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nosirapmoc	noititraP	.devired	si	msihpromotua	puorg	eht	yb	detubirtnoc	ecnereffid	a	dna	ecnereffid	larutcurts	a	otni	erusaem	eht	fo	noitisopmoced	eht	,trapretnuoc	lacissalc	sti	htiw	erusaem	nosirapmoc	noititrap	tnairavni	na	gninibmoc	nehW	.ecaps	noititrap	eht	no	scirtemoduesp	sa	serusaem	nosirapmoc	noititrap	tnairavni	gnitupmoc	rof	smhtirogla	edivorp	ew	,tsael	ton	tub	,tsaL	.sfoorp	ecnairavni	fo
sepyt	owt	tneserp	ew	dna	,serusaem	tnairavni	fo	seilimaf	tnereffid	eerht	ngised	ew	,sessalc	ecnelaviuqe	fo	ecaps	eht	no	serusaem	tnairavni	gnitcurtsnoc	fo	sdohtem	sÂÂÃ¢nnamueN	nov	dna	sÂÂÃ	¢ffrodsuaH	htiw	dna	snoitatumrep	fo	sessalc	ecnelaviuqe	fo	ecaps	cirtemoduesp	a	fo	noitcurtsnoc	eht	yB	.smsihpromotua	hparg	eht	ot	drager	htiw	tnairavni	ton	era	yeht	esuaceb	,shparg	cirtemmys	no	liaf
erutaretil	eht	ni	dnuof	evah	ew	serusaem	nosirapmoc	noititrap	lla	taht	foorp	eht	htiw	strats	elcitra	sihT	.spuorg	msihpromotua	laivirt-non	evah	shparg	circertemmys	nozama	an	manoicnuf	setneilc	ed	seâµÃ§Â§Ã‚'ƒ	Ãƒailava	Sa	Omoc	erbos	sias	abias	.edadilibaifnoc	a	racifirev	arap	sadasilana	ÂâƒBmat	seâµÃ‚'nozama	An	otudorp	o	uorpmoc	rodailava	o	es	e	ÂâÃƒÃigree	,	ossid	zev	me	.celpmis	aidâ	©	Ã‚ÂƒÃƒm
amu	somasu	£	Ã‚Âƒn,	salertse	Rop	lautnecrep	otnemahlated	o	e	salertse	Rop	Lareg	Oâ	£	£	£	£	ƒacifissalc	a	raluclac	arap	.Sele	arap	otrec	otudorp	o	©	Ã‚Âƒ	es	meridiced	a	e	otudorp	o	erbos	siabas	a	setneilc	so	maduja,	salertse	rop	otudorp	od	seâµÃÂpir	Ailava	Sa	Odniulcni,	Setneilc	ed	seâµÃ§Âention	SA	2202,	50	RPA	DAER-SA	TI	DEKRAM	NUSER_	1202,	61	LUJ	DAER-ROT	SA	Ti	Dekram	Leinad	1202,	61
Naj	Daer-	ot	sa	ti	dekram	hcemssam	0202,	01	luj	daer-ot	sa	ti	dekram	lanrete	8102,	91	nuj	daer-ot	sa	ti	dekram	nidia	7102,	22	ram	daer	-art	sa	ti	ti	dekram	‚Ã'â	€	Ã	5102,	81	Von	Daer-AT	Sa	Ti	Dekram	Omer	2102,	22	Luj	Daer-AT	Sa	Ti	Dekram	.j.n	Serusaem	tnairavni	fo	weiver	ruoy	trats	52-1	gniwohs	.2	n³Ãicces	al	ne	nad	es	selamrof	sellated	sol	y	,°Â09	ne	ocif¡Ãrg	led	oirartnoc	oditnes	ne	n³Ãicator	anu
a	ednopserroc	gnilebaler	lE	.f,c1	arugiF	al	ne	nartseum	es	gnilebaler	etse	ed	setnatluser	seneg¡Ãmi	sal	y	,1	yb	4	dna	4	yb	3	,3	yb	2	,2	yb	1	gnilebaler	se	dadilibisop	anU	.selaugi	naczenamrep	sedrob	sol	euq	arap	sodon	sol	rateuqiteer	ed	sedadilibisop	ortauc	yah	,ogeul	y	,)e,b1	arugiF(	4	a	1	noc	etnemairartibra	sodateuqite	nos	sodon	soL	.sotseuprepus	on	sopurg	ne	sodon	sol	rapurga	acifingis	n³Ãicitrap
aL	.)d,a1	arugiF(	olcic	led	4	C	ocif¡Ãrg	le	ranoicitrap	ed	setnerefid	samrof	sod	somartsom	,1	arugiF	al	ne	:sacif¡Ãrg	senoicitrap	a	nacilpa	es	odnauc	sodarepseni	sodatluser	neneit	senoicitrap	ed	n³Ãicarapmoc	ed	radn¡Ãtse	sadidem	sal	euq	artseum	olpmeje	o±Ãeuqep	etneiugis	lE	.etnematcerroc	socif¡Ãrg	somsifromotua	sol	rajenam	ed	dadisecen	al	a	odibed	soÃfased	soveun	a	ecudnoc	sacif¡Ãrg
senoicitrap	ed	n³Ãicarapmoc	al	,ograbme	niS	.]9,8[	opurg	led	zedilav	al	ridem	om³Ãc	se	odadroba	odunem	a	amelborp	ortO	.]7,6[	sopurg	serojem	sol	nos	dadilaer	ne	euq	ol	ed	odneitucsid	¡Ãtse	es	,n³Ãicapurga	ed	senoicitrap	rarapmoc	ed	dadisecen	al	ed	s¡ÃmedA	.B	ecidn©ÃpA	le	esa©Ãv	,sadidem	satse	ed	sahcum	ed	lareneg	n³Ãisiv	anu	renetbo	araP	.]5[	.la	te	onamoR	y	]4[	ollepmaC	y	atroH	rop	noreuf
