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How	to	write	phi	in	python

Python	engineers	can	use	Unicode	characters	to	print	symbols	and	Greek	letters	that	are	commonly	used	in	their	field.	To	do	this,	you	can	type	the	Unicode	code	followed	by	a	backslash	"u"	into	the	Python	interpreter.	For	example,	to	print	Omega,	you	would	type	"\u03A9".	The	interpreter	will	then	print	out	the	symbol.	You	can	also	use	Unicode
characters	to	add	hats	(^)	to	letters,	which	is	useful	for	denoting	unit	vectors.	The	text	provides	a	list	of	common	Unicode	symbols	and	Greek	letters	used	in	engineering,	along	with	their	corresponding	codes.	For	instance,	the	code	for	Delta	is	"\u0394",	while	the	code	for	Omega	is	"\u03A9".	The	list	includes	both	uppercase	and	lowercase	Greek
letters,	as	well	as	special	characters	like	the	hat	symbol.	Overall,	the	text	shows	how	Python	engineers	can	use	Unicode	characters	to	easily	print	symbols	and	Greek	letters	that	are	commonly	used	in	their	field.	Matplotlib	implements	a	lightweight	TeX	expression	parser	and	layout	engine,	known	as	Mathtext.	This	subset	of	Tex	markup	is	supported
by	Matplotlib's	engine	and	can	render	mathematical	expressions	within	the	plot.	To	enable	Mathtext	support,	set	rcParams["text.usetex"]	to	True	in	your	matplotlib	configuration.	Mathtext	expressions	are	enclosed	in	dollar	signs	and	may	include	special	characters	that	require	escaping.	For	example:	fig.text(.2,	.7,	"plain	text:	alpha	>	beta")	fig.text(.2,
.5,	"$\\alpha	>	\\beta$")	fig.text(.2,	.3,	r"raw	string	Mathtext:	$\alpha	>	\beta$")	Matplotlib	ships	with	the	Mathtext	parser	and	engine,	eliminating	the	need	for	installing	TeX.	However,	note	that	Mathtext	may	diverge	from	regular	TeX	in	its	handling	of	special	characters.	To	render	html	output	in	documentation	that	matches	Mathtext's	output,	use	the
matplotlib.sphinxext.mathmpl	Sphinx	extension.	To	write	subscripts	and	superscripts	correctly,	use	the	'_'	and	'^'	symbols:	for	multi-letter	subscripts	or	superscripts,	put	them	in	curly	braces	{...}:	r'$\alpha^{ic}	>	\beta_{ic}$'	\[\alpha^{ic}	>	\beta_{ic}\]	Some	symbols	automatically	place	their	sub/superscripts	under	and	over	the	operator.	For
example,	to	write	the	sum	of	from	to	,	you	could	do:	r'$\sum_{i=0}^\infty	x_i$'	\[\sum_{i=0}^\infty	x_i\]	Fractions,	binomials,	and	stacked	numbers	can	be	created	with	the	\frac{}{},	\binom{}{}	and	\genfrac{}{}{}{}{}	commands,	respectively:	r'$\frac{3}{4}	\binom{3}{4}	\genfrac{}{}{0}{}{3}{4}$'	produces	\[\frac{3}{4}	\binom{3}{4}
\genfrac{}{}{0pt}{}{3}{4}\]	Fractions	can	be	arbitrarily	nested:	r'$\frac{5	-	\frac{1}{x}}{4}$'	produces	\[\frac{5	-	\frac{1}{x}}{4}\]	Special	care	needs	to	be	taken	to	place	parentheses	and	brackets	around	fractions.	Doing	things	the	obvious	way	produces	brackets	that	are	too	small:	r'$(\frac{5	-	\frac{1}{x}}{4})$'	\[(\frac{5	-	\frac{1}{x}}{4})\]
The	solution	is	to	precede	the	bracket	with	\left	and	\right	to	inform	the	parser	that	those	brackets	encompass	the	entire	object.:	r'$\left(\frac{5	-	\frac{1}{x}}{4}\right)$'	\[\left(\frac{5	-	\frac{1}{x}}{4}\right)\]	Radicals	can	be	produced	with	the	\sqrt[]{}	command.	For	example:	Any	base	can	(optionally)	be	provided	inside	square	brackets.	Note	that
the	base	must	be	a	simple	expression,	and	cannot	contain	layout	commands	such	as	fractions	or	sub/superscripts:	The	default	font	is	italics	for	mathematical	symbols.	This	default	can	be	changed	using	rcParams["mathtext.default"]	(default:	'it').	For	setting	rcParams,	see	Customizing	Matplotlib	with	style	sheets	and	rcParams.	To	customize
mathematical	expressions	in	plots,	you	can	leverage	Mathtext's	features.	You	can	opt	for	fonts	like	STIX	(designed	to	blend	well	with	Times),	STIX	sans-serif,	or	Computer	Modern	from	TeX.	The	`\mathdefault{...}`	command	allows	using	the	font	used	for	regular	text	outside	of	Mathtext.	However,	this	approach	has	limitations,	such	as	fewer	available
symbols.	A	more	compatible	option	is	`\text{...}`,	which	uses	the	`\mathrm{...}`	font	and	retains	spaces	but	renders	dashes	as	actual	dashes	rather	than	minus	signs.	For	advanced	users,	custom	fonts	can	be	used	for	math	expressions	by	setting	`rcParams["mathtext.fontset"]`	to	`'custom'`.	This	requires	specifying	fontconfig	font	descriptors	for	each
set	of	math	characters.	The	fonts	must	have	Unicode	mappings	to	find	non-Latin	characters	like	Greek	letters.	If	a	symbol	is	not	available	in	the	custom	fonts,	you	can	set	`rcParams["mathtext.fallback"]`	to	use	alternative	fonts	like	Computer	Modern,	STIX,	or	STIX	sans-serif.	Mathtext	supports	a	wide	range	of	mathematical	symbols	and	accents.
