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Mapping	in	mathematics	examples

It	is	easy	to	think	about	maps	as	a	set	of	visual	directions.	Whether	you're	trying	to	reach	the	top	of	Mount	Everest	or	a	friend's	new	home,	a	map	can	help	you	find	your	way.	But	maps	can	do	more	than	help	you	figure	out	where	you	are	and	where	you're	going.	They	are	representations	of	information	that	can	describe	almost	nothing	of	the	world.	If
you	want	to	get	an	idea	of	what	breeds	of	dog	are	most	popular	in	different	regions,	you	could	spend	days	looking	at	lists	and	charts.	Or	you	could	look	at	a	map	and	get	an	instantaneous	grip	of	the	same	information.	Learning	about	the	physical	characteristics,	imports,	exports	and	population	density	of	different	countries	would	take	years	if	it	were
based	on	descriptions	written	in	a	book.	But	with	a	map,	all	numbers,	models	and	correlations	are	right	in	front	of	you.	As	Ian	Turner	says,	senior	cartographer	of	GeoNova,	"A	map	is	a	type	of	language.	It's	a	graphic	language.	It	presents	information	in	a	desirable	way	a	very	easy	way	to	understand.	"It	is	the	work	of	a	mapmaker,	or	a	cartographer,
to	put	all	this	information	in	a	format	that	people	can	understand	and	learn	from.	Exactly	what	a	person	can	learn	depends	on	the	type	of	map.	Most	maps	start	with	a	profile	of	a	location,	such	as	a	piece	of	land	or	a	body	of	water.	Then,	they	provide	information	about	the	location	attributes.	The	different	maps	incorporate	different	attributes.	For
example:	Physical	maps	illustrate	land	forms	such	as	mountains,	deserts	and	lakes.	With	a	physical	map,	you	can	get	a	basic	sense	of	what	all	or	part	of	the	planet	looks	and	what	its	physical	features	are.	Physical	maps	usually	show	elevation	differences	through	hypsometric	colors,	or	color	variations.	The	topographic	maps,	on	the	other	hand,
illustrate	the	shape	and	elevation	of	the	soil	using	boundary	lines.	Thepolicies	show	cultural	information	about	countries,	their	borders	and	their	main	cities.	Most	political	maps	also	include	some	physical	features,	such	as	oceans,	rivers	and	largeYou	can	check	the	world's	political	maps	to	our	interactive	atlas.	Thematic	maps	add	information	about	a
specific	theme,	or	subject.	Examples	of	common	themes	are	population	density,	land	use,	natural	resources,	gross	domestic	product	(GDP)	and	climate.	Thematic	maps	can	also	show	extremely	specialized	information,	such	as	the	availability	of	Internet	access	in	different	parts	of	the	world.	This	combination	of	positions	and	attributes	makes	it	possible
to	put	a	lot	of	information	in	a	very	small	space.	A	single	map	can	show	you	all	countries	of	a	continent,	their	borders,	their	approximate	populations	and	their	primary	imports	and	exports.	People	can	also	use	specialized	thematic	maps	to	analyze	trends	and	models	in	all	data	types.	A	map	showing	communication	costs	in	different	parts	of	the	world,
for	example,	could	help	a	non-profit	organization	decide	where	to	build	a	cheap	wireless	network.	As	Turner	explains,	"The	Maps	are	more	than	capital	and	countries	-	it	is	really	about	how	the	economy	and	climate	and	natural	characteristics,	as	all	the	variables	that	make	up	a	society	refer	to	each	other.	"Common	conventions	help	cartographers
present	all	this	information	so	that	it	makes	sense.	We	will	look	at	them	in	more	detail	in	the	next	section.	How	do	people	grow?	How	do	viruses	develop?	What	is	the	trajectory	of	a	glider?	Many	real	life	problems	can	be	described	and	solved	by	mathematical	models.	This	course	will	introduce	you	to	the	modeling	cycle	that	includes:	analyzing	a
