTtaoC



Agiypa J Asgiypa k  Xdvoro

Eidoog 1 5 10 15
Eidog 2 6 9 15
20voL0 11 19 30

ED,, =+/(5-10) +(6—9) =5,8

- k(10,9)

3 (5, 6)

0 1 1 1 1 1 1

Eidog 2




Agiyna J Aglypa k Zvvoro

Eidog 1 5 10 15
Eidog 2 6 9 15
Eidog 3 12 7 19
ZVVOAO 23 26 49

ED,, =+/(5-10) +(6-9F +(12-7) =77

To teTpaymvo s Evkiciogioc ATo6T001G Etvor 59,29



RED,, =

H Xyetikn Evkigiogwo Atoctoon)

r \
X, X

1] 1k
_ S Xi- S Xi
\Z ’ Z “,

2

(0 < RED <+/2)



Agtype J Asgiypa k Zovoro
Eiooc 1 5 10 15
Eidog 2 6 9 15
Eidog 3 12 7 19
ZUVOA0 23 26 49

2 2
RED., = 5 10 . 6 9 " 12 7
J 23 26 23 26 23 26



IHocoTikd Agoouéva
YovTek
R, =S, )
2\
A+B

(0<PS<1)

A=ZS:Xi. B=2Xik

Zuvrekecsrng OLVOLLOLOTNTOG —1_
Bray ko Curtis PD=1-PS



Agtype J Asgiypa k Zovoro

Eiooc 1 5 10 15
Eidog 2 9 15
Eidog 3 12 (7 19
ZVVOA0 23 26 49
2)(18 36
B)A8) __ 35 _ 07347

kT (23)+(26) 49



AEIrMA

Eidog | |
S1 3 4
S2 1 1
S3 4 2
S4 1 6
R 2x10 20
X
FEEEEETE PS = =—=0.6001
Bray-Curtis 15+18 33

PS= 0.6061



AEIFrMA
Eidog | Il =D
S1 4
S2 4
S3 1
S4 0)
S5 4
13

EU’K)\alﬁld 3 606
AmToocTaon

ED =/(5-3)?+(3-1)?+(2-3)? + (1-1)* + (3—5)* =3.606




AEIrMA

Eidog | I RED
S1 0.158 0.167 0.000
S2 0.211 0.083 0.016
S3 0.158 0.250 0.008
S4 0.316 0.083 0.054
S5 0.158 0.417 0.067
2XETIKN

EU'KA£I5IG 0 382
AtTOC0TOCN




2 3 7 20 25
4 7 18 22 21



Zmin(xij , Xik)
RI, =—

Agiktnc Oporotnrog Tov Ruzicka

Z_S:max(xij,xik)

S

AD'k — Z Xi' — Xik‘ Anélvtog Amoctaocn (Manhattan dsiktng)
. ~ | 0< AD < oo
B ol Y X - :
RAD, = Z 5 — ZYETIKN ATOAVTOG ATTHOTOGT
| inj ink 0<RAD<?2
1 1
s
X = Xy
MAD ik = I S Méon Anorvtog AmocToo

0< MAD £



Amootaon Xopong

S

> (X4 X )
oLVl == S
\/Z X5 2 X

0,
CRD,, = 2(L-ovv0, ) = 2

0<CRD <+2

I'emoartikn) Amoostaon (ToCov )

Eival €1miong €évag oXeTIKOC OEIKTNG TTOU OPIifeTal WS TO UNKOC TOZOU KUKAOU povadiaiag
AKTivVag, TTOU QVTIOTOIXEl OTHY ywvia  (oe axtivia) Tnv ontoio oynuatilovv ta dvo detyuora (j
kot K) otov xopo twv S dtactdoenv. To unkog tov to&ov eivar amhd to uétpo g yoviad, o

OKTIVLOL.

GDD, =6,  0<GDD <1576

J



Etvat edkoAo va dodpue 0Tt yio o000 tereimc dtapopetika (J ko K) dsiypata (yopig

T
Kavéva €006 KOO kot 6ta 6V0) to ovvl,, =0 apa 6, =1,576 = o [ 0v0o

TeAglmg Opot Oglypata 0 TOToG oioel cvvl, =1, apa 6, =0.



