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acitametam	.341	acitametam	:etisiuqererPCN/RC		Ãtinu	1	.iremun	ied		ÃteirporP	.711	acitametaM	.aimonoce	de	iraffa	rep	pohskroW	rep	oloclaC	.aciremun	enoizazzimittO	.elaizini	arbegla	id	pohskroW	Credit	in	Mathematics	440.	Precalculus	Algebra	I.	Credito/No	Credit	Solo.	Choregranate:	Mathematics	482.	Discreet	mathematics	with	I.	Mathã	¢	304.
304	applications.	To	the	theory	of	graphs	and	its	applications:	isomorphism,	paths	and	research,	connection,	trees,	tournaments,	planaritã,	graphic	colors,	corresponding	theory,	network	flow,	ajacency	and	incidence	matrices.	Applications	and	generalizations.	6	units	cr/ncprerequisito:	instructor	consent.	Prerequisite:	Math	206	and	Math	242,	or	Math
241	and	Math	244.	Math	270.	Math	202.	Adapts	GE	Area	B4	(GE	Area	B1	for	students	in	the	2019-20	or	previous	catalogs);	A	degree	of	c-	or	rather	is	required	in	a	course	in	this	GE	area.	4	Prerequisite	units:	Math	482	or	standing	degree.	Problems	related	to	current	and	future	teaching	experiences,	including	time	management,	professionalism,
students'	evaluation,	grading,	management	of	the	classroom	and	quality	of	good	mathematics	teachers.	Facilitated	study	and	discussion	of	linear	algebra	test	methods	and	techniques.	Math	521.	MATH	115.	CALCULATION	LABORATORY	IV.	Complex	analysis	I.	Concurrent:	Educ	469	or	Educ	479.	1	unit	cr/ncConcurrent:	registration	in	the	associated
section	of	Math	117.	Tests	in	numbers	of	numbers,	algebra,	geometry	and	analysis.	Parallels,	Biangoli,	Saccheri	and	Lambert	Quadrilateri,	Angle-Somma	and	Area.	Credit	only	granted	in	one	of	the	following	courses:	Math	115,	Math	116,	or	Math	118.	Math	143.	4	Unit	development	of	mathematical	concepts,	techniques	and	models	used	to	investigate
optimal	strategies	in	competitive	situations;	Games	in	extensive,	normal	and	characteristic	form,	points	of	balance	Nash	and	Nash	Bargaining	Model.	Calculation	IV.	Math	341.	Math	451.	Selection	and	development	of	a	mathematics	project	under	supervision	of	the	faculty.	Math	580.	Modern	geometries.	Differential	equations	I.	Math	227.	4	Units
Introduction	to	concepts	and	basic	methods	for	real	analysis.	Facilitated	study	and	discussion	of	the	methods	and	test	techniques	in	introductory	analysis.	Advanced	topics	selected.	1-4	Unit	lliw	tneduts	a	,711Â	ÃHTAM	dna	,611Â	ÃHTAM	ro	511Â	ÃHTAM	fo	noitelpmoc	nopU	.snoitauqe	laitnereffid	yranidro	fo	smelborp	eulav	yradnuob	dna	,smelborp
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EtisiuqererP	stinu	4	.Snoitcennoc	melborp	Dna,	Sisylana	tpecnoc,	sisylana	melborp	hguorht	slohcs	elddim	dna	dna	slohcs	hgihca	ni	ni	ni	fo	noitarolpxe	decnavda	dna	hcraeser	noitacude	scitamehtam	ot	noitcudortnI	.I	sisylanA	laciremuN	.yrtemmys	dna	,yroeht	emag	,gnidoc	,ecnerefni	lacitsitats	,sisylana	htap	lacitirc	,yroeht	hparg	:rotcurtsni	eht	yb
nesohc	eb	ot	scipot	lacipyt	emoS	.135Â	ÃHTAM	ni	tiderc	htiw	stneduts	ot	nepo	toN	.snoitacilppa	dna	snoitamrofsnart	suiboM	,meroeht	gnippam	nnameiR	eht	,spam	lamrofnoC	.II	sisylanA	xelpmoC	.spuorg	tneitouq	dna	spuorgbus	lamron	,spuorg	cilcyc	,snoitatumrep	fo	spuorg	edulcni	scipoT	.noisivrepus	ytlucaf	rednu	tcejorp	scitamehtam	a	fo
noitelpmoC	stinu	2	.211Â	Ã	Htam	.Aera	eg	siht	ni	esruoc	eno	ni	deriuqer	si	retetb	ro	-c	fo	edarg	a;)	SGOLATAC	REILREE	RO	02-9102	EHT	No	Stned	AERA	EG	(4B	AERA	EG	SLLIFLUFF	.SLIFLIFF.	stneduts	ot	nepo	ton	.pohskrow	arbegla	suluclac-erp.	4	GE	credit	units	per	area	B4.	Taylor	and	Laurent	series,	residue	theory	and	integral	evaluation.