Accents	can	be	added	using	commands	like	`\hat`,	and	many	have	both	long	and	short	forms.	There	are	also	special	accents	that	automatically	adjust	their	width	based	on	the	symbol	below	them.	However,	when	adding	accents	to	lower-case	i's	or	j's,	it's	essential	to	use	the	correct	form	to	avoid	extra	dots.	You	can	use	a	large	number	of	TeX	symbols
directly	in	your	text	strings	within	dollar	signs	($).	Matplotlib	ships	its	own	TeX	expression	parser	and	layout	engine,	so	you	don't	need	to	have	TeX	installed.	The	quality	is	quite	good,	thanks	to	a	direct	adaptation	of	Donald	Knuth’s	TeX	algorithms.	Additionally,	Matplotlib	provides	the	usetex	option	for	users	who	prefer	calling	out	to	TeX	for	text
generation.	Using	raw	strings	and	dollar	signs	for	math	text	in	matplotlib	can	improve	readability	and	display.	The	`mathtext.fontset`	variable	can	be	used	to	customize	the	font.	For	example,	plt.title(r'$\alpha	>	\beta$')	produces	“”.	In	contrast,	plt.title('alpha	>	beta')	uses	plain	text.	Mathtext	can	use	various	fonts,	including	DejaVu	Sans	and	STIX,	or
a	custom	Unicode	font.	Fractions,	binomials,	and	stacked	numbers	can	be	created	with	the	\frac{},	\binom{},	and	\stackrel{}	commands,	respectively.	Radicals	can	be	produced	with	the	\sqrt[]{}	command.	The	default	font	is	italics	for	mathematical	symbols,	but	this	can	be	changed	using	the	`mathtext.default`	rcParam.	Given	article	text	here
Choices	available	with	all	fonts	are:	Command	Result	\mathrm{Roman}	\mathit{Italic}	\mathtt{Typewriter}	\mathcal{CALLIGRAPHY}	When	using	the	STIX	fonts,	you	also	have	the	choice	of:	Command	Result	\mathbb{blackboard}	\mathrm{\mathbb{blackboard}}	\mathfrak{Fraktur}	\mathsf{sansserif}	\mathrm{\mathsf{sansserif}}
\mathcircled{circled}	There	are	also	three	global	“font	sets”	to	choose	from,	which	are	selected	using	the	mathtext.fontset	parameter	in	matplotlibrc.	cm:	Computer	Modern	(TeX)	stix:	STIX	(designed	to	blend	well	with	Times)	stixsans:	STIX	sans-serif	Additionally,	you	can	use	\mathdefault{...}	or	its	alias	\mathregular{...}	to	use	the	font	used	for
regular	text	outside	of	mathtext.	There	are	a	number	of	limitations	to	this	approach,	most	notably	that	far	fewer	symbols	will	be	available,	but	it	can	be	useful	to	make	math	expressions	blend	well	with	other	text	in	the	plot.	mathtext	also	provides	a	way	to	use	custom	fonts	for	math.	This	method	is	fairly	tricky	to	use,	and	should	be	considered	an
experimental	feature	for	patient	users	only.	By	setting	the	rcParam	mathtext.fontset	to	custom,	you	can	then	set	the	following	parameters,	which	control	which	font	file	to	use	for	a	particular	set	of	math	characters.	Parameter	Corresponds	to	mathtext.it	\mathit{}	or	default	italic	mathtext.rm	\mathrm{}	Roman	(upright)	mathtext.tt	\mathtt{}
Typewriter	(monospace)	mathtext.bf	\mathbf{}	bold	italic	mathtext.cal	\mathcal{}	calligraphic	mathtext.sf	\mathsf{}	sans-serif	Each	parameter	should	be	set	to	a	fontconfig	font	descriptor	(as	defined	in	the	yet-to-be-written	font	chapter).	The	fonts	used	should	have	a	Unicode	mapping	in	order	to	find	any	non-Latin	characters,	such	as	Greek.	Here	is
the	rewritten	text:	Big	symbols	include	bigcap,	bigcup,	bigodot,	bigoplus,	bigotimes,	biguplus,	bigvee,	bigwedge,	coprod,	int,	oint,	prod,	sum.	Standard	function	names	include	Pr,	arccos,	arcsin,	arctan,	arg,	cosh,	cot,	coth,	csc,	deg,	det,	dim,	exp,	gcd,	hom,	inf,	ker,	lg,	lim,	liminf,	limsup,	ln,	log,	max,	min,	sec,	sin,	sinh,	sup,	tan,	tanh.	Binary	operation