setneicer	s¡Ãm	seuqofne	;]3[	draccaJ	ed	al	se	sadiconoc	yum	aÃvadot	y	saugitna	s¡Ãm	sadidem	sal	ed	anU	.ocit¡Ãmotua	ejazidnerpa	y	sotad	ed	sisil¡Ãna	,acitsÃdatse	ne	n³Ãicagitsevni	ed	avitca	aer¡Ã	nu	olgis	nu	ed	s¡Ãm	etnarud	odis	ah	ollorrased	uS	.]2[	SCAMID	socif¡Ãrg	ed	n³Ãicacifisalc	ed	oÃfased	omic©Ãd	le	omoc	senoicitepmoc	ne	o	,]1[	aicnerefer	ed	sotnup	ne	omicar	ed	somtirogla	setnerefid	ed
samitp³Ã	senoiculos	rarapmoc	o	sodazirotaela	omicar	ed	somtirogla	ed	senoiculos	setnerefid	rarapmoc	,omicar	ed	somtirogla	ed	senoiculos	sal	ed	zetsubor	y	dadilibatse	al	raulave	,sopurg	ed	odauceda	oremºÃn	le	rartnocne	:sopurg	ed	sisil¡Ãna	le	ne	saerat	ed	dadeirav	anu	ne	etnemairanitur	nazilitu	es	effects	of	this	relabeling	on	P	1	and	Q	1	partitions	are	different:Partition	P	1	=	{1	,	2	}	,	{3	,	4	}	is
mapped	to	structurally	equivalent	P	P	partition=	{1,	4},	fin	of	participation	(here,	the	ã	ndice	rand	(ri))	to	recognize	the	structural	differences:	because	p	1	and	p	2	are	structurally	equivalent,	the	RI	must	be	one	(as	for	cases	1,	2	and	3)	instead	of	1/3.	Comparisons	of	structurally	different	partition	However,	recent	graphic	symmetry	investigations	in	real	-granic	data	sets	show	that	a	non	-drop	-down
proportion	of	these	graphics	contains	symmetry.	MacArthur	et	al.	[10]	declare	that	"a	certain	degree	of	symmetry	It	is	also	ubiquitous	in	complex	systems	[10]	(P.	3525).	Its	study	includes	a	small	number	of	biological,	technological	and	social	networks.	In	addition,	Darga	et	al.	[11]	studied	automorphism	groups	in	Grã	Very	large	scarce	ficos	(circuits,	road	networks	and	the	network	of	Internet	routers),
with	up	to	five	million	nodes	with	eight	million	links	with	execution	times	below	10	s.	Katebi	et	al.	[12	12	]	They	reported	symmetry	in	268	of	432	reference	graphics.	A	recent	large	-scale	study	conducted	by	the	authors	of	this	article	for	approximately	1700	graphics	of	the	real	world	revealed	that	approximately	three	quarters	of	these	graphics	contain	symmetry	[13].	The	fairly	frequent	occurrence	of
symmetry	in	graphics	and	the	obvious	deficiencies	of	the	comparison	of	classical	participation	The	measures	demonstrated	above	have	motivated	our	analysis	of	the	effects	of	graphic	automorphisms	in	partition	comparison	measures.	Our	contribution	has	the	following	permutation	groups	and	graphical	automorphisms	are	introduced	into	Section	2.	The	full	automorphism	group	of	the	butterfly	graph
serves	as	a	motivating	example	For	the	formal	definition	of	stable,	stable	partitionsu	ot	tnecajda	sedon	y	â‰â	X	â§â	́	̣¢	V	â	â—â¢	́	V	âˆâ	́¢	,	X	(	â£âˆâ	́	y	,	x	{	{	,	u	{	Detneserper	is	the	egde	na	Kooltuo	DNA	Noisullcnoc	,Noissucsid	Trohs	A	Htiw	Sdne	Elcitra	Eht	.Hparg	Eht	Eht	Fo	Snoittrap	GNIZLA	ROF	SERUSAEMOCMOCDS	FO	NATACILPPA	hrts	rests	rests	rests	rests	rests	rests	rests	rests	rests	sdcut
Eht	FO	Noitisopmoced	Eht	Ecudortni	ew	,5	noitcesâ	ã	ytual	.Noitupmoc	eht	fo	ytixelpmoc	eht	by	reffidâ€â€â€Tsm	)	g	(	t	u	a	Fo	Seitolp	ht	gniolpxe	Stnairiv	lareves	fo	ecnelaviuqe	eht	fo	foorp	a	sniatnoc	osla	noitces	eht	.Sessalc	ecnelaviuqe	owt	eht	tcudorp	tcudorp	tcudorp	fo	eht	dna	Munitoc	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht	eht
eht	eht	htop	edap	edapeed	eht	to	,	MOC	Noittrap	A	FO	Trapretnuoc	tnairavni	eht	Fo	snoitifed	eht	,dnoces	)	G	(	t	u	A	puorg	msihpromotua	eht	rednu	noititrap	a	fo	tibro	eht	sa	snoititrap	fo	sessalc	ecnelaviuqe	gninifed	yb	ecaps	cirtemoduesp	a	enifed	ew	,tsriF	:ssecorp	pets-owt	a	yb	serusaem	nosirapmoc	noititrap	tnairavni	fo	seilimaf	eerht	tcurtsnoc	ew	,4	noitceS	nI	.yltneuqesbus	nevorp	si	ylsuoenatlumis