Advanced	topics	in	geometry	and	topology.	4	Units	2020-21	or	subsequent	versions:	GE	Superiore	area	B2019-20	or	previous	catalog:	GE	Area	B5,	B6,	or	B7Prereta	Inquisito:	Junior	Standing;	completion	of	GE	Area	A	with	grades	with	rather;	and	a	course	in	GE	Area	B4	with	a	degree	of	C-	or	rather	(GE	Area	B1	for	students	on	the	2019-20	or	previous
catalogs;)	Math	206	and	Math	242,	or	Math	241	and	Math	244.	Math	328.	Math	329.	Separation	of	variables.	Requirements:	Math	481.	Math	161.	Special	problems	for	advanced	graduates.	Math	453.	Math	459.	Math	94.	4	Prerequisite	units:	completion	of	the	written	degree	exam	in	Algebra	or	consent	of	the	degree	committee.	Written	and	oral
analysis	and	presentations	on	the	part	of	students	on	applied	mathematics	topics,	including	applications	for	sustainability.	Math	540.	Interactive	construction	and	analysis	of	the	mathematical	test	and	exposure	to	a	degree	level.	Teaching	seminar.	Not	open	to	students	with	credit	in	Math	117,	Math	141,	Math	161,	or	Math	221.	Optimal	conditions	for
limited	optimization,	linear	programming.	Thesis.	Facilitated	study	and	discussion	of	the	theory,	problems	and	applications	of	the	intermediate	algebra.	Total	credit	limited	to	12	units.	Introduction	to	the	Linear	Algebra	Laboratory	II.	3	Unit	Review	of	Basic	Algebra	Skill	at	the	First	Algebra	Level,	intended	mainly	to	prepare	students	for	Math	96.
Selected	topics.	Graphs	theory.	The	topics	include	asymptotic	expansions,	advanced	techniques	for	partial	differential	equations	and	Fourier's	analysis.	Characteristic	and	minimum	polynomes,	Cayley-Hamilton	Theorem.	4	units	introduction	to	rings	and	fields.	Advanced	topics	in	mathematics.	Class	members	are	required	to	participate	in	the	annual
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:etisiuqererP	stinu	4	.snoitacilppa	dna	gninrael	ytivitca	no	sisahpmE	.stneduts	decnavda	rof	Scipot	Detceles	Fo	ydug	Puorg	Detcerid	.Tr	Lamrof	Detneserp	Era	Stluser	tcejorp	.II	aribegla	suluclarp	.Rotcurtsni	Fo	Tnesnoc	RO	qererP	stinu	4	.seuqinhcet	gniledom	lacitamehtam	fo	yduts	puorg	detceriD	.064Â	ÃHTAM	.snaicitamehtam	taerg	fo
snoitubirtnoc	eht	dna	,snoitavonni	lacigolonhcet	dna	lacitamehtam	fo	yalpretni	eht	,thguoht	lacitamehtam	ni	sdnert	rojaM	.gnidnats	etaudarG	:etisiuqererPCN/RC	tinu	1	.122Â	Ã	htam	Ro	,161â	ã‚htam	,141â	ã‚htam	,811â	ã‚htam	,511â	ã‚htam	Tiderc	Htiw	stnuds	nepo	ton	smrtam	/R	ro	02-9102	eht	no	stneduts	rof	7B	ro	,6B	,5B	aerA	EG(	B	noisiviD-
