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odateuqite	nu	renetbo	edeup	onU	.sodigirid	socif¡Ãrg	sol	ed	odateuqite	etnagele	le	erbos	atseucne	everb	anu	somad	,n³Ãicces	etneiugis	al	nE	.	]9[	esrirefer	edeup	onu	euq	sodnirb	a	socif¡Ãrg	ed	odateuqite	lA-	)d	,k(	erbos	arutaretil	arodatsav	anu	araP	.aicarg-âË¢Ãk	se	aicarg	ed	ocif¡Ãrg	)1	,k(	nu	y	etnagele	se	aicarg	ed	ocif¡Ãrg	lE	)1,1	((	A	euq	eton.	}d
)1âË¢ÃQ(+K	,oy	¬â	¢Ã	,d2+K	,D+K	,K{	aes	setnecayda	secitr©Ãv	ed	sateuqite	ed	aicnerefid	al	ed	otulosba	rolav	le	rop	sadicudni	edrob	ed	sateuqite	ed	otnujnoc	le	euq	egixe	euq	y	}d	)1âË¢Ãq(+K	,...	nemu	¬â	¢Ã	,1,0{	a	naczenetrep	ecitr©Ãv	ed	sateuqite	sal	euq	odneitimrep	arutla	narg	a	sodateuqite	)d	,k(	a	socif¡Ãrg	edâ	Ë¢ÃK	ed	sosoicarg
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n³Ãicnuf	yah	is	etnageleâ	Ë¢Ãk	se	sedrob	Q	noc	G	ocif¡Ãrg	nU	.2.1	n³ÃicinifeD.	]22[	retalS	Elegant	wheel	label	w6	â	€	In	addition,	given	a	grace	with	grace	with	labeling	of	life	f	(x)	for	the	life	x,	simply	guide	the	edges	of	G	to	point	to	the	value	of	v	©	rite	more	large	produces	a	elegant	dãgrafo	with	g	like	his	orep	odaidutse	neib	amelborp	nu	noc
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sateuqite	sal	navresnoc	ofargÃd	nu	ed	ecitr©Ãv	ed	sateuqite	sal	sadoT	a	)1+q(	etnatsnoc	olud³Ãm	nu	agerga	euq	edsed	,ocinºÃ	etnagele	odateuqite	nu	eneit	on	D	osoicarg	etnagele	ofargÃd	nU	.ecitr©Ãv	ed	sateuqite	samsim	sal	noc	etnagele	seâ		â	¢ÃG	secnotne	,Q	sedrob	sol	eneit	aicarg	ed	G	ocif¡Ãrg	nu	iS	)]5[(	.3.2	n³ÃicisoporP.G	ed	YX	edrob	adac
nazalpmeer	euq	)x	,y(	y	)y	,x(	socra	eneit	orep	,G	euq	secitr©Ãv	ed	otnujnoc	omsim	le	eneit	G	)etnecaybus(	ocif¡Ãrg	le	ne	odasabâ		â	¢ÃG	ocirt©Ãmis	ofargÃd	nU	.2.2	n³ÃicinifeD	.setnecaybus	socif¡Ãrg	sus	ed	etnagele	odateuqite	nu	ed	aicarg	noc	otaidemni	ed	nateuqite	es	euq	sofargÃd	ed	otnujnoc	orto	yah	,sadateuqite	aicarg	noc	socif¡Ãrg	ed	selpmis
senoicatneiro	sal	ed	s¡ÃmedA	.setnagele	nos	ocif¡Ãrg	led	senoicatneiro	sal	sadot	on	,s¡ÃmedA	.odigirid	etnagele	onu	a	esrahcaybus	edeup	etnagele	on	ocif¡Ãrg	nu	,ofargÃd	osoicarg	nu	a	ragul	ad	erpmeis	etnagele	ocif¡Ãrg	nu	euqnuA	.ocif¡ÃrG	Obbying	way	in	the	combination.	POPOSISION	3.1.	([5])	Kãe	â€	â€	â€	â€	â€	â€	â€	elegant	elegant	if	it	is	if
