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Repeat,	to	the	extent	that	you	want	and	...	the	florets	were	disposed	of	spirals	in	the	stem.	Keep	in	mind	that	it	will	not	always	find	the	Fibonacci	number	in	the	number	of	pã	©	talos	or	spirals	in	seed	heads,	etc.,	although	they	often	approach	the	numbers	of	Fibonacci.	Rabbits,	cows	and	bees	Family	on	the	rabbit	of	the	rabbit	that	wrote	fibonacci	and
then	in	two	adaptations	of	it	to	make	it	realistic.	It	is	the	same	plant	whose	side	view	is	above.	We	can	give	this	to	say	that	the	female	of	each	pair	is	accompanied	with	any	man	and	produces	another	pair.	Didn't	you	not	know	that	4,	7,	11,	18	and	even	29	occurred	in	the	images	not	fibonacci	from	above?	But	are	Fibonacci's	number	always	those	that
appear	in	plants?	Can	you	see	the	two	spiral	sets?	What	happens	with	a	plane?	What	do	you	think	is	the	blood	relative	and	which	is	the	relationship	due	to	marriage?	The	book	Alan	Turing:	The	Enigma	by	Andrew	Hodges	is	a	pleasant	and	legible	story	of	his	life	and	work	in	informal,	as	well	as	his	contributions	to	break	the	German	war	timeline	Quina
called	"Enigma".	In	the	law,	these	two	are	sometimes	distinguished	because	one	is	a	relative	of	your	blood	and	the	other	does	not,	just	a	relative	through	the	marriage.	The	curve	of	this	shell	is	called	equiagular	or	logaric	spirals	and	is	of	a	common	nature,	although	the	'growth	factor'	may	not	always	be	golden	relationship.	Asã,	5,	6	and	7	are	children
of	0,	1	and	2	respectively.	This	is	a	really	excellent	book,	suitable	for	everyone,	and	especially	good	for	teachers	looking	for	more	material	to	use	in	class.	If	not,	here	is	why.	Each	of	them	also	had	two	parents,	so	that	what	about	yours	there	will	be	in	your	world?	Rabbits	have	been	numbered	in	an	unique	way	so	that	in	the	same	generation	the	new
rabbits	are	numbered	in	the	order	of	the	number	of	parents.	This	was	noticed	by	Doug	Yanega	of	the	Entomology	Research	Museum	of	the	University	of	California.	What	happens	passes	789	,016	,773	,332	,441	,98	,55	,43	,12	,31	,8	,5	,3	,2	,1	,0	.)"eebyenoh"	anu	¡Ãracifingis	"eeb"	anu	n³Ãicces	atse	ne(	ajeba	anu	ed	sortsecna	sol	natneuc	iccanobiF	ed
soremºÃn	sol	om³Ãc	somerartsom	n³Ãicces	atse	ne	y	sajeba	sal	ed	selausuni	sacits​Ãretcarac	sahcum	yah	,ohceh	eD	.aturf	al	ne	iccanobiF	ed	soremºÃn	sol	euqsuB	.sortseam	arap	orbil	nu	-	dnalraG	lemmaH	idurT	setnagirtnI	soremºÃN	noc	sedadivitcA	etnanicsaF	:nuF	iccanobiF	:iccanobiF	ed	orbil	orto	us	rarim	ebed	n©ÃibmaT	.opmac	nu	ne	nenop	es
,arbmeh	anu	,ohcam	nu	,sodican	n©Ãicer	sojenoc	ed	rap	nu	euq	somagnopuS	.ecalne	etse	ne	cilc	odneicah	onam	adnuges	ed	n³Ãisrev	anu	regocer	ed	zapac	res	edeup	orep	,n³Ãiserpmi	ed	areuf	¡Ãtse	aroha	sosoiruC	samelborP	y	selzzuP	635	!elbadnemocer	yuM	!artxe	saton	odunem	a	y	satelpmoc	senoiculos	noc	odot	,s¡Ãm	y	,so​Ãr	ed	ecurc	ed
sazebacepmor	,socig¡Ãm	sodardauc	,solrevloser	y	sotnirebal	ed	opit	odot	erbos	olut​Ãpac	etnelecxe	nu	,zerdeja	ed	sazebacepmor	,socirt©Ãmoeg	sazebacepmor	,socit©Ãmtira	selzzup	yaH	?sacits​Ãdatse	sanugla	rinuer	y	sogima	sut	ed	sonam	sal	ridem	on	©Ãuq	roP¿Â	.)n³Ãicces	atse	ed	s©Ãupsed	rev(	sazebacepmor	ed	setnelecxe	sorbil	soirav	³Ãibircse
)eenk-eduD	odaicnunorp	,0391	-	7581(	yeneduD	E	yrneH	,s©Ãlgni	tsilzzup	lE	yeneduD	ed	sacav	saL	.anier	al	adamall	laicepse	rejum	anu	yah	sajeba	ed	ainoloc	anu	nE	!serdap	sod	neneit	sodot	on	:omoc	sajeba	sal	erbos	selausuni	sohceh	sonugla	,oremirP	.511-89	sanig¡Ãp	,6691	,otnemelpuS	96	nemulov	,yteicoS	ygolomotnE	sasnaK	fo	lanruoJ	ne
,agenaY	D	)eaditcilaH	:aretponemyH(	rodus	ed	sajeba	ne	oxes	ed	n³Ãicangisa	y	oxes	ed	n³ÃicaleR	.asoc	arto	reiuqlauc	euq	"sacit¡Ãmetam	recah"	edeup	rodanedro	nu	om³Ãc	ed	n³Ãisiv	anu	ed	s¡Ãm	oid	em	euq	)!acin³Ãrtcele	anugnin¡Â(	serotpurretni	y	sallibmob	ed	areuf	rodanedro	nu	riurtsnoc	om³Ãc	y	sazebacepmor	ne	omoc	​Ãsa	,atejrat	al	ed	areuf