dloh	smoixa	ecnairavni	eht	dna	ytitnedi	eht	hcihw	rof	serusaem	nosirapmoc	noititrap	fo	ecnetsixe-non	ehT	.snoititrap	no	smsihpromotua	fo	stceffe	eht	ot	tnairavni	ton	era	snoititrap	owt	fo	nosirapmoc	eht	no	desab	serusaem	eseht	taht	,B	xidneppA	ni	erusaem	nosirapmoc	noititrap	hcae	rof	elpmaxeretnuoc	yb	foorp	elpmis	a	evig	tsrif	ew	,noitinifed	siht	no	desaB	.puorg	msihpromotua	na	ni	snoitamrofsnart
eht	ot	drager	htiw	tnairavni	si	erusaem	a	taht	ytreporp	eht	serutpac	taht	noitinifed	a	edivorp	tsrif	ew	,3	noitceS	nI	.hparg	a	fo	puorg	msihpromotua	eht	fo	snoitca	Eht	ot	drager	anu	otse	a	namall	socit¡Ãmrofni	soL	.eneitnam	es	H	)G	U(	=	)H	G(	U	euq	odom	ed	,H	G	omoc	ebircse	es	g	ËË¢Ã	H	,dadeverb	al	araP	.n³Ãicatumrep	ed	n³Ãicisopmoc	ed	olobmÃs	le	odneis	ËË¢Ã	noc	,g	ËË¢Ã	H	se	H	y	G	ed
n³Ãicisopmoc	aL	.g	u	se	g	n³Ãicatumrep	al	ojab	U	ed	negami	al	:ahcered	al	ed	nacilpa	es	senoicatumrep	saL	.netimo	es	sotnemele	sotse	,dadeverb	al	arap	y	,ojif	ecenamrep	k	v	otnemele	le	euq	acifingis	)k	v(	.)nºÃmoc	otnemele	nu	nagnet	euq	solcic	sod	yah	on	,riced	se(	sotnujsid	solcic	ed	otcudorp	omoc	nebircse	es	olcic	nu	ed	s¡Ãm	noc	senoicatumrep	saL	.sojif	sodon	s¡Ãmed	sol	sodot	ejed	y	1	v	a	r	v	,)1â
Ë¢Ã	r	,...	¬â	¢Ã	,1	=	i(	1	+	i	v	a	i	v	sapam	C	.)R	V	...	¬â	2	V	1	V(	=	C	somibircse	,R	dutignol	ed	olcic	olos	nu	noc	n³Ãicatumrep	anu	arap	:olcic	ed	amrof	ne	ribircse	edeup	es	n³Ãicatumrep	adaC	.H	y	G	,F	solobmÃs	sol	rop	senoicatumrep	somatoneD	.V		â	¢Ã	V	:G	n³Ãicceyib	anu	se	V	ne	n³Ãicatumrep	a.B	ecidn©ÃpA	le	ne	ad	es	sadidem	satse	ed	sahcum	ed	atseucne	anU	.V	otnujnoc	led	selbisop	senoicitrap
sal	sadot	ed	otnujnoc	le	atoned	)v(	p	ednod	Râ		â		â	¢Ã	)v(	p	â£Ã	)v(	p	:m	amrof	al	ed	senoicnuf	nos	euq	,n³Ãicarapmoc	ed	sadidem	etnaidem	narapmoc	es	setrap	saL	.]51[	zluhcS-reyeG	y	enn¶ÃglevO	rev	,aidraugnav	ed	omtiroglA	.aziminim	es	seretsºÃlc	sol	atcenoc	euq	sedrob	ed	oremºÃn	le	y	azimixam	es	sopurg	sol	ed	ortned	dadivitcenoc	al	euq	arenam	anu	ed	ocif¡Ãrg	led	sodon	sol	ridivid	natnetni	euq
,sodasivrepus	on	socif¡Ãrg	ed	n³Ãicapurga	ed	somtirogla	arap	ralupop	n³Ãicazimitpo	ed	oiretirc	nu	sE	.)A	ecidn©ÃpA	rev(	]41[	navriG	y	namweN	ed	Q	dadiraludom	ed	adidem	adiconoc	al	somazilitu	,n³Ãicitrap	ed	dadilac	ed	oiretirc	omoC	.sodateuqite	sodon	sus	rop	acifitnedi	es	y	,retsºÃlc	amall	es	otnujnocbus	adaC	.¦âË¢Ã	°â	¢Ã	i	c	)iii(	y	v	=	i	c	i	Æ¹â	¢Ã	)ii(	,	)j	°â	i(	...	Ë¢Ã	=	j	c	©Â	Ë¢Ã	i	c	)i(	:selautibah
sedadeiporp	sal	noc	V	ed	k	,...	¬â	¢Ã	,1	=	i	,i	c	sotnujnocbus	ed	otnujnoc	nu	se	G	ocif¡Ãrg	nu	ed	P	n³Ãicitrap	anU	.sonicev	namall	es	)sodon	sose	y	u	ertne	ajatnev	anu	etsixe(	V	postfix;	In	the	prefix	notation,	we	have	H	(g	(u)).	(or)).	rednu	u	fo	tibro	eht	dellac	si	segami	eseht	fo	tes	ehT	.sedon	rehto	otno	H	fo	stnemele	eht	yb	deppam	si	u	edon	a	,V	no	stca	H	nehW	.puorg	noitatumrep	a	eb	H	teL.	I	mean,	I
don't	know.	####	###############################################################################	dadiraludom	sod	saL	.laivirt	se	atibr³Ã	us	euqrop	elbatse	se	2	albaT	al	ne	1	p	oloS	.2	olpmejE	.sopurg	odnazortsed	adad	n³Ãicitrap	al	atcefa	on	ocif¡Ãrg	led	omsifromotua	ed	opurg	le	euq	acifingis	Ãuqa	dadilibatse	aL	.elbatseni	amall	es	oirartnoc	ol	ed	,1	=