reppU	EG	sllifluF	.ranimeS	tcejorP	roineS	.404Â	ÃHTAM	.tnemeganaM	noitcurtsnoC	dna	erutcetihcrA	rof	suluclaC	.leveL	tnemecalP	htaM	etairporppA	:etisiuqererP1B	aerA	EG	:golatac	Reilrae	ro	02-91024b	Aera	Eg	:Golatac	Retal	Ro	Enrollment	in	the	associated	section	of	MATHÃ	Â306.	Equivalence	and	well-defined	operations	and	functions.	Fulfills
GE	Area	Upper-Division	B	(GE	Areas	B5,	B6,	or	B7	for	students	on	the	2019-20	catalog).	Orientation	to	Mathematics	Major.	Introduction	to	Analysis	I	Workshop.	MATHÃ	Â502.	MATHÃ	Â408.	4	units	2020-21	or	later	catalog:	GE	Area	B42019-20	or	earlier	catalog:	GE	Area	B1Prerequisite:	Appropriate	Math	Placement	Level;	or	MATHÃ	Â117	and	high



school	trigonometry;	or	MATHÃ	Â118	and	high	school	trigonometry;	or	MATHÃ	Â119.	Facilitated	study	and	discussion	of	the	theory,	problems,	and	applications	of	calculus.	Trigonometric	functions,	fundamental	identities.	Examples,	exercises	and	applications	to	emphasize	problems	in	business	and	economics.	Not	open	to	students	with	credit	in
MATHÃ	Â142.	Eigenvalues,	eigenvectors	and	diagonalization.	Differential	Equations	II.	MATHÃ	Â221.	Vector	Analysis.	The	Class	Schedule	will	list	topic	selected.	Exploration	of	advanced	topics	and	problems	in	applied	mathematics.	1	to	4	lectures.	MATHÃ	Â118	is	equivalent	to	MATHÃ	Â115	or	MATHÃ	Â116,	and	MATHÃ	Â117.	MATHÃ	Â476.	Not
open	to	students	with	credit	in	MATHÃ	Â435.	4	units	Prerequisite:	MATHÃ	Â248	with	a	grade	of	C-	or	better	and	MATHÃ	Â336,	or	consent	of	instructor.	3	units	CR/NCPrerequisite:	Appropriate	score	on	the	ELM	examination,	or	credit	in	MATH	92.	Methods	of	Proof	in	Mathematics.	Introduction	to	inner	products	and	orthogonality.	MATHÃ	Â570.
Cauchy's	Integral	Theorem;	Poisson's	Integral	Formula.	1	unit	CR/NCCorequisite:	Concurrent	enrollment	in	the	associated	section	of	MATHÃ	Â119.	Crosslisted	as	HNRS/MATHÃ	Â141.	4	units	2020-21	or	later:	Upper-Div	GE	Area	B2019-20	or	earlier	catalog:	GE	Area	B5,	B6,	or	B7Prerequisite:	Junior	standing;	completion	of	GE	Area	A	with	grades	of
C-	or	better;	and	one	course	in	GE	Area	B4	with	a	grade	of	C-	or	better	(GE	Area	B1	for	students	on	the	2019-20	or	earlier	catalogs);	MATHÃ	Â206	or	MATHÃ	Â244;	and	MATHÃ	Â241.	emmos	e	ittodorp	,isab	,izapsottoS	.acitametam	enoizalledom	alla	e	ilaiznereffid	inoizauqe	ella	enoizudortni	e	ilaizrapââ	itavired	,icirtaM	.acitametam	ni	avorp	id