ardehilop	ed	D-3	soledom	recah	ne	osrucer	etnelecxe	nu	sE	?5¿Â	zev	lat	o	3	se	-	ed	ahceh	¡Ãtse	"talf"	seicifrepus	satn¡Ãuc	etneuC	?anaznaM¿Â	?serdap	?serdap	sut	ne	senoicareneg	5	ecah	¡Ãrbah	sadartne	satn¡Ãuc¿Â	,soleuba	sut	a	sod	y	,serdap	sut	a	n³Ãicareneg	anu	sevleuv	iS	At	At	the	end	of	the	first	month,	they	mate,	but	there	is	still	one	only	1
pair.	The	spiral-in-the-squares	makes	a	line	from	the	centre	of	the	spiral	increase	by	a	factor	of	the	golden	number	in	each	square.	Contents	of	this	page	The	icon	means	there	is	a	You	do	the	maths...	First	published	in	1917,	this	book	inspired	many	people	to	look	for	mathematical	forms	in	nature.	The	number	of	turns	in	each	direction	and	the	number
of	leaves	met	are	three	consecutive	Fibonacci	numbers!	For	example,	in	the	top	plant	in	the	picture	above,	we	have	3	clockwise	rotations	before	we	meet	a	leaf	directly	above	the	first,	passing	5	leaves	on	the	way.	You	will	see	that	the	pair	of	numbers	(counting	spirals	in	curing	left	and	curving	right)	are	neighbours	in	the	Fibonacci	series.	Try	the
same	thing	for	broccoli.	Leafnumberturnsclockwise	31	52	83	The	pattern	continues	with	Fibonacci	numbers	in	each	column!	Leaf	arrangements	of	some	common	plants	One	estimate	is	that	90	percent	of	all	plants	exhibit	this	pattern	of	leaves	involving	the	Fibonacci	numbers.	At	the	edge	of	the	picture,	if	you	count	those	spiralling	to	the	right	as	you
go	outwards,	there	are	55	spirals.	Grand-	and	great-	refer	to	relatives	or	your	parents.	The	other	two	sequences	Coxeter	mentions	above	have	other	pairs	of	starting	values	but	then	proceed	with	the	exactly	the	same	rule	as	the	Fibonacci	numbers.	Each	floret	is	peaked	and	is	an	identical	but	smaller	version	of	the	whole	thing	and	this	makes	the
spirals	easy	to	see.	I	remember	as	a	child	looking	in	a	field	of	clover	for	the	elusive	4-leaved	clover	--	and	finding	one.	There	are	a	Fibonacci	number	of	new	rabbits	in	each	generation,	marked	with	a	dot.	From	St.	Mary's	College	(Maryland	USA),	Professor	Susan	Goldstine	has	a	page	with	really	good	pine	cone	pictures	showing	the	actual	order	of	the
open	"petals"	of	the	cone	numbered	down	the	cone.	Here	we	follow	the	convention	of	Family	Trees	that	parents	appear	above	their	...9330816.1	ed	asicerp	n³Ãicaler	anu	,ihP	euq	rartsom	arap	ragitsevni	arap	ogla	omoc	y	amorb	anu	euf	otse	)6991	ne	atleuv	ed(	zev	aremirp	rop	adaerc	euf	anig¡Ãp	atse	odnauC	:ATON	.X	10732	684	0	NBSI	,9791	,skoob
revoD	,kooC	A	erodoehT	adiv	al	ed	savruc	saL	?n³Ãicaunitnoc	A	edn³ÃD	le	ne	ojaba	ed	secalne	sol	riuges	edeup	n©ÃibmaT	?tes	adac	ne	yah	sotn¡ÃuC¿Â	.eaecaretsa	ailimaf	al	,seisiad	samleahcim	:solat©Ãp	98	,55	murhterip	,niatnalp	:solat©Ãp	43	airocihca	,sorgen	sojo	ed	nasus	,retsa	:solat©Ãp	12	seisiad	sonugla	,airarenic	,dlogiram	nroc	,trowgar
:solat©Ãp	31	smuinihpled	:solat©Ãp	8	.amicne	satserc	31	eneit	alopama	ed	allimes	ed	azebac	atsE	sallimes	ed	sazebaC	.1	y	2	noc	azneimoc	sacuL	oremºÃn	eires	al	]iccanobiF	ed	soremºÃN[	1	y	0	a	raznemoc	ed	ragul	ne	orep	,etneiugis	le	riugesnoc	arap	sod	somitlºÃ	sol	odneida±Ãa	-	iccanobiF	soremºÃn	sol	euq	arenam	amsim	al	ed	namrof	es	sacuL	ed
soremºÃn	soL	ihP	y	iccanobiF	oitis	etse	ed	s©Ãvart	a	odnagevaN	?sonibar	sol	ed	amelborp	ortseun	a	atseupser	al	se	atse	©Ãuq	rop	rev	sedeup	arohA¿Â	?ereum	onugnin	euq	odneimusa	,so±Ãa	21	ed	s©Ãupsed	​Ãlla	n¡Ãtse	setnatse	sotn¡Ãuc¿Â	,o±Ãa	adac	ocinºÃ	flac-ehs	orto	ecudorp	ose	ed	s©Ãupsed	y	so±Ãa	sod	ed	dade	al	a	flac-ehs	remirp	us
ecudorp	acav	anu	iS	:)sodreucer	ed	asnerp	,7691(	sosoiruC	samelborP	y	selzzup	635	orbil	us	ne	571	amelborp	le	ne	)serejum(	sacav	y	)erbmoh(	sorot	ne	sojenoc	y	so±Ãa	ne	sesem	aibmaC	!sarbmeh	ed	oremºÃn	le	riced	oreiuQ	-	he	-	setnaseretni	nos	euq	sarbmeh	sal	ol³Ãs	se	,etnemlaer	euq	odnaton	samelborp	sol	aednoder	eS	.75	-	35	sanig¡Ãp	,)3691(	1
lov	,ylretrauQ	iccanobiF	ne	nisaB.L.S	rop	azelarutaN	al	ne	ecerapa	omoc	lat	aicneuceS	iccanobiF	aL	31	8	5	3	2	:ELAMEF	ajeba	anu	ed	8	5	3	2	1	:ELAM	ajeba	anu	ed	:serdap	:serdap	:serdap	:serdap	:serdap	ed	oremºÃN	sednarg	sednarg	sednarg	-sednarg	,tg,tg	narg	,narg	-narg	:	iccanobiF	ed	soremºÃn	sol	somev	oveun	eD	.nos	seroyam	sanosrep	sal