|	)g(	t	u	a	P	|	is	,elbatse	amall	es	P	n³Ãicitrap	anU	.ocif¡Ãrg	nu	)E	,V(	=	G	aeS	.2	¢ÃnoitinifeD.	)F	B	G(	T	U	A	ed	opurgbus	nu	se	}3	G	,2	G	,1	G	,D	I{	=	H	opurg	lE	.}3{	y	}5	,4	,2	,1{	satibr³Ã	sod	sal	eneit	asopiram	ed	ocif¡Ãrg	lE	.4	a	5	ed	y	2	a	1	ed	sedrob	sol	avreserp	on	euqrop	,omsifromotua	nu	se	on	)5	2(	n³Ãicatumrep	aL	.)anmuloc	aremirp(	2	albaT	al	ne	ad	es	otelpmoc	omsifromotua	ed	opurg	oyuc	)]22
.olpmejE	.)v(	m	y	s	¤Â	°â	)g(	t	u	a	,otseupus	roP	.e	ËË¢Ã	}v	,u{	£Â	Ë¢Ã	}f	v	,f	u{	=	f	e	ednod	:omoc	enifed	es	G	ed	omsifromotua	ed	opurg	lE	.sedeb	on	a	sedrob	on	y	sedrob	a	sedrob	naepam	euq	secitr©Ãv	ed	senoicatumrep	sal	sadot	eneitnoc	ocif¡Ãrg	nu	ed	omsifromotua	ed	opurg	lE	.v	ËË¢Ã	v	,u	¬â	Ë¢Ã	,e	ËË¢Ã	}v	,u{â	¡â	¢Ã	e	ËË¢Ã	}f	v	,f	u{	,riced	se	,sedrob	sol	avreserp	euq	n³Ãicatumrep	anU	se	f
omsifromotua	Ah	ed	ocif¡Ãrg	le	ojab	p	n³Ãicitrap	ed	setnelaviuqe	senoicitrap	sal	sadot	ed	otnujnoc	le	se	)h	ojab	p	ed	atibr³Ã	al	o(	p	n³Ãicitrap	anu	ne	h	ed	n³Ãicca	al	ed	negami	aL	.1	n³Ãicinifed	:se	n³Ãicinifed	al	,p	n³Ãicitrap	anu	arap	,etnemacig³ÃlanA	.laivirt	amall	es	)adicelbatse	dadilanidrac	ed	sonimr©Ãt	ne(	dutignol	ed	dutignol	ed	atibr³Ã	anU	.V	otnujnoc	lE	lapurg	n³Ãicitrap	anu	ed	satibr³Ã	sal	y
,setnelaviuqe	nos	atibr³Ã	anu	ed	sotnemele	sol	sodoT	.h	2	u	=	1	u	euq	arap	h	ËË¢Ã	h	etsixe	is	2	u	¼ÂË¢Ã	1	u	ejed	,v	ËË	¢Ã	2	u	,1	u	arap	:otnujnoc	le	ne	aicnelaviuqe	ed	n³Ãicaler	anu	ecudni	V	ne	H	ed	n³Ãicca	aL	.sdloH	:n³Ãicaler	aL	.1	ameroeT	:rodazilibatse	led	nedro	le	y	atibr³Ã	anu	ed	dadilanidrac	al	noc	n³Ãicatumrep	ed	opurg	nu	ed	nedro	le	alucniV	.]61[	abeurp	nis	ad	es	atibr³Ã	al	ed	rodazilibatse
led	ameroet	le	:h	ojab	u	ed	rodazilibatse	amall	es	u	egirroc	euq	u	h	senoicatumrep	ed	opurG	partitions	(e.g.,	P	2	i	d	and	P	2	g	4	)	are	not	stable	because	TEN	P	2	A	U	t	(	G	b	f	)	TENIDO	=	2	.	In	addition,	P	3	A	u	t	(	G	b	f	)	TEN	=	4	.	For	the	evaluation	of	graphics	grouping	solutions,	the	effects	of	graphic	automorphisms	on	the	graphic	partitions	are	of	considerable	importance:	Automorphisms	can	lead	to
multiple	equivalent	optimal	solutions	as	shown	by	the	butterflies	graph	(P	2	i	d	and	P	2	g	4	in	table	2).	The	measurements	of	the	partition	comparison	are	not	invariable	in	terms	of	automorphisms,	as	shown	in	section	3.	When	comparing	graphic	partitions,	a	natural	requirement	is	that	the	measurement	of	partition	comparison	is	invariable	under	automorphism.	Definition	3.	Measure	of	comparison	of
partitions	m	:	P	(V	)	×	P	(V	)	→	R	is	invariant	under	automorphism,	yes:	for	all	P	,	Q	Iberia	P	(V	)	and	P	~	Iberia	P	A	u	t	(	G	)	,	Q	~	Iberia	Q	A	u	t	(	G	)	.	Note	that	if	Q	Iberia	P	A	u	t	(	G	)	,	then	such	measure	m	cannot	distinguish	between	P	and	Q	,	as	)	However,	unfortunately,	as	shown	in	the	rest	of	this	section,	such	a	measure	of	partition	comparison	does	not	exist.	Below	we	present	two	tests	of	this	fact,
which	differ	both	in	its	level	of	generality	and	in	sophistication.	Theorem	2.	The	measures	to	compare	partitions	defined	in	Appendix	B	do	not	meet	definition	3	in	general.	Try.	We	chose	the	C	36	chart	of	the	cycle	and	computed	all	the	maximum	modularity	partitions	with	Q	=	2	/	3	.	Each	of	these	six	partitions	has	six	clusters,	and	each	of	these	groups	consists	of	a	string	of	six	nodes	(see	Figure	3).