Agiypa J Asgiypa k  Xdvoro

Eidoog 1 5 10 15
Eidog 2 6 9 15
20voL0 11 19 30

ED,, =+/(5-10) +(6—9) =5,8

- k(10,9)

3 (5, 6)

0 1 1 1 1 1 1

Eidog 2




E®

‘A

A

15

Eiooc



15

Eiooc



15

Eiooc



2 3 7 20 25
4 7 18 22 21



2

Eioog

20 25
18 22 21

J §5)
Eidog 1



A B C D =

m >

m O O

1 0074 0113  0.095 0.103
1 0.136  0.144  0.117

1 0.135 0.119

1 0.068




Yvvteleotng oporotntog (Bray-Curtis)

A BD C E

A 1

=10, 1

C 1

E 1
PS(BD : A) — PS(B:A);PS(D:A)
PS(BD :C) — PS(B:C);PS(D:C)
PS(BD : E) — PS(B:E)+PS(D:E)

2



A B C D =

A 1 0.074 0.113 0.095 0.103

R 1 0136 0144 0.117

C 1 0.135 0.119

D 1 0.068

E 1

PS(BD : A) = PS(B: A)—|2— PS(D:A) _ O.O74—|2— 0.095 — 0.0845
PS(BD : C) = PS(B: C)—|2— PS(D:C) _ 0.136—50.135 — 0.1355
PS(BD : E) = PS(B:E)+PS(D:E) _ 0.117+ 0.068 — 0.0925

2 2



Yvvteleotng oporotntog (Bray-Curtis)

. A BD C F
A 1 00845  0.113 0.103
BD 1 0.1355  0.0925
C 1 0.119
= 1




Yvvteleotng oporotntog (Bray-Curtis)

. A =1D, C E

A 1 0.0845 0.113 0.103

BD 1 0.1355  0.925

C | 0.119

. E 1

PS(BCD : A) = PS(B:A)+PS(C:A)+PS(D:A) _ 0.074+0.113+0.095

3

PS(BCD : E) =

PS(B:E)+PS(C:E)+PS(D:E)

3

=0.101

3

=0.094



Yvvteleotng oporotntog (Bray-Curtis)

. A BCD E
A 1 0.0%  0.103
BCD 1 0.101
= 1

PS(B:A)+PS(C:A)+PS(D:A) 0.074+0.113+0.095
3 - 3

=0.094

PS(BCD: A) =

PS(B:E)+PS(C:E)+PS(D:E)

PS(BCD : E) = -

=0.101




Yvvteleotng oporotntog (Bray-Curtis)

. A BCD E
A 1 0.0%  0.103
BCD 1 0.101
= 1

PS(A:B)+PS(A:C)+PS(A: D)+ PS(E:B)+PS(E: C)+PS(E : D)

PS(AE : BCD) =

6

=0.0976



Yvvteleotng oporotntog (Bray-Curtis)

AE =104D,

AE 1 0.0976
lBCD 1




0.0976 T

0.103 7T

0.1355 T

0.144 1




METPO AITOZTAZHZ
Euclidean distance.

Squared Euclidean distance.
City-block (Manhattan) distance.
Chebychev distance.

Power distance.

Percent disagreement.

ME®OAOZ METPHZHZ THZ ATIOZTAZHZ
Single linkage (nearest neighbor).

Complete linkage (furthest neighbor).
Unweighted pair-group average.

Weighted pair-group average.

Unweighted pair-group centroid.

Weighted pair-group centroid (median).
Ward's method.




25 =

N 15

Eidoc

METPO AIIOZTAZHZ
Bray-Curtis

Euclidean distance.
Squared Euclidean distance.

City-block (Manhattan) distance.
Chebychev distance.

30

|t ME®OAOZ METPHZHZ THZ AIIOZTAZHZ
Single linkage (nearest neighbor).
Complete linkage (furthest neighbor).
Unweighted pair-group average.
Weighted pair-group average.

Unweighted pair-group centroid.
Weighted pair-group centroid (median).
Ward's method.