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¢ÃhtaM	.I	atacilppa	isilanA	.	Ãtirutam	id	otiderc	li	rep	noN	.itnanimreted	e	esrevni	isulcni	,arbegla	ecirtam	alled	ataicossa	enoizes	alla	enoizircsi	:tnerruCnoCCN/RC		Ãtinu	1	.142	acitametam/SRNH	emoc	tsilssorC	.291	acitametaM	.III	arbeglA	tcartsbA	.itneizouq	id	izapS	.iranimes	2	.241	acitametaM	.ocitametam	otteggos	olognis	a	ilaiznederc	id
ammargorp	len	enoizattecca	:etisiuqererPCN/RC		Ãtinu	4	.elatnemitrapid		Ãtlocaf	alled	orbmem	nu	id	enoizerid	al	ottos	itatelpmoc	e	itacifinaip	otaznava	oiduts	o	elaudividni	acreciR	.acitametam	enoizalledom	e	ataznava	acitametam	id	itnemogra	us	itneduts	id	ilaro	e	ettircs	inoizatneserp	e	isilanA	.ehcitilana	e	ehciremun	inoizulos	;etanoizeles
inoizacilppa	noc	iraenil	eiranidro	ilaiznereffid	inoizauqe	e	ilibarapes		Ãtinu	4	.814	acitametaM	.inaileeba	id	ippurg	ied	elatnemadnof	ameroet	e	omsifromosi'lled	imeroet	,yelyaC	id	ameroet	,egnarGaL	id	ameroet	,imsifromomO	.I	oloclac-erp	arbegla	id	pohskroW	.122	¢ÃhtaM	o	161	htaM	,141	htaM	ni	otiderc	noc	itneduts	ilga	otrepa	noN	.ehcigoloib
ezneics	ellen	inoizacilppa	noc	elaiznereffid	oloclaC	.airtemoeG	Mathematics	300.	Study	facilitated	and	discussion	ontheory,	problems	and	linear	analysis	applications.	MATH	561.	1	unit	CR/NCConcurrent:	Registration	in	the	associated	section	of	MATH	162.	Ordinary	differential	equations:	Linear	equations	of	first	order,	separable	equations,	exact
equations,	linear	equations	of	second	order,	uneven	equations,	first-order	linear	equations	systems,	non-linear	equations,	modeling	and	applications.	2	conferences,	2	seminars.	1	lesson.	MATH	316.	Linear	Analysis	Laboratory	I.	Calculation	II.	Direct	group	study	on	selected	topics.	Not	open	to	students	with	credit	in	MATH	460.	Second	course	in
precalculous	algebra	of	college	without	trigonometry.	Rational,	exponential	and	logarithmic	functions.	Troubleshooting	using	mathematical	software.	Not	open	to	students	with	credit	in	MATH	540.	MATH	95.	Vectors,	vector	spaces,	bases	and	linear	transformations	in	real	coordinated	space	of	n	dimensions.	Polynomial	rings,	field	extensions,	normal
and	separable	extensions,	automorphisms	of	fields,	fundamental	theorem	of	Galois	theory,	and	further	arguments	such	as	solvency	groups,	solution	from	radicals,	insolvency	of	quintics.	MATH	254.	4	units	Prerequisite:	MATH	227	with	a	degree	of	C-	or	better	or	the	instructor's	consent.	1	unit	CR/NCPrerequisite:	Appropriate	level	of	mathematics.