and	relation	symbols	include	bumpeq,	Cap,	Cup,	Doteq,	Join,	Subset,	Supset,	Vdash,	Vvdash,	approx,	asymptotic,	backepsilon,	backsimeq,	barwedge,	because,	between,	bigcirc,	bigtriangledown,	bigtriangleup,	blacktriangleleft,	blacktriangleright,	bot,	bowtie,	boxdot,	boxminus,	boxplus,	boxtimes,	bullet,	bumpeq,	cap,	circeq,	colon,	cong,	cup,
curlyeqprec,	curlyeqsucc,	curleyvee,	curlywedge,	dag,	dashv,	ddag,	diamond,	divideontimes,	doteq,	dotplus,	doublebarwedge,	eqcirc,	eqcolon,	eqsim,	eqslantgtr,	eqslantless,	equiv,	fallingdotseq,	frown,	geq,	geqq,	geqslant,	gg,	ggg,	gnapprox,	gneqq,	gnsim,	gtrapprox,	gtrdot,	gtreqless,	gtreqqless,	gtrless,	gtrsim,	in,	intercal,	leftthreetimes,	leq,	leqq,
leqslant,	lessapprox,	lessdot,	lesseqgtr,	lesseqqgtr,	lessgtr,	lesssim,	ll,	lll,	lnapprox,	lneqq,	lnsmim,	ltimes,	mid,	models,	mp,	VDash,	Vdashapprox,	cong,	eq,	eeq,	equiv,	geq,	gtr,	i,	leq,	less,	mid,	otin,	parallel,	prec,	sim,	subset,	subseteq,	succ,	supset,	supseteq.	The	STIX	fonts	provide	a	wide	range	of	mathematical	symbols	for	use	in	documents	and
presentations.	However,	some	symbols	may	not	have	specific	names	assigned	to	them.	Matplotlib	is	a	popular	Python	library	used	for	creating	high-quality	2D	plots	and	other	visualizations.	It	supports	various	output	formats,	including	hardcopy	figures	and	interactive	environments	across	multiple	platforms.	Users	can	easily	generate	various	types	of
plots,	such	as	histograms,	power	spectra,	and	bar	charts,	using	a	limited	number	of	code	lines.	Matplotlib	also	offers	a	MATLAB-like	interface	for	simple	plotting	and	provides	more	advanced	features,	like	line	styles	and	font	properties,	through	an	object-oriented	interface	or	familiar	MATLAB	functions.	For	learning	resources,	users	can	refer	to	the
gallery,	examples,	and	documentation,	as	well	as	external	materials	such	as	videos,	tutorials,	and	printed	guides.	Matplotlib	maintains	a	welcoming	community,	following	the	Python	Software	Foundation's	Code	of	Conduct,	and	offers	various	channels	for	support,	including	mailing	lists,	Gitter,	and	Stack	Overflow	questions.	Matplotlib	contributors
appreciate	it	when	users	provide	feature	suggestions	via	the	GitHub	tracker,	but	also	encourage	subscribers	to	notify	them	through	the	mailing	list.	For	updates	on	what's	happening	in	Matplotlib,	check	out	the	"what's	new"	page	or	review	the	source	code.	The	API	changes	file	is	where	modifications	that	affect	existing	code	are	documented.
Additionally,	Matplotlib	offers	various	add-on	toolkits,	such	as	basemap	and	cartopy	for	projection	and	mapping,	mplot3d	for	3D	plotting,	axes_grid	for	axis	helpers,	and	higher-level	interfaces	like	seaborn,	holoviews,	and	ggplot.	When	utilizing	Matplotlib	in	a	project	leading	to	scientific	publications,	acknowledge	its	contribution	with	a	citation,	which
can	be	found	on	the	project's	page.	Matplotlib	is	maintained	by	an	open-source	community	that	values	contributions	from	users	worldwide.	Those	interested	in	supporting	the	project	can	donate	through	Numfocus	or	the	John	Hunter	Technology	Fellowship.	The	software	itself	is	released	under	the	Python	Software	Foundation	(PSF)	license	and	is
hosted	on	GitHub,	with	issues	and	pull	requests	tracked	on	the	same	platform.