Clearly,	since	all	partitions	are	equivalent,	a	comparison	measure	of	invariant	partitions	should	identify	them	as	equivalents:	Computing	m	(P	0	,	P	0	g	)	for	k	=	0	,	...	,	5	produces	Table	3.	Because	theIn	each	row	they	differ	(in	contrast	to	the	requirements	defined	by	equation	(1)),	each	row	of	table	3	contains	the	counterexample	for	the	measure	used.	3.	Leave	g	=	(v,	e)	be	a	graph	with	V	Δ		2	and	not
trivial	a	u	t	(g).	For	the	measurements	of	partition	comparison	M:	P	(V)	ã—	P	(V)	â	†	’r,	it	is	impossible	to	cope	with	the	identity	axiom	m	(p,	q)	=	c,	yes	and	only	if	p	=	q	(e.g.,	for	a	distance	measure	C	=	0,	for	a	measure	of	similarity	C	=	1,	etc.)	for	all	p,	q	â	flexionsâ	(v)	Invariance	axiom	deduces	that	m	(p,	q)	=	c.	Identity	axiom	implies	deducting	from	m	(p,	q)	=	c	that	p	=	q.	This	contradicts	the
assumption	that	P	and	Q	are	different.	The	purpose	of	this	section	is	to	build	invariant	counterparts	for	most	of	the	measurements	of	partition	comparison	in	Appendix	B.	we	proceed	in	two	steps:	we	build	a	pseudometric	space	from	the	images	of	the	actions	of	A	or	t	(g)	in	partitions	in	p	(v)	(	Definition	1).	We	extend	the	metrics	for	the	comparison	of	partitions	by	building	invariant	metrics	in	the	pseudo-
metric	space	of	partitions.	We	use	a	variant	of	the	idea	of	Doob's	concept	of	a	pseudometric	space	[24]	(P.	5).	A	metric	for	a	S	(with	S,	T,	U	â	¢	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	)	is	a	function	d:	s	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü
¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢Ü	¢	The	space	(s,	d	â	¬)	relaxes	the	identity	condition	to	d	â	¬			(s,	s)	=	0.	The	distance	between	two	elements	s	1,	s	2	of	a	kind	of	equivalence	[s]	is	defined	as	d	â	¬–	(s	1,	s	2)	=	0	by	definition	â	3.	for	graphics,	s	is	the	finite	set	of	P	(V)	and	S	partitions	â	¢Ü:	it	is	the	p	partition	(v)	in	orbits	of	a	u	t	(g):	a	p	partition	in	s	corresponds	to	itsp	a	u	t	(g)	in	s	â	̄.	Relationships	between	the
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ed	dadeiporp	al	somasu	,âË¢Ã	V	A	D	ed	sedaditnedi	sal	ed	dadlaugi	al	ed	abeurp	al	araP	.abeurP	:nos	senoicauce	setneiugis	sal	,)G	.Ë¢Ã	l	d	ed	abeurp	al	ne	nim	rop	omix¡Ãm	la	somiutitsus	)g(	t	u	a	q	°â	¢Ã	)g(	t	u	a	p	arap	:Ë¢Ã	u	d	ed	abeurP	of	of	the	pseudometric	space	(	S	,	d	¢ÃÂÂ	)	.Invariance	of	d	L	¢ÃÂÂ	(	P	,	Q	)	,	d	U	¢ÃÂÂ	(	P	,	Q	)	and	d	a	v	¢ÃÂÂ	(	P	,	Q	)	is	proven	by	TheoremsÃ	4	andÃ	5.Symmetry
holds,	because	d	is	symmetric,	and	min,	max	and	the	average	do	not	depend	on	the	order	of	their	respective	arguments.To	proof	the	triangular	inequality,	we	make	use	of	TheoremsÃ	4	and	5	and	of	the	fact	that	d	is	a	metric	for	which	the	triangular	inequality	holds:	(a)For	d	L	¢ÃÂÂ	follows:	(b)For	the	proof	of	the	triangular	inequality	for	d	U	¢ÃÂÂ	,	we	substitute	max	for	min	and	d	U	for	d	L	in	the	proof
of	the	triangular	inequality	for	d	L	¢ÃÂÂ	.(c)For	d	a	v	¢ÃÂÂ	,	it	follows:	In	this	section,	we	assess	the	structural	(dis)similarity	between	two	partitions	and	the	effect	of	the	group	actions	by	combining	a	partition	comparison	measure	and	its	invariant	counterpart	defined	in	Section	4.	The	distances	d	(	P	,	Q	)	,	d	L	¢ÃÂÂ	(	P	,	Q	)	,	d	U	¢ÃÂÂ	(	P	,	Q	)	and	d	a	v	¢ÃÂÂ	(	P	,	Q	)	allow	the	decomposition	of	a
partition	comparison	measure	(transformed	into	a	distance)	into	a	structural	component	d	s	t	r	u	c	and	the	effect	d	A	u	t	(	G	)	of	the	automorphism	group	A	u	t	(	G	)	:	dia	(	P	)	measures	the	effect	of	the	automorphism	group	A	u	t	(	G	)	on	the	equivalence	class	P	A	u	t	(	G	)	(see	the	last	column	of	Table	4).	e	max	A	u	t	(	G	)	is	an	upper	bound	of	the	automorphism	effect	on	the	distance	of	two	partitions	P	and
Q	:This	follows	from	TheoremÃ	4.	Note	that	e	max	A	u	t	(	G	)	¢ÃÂ¥Â	d	U	¢ÃÂÂ	¢ÃÂÂ	d	L	¢ÃÂÂ	,	as	Case	1	in	Table	5	shows.In	Table	5,	we	show	a	few	examples	of	measure	decomposition	for	partitions	of	the	butterfly	graph	for	the	Rand	distance	d	R	I	:In	Case	1,	we	compare	two	partitions	from	nontrivial	equivalence	classes:	the	difference	of	0	.	4	between	d	U	¢ÃÂÂ	and	d	L	¢ÃÂÂ	indicates	that	the
potential	maximal	automorphism	effect	is	larger	than	the	lower	measure.	In	addition,	it	is	also	smaller	(by	0	.	2	)	than	the	automorphism	effect	in	each	of	the	equivalence	classes.	That	A	u	t	(g)	is	zero	for	the	lower	measure	implies	that	the	pair	(p,	q)	is	a	pair	with	the	minimum	distance	between	the	equivalence	classes.	The	fact	that	d	a	v	accepts	=	0.	5	It	is	the	midpoint	between	the	lower	and	upper