Concurrent:	MATH	95.	Vector	algebra.	Not	open	to	students	with	credit	in	MATH	483.	MATH	530.	Differential	and	integral	calculation	of	vector	functions.	Algebraic	field	extensions	4	units,	tower	law,	ruler	and	step	constructions,	primitive	element	theorem,	algebraic	and	transcendental	numbers,	algebra	closure,	fundamental	algebra	theorem,	finite
fields,	Galois	extensions	and	the	fundamental	theorem	of	Galois	theory.	Orthogonal	functions	and	generalized	Fourier	series.	1	unit	CR/NCConcurrent:	Registration	in	the	associated	sectionMATH	143.	4	units	2020-21	or	later	catalog:	GE	Area	B42019-20	or	previous	catalog:	GE	AreaMath	95	or	the	appropriate	math	placement	level.	4	non-euclide	and
projective	geometries	units.	open	only	to	university	students.	functions,	indexed	sets,	set	functions.	senior	project	applied	sowing.	math	128,	math	330.	higher	credit	limited	to	4	units;	total	limited	to	8	units.	other	students	will	be	admitted	with	the	instructor's	consent.	Math	441.	mathematical	models,	equations	and	inequalities,	linear	and	square
functions,	exponential	and	logarithmic	functions,	equation	systems,	polynomials	roots,	polynomials	factorization,	and	right-triangle	trigonometry.	Math	419.	calculation	for	the	laboratory	of	life	science	i.	orthogonal	bases	in	functional	spaces,	theory	of	Sturm-Liouville.	4	conferences.	seminar	of	teaching	students	of	mathematics.	Math	435.	an
introduction	to	advanced	topics	from	modern	algebra,	including	group	actions,	sylow	theorems,	semi-direct	products	and	modules	on	a	main	ideal	domain.	algebra	i.	math	152.	the	course	can	be	repeated	up	to	eight	units.	4	units	advanced	mathematical	methods	of	applied	mathematics,	integrated	with	the	modeling	of	physical	phenomena.	total	credit
limited	to	2	units.	further	arguments	in	approximation	theory.	topics	from	standard	advanced	material	in	real	analysis,	linear	algebra	and	modern	algebra.	4	units	2020-21	or	later	catalog:	ge	area	B42019-20	or	previous	catalog:	ge	area	b1prerequisite:	Math	161.	career	opportunities	in	the	field	of	mathematics,	preparation	of	a	field	of	study,	and	a
survey	of	departmental	structures	and	procedures	related	to	research,	study	and	degree.	cooperative	education	experience.	Other	topics	may	include	switching	algebra,	omological	algebra,	encryption	applications	and	advanced	linear	algebra	arguments.	technology	in	mathematical	education.	individual	study.	1	CR/NCConcurrent	unit:	registration
inassociated	with	MATH	412.	Locations	are	paid	and	usually	require	transfer	and	registration	in	progress	for,ytiralimiS	.pohskroW	arbeglA	etaidemretnI	.rotcurtsni	fo	tnesnoC	:etisiuqererP	stinu	2	.eettimmoC	etaudarG	eht	fo	tnesnoc	ro	sisylanA	ni	noitanimaxE	nettirW	etaudarG	eht	fo	noitelpmoc	yrotcafsitaS	:etisiuqererP	stinu	4	.yroehT	emaG