there	is	a	cáclic	(V,	k,	Ã®â),	ÃÃ®â”)	TMn+1,	Â	â¬	â‟¬¬¬¬°	=	Ã¢¬	â‚¬	â¬¬°	â¬¬°	â¬¬°	Â¬°	N	y	y	y	y	y	y	y	y	y	y	y	y	y	y	y	y	and	a	complete	list	of	the	values	of	n	for	which	Kn¢ÃÂÂ	is	graceful	is	not	yet	known?By	using	cyclic	(v,k,Ã»Â)	difference	set	with	Ã»Â	copies	of	elements	of	Zv\{0},	in	2016	[11],	Hegde	and	Kumudakshi	constructed	graceful
digraphs	with	k	vertices	and	v	¢ÃÂÂ	1	arcs.The	most	studied	problem	of	graceful	labeling	of	graphs	is	to	determine	if	all	trees	are	graceful.	A	history	of	this	problem	is	given	in	[3]	and	[9].	As	was	explained	there,	it	would	not	be	difficult	to	label	any	tree	gracefully,	if	graceful	trees	could	be	relabeled	gracefully	so	that	any	specified	vertex	could	be
labeled	by	zero.	This	would	allow	an	inductive	growing	of	graceful	trees,	since	a	new	edge	and	vertex	can	be	attached	to	the	vertex	labeled	zero	without	disrupting	the	labeling	of	any	other	vertices	and	edges.	Unfortunately,	attaching	an	arc	to	any	vertex	(even	zero)	in	a	directed	graph	generally	causes	arc	values	to	change	even	if	the	arcs	end
vertices	retain	their	original	values.	Thus,	for	quite	different	reasons,	it	is	apparently	as	difficult	to	grow	all	graceful	directed	trees	by	adding	one	branch	at	a	time	as	it	is	to	grow	their	graceful	undirected	counterparts.Bloom	and	Hsu	have	characterized	the	graceful	labeling	for	a	special	class	of	trees	called	unidirectional	path	as	follows.Proposition
3.2.	([4])	The	unidirectional	path	Cm¢ÃÂÂ	on	n	vertices	is	graceful	if	and	only	if	n	is	even.A	non	equivalent	graceful	labeling	of	a	unidirectional	path	can	also	be	generated	by	the	process	of	sequencing	the	elements	of	a	sequenceable	cyclic	group.The	procedure	for	using	sequenceable	cyclic	groups	to	generate	graceful	labeling	for	the	unidirectional
path	can	be	viewed	as	constructing	a	special	class	of	¢ÃÂÂruler¢ÃÂÂ	using	the	additive	group	of	integers	modulo¢ÃÂÂn.First,	segments	of	the	intended	ruler	are	created	of	lengths	1,2,¢ÃÂ¦Â,n¢ÃÂÂ1,	i.e.,	their	lengths	are	equal	to	the	nonzero	elements	of	Zn.	These	segments	are	then	put	into	a	linear	sequence	to	form	a	ruler	)]5[(	.6.3	ameroeT
.eneitsos	etneiugis	n³Ãicaziretcarac	al	,n³Ãicinifed	al	ed	atcerid	aicneucesnoc	omoC.nZ	ed	orec	on	sotnemele	sol	ed	»Î	saipoc	ednerpmoc	}j,igâ1+j,ig{	saicnerefid	ed	otnujnoc	le	,1,ig=)1+ik(,ig	y	t,...,2,1=i	araP	)1g(	,riced	tk,...,2k,1k	sedutignol	ed	sacilcÃc	saicneuces	ne	nZ	ed	orec	on	sotnemele	sol	ed	»Î	saipoc	ed	olgerra	nu	se	atelpmoc	aÃfargotrac