measures	indicates	a	simí	©	trica	distances	between	the	equivalence	classes.	That	d	a	u	t	(g)	is	zero	for	the	upper	measure	in	case	2	means	that	we	have	found	a	couple	with	the	maximum	distance	between	the	equivalence	classes.	In	case	3,	we	have	also	found	a	couple	with	a	maximum	distance	between	equivalence	classes.	However,	the	maximal	potential	automorphism	effect	is	less	than	in	cases	1
and	2.	In	addition,	the	distances	district	between	the	equivalence	classes	is	as	as	asi	©	trica.	Case	4	shows	the	comparison	of	a	trivial	participation	with	a	participation	of	a	non	-tripartite	equivalence.	Note,	that	in	this	case,	the	three	invariant	measures,	as	well	as	D	r	coincided	and	that	there	is	no	automorphism	effect.	A	different	approach	to	measure	the	potential	instability	in	grouping	a	Grupic	G	is
the	computation	of	the	Kolmogorov-Sinai	entropy	of	the	finite	permutation	group	to	U	t	(g)	acting	in	the	graph	[28].	Note,	that	the	Kolmogorov-Sinai	entropy	of	a	finite	permutation	group	is	a	measure	of	the	uncertainty	of	the	automorphism	group.	It	cannot	be	used	as	a	measure	to	compare	two	graphic	partitions.	In	this	section,	we	illustrate	the	use	of	invariant	measures	for	the	three	partitions	p	o,	p	1
and	p	2	of	the	grass	of	karate	Kate	[29],	shown	in	Figure	4.	A	U	t	(K)	is	of	order	480,	and	consists	of	the	three	subgroups	g	1	=	s	and	m	(î	©	1)	with	î	©	1	=	{15,	16,	21,	23},	g	2	=	s	and	m	(î	©	2)	with	î	©	2	=	{18	,	22}	and	g	3	=	{(),	(5	11),	(6	7}	In	addition	to	the	usestrity	participation	p	o	(with	their	clusters	separated	by	long	and	torn	lines	in	Figure	4),	we	use	the	P	1	and	P	2	partitions:	partitions	are
affected	by	orbits	{15	,	16	,	,was	hcihw	fo	lla	,tsixe	496.0	evoba	eulav	ytiraludom	a	htiw	snoitulos	lamitpo	yllacol	lareves	,hparg	siht	rof	:)]23[	dna	issoR	morf	was	sa-tenretni-hcet	hparg	eht	fo	atad	eht	dna	,]13[	####	##########################################################################################################	♪	I'm	gonna
go	♪	####
######################################################################################################################################################################################################################################################A
deeper	analysis	of	the	structural	properties	of	the	solution	landscape	of	this	graph	is	being	carried	out.	In	this	contribution,	we	study	the	effects	of	graphic	automorphisms	on	the	measurements	of	partition	comparison.	Our	main	results	are:	A	formal	definition	of	partition	stability,	namely,	P	is	stable	iff	TEN	P	A	u	t	(	G	)	TENED	=	1	.A	test	of	non-invariance	of	all	measurements	of	partition	comparison	if
the	automorphism	group	is	notrivative	(TEN	A	U	t	(G	)	ANTE	Ø	1	).The	construction	of	a	pseudometric	space	of	incentered	graphs	for	three	measurements	The	proof	that	the	measurements	are	invariant	and	that	for	these	measures	(after	the	distance	transformation),	the	axioms	of	a	metric	space.	The	partition	space	is	equipped	with	a	metric	(the	comparison	measure	of	original	partitions)	and	a
pseudometric	(the	comparison	measure	of	invariant	partitions).	The	decomposition	of	the	value	of	a	measure	of	comparison	of	partitions	in	a	structural	part	and	a	rest	that	measures	the	effect	of	group	actions.	Our	invariant	measurement	definitions	have	the	advantage	that	any	measure	of	comparison	of	existing	partitions	(if	it	is	a	distance	or	can	be	transformed	into	one)	can	still	be	used	for	the	task.	In
addition,	the	decomposition	of	the	measures	restores	the	main	purpose	of	existing	comparison	measures,	which	is	to	quantify	the	structural	difference.	However,	the	construction	of	these	measures	leads	directly	to	the	classic	problem	of	graphic	isomorphism,	whose	complexity	—	despite	considerable	efforts	and	hopes	to	the	contrary	[33]	—	remains	an	open	theoretical	problem	[34,35].	However,	from	a
pragmatic	point	of	view,	today	there	are	quite	efficient	algorithms	and	practicallyto	address	the	problem	of	graphic	isomorphism	[34].	In	addition,	for	very	large	and	scarce	graphics,	there	are	algorithms	to	find	generators	of	the	automorphism	group	[11].	Therefore,	this	In	a	computationally	difficult	problem	in	general,	it	is	not	a	real	disadvantage	and	allows	one	to	implement	the	decomposition	of	the