.selbairav	lareves	fo	snoitcnuf	dna	ecnegrevnoc	mrofinu	,seires	etinifni	,noitargetni	sa	scipot	hcus	gnirevoc	I	sisylanA	ot	noitcudortnI	fo	noitaunitnoc	A	stinu	4	.snoitcnuf	cimhtiragol	dna	laitnenopxE	.921Â	ÃHTAM	.214Â	ÃHTAM	:etisiuqererP	stinu	4	.noitaremune	lacihparg	dna	,yroeht	lamertxe	,yroeht	yesmaR	,senihcam	etats	etinif	fo	yroeht	eht	morf
detceles	eb	ot	scipot	rehtruF	.yteicos	ni	elor	dna	,snoitacilppa	,tnempoleved	rieht	,scitamehtam	yraropmetnoc	morf	scipoT	.scitamehtaM	ni	gnidnats	etaudarg	ro	214Â	ÃHTAM	:etisiuqererP	stinu	4	.secaps	tcudorp	renni	no	snoitamrofsnart	raeniL	.suluclacerp	ni	lufsseccus	eb	ot	yrassecen	slliks	arbegla	cisab	fo	weiver	ni-tliub	htiw	,yrtemonotort	tuohtiw
arbelloc	suluclarp	by	esruoc	tsrif	.scitahtam	level-eg	elloc	fo	gnihcaet	evitceffe	ni	ecitcarp	dna	selpicnirP	.dellorne	stneduts	eht	fo	sdeen	dna	stseretni	nommoc	eht	ot	gnidrocca	nesohc	scitamehtam	decnavda	ni	scipot	dnuora	tliuB	.443Â	ÃHTAM	dna	;603Â	ÃHTAM	;053Â	ÃHTAM	ro	101Â	ÃEPC/CSC	:Etsiuqerp	stinu	4	.442â	ã‚htam	DNA	142â	â	â	â	âem
Ro	,242â	ã‚htam	:Etisauqererp7b	Ro	511Â	ÃHTAM	:tnerrucnoC	.384Â	ÃHTAM	.dohtem	citamoixa	ehT	.gninosaer	lanoitroporp	dna	,scitsitats	,seuqinhcet	gnitnuoc	dna	ytilibaborp	,srebmun	laer	dna	lanoitar	ot	noitcudortnI	.smetsys	etanidrooc	lacirehps	dna	,lacirdnilyc	,raloP	.rotcurtsni	fo	tnesnoc	ro	retteb	ro	-	C	fo	edarg	a	htiw	842Â	ÃHTAM
:etisiuqererP	stinu	4	.suluclac	ssenisub	fo	snoitacilppa	dna	,smelborp	,yroeht	eht	fo	noissucsid	dna	yduts	detatilicaF	.stcejbus	deilppa	rehto	ro	,snoitairav	fo	suluclac	,smetsys	lacimanyd	morf	detceles	scipot	lanoitiddA	.424Â	ÃHTAM	.Sretrauq	Evitcesnoc	iroiretlU	.904	HTAM	.eiradnoces	eloucs	ellen	otnemangesni'l	onnaras	ehc	itneduts	ilg	reP	.itinif
ipmac	e	opmac	id	inoisnetse	,inoizarf	id	ipmac	,iedilcuE	inimod	,ilapicnirp	ilaedi	inimod	,icinu	enoizazzirotcaf	id	inimod	,ilargetni	inimod	,omsifromosI	id	imeroet	,illena	imsifromomomomo	,itneizouq	illena	,imissam	e	imirp	ilaedi	,ilibicudirri	e	ilibicudir	eimoniloP	.erotturtsi'lled	osnesnoc	li	e	ideip	ni	aeruaL	:otisiuqererP		Ãtinu	3	.ehcirtemonogirt	e
ehcimtiragol	,ilaiznenopse	inoiznuf	elled	enoisiveR	.iremuN	ied	airoeT	.I	eraenil	isilanA	.iraenil	inoizamrofsart	elled		Ãteirporp	e	ipmesE	.suib¶ÃM	id	enoisrevni	e	stesop	,ihgolana-q	e	enoizatumrep	id	ehcitsitats	,inoizitrap	elled	airoet	,egnargaL	id	enoisrevni	e	inoiznuf	odnareneG	.irottelloc	e	icifrepus	us	isafne	noc	ilareneg	icigolopot	izaps	a
enoizudortnI		Ãtinu	4	.ilatnednecsart	inoiznuf	,acisif	alla	inoizacilppa	,enoizargetni	id	ehcinceT	.olellarap	otalutsop	li	,enoizarusnem	,inoizurtsoC	.scirotanibmoc	xuaelbat	e	,ehcirtemmis	inoiznuf	elled	irotanibmoc	,idiortam	,ingesid	,icidoc	,ailop	id	airoeT	.icifarg	orol	e	ilaimonilop	e	ehcitardauq	,iraenil	inoiznuF	.	Ãtivitta	1	.otnemogra'lled	oipicnirp	e
ehcuoR	id	ameroet	,acitilana	enoizucesorp	,iudiser	ied	oloclac	led	inoizacilppa	iroiretlU		Ãtinu	4	.69	HTAM	id	ataicossa	enoizes	allen	enoizircsI	:tnerrucnoCCN/RC		Ãtinu	1	.145	HTAM	.iremun	ied	airoet	e	illedom	,ehcitemtira	inoizarepo	,iciremun	imetsis	,tes	ied	airoet	,imelborp	ied	enoizulosir	alla	enoizudortnI	.I	attartsa	arbeglA	.69	HTAM	.erotturtsi