)»Î,K(	nu	,)1ân(»Î=ikt1=½Ð£Ð	euq	selat	soretne	nos	ik	sol	euq	le	ne	}tk,...,2k,1k{=K	aicneuces	y	»Î	odacificepse	oretne	nu	araP	)]5[(	.5.3	n³ÃicinifeD	.senoicatumrep	ed	ralucitrap	esalc	anu	a	onu	adac	ed	n³Ãicaler	al	odneicelbatse	sotelpmoc	sapam	sol	y	sosoicarg	solcic	sol	ertne	n³Ãicaler	anu	nad	n³Ãicaunitnoc	a	sodatroper	sodatluser	soL	.emrofinu
aes	hpargid	le	ne	socra	ed	latot	oremºÃn	le	euq	oirasecen	se	,asoicarg	res	arap	selcycinu	)1¥â(n	ed	n³Ãinu	anu	araP	)]4[(	.4.3	ameroeT	.sasoicarg	nos	sodanumocsed	solcicinu	setnenopmoc	ed	senoicceloc	sanugla	,s¡ÃmedA	.nos	ol	on	sonugla	y	sasoicarg	nos	solcicinu	sonuglA	.1=eergedtuo=eergedni	eneit	ecitr©Ãv	adac	euq	sol	ne	shpargid	sodatcenoc
n¡Ãtse	)solcicinu	o(	selanoicceridinu	solcic	soL	.elbaicneuces	se	nZ	is	ol³Ãs	y	is	odaicarga	se	âmC	lanoicceridinu	onimac	lE	)]4[(	.3.3	meroehT	.avitanretla	arenam	etneiugis	al	ed	roiretna	atseuporp	al	noraralced	usH	y	moolB	.etnagele	odateuqite	nu	ecudorp	etnemacit¡Ãmotua	y	sotnitsid	ocra	ed	sateuqite	sal	omoc	}is{	ad	,hti	ecitr©Ãv	led	ecitr©Ãv	led
ateuqite	al	omoc	id	odnangisa	,elbaicneuces	opurg	nu	arap	euq	riced	a	elaviuqe	otsE	.nZ=})ndom(	ksi0=k£Ð=id{=}is{	is	elbaicneuces	animoned	es	nZ	secnotne	,lanif	0d	xetrev	le	edsed	necah	es	1ând,...,1d,0d	senoicidem	sal	y	1âns,...,2s,1s,0=0s	se	sotnemges	ed	aicneuces	al	is	,ÃsA	.n	oludom	aluclac	es	odnauc	sotnitsid	sodot	nos	alger	ed	sacram	1	â
n	sorto	sol	ed	onu	adac	y	etnanrebog	led	odangised	lanif	xetrev	nu	ertne	sahceh	senoicidem	1	â	n	ed	otnujnoc	le	euq	lat	,2/)1ân(n=i1â0=°Ð½Ð£Ð	dutignol	otse	nE	.odad	hpargid	le	rop	sadanrebog	saen¡Ãtlumis	saicneurgnoc	ed	etneidnopserroc	ametsis	le	odneivloser	ramukjaravihS	y	edgeH	rop	sadaborp	sasoicarg	sasoicarg	erbos	sarutejnoc
setnaseretni	sal	ed	sanugla	ed	acreca	somitucsid	,n³Ãicces	atse	nE	.sopmacoen	y	siolaG	opmac	,sonaileba	sopurg	,sonital	sodardauc	y	senoicargid	sasoicarg	ertne	senoixenoc	sanugla	noreicelbatse	n©Ãibmat	usH	y	moolB	otnemucod	omsim	le	nE	}h}h,...,2h,1h;rk,...,2k,1k{=K	erehw	,s+qZ=nZ	fo	gnippam	etelpmoc-raen	)1,K(	a	stsixe	ereht	fi	ylno	dna	fi