measure	presented.	The	efficient	implementation	of	algorithms	for	the	decomposition	of	the	comparison	measures	of	graceful	participation	is	left	for	greater	investigation.	Another	restriction	is	that	we	have	investigated	the	effects	of	automorphisms	on	the	comparison	measures	of	participation	in	the	context	of	the	grouping	of	graphics	only.	The	reason	for	this	restriction	is	that	the	Gráfico
automorphism	group	is	already	defined	by	the	graph	in	Sã	and,	therefore,	is	completely	contained	in	the	graphic	data.	For	arbitrary	data	sets,	the	information	about	the	automorphism	group	is	generally	not	contained	in	the	data,	but	must	be	inferred	from	the	background	theory.	However,	whenever	we	know	the	automorphism	group,	our	results	on	the	decomposition	of	the	measures	are	generalized	to
arbitrary	Clãºster	problems.	At	all	times,	this	means	that	this	article	provides	two	main	assets:	first,	it	provides	a	theoretical	framework	that	is	independent	of	the	preferred	measuring	and	data.	Secondly,	we	provide	information	on	a	source	of	possible	instability	of	participation	that	has	not	been	discussed	in	literature.	The	disadvantages	(the	symmetry	group	must	be	known	and	only	the	grouping	of
graphics)	are	in	our	opinion	not	too	severe,	as	we	discuss	previously.	Therefore,	we	believe	that	our	study	indicates	that	a	better	understanding	of	the	symmetry	principle	is	important	for	future	research	in	data	analysis.	The	F.B.	He	implemented	the	R	package	mentioned	in	the	complementary	materials	and	performed	the	non	-invariance	test	by	counterexample.	The	general	test	of	the	absence	of
invariant	measures,	as	well	as	the	idea	of	creating	a	trica	pseudomide	to	repair	deficiency	A	measure	of	not	being	invariant	is	mainly	due	to	A.G.S.	Both	authors	also	contributed	to	writing	the	article	and	reviewing	it	several	times.	We	recognize	the	support	of	Deutsche	Forschungsgemeinschaft	Forschungsgemeinschaft	hparg	a	fo	v	tes	edon	eht	fo	snoittrap	Eb	q	,	p	tel	.)txetnoc	roni	ni	sedon(	stcejbo
sriap	tnuoc	tnuoc	taht	y	x	n	steiciciffies	ruof	eht	no	dessc	ssalc	ssrif	eht	nep	erusesaem	Ehtiw	htit	htit	ed	ed	ed	ed	htit.	ROF	sdnats	xam(	derapmoc	era	snoittrap	lacitnedi	nehw	gnitluser	eulav	eht	setoned	p	=	p	nmuloc	eht	;repap	siht	tuohguorht	desu	snoitaburbba	,2a	elbac	elbat	,2a	elbat	,	ycnecajda	yna	redisnoc	ton	od	od	yeht	taht	taht	nioc	eht	Fo	edidis	pilf	eht	.snoittrap	hparp	ylno	ton	,snoittrap
tcejbo	yna	erapmoc	ot	desu	ye	,dna	orf	morrehtnoc	emoctnoc	erussa	emoctnoc	erusab	teS:]93[	seirogetac	eerht	sa	snoititrap	tcejbo	erapmoc	ot	erutaretil	eht	ni	desu	era	taht	serusaem	eht	yfissalc	eW.smhtirogla	gniretsulc	hparg	rof	noiretirc	noitazimitpo	lamrof	dradnats	otcaf	ed	eht	si	Q	fo	noitazimixam	,)]83[	smsihpromotua	Yb	Detareneg	snoitos	elbatsnu	tub	,tnelaviuqe	elpitlum	,]73[	sezis	retsulct
decnalabnu	,]63[	Tymil	noitulser	eht	,.g.e(	but	ngised	yb	smelborp	emelborp	yhtin	fes	)	1	,	2	1	â'â	́â	́ã¢	[	Si	q	Fo	Egnar	eht	.snoittrap	doog	etacidni	q	fo	seal	2	1	htw	dethgiew	Eb	ot	sah	noitcarf	eht	,suht	dna	,eckt	detnuoc	era	,erev	eciv	,	i	j	e	dna	j	c	retsulc	ot	i	c	retsulc	morf	sedcarf	sedic	sedcarf	segde	segde	segde	sedic	Dna	j	i	e	hsiugnitsid	ot	ot	ot	ot:yed	retssulc	eht	dna	:snoitcarf	eht	eht	:sa	denifed
si41[	ytiralms	sâ€Trig	dna	sâ€frm.	Tnemevpmi	rof	snoitseggus	dna	snoitcerroc	detaeper	rof	)ehursllrak	,tik	,scitamehtam	Fo	ytlucaf	,sysylana	Fo	ethutitsni(	zluhcs-resilag	saerdna	knaht	ssilslrak	Fo	httit	C	and	c	′	denote	clusters	(subsets	of	vertices	c	,	c	′	.	v	).	coefficients	are	defined	as:	take	into	account	that	n	11	+	n	10	+	n	01	+	n	00	=	n	2	=	n	2	=	n	−	1	)	2	.	you	can	easily	see	that	for	identical
partitions	n	10	=	n	01	=	0,	because	two	nodes	occur	together	or	not	in	a	group.	the	completely	different	partitions	result	in	n	11	=	0	.	all	the	measures	discussed	are	shown	in	table	a1	and	table	a2.	the	coefficient	rv	is	used	by	youness	and	saporta	[40]	for	the	comparison	of	partitions,	and	p	and	q	are	the	cluster	counts	(e.g.,	p	=	latitude	p	peru	)	for	the	two	partitions.	for	a	detailed	definition	of	the
lerman	index	(especially	the	definitions	of	expectation	and	standard	deviation),	see	Denœud	and	guénoche	[41].	table	a1.	the	counting	measures	of	couples	used	in	table	3	[42].	the	measures	mentioned	are	measures	of	similarity.	distance	measures	and	non-standard	measures	are	shown	in	table	2	below.	for	short:	n	21	=	n	11	+	n	10	,	n	12	=	n	11	+	n	01	,	n	01	′	=	n	00	+	n	01	and	n	10	′	=	n	00	+	n	10	.