problem,	formulating	it	as	a	mathematical	model,	calculating	solutions	and	validating	results.	All	models	are	(systems	of)	ordinary	differential	equations,	and	you	will	learn	more	about	those	watching	videos	and	reading	short	texts,	and	more	importantly,	completing	well-designed	exercises.to	implement	the	Euler	method	in	a	program	(Python)	and
finally	you	will	learn	to	write	about	your	results	scientifically	(with	LaTeX).	Inverified	track	of	this	course	will	also	be:	Consolidate	the	new	theoretical	skills	with	degree	problems	set	about	five	real	life	applications.	Work	on	your	modeling	project	(individually	or	in	a	team).	Since	mathematical	modeling	is	only	learned	by	doing	it	alone,	complete	your
modeling	project	on	a	self-defined	real	life	problem.	You	will	be	guided	through	the	project	by	completing	a	list	of	smaller	tasks.	This	course	is	aimed	at	graduate	students	from	disciplines	of	mathematics,	engineering	and	science.	The	course	is	for	anyone	who	wants	to	use	mathematical	modeling	to	solve	the	real	problems	of	the	world,	including
business	owners,	researchers	and	students.	To	follow	the	process	of	the	mathematical	modeling	cycle:	formulate	a	real	life	problem,	build	an	appropriate	mathematical	model,	calculate	solutions	and	validate	results.	More	information	about	(systems	of)	ordinary	differential	equations.	Solve	ordinary	differential	equations	and	implement	the	Euler
method	in	a	program	(Python).	Write	a	scientific	report	(with	LaTeX).	In	the	verified	track,	also:	Consolidate	your	new	skills	by	completing	well-designed	problem	sets	on	different	interesting	real	life	applications.	Learn	the	ability	of	mathematical	modeling	in	the	only	possible	way:	doing	your	modeling	project.	Module	1:	Introduction	to	the	cycle	of
mathematical	modeling.	We	will	begin	to	describe	a	population	of	fish	with	a	differential	equation.	Verified	trace:	Two	practical	problems	with	other	real	life	applications	to	consolidate	the	learned	theory.	Start	your	own	modeling	project.	You	can	choose	to	work	in	a	team	of	two.	Module	2:	Complete	multiple	modeling	cycles	by	improving	on	the	model
and	evaluating	the	consequences.	The	Euler	method	is	introduced	to	solve	differential	equationsRun	Python	simulations.	Verified	trace:	A	new	application	to	practice	theory.	For	your	project	you	specify	a	real	life	problem.	Implement	a	sizeModule	3:	The	predatory	fish	are	added	to	the	model.	How	do	people	interact?	Systems	of	differential	equations.
Learn	how	to	write	about	your	project	in	a	scientific	report.	You	get	an	introduction	to	scientific	and	mathematical	writing.	You'll	learn	how	to	write	a	preliminary	report	on	math	modeling	in	LaTeX.	Verified	trace:	Another	practice	problem	to	consolidate	the	theory	learned	on	systems.	They	make	multiple	simulations	with	their	mathematical	model
and	complete	the	modeling	cycle	several	times.	Apply	your	writing	skills	by	writing	a	scientific	report	on	your	modeling	project.	You	present	both	a	preliminary	version	of	the	report	and	the	final	version.	Both	are	examined.	Receive	a	certificate	signed	by	an	instructor	with	the	institution	logo	to	verify	your	success	and	increase	your	job	prospects	Add
the	certificate	to	your	CV	or	resume,	or	send	it	directly	to	LinkedInGive	yourself	an	additional	incentive	to	complete	the	courseedX,	a	non-profit,	is	based	on	certificates	verified	to	help	finance	free	education	for	all	globally"Because	I	need	mathematics	is	no	longer	a	question	for	me.	Many	phenomena	and	problems	can	be	shaped	using	mathematics.	I
really	enjoyed	making	a	pattern	to	describe	how	the	virus	we	studied	spread.	Each	engineering	or	science	student	should	take	this	course!"	"This	course	is	excellent!	I'm	an	engineer,	but	I've	been	working	in	another	field	for	almost	2	decades,	totally	far	from	the	calculation,	and	that's	exactly	what	I	was	trying	to	brush.	I	also	loved	videos	and