,somav	abirra	s¡Ãm	sartneim	y	odnof	le	ne	n¡Ãtse	senoicareneg	samitlºÃ	sal	euq	​ÃsA	Spirals	are	seen	in	snail	snails	and	sea	shells	and,	as	we	see	later,	in	the	disposition	of	seeds	in	flowering	plants	also.	also.	ne	stnemesumA	yeneduD	E	yrneH	ed	sazebacepmor	ed	sorbiL	.rejum	anu	y	n³Ãrav	nu	,serdap	sod	a​Ãnet	erdam	us	euq	ay	,soleuba	2	eneiT
.slaripS	iccanobiF	sol	rev	nedeup	es	sapate	sal	sadot	nE	.)sedadinu	5	ed	sodal	eneit	euq(	ardauc-3	al	omoc	ardauc-2	al	otnat	odnacot	arto	ogeul	y	;ogral	ed	sedadinu	3	sodal	renet	euq	ol	rop	-	2	odal	led	azalp	amitlºÃ	al	omoc	airatinu	azalp	anu	otnat	odnacot	-	azalp	aveun	anu	rajubid	somedop	arohA	.217-796	sanig¡Ãp	,8891	,59	loV	,ylhtnoM
lacitamehtaM	naciremA	le	ne	yuG	K	drahciR	so±ÃeuqeP	soremºÃN	ed	etreuF	yeL	aL	:rarim	anep	al	elav	sodaucedani	sotad	ed	saen³Ãrre	senoisulcnoc	acas	etneg	al	©Ãuq	rop	y	om³Ãc	erbos	oluc​Ãtra	elbigel	y	etnelecxe	nu	se	yuG	drahciR	.satleuv	2	somatisecen	ol³Ãs	,artnoc	ne	somav	iS	?zev	arto	ihP	-	)oded	led	lanif	la(	otroc	s¡Ãm	oseuh	le	noc	oidem
oseuh	led	n³Ãicaler	al	ed	yah	©ÃuQ¿Â	?dadrev¿Â	,atsilaer	yum	se	on	sojenoc	sol	ed	amelborp	lE	.ojaba	sajoh	sal	nadnocse	on	seroirepus	sajoh	sal	euq	arap	odunem	a	nalgerra	es	sajoh	sal	,atnalp	anu	ne	ojaba	somarim	iS	.sallimes	y	sajoh	ed	selaripse	ed	senortap	y	"serailimaf	selobr¡Ã"	soirav	ne	necerapa	©Ãuq	rop	y	iccanobiF	ed	soremºÃn	sol	arim
,oremirp	le	,etsE	.ahcered	al	a	omoc	adreiuqzi	al	a	otnat	odnavruc	selaripse	ramrof	necerap	ajnaran	"selatep"	sol	euq	rev	edeup	eS	.alrev	arap	adatrop	al	ed	negami	al	ne	cilc	agah	,erba	es	euq	anig¡Ãp	al	ne	y	adatrop	al	ed	negami	a±Ãeuqep	atse	o	orbil	led	olut​Ãt	ed	ecalne	le	ne	cilc	agah	-	adatrop	us	ne	n³Ãicartsuli	aneub	anu	eneit	)4991	,sserP
ytisrevinU	egdirbmaC	,sanig¡Ãp	004(	naeJ	?n³Ãiccerid	adac	ne	yah	selaripse	satn¡ÃuC¿Â	.iccanobiF	lareneG	eires	al	nos	seires	satsE	?iccanobiF	erpmeiS¿Â	.oidutse	ed	alas	al	ed	derap	us	o	alua	nu	arap	adauceda	adarod	n³Ãicces	al	ne	onu	odneyulcni	,seletrac	soirav	odacilbup	ah	n©ÃibmaT	)!aroha	enilno	olrarpmoc	sedeup	osulcnI(	?n³Ãiccerid	adac	ne
yah	selaripse	satn¡ÃuC¿Â	.,12,31,8,5,3,2,1,1	iccanobiF	soremºÃn	sol	odnartsom	negami	arto	recah	somedoP	slaripS	llehS	y	selgnatceR	Dover	Press,	1958,	250	pages.	Here	are	some	more	examples	of	non-Fibonacci	numbers:	Here	is	a	orbil	etse	etnemadanutrofaseD	...sacit¡Ãmetam	sal	secaH	.ahcered	al	a	​Ãuqa	sodartsom	senortap	sol	ecudorp	sajoh
sal	ed	n³Ãicaremun	aL	??on	o	aicnedicnioc	anu	ol³Ãs	sE¿Â	sollidun	2	.duteiuq	al	ne	​Ãgremus	em	euq	onu	odneis	eugis	y	©Ãrpmoc	euq	sacit¡Ãmetam	ed	sorbil	soremirp	sol	ed	onu	euF	.atcer	aen​Ãl	anu	ne	lartnec	ollat	led	etnematcerid	eveum	es	otnup	adaC	.iccanobiF	ed	sovitucesnoc	soremºÃn	nos	5	y	3	,2	euq	evresbO	.esabrewolF	odamall	s©Ãdnaloh
bewrewolF	ed	adeuqsºÃb	ed	ecidn​Ã	le	:satnalp	y	serolf	ed	sogol¡Ãtac	soirav	a	nos	​Ãuqa	secalne	soL	.iccanobiF	soremºÃn	nos	on	etnemavitinifed	euq	solat©Ãp	noc	satnalp	yah	euq	nartseum	etnemlaer	aiscuf	al	ed	solat©Ãp	4	sol	,ograbme	niS	.onrotnoc	le	ne	onog¡Ãtnep	nu	isac	se	om³Ãc	evresbO	.opmac	le	odot	ne	serap	3	odneicah	,rap	odnuges	nu
ecudorp	lanigiro	arbmeh	al	,sem	recret	led	lanif	lA	.805	,705	.sg¡Ãp	,)0791(	8	lov	ylretrauQ	iccanobiF	knodrednO	B	P	iccanobiF	ed	soremºÃN	y	selppaeniP	.)3.1:1	o	1:1	noreuf	sadartnocne	selaer	senoicroporp	sal(	ihp	a	artneucne	on	oveun	ed	y	sonam	002	isac	ne	n³Ãicator	ed	sotnup	sus	ed	soded	sol	ed	sedutignol	sal	arim	2002	ne	socin¡Ãtirb
socid©Ãm	sod	rop	adazilaer	n³Ãicagitsevni	aL	?yah	sotn¡ÃuC¿Â	.sazebacepmor	ed	sanig¡Ãp	sod	omoc	​Ãsa	,cte	,seneg¡Ãmi	,acisºÃm	,arutcetiuqra	:setra	sal	ne	)if(	adarod	n³Ãicces	al	,?iccanobiF	are	n©ÃiuQ¿Â	erbos	sanig¡Ãp	yaH	.soveuh	necudorp	on	,anier	ajeba	al	ed	aicnerefid	a	orep	n©Ãibmat	sarbmeh	nos	euq	sarerbo	sajeba	sahcum	yaH	.s¡ÃM..