abbreviation.	box	a1.	the	counting	measures	of	couples	used	in	table	3	[42].	the	measures	mentioned	are	measures	of	similarity.	distance	measures	and	non-standard	measures	are	shown	in	table	2	below.	for	short:	n	21	=	n	11	+	n	10	,	n	12	=	n	11	+	n	01	,	n	01	′	=	n	00	+	n	01	and	n	10	′	=	n	00	+	n	10	.	abbreviation.	nwa	11	born	1N	21	+	N	11	N	12	+	N	00	N	10	Ã‚¬	â	‚¬	â2	Â	+	n	00	n	01	Ã	â	â	â	â	â	â	â	â
â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	́á2	N	01)	+	(n	10	Ãëte«"	n	01)	2	N	2	2	2	1.0	Glgower	and	Legente	]	N	11	N	11	+	2	(N	10	+	01)	1.0	S3Sokal	and	Sneath	[53]	N	11	N	56]	N	11	+	N	11	+	2	(N	10	+	N	01)	+	N	00	1.0	Kruskal	and	Kruskal	[57]	N	11	N	N	01	1.0	jjaccard	[3]	N	11	+	N	10	+	01	1.0	rgrobert	and	prouder	[	58]	N	11	ãë€TMT1	Q
21	Q	12	1	12	12	1	12	12	12	12	12	12	12	12	12	12	12	12	12	1	P	Q	p	â€TMÓ†	â€TM21	+	N	2	1	P	2	Q	2	Q	2	Q	n	12	2	+	2	1	2	â€TMe	â€	2	2	2	2	2	1.	Death	does	not	be	measures	of	similar	measures.	For	breeze:	n	21	=	N	11	+	12	=	N	11	+	01,	N	âni2	=	N	00	+	N	10.	Tabl	a2.	Measure	of	the	Conteo	of	Smilitud.	For	breedness:	n	21	=	N	11	+	10,	N	12	=	N	11	+	N	01,	N	01	â‚€T¬	â‚2ò	=	N	00	+	N	01	y	N	10	â	â
â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â	â‚¬	â	ha	â	â	â	á	â	â‚¬	â	ha	â	â‚¬	â	á	â	â‚¬	â‚¬	â	=	N	00	+	N	10.	Abrmula	P	=	Prrusel	and	Rao	[59]	N	11	N	21	N	21	N	21	N	21	N	21	N	21	N	29]	N	60]	01	Ã‚¬	â2	Â	Â	Ã‚¬	â‚¬	â‚¬	â‚¬	â‟	âₚ¬	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	â‟	âₚ¬	â‟	Maxb2baulieu	[54]	N	11	N	10	10	N	01	N	01	N	2	2	Ã‟	Ó€	2	2	Ó‟	€	2	Ã‟	€	2	Ã‟	€	2.	and	(n
11)	2	(n	11)	Maxnlilerman	[63]	(normalized)	li	(P	1,	P	2)	Li	(P	1,	p	1)	Li	(P	2,	p	2)	1.0	FMGFAGER	and	McCgowant	[	64]	N	11	N	21	N	12	â€	2	N	21	Max	the	second	class	is	in	the	comparable	of	simple	injuries.	We	research	three	measures	(ver	table	a3),	on	saber,	the	measure	of	long	and	aone	[65],	the	call	for	the	distance	error	of	qualifying	error	[66]	and	the	music	of	dongen	[67]	table	a3.	References	and
FÃ3rulas	for	the	three	measures	of	comparative	measurements	in	the	based	set	in	the	table	3.	ã1¯’ï’	is	the	result	of	a	snow-finished	Mãximum	bipartite	grams.	The	grãi¡fic	bipartite	is	built	to	partiir	of	thepits	that	I	will	The	two	sets	of	nodes	are	are	Noitifed	Sâ€â€ã¢nnahs	if	Desab	eraem	lla	ll	lla	.3	elbat	Desu	Serrusem	Desab-yroeht	Noitamrofni	.4a	Elbat	I	m	2	â	̂	̣¢	)	Q	(	h	+	)	p	(	=	i	v	sa	Noitamrofni	Fo
Noitarv	eht	decudortni	]9[	âžâ‡liem	.]86[	snoittrap	owt	Fo	:0	Sixbairav			modnar	owt	fo	noitamrofni	lautum	eht:sa	denifed	EB	ylsuogolana	nac	noitrated	a	fo	yportne	eht	.Ecnedicni	5	Serusaem	eht	wohs	ew	.yroeht	Noitamrofni	of	Detoor	Era	Taht	Esoht	Shit	Sniatnoc	Salc	Tsal	Eht	0.0	|	â€â€Tâ€T.	â€â€â€â€â‘â	I	have	â-Get	âéâ©â	́â	I	have	¢	C	â‘â	́â	́â	̣	́â	́â	́ã¢	N	2	]76[	nevd	0.0	|	)	c	(	âơéã	â©âˆâ	C	|	p	âˆâ	âˆ	c
âonever,	â¢	âơÒ	xam	n	1	â	́	́th	]	1	]6[remembered	dna	âžâžã‡liem	e	c	d	0.1	|	â€â€â€â	C	|th	|	°	ã¢	C	|	¢	C	|	2	Q	âˆâ	́tha	â€â€â€â€â€â	́m	P	âˆâ	̄¢	́â‘â‘ã¢	C	â‘â‘â	|¢	ââ	|	|	P	1	1	]5[elufer	|	V	|	sedon	Fo	rebumn	eht	n	.gnihcta	)evitcejib	(	tcerep	ab	ot	trussa	âơéöâ
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