questions.	They	are	made	very	smartly	for	newly	learned	sediment	concepts.	"	LICENSEI	course	materials	are	Copyright	Delft	University	of	Technology	and	are	released	under	a	Creative	Commons	Attribution-Non	Commercial-ShareAlike	(CC-BY-NC-SA)	4.0License.	While	everyone	likes	to	beat	on	Apple	Maps	-	and	not	without	justification	-	none	of
the	existing	map	applications	are	goodAgain.	Whether	it	is	data	quality	or	user	experience,	all	still	get	wrong	too	often	to	be	acceptable,	and	that	has	to	change.	Apple,	for	all	their	data	aggregation	problems,	cleaning	and	sanitization,	gets	a	couple	of	right	things.	The	interface,	both	pre-	and	post-iOS	7	is	not	just	a	good	aspect,	but	provides	a	good
amount	of	information	not	only	your	next	round,	but	the	round	after	that.	Voice	directions	also	do	a	good	job	to	keep	you	informed	on	long	stretches	of	road,	and	recommending	you	stay	left	or	take	right	so	you	are	in	the	right	place	for	a	ride	before	rather	than	too	late.	Unfortunately,	while	Apple	Maps	can	often	get	to	the	block	you	are	going,	it	tends
to	break	when	it	comes	to	the	exact	place	and	the	entrance	to	it.	Google	Maps	nails	the	data,	but	almost	to	a	defect.	It's	less	human.	It	will	tell	you	that	you	have	to	turn	right	without	warning	you	to	go	right,	or	to	say	to	go	left	when	there	are	three	options	on	the	left,	and	only	get	to	the	processing	well	after	the	correct	one	has	passed.	(And	as	much
as	you	think	their	data	is	perfect,	today	they	told	me	to	throw	a	u-turn	on	a	dead	end	road	when	I	was	actually	in	the	middle	of	a	4	lane	highway.	He	only	appeared	after	passing	the	virtual	blind	alley.	I'm	going	to	Mountain	View.	Yeah.	Nokia	Here	the	maps,	TomTom	and	all	those	who	release	data	from	them	all	need	to	do	a	better	job	not	only	with
those	data,	but	with	the	presentation	in	a	more	human	way.	Well	verified,	constantly	presented	position	that	not	only	tells	you	where	to	turn	and	how	to	get	a	little	where,	but	make	sure	you	are	in	the	right	place	to	turn,	and	helps	you	get	there.	Like	too	many	things,	if	I	could	somehow	crush	Apple	and	Google	Maps	together,	I	would	find	something
that	approaches	what	I	want	-	big	data	and	great	interface	-	but	this	is	an	option	that	no	longer	exists.	For	now	it	israce	to	see	who	can	become	more	similar	to	the	other,	better,	faster.	The	maps	are	hard,	no	doubt.	But	getting	lost	sucks.	What	is	a	reasonable	reasonable	levelWhat	is	a	reasonable	level	of	experience?	If	you	miss	a	turn,	or	are	sent	in
the	wrong	way,	how	often	is	it	too	often?	A	map	legend	shows	colors,	shapes	and	symbols	to	define	a	certain	characteristic	of	the	map.	On	a	physical	location	map,	you	could	find	areas	of	lakes,	rivers	and	mountain	chains	highlighted	in	the	map	legend	for	the	type	of	map	that	is	used.	On	a	political	map,	you	will	find	areas	of	influence	related	to	an
individual	political	or	political	party.	A	map	legend	will	show	colors	and	forms	for	political	influences,	such	as	parties,	which	are	dominant	in	a	particular	state	or	region.	Using	a	Legend	Map	The	legends	of	the	map	are	often	found	in	a	top	or	bottom	of	a	map,	with	a	color	or	symbol	and	a	description	of	what	these	colors	and	symbols	mean.	Check	your
map	area	and	then	consult	the	map	key	for	a	clearer	definition	of	the	map	part	you're	seeing.	The	purpose	of	the	map	legend	is	also	to	show	relationships	between	some	things.	You	could	be	in	a	large	metropolitan	area	and	consult	the	metro	map	as	an	alternative	to	taking	a	bus	or	car.	The	map	and	its	legend	can	highlight	not	only	the	distance	but