id	osnesnoC	:otisiuqererP		Ãtinu	4-1	.erotturtsi'lled	osnesnoc	li	o	,acitametam	ni	eroirepus	enoisivid	id	osroc	nu	onemla	e	oilgem	o	-C	id	odarg	nu	noc	842	HTAM	:	Ãtinu	4	otisiuqererP	.II	isilana'lla	enoizudortnI	.itardauq	onem	idotem	e	enoizazzilanogotro	tdimhcS-marG	,oizaps-n	ni		ÃtilanogotrO	.284	HTAM	.ranimeS	gniledoM	htaM	.281	HTAM	id
ataicossa	enoizes	allen	enoizircsI	:tnerrucnoCCN/RC		Ãtinu	1	.enoizazzilanogaid	e	srotcevnegie	can	include	Riemann	Riemann	htaM	etairporppA	:etisiuqererP1B	aerA	EG	:golatac	reilrae	ro	02-91024B	aerA	EG	:golatac	retal	ro	12-0202	stinu	4	.II	sisylanA	laciremuN	.stneduts	etaudarg	rof	scipot	detceles	fo	yduts	puorg	detceriD	.snoitauqe	raenil	fo
smetsyS	stinu	4	.511Â	ÃHTAM	ni	tnetnoc	suluclacerp	eht	rof	stneduts	eraperp	ot	yliramirp	dednetni	slliks	arbegla	cisab	fo	weiveR	.snoitagen	rieht	dna	stnemetats	deifitnauQ	.sedoc	dna	,sngised	,yroeht	ayloP	,snoititrap	fo	yroeht	eht	morf	detceles	eb	ot	scipot	decnavdA	.II	snoitacilppA	htiw	scitamehtaM	etercsiD	.snoitauqE	laitnereffiD	laitraP
.meroehT	s'inibuF	dna	meroehT	mydokiN-nodaR	,secaps	pL	,smeroeht	ecnegrevnoc	,noitargetni	dna	erusaem	eugsebeL	ot	noitcudortnI	.srehcaet	ecivres-ni	dna	evitcepsorp	rof	etairporppA	.htaM	nredoM	fo	erutaN	.snoitacilppa	htiw	scitamehtam	etercsid	fo	sdohteM	stinu	4	.scitamehtaM	deilppA	ni	Sdohtem	Laciremun	.143â	ã‚htam	ro	603â	ã‚htam
:Etisauqerp	stinu	4	.811â	â‚httam	of	derc	Htw	stnedust	:153â	qererP	stinu	4	.II	arbeglA	raeniL	.III	pohskroW	suluclaC	.deriuqer	rosivrepus	krow	yb	noitaulave	dna	troper	lamroF	.I	suluclaC	.842Â	ÃHTAM	.weiveR	arbeglA	gninnigeB	.riahc	tnemtraped	fo	tnesnoc	dna	gnidnats	etaudarG	:etisiuqererP	stinu	4-1	.secaps	lanoisnemid	etinifni	gnidulcni
,secaps	rotcev	xelpmoc	dna	laer	fo	tnempoleved	suorogiR	stinu	4	.ecaps	ni	secafrus	dna	sevruc	fo	yroehT	stinu	4	.144Â	ÃHTAM	ni	tiderc	htiw	stneduts	ot	nepo	toN	.242Â	ÃHTAM	.senarbmem	dna	sgnirts	gnitarbiv	,yroeht	laitnetop	,wolf	taeh	ot	Snoitacilppa	.II	pohskrow	Suluclac	.Rotcurtsni	Fo	Tnettec	Ro	Retteb	Ro	-c	Fo	edarg	htw	241â	â
.173Â	ÃHTAM	.snoitauqe	laitnereffid	yranidro	rof	seuqinhcet	decnavda	dna	,sisylana	xelpmoc	fo	snoitacilppa	,sisylana	lanoisnemid	edulcni	scipoT	.603Â	ÃHTAM	.sdohtem	citotpmysa	dna	,noitazirotcaf	dramadaH	dna	ssartsreieW	,snoitcnuf	laiceps	Level;	or	MATHÃ	Â117;	or	MATHÃ	Â118.	MATHÃ	Â461.	Class	members	are	expected	to	participate	in
the	annual	William	Lowell	Putnam	Mathematical	Competition.	Analytic	Methods	in	Applied	Mathematics.	4	units	Prerequisite:	MATHÃ	Â435.	3	units	2020-21	or	later	catalog:	GE	Area	B42019-20	or	earlier	catalog:	GE	Area	B1Prerequisite:	MATHÃ	Â115	with	a	grade	of	C-	or	better;	or	MATHÃ	Â116	with	a	grade	of	C-	or	better;	or	consent	of	instructor.