srucco	,s+q=n=jhs1=j7$	+ikr1=i£Ð	erehw	,)âjhPs1=jªâ(ªâ)âikCr1=iªâ(	fo	gnilebal	lufecarG	A	.hpargid	nu	ed	sedrob	y	secitr©Ãv	sol	atneserper	q	y	n	rajeD	)]5[(	.9.3	ameroeT	:sodanoicaler	n¡Ãtse	sonacrec	sapam	)1,K(	sol	y	n³Ãicceloc	atse	ed	etnagele	odateuqite	le	euq	artseum	odatluser	etneiugis	lE	cilcic	aicneuces	al	ed	sotnemele	sol	ed	saipoc	ed
olgerra	nu	se	atelpmoc	isac	aÃfargotrac	)»Î,K(	a	,n»Î=jhs1=j7$	+ikr1=¸ÐºÐ£Ð	odneicafsitas	n¡Ãtse	jk	y	ih	soretne	sol	euq	lat	,}sh,...,2h,1h;rk{	...	,2k,1k{=K	aicneuces	y	»Î	odacificepse	oretne	nu	araP	]5[	-	8,3	n³ÃicinifeD	.selanoicceridinu	sonimac	y	solcic	ed	n³Ãinu	al	ed	etnagele	odateuqite	le	odaziretcarac	nah	usH	y	moolB	,roiretna	n³Ãiccesbus	al	ed
al	a	ralimis	arenam	anu	eD	.o±Ãartxe	se	nt	is	asoicarg	se	on	D	,s¡ÃmedA	.6	=	n	o	2	=	n	)c(	is	o	2	=	t	)b(	is	o	;osulcni	se	n	y	1	=	t	)a(is	asoicarg	se	âG	.secitrev	n	ne	selcycinu	socitn©Ãdi	enopmocsed	t	ed	n³Ãinu	al	,âikCt1=i==D	ajeD	)]5[(	.7.3	ameroeT:odatluser	etneiugis	le	ad	satelpmoc	saÃfargotrac	sal	ed	oidutse	nU	.}tk,...,2k,1k{=K	ednod	1+qZ	ed
atelpmoc	aÃfargotrac	)1,K(	nu	etsixe	is	ol³Ãs	y	is	etsixe	,q=ikt1=iâ	ednod	necorpstuo	na	fi	.8.4	Noitisoporp.gniwof	eht	devorp	]31[	amukjaravihs	dna	Edgeh	,3	In	EB	Sleehw	Cilcycinu	rof	stluser	eht	,yllareneg	Erom	DNA	?dnuof	Eb	Eseht	rof	sgnirebyrebumn	Lufecarg	nac	.01â‰â€â€â€â€â€Tre	.	ROF	Tpecxe	Lufecarg	Eb	tnonk	Era	â'â’â’â'ânw	Sleehw
Cilcycinu	,11ä¤â‣¢‣¢‣¢‣¢‣¢‣¢‣¢	a	Rofâœâ€Tr,	Taht	,	1h,	Qw	Sleehw	nequops	dna	nequsps	eht	neht	,)4dom(â€â€â¡â¡â¡â â‣	fi	fi	DNA	k	emasto	rof	)pdom(â€â€â•1âá¢¢¢tyââââ	enM'Pdom.	âˆã¢2â¢±ãž	fi	.p	sn	f	tnemele	EVIMIMIRP	EB	â¢¢	́	,2/)1’1â	́âˆâ	́tha	(=q	tel	tel	emirp	ddo	na	Eb	p	tdo	,	.6.4	Noitispop.Lufecarg	Era	ylevitcepser	â†â'âqâ	́â	́â	́â†â'â'k
â'â'	See	NECOPPSPSH	fi	DNA	,k	Emros	Rof	)pdom(â€â€+K2â¡â¡â¡â‣¢’’â	́â	́â	́ãţ(	f	sc	tnemele	Ev	2	2	2	/)11â	́ã¢p(=Q	Tel	,Rebnun	emirp	d	na	na	Eb	P	tel	)]5[(	.5.4	noitisopop2/)11â	́ã¢	́tha(=Q	rof	Lufecarg	Era	ylevitcepser	â’â’â’â’âqâq	̂	́â	́hQ	Cilcycinu	Necops	Eht	DNA	necorpstuo	eht	neht	,K	Ems	rof	)pdom(â€ã¢1+K2â¡â¡â¡â‣¢’â'â	̢onâ	́â2â¢¢¢	́	â°
tnemele(F	ãž	dna	dna	emirp	ddo	na	Eb	p	tel	)5[	(	.4.4	noitsoporp.lufecarg	si	â'â’â'â	̢q	rdEHW	Necompspss	neksni	eht	fi	leehw	si	Cilcycinu	nechoptuo	na	)]]5[(	.3.4	noitisoporp.sleehw	cilcycinu	fo	gnilebal	Lufecarg	no	snoitaziretcarahc	gniwoolf	eht	Edam	Evahh	ush	dna	moolb.cilcycinu	dellac	fot	nordu	s.	secops	lla	f	,Necopsni	si	,ylralilim	.mir	eht	ot	ot	ot