348	,125	,223	,991	,321	,67	,74	,92	,81	,11	,7	,4	,3	,1	,2	:rad	a	seroiretna	sod	sol	ed	amus	al	se	etneiugis	le	euq	ed	alger	al	neneit	,iccanobiF	soremºÃn	sol	euq	laugi	la	,ogeul	y	1	y	2	noc	nazneimoc	euq	sacuL	soremºÃn	sol	nos	satnalp	ne	soremºÃn	ed	nºÃmoc	eires	artO	!iccanobiF	ed	soremºÃn	sol	nartseum	satnalp	sal	sadot	on	euq	oralc	¡Ãtse	euq	​ÃsA
:sallitsoc	92	eneit	simrenI	iinosurG	sutcaconihcE	etse	euq	sartneim	:selaripse	81	y	11	noc	arto	yah	​Ãuqa	y	:arto	al	ne	7	y	n³Ãiccerid	anu	ne	selaripse	4	ed	oralc	olgerra	nu	noc	now	out	of	print,	but	click	the	book-title	link	and	Amazon.com	will	see	if	you	can	find	a	copyIt's	not	an	obligation.	Do	you	use	a	different	name	for	your	father's	sister?	In	the
adaptability	of	the	hand	of	the	man	J	W	Littler,	The	Hand	vol	5	(1973)	pages	187-191.	If	there	are	N	seeds	in	a	frame,	then	the	most	recent	seed	appears	closer	to	the	central	point,	in	0·618	of	a	spin	from	the	angle	at	which	the	last	one	appeared.	How	many	spirals	go	on	the	other	side	in	these	places?	Rabbits	have	been	numbered	to	allow	comparisons
and	count	them,	as	follows:	All	rabbits	born	in	the	same	month	are	of	the	same	generation	and	are	on	the	same	level	in	the	tree.	Click	on	the	image	on	the	right	to	see	it	in	more	detail	in	a	separate	window.	He	is	a	member	of	the	margarita	family	with	the	scientific	name	Echinacea	purpura	and	native	of	the	Illinois	meadow	where	he	lives.	Make	a
diagram	of	your	own	family	tree	and	so	on.	Fuchsia	Lirios	Lirios	Roses	available	as	poster	at	AllPosters.com	3	petals:	lily,	iris	Mark	Taylor	(Australia),	a	Hemerocallis	and	Liliums	(lilies)	grower	points	out	that	although	they	seem	to	have	6	petals	as	shown	above,	3	are	actually	sepals	and	3	are	petals.	Sow	them	between	April	and	June	and	keep	them
warm.	You	do	math...	In	this	article,	two	students	from	the	Indian	Statistical	Institute	of	Calcutta	find	that	"there	is	a	good	variation	in	the	number	of	rays	lineages	and	disc-florets"	but	the	modes	(mainly	values)	are	actually	Fibonacci	numbers.	This	is	a	better	simplification	of	the	problem	and	quite	realistic	now.	It	is	often	represented	by	a	Greek
letter	Phi.	A	fucsia	has	4	sepals	and	4	petals:	and	sometimes	sweet	peppers	do	not	have	3	but	4	cameras	inside;	and	here	are	some	flowers	with	6	petals:	crocus	narcissus	amaryllis	You	could	argue	that	the	6	petals	in	the	coconut,	narcissus	and	amaryllis	are	really	two	sets	of	3	petals	if	you	look	closely,	and	3	is	a	Fibonacci	number.	ModelsH	m	Cundy
and	p	rollett,	(third	edition,	Tarquin,	1997)	remains	a	Y¿Â	.solat©Ãp	o	samar	,sajoh	ne	nallorrased	es	sotnup	sol	is	eugis	es	)sallimes(	sotnup	sotse	rop	odartsom	n³Ãrtap	omsim	lE	.auga	le	ne	dadilibatolf	nanoicroporp	saram¡Ãc	saL	.sopit	setnerefid	ed	sonainrofilac	onip	ed	sonoc	ed	n³Ãicceloc	narg	anu	ne	sorto	y	atnugerp	atse	ed	oidutse	nu	erbos
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ainoloc	anu	ne	eviv	,etnemlausuni	,y	ajeba	al	ed	rojem	le	se	somebas	sortoson	ed	a​Ãroyam	al	euq	lE	?senoicareneg	01	ecah	senoicareneg	They	have	an	unusual	family	tree.	A	quote	from	Coxeter	in	Phyllotaxis	H	S	M	Coxeter,	in	his	Introduction	to	Geometry	(1961,	Wiley,	page	172)	-	see	the	references	to	the	foot	of	this	page	-	has	the	following
important	quote:	it	must	be	admitted	frankly	that	in	some	plants	the	numbers	do	not	belong	to	the	sequence	of	f's	[Fibonacci	numbers]	but	to	the	sequence	of	g's	[4,5	numbers]	or	even	have	two	more	grandparents	Numbers	of	Fibonacci,	the	Golden	Section	and	Plants	A	particular	plant	shows	the	numbers	of	Fibonacci	in	the	number	of	"growth	points"
it	has.	There	is	a	wonderful	section	on	equations	of	pretty	curves,	some	simple,	some	not	so	simple,	that	are	a	challenge	to	draw	even	if	we	use	spreadsheets	to	trace	them	now.	We	can	continue	adding	squares	around	the	image,	every	new	square	that	has	a	side	that	is	as	much	as	the	sum	of	the	last	two	square	sides.	Fibonacci	statistics	in	Conifers	A
Brousseau	,	The	Fibonacci	Quarterly	vol	7	(1969)	pages	525	-	532	You	will	occasionally	find	pine	cones	that	do	not	have	a	number	of	Fibonacci	spirals	in	one	or	both	directions.	Here	is	a	spiral	drawn	in	the	squares,	a	quarter	circle	in	each	square.	Are	there	flowers	shown	with	other	petal	numbers	that	are	not	Fibonacci	numbers?	You	do	math...	Four