also	the	complexity	or	ease	of	your	trip	using	a	public	metro.	This	value	in	highlighting	spatial	relationships	is	a	fundamental	resource	for	a	legend	of	the	printed	map.	Types	of	maps	Legends	There	are	many	different	types	of	maps,	so	the	map	legend	varies	according	to	the	purpose	of	the	map.	On	physical	maps,	forms	and	symbols	probably	show
location	by	cities,	rivers	and	lakes,	government	buildings,	county	borders	and	highways.	On	more	specialized	maps,	the	legend	of	the	map	will	differ.	For	example,	on	a	map	of	a	large	building	or	complex,	doors,exits,	stairs,	fences,	borders	of	ownership,	and	more	will	be	highlighted	in	the	legend	of	the	map.	Types	of	maps	Printed	Since	the	dawn	of
man,	mapmakers	and	cartographers	have	created	maps	for	travel	guide.	The	first	maps	were	started	to	get	on	tablets	made	byand	then	on	parchment	paper	and	finally	to	printed	maps	and	Atlas	books.	Today,	there	are	many	types	of	maps	and	their	corresponding	legends.	You	can	find	common	folding	printed	road	maps	and	large	road	maps	in	limited
Atlas	form.	If	you	are	a	meteorologist,	you	will	consult	weather	maps	and	weather	maps.	There	are	reference	maps,	political	maps,	population	maps,	gender	maps,	and	more.	Printed	maps	have	lost	general	use	over	the	past	20	years,	due	to	increased	satellite-aided	GPS	on	mobile	devices.	Having	a	direct	voice	in	your	car	through	your	mobile	device	is
an	innovation	that	few	of	us	could	live	without	today.	However,	printed	maps	and	their	legends	can	often	guide	us	in	ways	on	our	trips	that	small	screens	cannot.	For	example,	looking	at	a	larger	map	can	give	travelers	an	idea	of	what	is	in	the	surrounding	area,	and	not	only	on	the	direct	road	to	the	location.	If	you	hold	a	hiking	map,	you	can	measure
the	distance	between	the	start	and	the	turn	cycle	using	a	printed	map.	Archimedes	was	born	in	Syracuse,	a	city	in	Sicily,	which	was	a	Greek	colony	at	the	time.	Archimede's	father,	Phidias,	was	an	astronomer,	and	probably	passed	his	love	for	mathematics	and	science	to	his	son.	Archimedes	became	fascinated	by	the	solution	of	mathematical	problems
throughout	his	life,	and	often	drew	equations	and	charted	on	the	ground	and	sometimes	even	on	a	stomach	full	of	olive	oil.	Archimedes	spent	most	of	his	life	at	the	service	of	King	Hiero	II	of	Syracuse.	He	solved	mathematical	problems	for	the	king	and	developed	innovative	inventions	for	the	king	and	his	military	forces.	Archimedes'	penchant	to	solve
mathematical	problems	led	him	to	develop	some	of	the	important	mathematical	concepts	and	ideas	that	we	still	use	today.	One	of	his	key	innovations	was	what	he	called	the	"method	ofThis	method	allowed	him	to	calculate	the	areas	of	the	shapes,	including	the	circles.	The	"method	ofallowed	him	to	quantify	the	value	of	pi,	the	number	that	allows	us	to
determine	the	measurements	of	a	circle.	Archimedes	has	expanded	the	"exhaust	method"	to	measure	the	parables	and	determine	the	relationship	between	spheres	and	cylinders.	He	also	worked	with	early	numbers,	and	was	one	of	the	first	mathematicians	to	understand	the	concept	of	infinite.	The	invention	that	bears	its	name	Many	people	remember
the	name	Archimedes	from	an	invention:	the	life	of	Archimedes.	This	invention	essentially	allows	water	to	flow	upwards.	The	screw	of	Archimedes	consists	of	a	hollow	cylinder	and	a	hollow	spiral	inside	or	outside	the	cylinder.	The	rotation	of	the	screw	causes	the	water	to	move	from	its	place	on	a	lower	plane	to	the	higher	one.	Initially,	Archimedes
applied	this	invention	to	save	the	water	from	a	ship,	but	the	vine	of	Archimedes	has	applications	today.	Farmers	use	this	method	for	irrigation	in	arid	places,	and	wastewater	treatment	plants	apply	it	to	transport	water	from	one	place	to	another.	Serving	King	Archimedes'	service	to	King	Hiero	II	of	Syracuse	led	to	other	important	inventions.