ot	morf	tuo	tniop	tniop	lla	lla	lla	f	lla	f	lla	f	lla	f	lla	f	lla	f	lla	fi	,	leehw	detcerid	A	)5[(	.2.4	noitinifed.Segde	n2	Nw	yb	dened	Dna	Leehw	demret	si	)â€â€ã¢œâ€â€â	Eht(	Elcyc	Eht	Fo	XETREV	HCAE	ot	Denioj	)â€â€â	Ehtsisâ	Ehts.	Hparg	A	).	]5[	(	.1.4	noitinifed.sleehw	Cilcycinu	Fo	Gnilebal	Lufecarg	Ssucsid	ew	Wheel	wnâ	†	’is	elegant,	then	the	addition	of
the	radio	labels	is	congruent	to	zero	€	’	(mod2n+1).	Using	Proposition	4.8	Hegde	and	Shivarajkumar	developed	an	algorithm	to	test	the	following.	TEOREM	4.9.	The	unicillic	open	wheel	wnâ	†	is	elegant.	Bloom	and	Hsu	[5]	showed	that:	Proposition	4.10.	A	unicillic	wheel	inspired	by	n	vertices	is	elegant	if	and	only	if	the	unicillic	wheel	open	on	the
vertices	is	elegant.	By	the	4.10	proposal,	the	unicyclic	wheel	inspired	wn	'†'	is	also	elegant.	We	discussed	the	grace	of	D	(N1,	N2,	â€	...,	NK;	M1,	M2,	â€	...,	Mk).	Definition	4.11.	n.cmâ	†	’is	the	digit	obtained	from	n	copies	of	the	unidirectional	cycle	cm	†’	that	have	a	common	vertex.	and	¥1	.	And	they	also	conjectured	that:	Conjecture	4.12.	For	any
positive,	even	n	and	any	integer,	the	n.cmâ	†	’	is	elegant.	This	conjecture	has	been	demonstrated	for	m	=	5,	â€	,	7	in	[17],	m	=	9,	â€	,	11	and	13	in	[15],	M	=	15,	â€	,	17	in	[16],	Mâ€	1,000	=	â€	,	19	in	[7]	and	Mâ€	,	=	â€	,	23	in	[2]	Definition	4.13.	It	is	said	that	a	D-digraph	is	balanced	if	the	Indegree	and	the	open	air	of	each	vertex	is	the	same.	The	next
digit	is	an	example	of	balanced	grade	digits.	Definition	4.14.	D	(n1,	n2,	€	...,	nk;	m1,	m2,	...,	mk)	where	k	is	any	positive	integer	denotes	the	digit	that	has	n1	unicicles	length	m1,	n2	unicicles	length	m2	...,	nk	unicicles	of	mk	length	that	has	a	common	vertex.	By	resolving	the	corresponding	system	of	congruences	governed	by	balanced	grade	digits,
Hegde	and	Shivarajkumar	[12]	demonstrated	the	following.	If	a	grade	balanced	digit	is	elegant,	then	the	number	of	arcs	in	D	is	uniform.	When	using	Friedander	et.	[8]	Results	Hegde	and	Shivarajkumar	[12]	proved	the	following	theoorema	4.16.	The	digit	d	(n1,	n2,	â€	...,	nk;	m1,	m2,	â€	...,	mk)	is	elegant	if	and	only	if	â€œi	=	1knimi	is	dom(	Æ	¬â	¢Ã0
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