is	particularly	unusual	as	the	number	of	petals	on	plants,	with	3	and	5	definitely	being	much	more	common.	The	closely	related	value	we	write	as	phi	with	a	small	"p"	is	only	the	decimal	part	of	Phi,	i.e.	0·618034.	Make	a	Family	Tree	Name	diagram	so	that	"I"	is	at	the	bottom	and	"Mum"	and	"Papa"	are	above	you.	Find	the	next	one	on	the	stem.	Where
else	can	you	find	Fibonacci	numbers	in	fruits	and	vegetables?	Counting	them	again	shows	theFibonacci.	This	time	3,	5	and	8	are	consecutive	numbers	in	the	Fibonacci	sequence.	The	photo	here	is	by	Tim	Stone	StoneI	mean,	I'm	sorry.	♪	I'm	gonna	go	♪ynam	era	erehT	.ezis	emas	eht	sdees	eht	lla	htiw	,daeh	dees	rewolfnus	laer	a	no	ertnec	eht	raen
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stnerap	owt	dah	osla	yeht	.stnerap	owt	evah	os	dna	elam	a	htiw	detam	sah	neeuq	eht	nehw	decudorp	era	salamef!	rehtaf	on	tub	rehtom	a	evah	ylno	seeb	elam	os	,sgge	desilitrefnu	s'neeuq	eht	yb	decudorp	era	selaM	.nwohs	sdees	tseraen	eht	htiw	sdees	0003	fo	daehdees	regral	a	dna	sdees	3	tsesolc	eht	dna	nwohs	sdees	tsesolc	yllacitamehtam	eht	htiw
daehdees	dees	0001	a	fo	Erutcip	a	A.	interesting	mathematical	properties	of	this	tree	that	are	explored	in	later	pages	on	this	site.	Maybe	it	came	there	from	a	mixture	of	bird	seeds	that	I	put	last	year?	0,	1,	2,	3,	5,	8,	13,	21,	34,	55,	89,	144,	233,	377,	610,	987	..More.	It	can	be	fun	to	try	to	see	how	far	you	can	go.	But	the	trend	has	a	universal	number
behind	it,	the	golden	section,	which	we	will	explore	on	the	next	page.	Leaves	per	turn	Fibonacci	numbers	occur	when	counting	both	the	number	of	times	we	go	around	the	stem,	passing	from	leaf	to	leaf,	as	well	as	counting	the	leaves	that	we	find	to	find	a	leaf	directly	above	the	beginning.	In	a	big	flower	head,	we	see	more	spirals	beyond	what	we	do
near	the	center.	The	spirals	are	patterns	that	the	eye	sees,	spirals	"curvier"	appear	near	the	center,	more	flat	spirals	(and	more	of	them)	appearing	further	than	we	go.	Fascinating	Fibonaccis	by	Trudi	Hammel	Garland.	So	female	bees	have	two	parents,	one	male	and	one	female,	while	male	bees	have	only	one	father,	one	woman.	This	is	in	the	Gold	and
Fibonacci	Spirals	Section	on	plants.	Fibonacci	System	in	Aroids	in	The	Fibonacci	Quarterly	vol	9	(1971),	pp.	253	to	263.	©	1996-2016	Dr	Ron	Knott	updated	25	September	2016	Do	you	have	the	same	numbers	as	in	the	image?	Each	new	seed	is	only	phi	(0·618)	of	a	last	turn	(or,	equivalently,	there	are	Phi	(1·618)	seeds	per	turn).	So	it	is	a	logical
deduction	that	the	world's	population	must	be	smaller	and	smaller	as	time	continues!	Is	there	a	mistake	in	Dee's	argument?	A	plant	that	grows	a	lot	like	this	is	the	"sneezewort":	Achillea	ptarmica.	Aroids	are	a	plant	family	that	includes	Dieffenbachias,	Monsteras	and	Philodendrons.	If	you	can	count	the	spirals	in	both	directions.	An	interesting	fact	is
that	for	all	the	series	that	arefrom	the	addition	of	the	last	two	numbers	to	get	the	next	beginning	of	any	two	values	(higher	than	zero),	the	relationship	ofThe	terms	will	always	tend	to	Phi!	So,	Phi	(1,618	...)	and	her	identical	decimal	sister	Phi	(0.618	...)	are	constants	common	to	all	varieties	of	the	Fibonacci	series	and	also	have	many	interesting
properties	of	their	own.	The	most	irrational	website	of	the	American	Maths	Society	(AMS)	What's	New	in	Mathematics	Monthly	Columns.	You	will	see	that	the	third	sheet	and	the	fifth	leaves	are	the	next	closest	under	our	boot	sheet,	but	the	next	one	is	the	eighth	and	then	the	13.	It	is	a	mini	cauliflower	with	its	own	small	florets,	all	arranged	in	spirals
around	a	center.	Several	organizations	and	companies	have	a	logo	based	on	this	design,	using	the	spiral	of	Fibonacci	squares	and	at	some	point	with	the	shell	of	Nautilus	overlapped.	It	doesn't	matter	if	you	don't	have	brothers,	sisters	or	nephews,	since	the	diagram	is	meant	to	show	relationships	and	their	names.	Here	are	some	more	available