Archimedes	developed	the	pulley	system	to	help	the	king's	sailors	move	heavy	objects	up	and	down	to	the	levels	of	their	ships.	He	also	invented	the	catapult	to	make	it	more	difficult	for	the	Roman	general	Marcellus	to	invade	Sicily,	and	also	developed	the	amo	grappling.	Archimedes	said	to	King	Hiero:	"Give	me	a	long	lever	and	a	place	to	stay,	and	I
will	move	the	earth."	The	king	challenged	Archimedes	to	demonstrate	his	vant,	and	launched	a	large	ship	using	a	massive	lever	he	developed.	Principle	of	Archimedes	The	innovation	that	probably	most	benefited	King	Hiero	came	to	Archimedes	in	the	bathroom.	The	king	received	the	gift	of	a	golden	crown	which	he	dubied	was	entirely	gold.
Archimedes	observed	the	movement	of	water	as	he	entered	the	bathroom,	and	he	realized	that	he	could	determine	the	movement	of	water.of	the	crown	by	subduing	it.	Archimedes	became	so	excited	about	his	discovery	that	hefrom	the	bathtub	and	he	shouted,	"Eureka,	Eureka!"	as	he	ran	to	the	city,	forgetting	that	he	was	naked.	Legends	of	the	death
of	Archimedes	Once	the	Roman	general	Marcellus	was	able	to	invade	Sicily,	one	of	his	soldiers	killed	Archimedes.	This	is	the	only	fact	that	historians	know,	but	different	legends	surround	the	killing	of	the	mathematician.	Some	legends	say	that	the	soldier	killed	Archimedes	because	he	exchanged	mathematical	tools	for	weapons	or	gold	while	others
say	that	the	soldier	became	eager	to	wait	for	Archimedes	to	finish	the	problem	he	was	working	on.	The	most	lasting	legend	-	and	perhaps	the	most	fun	-	concerns	the	last	words	of	Archimedes.	While	the	soldier	ordered	the	mathematician	to	stop	working	and	enter	the	area	where	he	was	solving	a	problem,	Archimedes	said:	"Don't	bother	my	circles."	A
Legacy	in	Math	and	Science	Scholars	considers	Archimedes	one	of	the	most	important	and	influential	mathematicians	in	history,	along	with	Sir	Isaac	Newton	and	Carl	Friedrich	Gauss,	and	there	are	several	memorials	for	Archimedes	referring	to	mathematics	and	science.	Astronomers	called	a	crater	and	a	mountain	range	on	the	moon	after	him,	as
well	as	an	asteroid.	The	International	Mathematics	Union	offers	a	prize	called	Fields	Medal,	which	presents	Archimedes	on	the	opposite	of	the	medal,	along	with	a	quote	from	him.	Him.
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