Aglypota

A3

A5 AG AT XOvoro

A4

A2

Al

Eion

30
23
34
20
21

10

10

15
143

15 217 17 18 20

31

15

2 VV0A0




0.90

0.80
0.70

0.60
0.50
0.40
0.30
0.20
0.10
0.00

Aglypota

Eidn Al A2 A3 A4 A5 A6 A7 Tivoho
A 5 0 6 1 1 8 30
B 0 10 1 9 3 0 23
r 6 7 0 1 9 10 34
A 1 0 7 4 0 20
E 2 1 6 5 0 21
Z 1 0 4 3 1 15
Z1Hvolo 15 3 15 27 17 18 20 143
A6 A7 Al A3 A2 A4 AS



0.90

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

0.00

PS Al A2 A3 A4 AS A6 A7
Al 026 084 028 042 071 067
A2 013 090 067 008 0.08
A3 014 025 079 0.74
A4 0.73 0.09  0.09
AS 0.17 0.16
A6 0.95
I
A6 A7 Al A3 A2 A4

Amoctaon 0.05



0.90

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

0.00

|

Amoctaon 0.10

PS Al A2 A3 A4 A5  AG+A7
Al 1 026 084 028 042 0.69
A2 1 013 090 067 0.08
A3 1 014 025 0.77
Ad 1 0.73  0.09
A5 1 0.17
AG+AT 1
I ‘
A6 N7 Al A3 A2 A4 A5



0.90

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

0.00

Amoctaon 0.16

PS Al A3 A4+A2 A5  A6+A7
Al 1 0.84 0.27 042  0.69
A3 1 0.14 025 0.77
A4+A2 1 0.70  0.08
A5 1 0.17
A6+AT 1
A6 A7 Al A3 A2 A4 A5



090 - PS A1+A3 A4+A2 A5 A6+AT

A1+A3 1 0.20 0.34 0.73 AmoOctaon 0.27

0.80 -+ A4+A2 1 0.70 0.08

AS 1 0.17
0.70 = A6+A7 1
0.60 -
0.50 -
0.40 -
0.30 -
0.20 - ‘
0.10 - |—
0.00 I

A6 A7 Al A3 A2 A4 A5



0.90

0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10

0.00

Amoctaon 0.30

PS A5 A4+A2 A1+A3+AG+AT
A5 1 0.70 0.21
A4+A2 1 0.14
A1+A3+AG+AT 1
A6 N7 Al A3 A2 A4 A5



0.90

0.80 -

0.70
0.60

0.50
0.40
0.30
0.20
0.10

0.00

PS AS+A4+A2 A1+A3+A6+AT

A5+A4+A2 1 0.18 Anoctaon 0.82
A1+A3+A6+AT7 1

A6

A7 Al A3 A2 A4 A5



A7 Xvvoio

A2 A4 AS Al A3 A6

Eion

0.90 -

9P (@) — LO (@) < o™
(Q\| (Q\| (N — (qp) (qp) <
—
o o (@) — (@) (@) o
e i s
o o (@) — (00) (@)) (0 0)
—
—i o — o O N~ LO
—
o —i (Q\] —i LO (do) LO
—
(qp) < LO (qp) — — N~ [re—
—
(@)) P~ ({0 < —i (@) N~
(@\
(@) (0 0) N~ LO o — —i
— (qp)
O S
~
=
3
R <9 R N < =~ g
‘ ‘ ‘ | ‘ ‘ ‘ |
o o o o (@) o o (@) (@)
o (@) (@) o (@) (@) (@) (@) (@)

A5

A4

A2

A3

Al

A7

A6



A4 (6,9)
10 T o
8 —
A5 (8,6)
6 T A2 (2,5) o
®
47T ® ua
A1 (1,2)
2+ @
0 : : : |
0 2 4 6 8 10

Iepapymon pe Paon tov €idog I: Al A2 A3 A4
Iepapymon pe Paon tov €ioog 11: Al A3 A2 AS



Eioo¢ 2

Agtypoo J Astyna K Aglyua g Z0vodro

Eidog 1 4 14 15 2
Eiooc 2 3 38 4 15
20VOAO I 22 19 48

8

V4

$)

5

4

3

2

1

O :



AEIKTES Zegevyn Aevwpatov

Avoporotnroc* Jk o KQ
ED 11,18 11,05 4,12
AD 15,00 12,00 5,00
GDD 0,12 0,38 0,26
RED 0,09 0,31 0,22
RAD 0,13 0,44 0,31

H onuavtiki) mopatipnon 6to mopaoerypo avto gtvor 0Tt ot dgikteg ED ko
PD ocvumeprpépovrar mapopora. Amwo 1o ahho pEpog, o ociktng GDD kat ot
oyeTikEG amootdoelg RED kol RAD cvunegprpépovral emione mopopora
YWTL EVOOUATOVOVY KATOL0 6TAOULEN TOV 0E00UEVOY.
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