AllPosters.com	posters	that	are	excellent	for	your	study	wall	or	classroom	or	to	go	with	a	scientific	project.	Here	is	a	computer-generated	image	based	on	a	type	of	African	violet	plant,	while	this	has	many	leaves.	Fibonacci	rabbits,	the	original	problem	that	Fibonacci	investigated	(in	1202)	was	how	fast	rabbits	could	be	reproduced	in	ideal
circumstances.	Use	your	calculator	and	maybe	bring	a	chart	of	these	relationships	and	see	if	something	similar	is	happening	compared	to	the	previous	chart.	A	tip:	soak	the	cones	in	the	water	to	close	to	facilitate	the	counting	of	the	spirals.	Take	a	look	at	a	cauliflower	the	next	time	you	are	preparing	a:	First	look	at	it:	count	the	amount	of	florets	in	the
spirals	of	your	cauliflower.	Many	of	the	topics	we	touch	on	these	pages	open	new	areas	of	mathematics,	such	as	continuous	fractions,	Egyptian	fractions,Pythagoreans	and	more,	all	written	for	school	students	and	do	not	need	more	mathematics	than	they	are	covered	in	school	until	the	age	of	16.	It's	a	great	resource	for	yours.	ne	oro	ed	n³Ãicaler	al	ed
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soleubaratat	sotn¡Ãuc	y¿Â	...	...	oleubaratat	61	y	.sadaicapse	etnemlaugi	n¡Ãtse	erpmeis	sallimes	sal	,allimes	al	ed	azebac	al	aes	ednarg	n¡Ãuc	atropmi	on	,euq	artseum	n³Ãicamina	aL	.etnemaveun	erim	y	)ogral	ol	a	on	,datim	al	rop	areipmor	ol	is	omoC(	(in	the	form	of	T)	and	higher	in	the	center	there	are	3	deep	brown	flaps	and	branches	of	style)	0,	1,
1,	2,	3,	5,	8,	13,	21,	34,	55,	89,	144,	233,	377,	610,	987	..	more	...	if	we	count	in	the	other	direction,	we	get	a	differentnedlog	eht	ro	oitar	nedlog	eht	llac	ew	hcihw	,eulav	ralucitrap	a	ot	nwod	gnilttes	eb	ot	smees	oitar	ehT	:hparg	a	no	soitar	eht	tolp	ew	fi	gnineppah	si	tahw	ees	ot	reisae	si	tI	.llehs	aes	sunolitua	♪	I'm	gonna	go	♪	I	mean,	I	don't	know.	♪♪
♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪♪	♪♪♪♪♪	♪♪	♪♪♪♪♪♪	♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪	I'm	gonna	go	♪	♪	I'm	gonna
go	♪	has	produced	yet	another	new	pair,	the	female	born	two	months	ago	produces	her	first	pair	also,	making	5	pairs.	Mark	in	"brother",	"sister",	"uncle",	"nephew"	and	as	many	other	names	of	(kinds	of)	relatives	that	you	know.	We	would	get	quite	a	different	tree	if	we	listed	all	the	descendants	(progeny,	offspring)	of	a	person	as	we	did	in	the	rabbit
problem,	where	we	showed	all	the	descendants	of	the	original	pair.	Charles	Dills	has	noted	that	the	Fibonacci	numbers	occur	in	Bromeliads	and	his	Home	page	has	links	to	lots	of	pictures.	Which	plants	show	Fibonacci	spirals	on	their	flowers?	A	Dover	reprint	of	a	classic	1914	book.	Then,	when	cutting	off	the	florets,	try	this:	start	at	the	bottom	and
take	off	the	largest	floret,	cutting	it	off	parallel	to	the	main	"stem".	But	Fibonacci	does	what	mathematicians	often	do	at	first,	simplify	the	problem	and	see	what	happens	-	and	the	series	bearing	his	name	does	have	lots	of	other	interesting	and	practical	applications	as	we	see	later.	Do	the	same	for	nephew	and	niece.	Can	you	find	any	ratios	in	the
lengths	of	the	fingers	that	looks	like	Phi?	References	and	Links	a	book	an	article,	usually	in	an	academic	periodical	a	link	to	a	web	page	Excellent	books	which	cover	similar	material	to	that	which	you	have	found	on	this	page	are	produced	by	Trudi	Garland	and	Mark	Wahl:	Mathematical	Mystery	Tour	by	Mark	Wahl,	1989,	is	full	of	many	mathematical
investigations,	illustrations,	diagrams,	tricks,	facts,	notes	as	well	as	guides	for	teachers	using	the	material.	The	links	above	will	take	you	to	further	pages	on	this	site	for	you	to	explore.	5	fingers,	each	of	which	has	...	Now	look	at	the	stem.	Use	the	buttons	to	help	count	the	number	of	spirals	in	each	direction]	on	this	pine	cone.	Sepals	form	the	outer
protection	of	the	flower	when	in	bud.	The	reason	seems	to	be	that	this	arrangement	forms	an	optimal	packing	of	the	seeds	so	that,	no	matter	how	large	the	seed	head,	they	are	uniformly	packed	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪	♪♪
♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪	♪♪	♪♪
♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪♪Riddlewell,	the	squid	Christmas	party,	the
teachers	get	angry	and	everything	with	complete	solutions,	of	course!	Honey	and	family	trees	There	are	more	than	30,000	bees	species	and	in	most	of	them	bees	live	lonely	lives.	How	many	spins	did	it	take	to	get	to	each	leaf?	It	will	be	about	0·618	of	a	return	(in	one	direction).	Click	on	the	image	to	enlarge	it	in	a	new	window.	Pick	up	some	pine	cones
for	yourself	and	count	the	spirals	in	both	directions.	The	only	active	area	is	the	growing	tip	-	the	seeds	only	become	bigger	once	they	have	appeared.	The	spiral	numbers	in	each	direction	are	(almost	always)	neighboring	Fibonacci	numbers!	Click	these	links	to	get	more	500,	1000	and	5000	seeds	diagrams.	Here	is	an	image	of	a	common	pine	cone	seen
from	its	base	where	the	stem	connects	it	to	the	tree.	I	was	surprised	how	easy	they	are	to	grow	when	the	image	above	appeared	in	a	bowl	of	light	bulbs	in	my	courtyard	at	home	in	northern	England.	The	author	also	found	that	there	were	so	many	with	the	steep	spiral	(the	one	with	more	arms)	going	left	and	right.	The	mixture	of	bird	seeds	often	has
sunflower	seeds	in	it,	so	you	can	choose	some	and	put	them	in	a	pot.	Describe	a	cousin	but	use	simpler	words	like	brother,	sister,	father,	son?	Flowers,	fruits	and	leaves	In	many	plants,	the	number	of	petals	is	a	Fibonacci	number:	butter	has	5	petals;	lilies	and	iris	have	3	petals;	some	delphiniums	have	8;	maigolds	have	13	petals;	some	asters	have	21
while	daisies	can	be	found	with	34,	55	or	even	89	petals.	Theor.	Surprise,	there's	your	Fibonacci	number!	Try	a	Sharon	fruit.	-	Or	does	it	look	like	another	similar	relationship	as	well?	5	petals:	butterfly,	wild	rose,	larkspur,	columbin	(aquile),	roses	(shown	above)	La	,8	,8	,5	,3	,2	,1	,1	se	sem	adac	ed	ozneimoc	la	opmac	le	ne	sojenoc	ed	serap	ed	oremºÃn
lE	.dellatep-itlum	amrof	ne	adairc	odis	ah	alliuqetnam	le	atsah	ajoh	al	rop	erroc	sartneim	sec​Ãar	sal	a	razilanac	arap	aivull	ed	daditnac	royam	al	aparta	y	los	led	zul	al	ed	etrap	aneub	anu	eneitbo	onu	adac	euq	acifingis	otsE	.iccanobiF	oremºÃn	nu	yaH	!aserproS¡Â	.a±Ãip	anu	o	onip	ed	onoc	nu	omoc	neib	s¡Ãm	nos	seterolf	sol	ednoD	?amlap	ed	ajoh	ed
selaripse	arap	iccanobif	ed	aicneuces	al	©Ãuq	roP¿Â	.orto	led	odal	la	onu	1	o±Ãamat	ed	sodardauc	so±Ãeuqep	sod	noc	somaznemoc	iS	.saedi	sus	ed	sonugla	razilairetam	arap	omoc	etneicifus	ol	arallorrased	es	acin³Ãrtcele	n³Ãicamargorp	ed	arodatupmoc	al	euq	ed	setna	ohcum	)AI(	laicifitra	aicnegiletni	al	y	sarodatupmoc	sal	ed	sotcepsa	sohcum	ne
odaseretni	abatse	)seralocse	so±Ãa	soremirp	sus	etnarud	drofdliuG	ne	​Ãuqa	³Ãiviv	euq(	anredom	acit¡Ãmrofni	al	ed	serdap	sol	ed	onU	gniruT	nalA	!elbidrepmi	oitis	nU¡Â	!avitcaretni	ejazidnerpa	ed	aicneirepxe	anu	arap	ranoiserp	arap	senotob	y	sotof	sahcum	noc	oda±Ãesid	etnemalleb	,oitis	etnelecxe	nu	sE¡Â	.selosarig	ne	iccanobiF	ed	soremºÃn	sol
ed	solpmeje	omoc	IV	y	IIIX	,IIV	,V	sacuL	ed	sacalp	y	soremºÃn	sol	ed	solpmeje	omoc	XI	e	VXX	sacalp	,4091	,serdnoL	,etagroN	y	smailliW	,seyel	saL	acin¡Ãcem	al	noc	acin¡Ãcem	al	noc	sixatollyhp	al	ed	aiselgi	al	ed	n³Ãicaler	al	atic	...	9330816.1	ed	,adarod	aidem	al	,laicepse	rolav	nu	a	acreca	es	erpmeis	iccanobif	opit	ed	saicneuces	satse	sadot	ne
sovisecus	soremºÃn	sod	ed	n³Ãicaler	al	,somecnemoc	soremºÃn	sod	©Ãuq	noc	atropmi	on	,oreP	.rejum	anu	y	erbmoh	nu	,sojenoc	sod	ed	etnematcaxe	se	otneimican	adac	euq	se	,adiv	al	a	leif	se	on	etnemaveun	euq	amelborp	ortO	.rolfiloc	al	y	iloc³Ãrb	le	ertne	ecurc	nu	a	ebas	y	arim	)ocsenamoR	o(	onamor	rolfiloc/iloc³Ãrb	le	:)seterolf	sol	ertne	saen​Ãl
najubid	es(	etneuc	ol	euq	arap	etnemaralc	s¡Ãm	selaripse	sal	n¡Ãrartsom	senotob	sotsE	?se	©Ãuq¿Â	,​Ãsa	se	iS	.rejum	anu	,erdap	1	a​ÃneT	?sallimes	ed	ritrap	a	losarig	oiporp	us	ravitluc	on	©Ãuq	roP¿Â	.R	rop	anamuh	onam	al	ed	soded	sol	ed	soseuh	sol	ed	savitaler	sedutignol	sal	ed	acif¡Ãrgoidar	n³ÃicaulavE	...	,43	,12	So	let's	see	another	situation	of
real	life	that	is	exactly	modeled	by	the	Fibonacci	series:	bees.	One	of	his	interests	(see	his	collected	works)	was	morphogenesis,	the	study	of	theforms	of	animals	and	plants.	Cundy	and	Rollett	(Mathematic	Models,	Second	Edition	of	1961,	page	70)	say	that	this	spiral	occurs	in	snail	shells	and	head	of	flowers	that	refer	to	D'Arcy	Thompson	about	the
growth	and	form	that	probably	means	Chapter	6	"The	Eggangular	Spiral".	Looking	at	her	answers	to	the	previous	question,	her	friend	Dee	Duckshun	tells	her:	she	has	2	parents.	A	good	source	for	your	seed	is:	Nicky	seeds	that	supply	the	entire	range	of	seeds	of	flowers	and	vegetables,	including	sunflower	seed	in	the	UK.	In	the	previous	article,	he
correctly	deduced	that	the	number	of	women	to	men	in	the	bees	community	will	be	around	the	golden	ratio	Phi	=	1,618033.	Click	on	the	images	to	enlarge	them	in	a	new	window.	[This	animation	was	produced	by	Maple.	4	petals	very	few	plants	show	4	petals	(or	sepals)	but	some,	like	the	previous	spray,	do.	Fibonacci	numbers	can	also	be	seen	in	the
arrangement	of	seeds	in	the	heads	of	the	flowers.	How	many	grandchildren	did	the	parents	have?	On	a	full	tour,	the	points	on	a	radius	coming	out	from	the	center	are	1.6184	=	6,854	times	further	than	when	the	curve	last	crossed	the	same	radial	line.	A	sunflower	with	47	and	76	spirals	is	an	illustration	of:	quantitative	analysis	of	sunflower	seed
packaging	by	G	W	Ryan,	J	L	Rouse	and	L	A	Birsill,	J.	It	is	another	collection	like	diversions	in	mathematics	(up)	but	it	contains	different	puzzles	arranged	in	sections:	arithmetic	and	algebraic	puzzles,	geometric	puzzles,	combining	and	topological	puzzles,	game	puzzles,	dominous	puzzles	and	jigsaw	puzzles.	What	about	a	pineapple?	It	has	a	useful
gallery	of	images	that	show	the	spirals	of	Fibonacci	on	several	floors.	A	brother	or	sister	is	the	name	of	someone	who	hassame	two	parents	as	you.	If	it	branches	every	month	after	that	at	the	growth	point,	we	get	the	image	shown	here.	here.	here.	

We've	had	our	fun.	Now	let's	get	back	to	business.	The	fonts	were	a	joke	(obviously),	but	the	proposal	itself	is	quite	genuine.	After	an	extensive	discussion	exploring	the	general	idea	of	redesigning	the	main	page,	a	general	consensus	has	emerged	that	a	radical	redesign	is	not	a	viable	short-term	goal.	But	the	underlying	framework	of	that	design	has
proven	to	be	a	potent	…	Fundamentals	Name.	The	symbol	used	by	mathematicians	to	represent	the	ratio	of	a	circle's	circumference	to	its	diameter	is	the	lowercase	Greek	letter	π,	sometimes	spelled	out	as	pi,	and	derived	from	the	first	letter	of	the	Greek	word	perimetros,	meaning	circumference.	In	English,	π	is	pronounced	as	"pie"	(/	p	aɪ	/	PY).	In
mathematical	use,	the	lowercase	letter	π	is	distinguished	…	Private	investigator	and	World	War	II	veteran	Aloysius	Archer	heads	to	Los	Angeles,	the	city	where	dreams	are	made	and	shattered,	and	is	ensnared	in	a	lethal	case	in	this	latest	thriller	in	#1	New	York	Times	bestselling	author	David	Baldacci’s	Nero	Award-winning	series.	It’s	the	eve	of
1953,	and	Aloysius	Archer	is	in	Los	Angeles	to	ring	in	the	New	Year	with	an	old	friend,	aspiring	…	Private	investigator	and	World	War	II	veteran	Aloysius	Archer	heads	to	Los	Angeles,	the	city	where	dreams	are	made	and	shattered,	and	is	ensnared	in	a	lethal	case	in	this	latest	thriller	in	#1	New	York	Times	bestselling	author	David	Baldacci’s	Nero
Award-winning	series.	It’s	the	eve	of	1953,	and	Aloysius	Archer	is	in	Los	Angeles	to	ring	in	the	New	Year	with	an	old	friend,	aspiring	…	Which	of	the	following	is	not	a	Field	A.	30	seconds.	2	Formulae,	Equations	&	Calculations.	Which	of	the	following	suggests	that	a	nation	will	export	the	commodity	in	the	production	of	which	a	great	deal	of	its
relatively	abundant	and	4.	Chapter	7	:	Multiple	Choice	.	A	ul	element	wouldn't	be	terribly	useful	unless	it	contained	one	or	more	of	...	We've	had	our	fun.	Now	let's	get	back	to	business.	The	fonts	were	a	joke	(obviously),	but	the	proposal	itself	is	quite	genuine.	After	an	extensive	discussion	exploring	the	general	idea	of	redesigning	the	main	page,	a
general	consensus	has	emerged	that	a	radical	redesign	is	not	a	viable	short-term	goal.	But	the	underlying	framework	of	that	design	has	proven	to	be	a	potent	…	All	our	academic	papers	are	written	from	scratch.	All	our	clients	are	privileged	to	have	all	their	academic	papers	written	from	scratch.	These	papers	are	also	written	according	to	your
lecturer’s	instructions	and	thus	minimizing	any	chances	of	plagiarism.
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