Intermediate	Algebra.	1	unit	CR/NCConcurrent:	Enrollment	in	the	associated	section	of	MATHÃ	Â248.	Proof	by	induction.	Calculus	for	the	Life	Sciences	I.	MATHÃ	Â258.	Real	Analysis.	4	units	Prerequisite:	MATHÃ	Â306	and	MATHÃ	Â451.	MATHÃ	Â151.	4	units	Methods	of	proof	(direct,	contradiction,	conditional,	contraposition);	valid	and	invalid
arguments.	Pre-Calculus	Algebra	Workshop	II.	Topics	such	as	Frenet	formulas,	curvature,	geodesics,	Cartan	structural	equations,	Gauss-Bonnet	Theorem.	Advanced	Mathematics	for	Teaching.	Examples	from	set	theory.	MATHÃ	Â505.	4	units	Prerequisite:	MATHÃ	Â442	and	MATHÃ	Â481.	Directed	group	study	of	mathematical	problem	solving
techniques.	4	units	Prerequisite:	Graduate	standing.	Abstract	Algebra	II.	4	units	Prerequisite:	MATHÃ	Â344	or	AEROÃ	Â300,	and	graduate	standing.	MATHÃ	Â92.	Crosslisted	as	HNRS/MATHÃ	Â142.	Computer	applications.	Minimum	60	hours	total	time.	Euclid's	Algorithm,	greatest	common	divisors,	diophantine	equations,	prime	numbers,
congruences,	number	theoretic	functions,	the	quadratic	reciprocity	laws,	primitive	roots	and	indices.	MATHÃ	Â162.	Introduction	to	current	issues	in	mathematics	education.	Boundary	value	problems;	nonhomogeneous	techniques.	Special	functions	of	applied	mathematics.	Factoring,	exponents,	and	radicals.	MATHÃ	Â414.	MATHÃ	Â440.	Corequisite:
MATHÃ	Â481	or	graduate	standing	in	Mathematics.	Other	topics	may	include	covering	spaces,	simplicial	homology,	homotopy	theory	and	topics	from	differential	topology.	Descent	algorithms	including	exact	and	cimanyd	htiw	ytirailimaf	ro	003Â	ÃHTAM	:dednemmoceR	.scitamehtaM	etaudarG	ot	noitisnarT	.344Â	ÃHTAM	.244Â	ÃHTAM	.584Â	ÃHTAM
.spuorg	fo	yduts	eht	ot	noitcudortnI	.314Â	ÃHTAM	.soahc	,srotcartta	,snoitacrufib	,spam	eracnioP	,meroehT	nosxidneB-eracnioP	,snoitcnuf	ygrene	,stibro	cidoirep	dna	stniop	dexif	fo	ytilibats	,stes	timil	,stiartrop	esahp	,meroehT	sseneuqinU	dna	ecnetsixE	:snoitauqe	laitnereffid	yranidro	fo	yroeht	evitatilauQ	.stcejbus	deilppa	rehto	ro	,sisylana	laciremun
,smetsys	emit	etercsid	,snoitauqe	largetni	morf	detceles	scipot	lanoitiddA	.pohskroW	I	arbeglA	suluclacerP	hctertS	.005Â	ÃHTAM	.scitamehtam	ni	rettam	tcejbus	fo	noitaterpretni	dna	noitacilppa	,noitatneserp	,noitceles	,noitazinagrO	.noitaitnereffid	dna	ytiunitnoc	mrofinu	,ytiunitnoc	,secneuqes	,metsys	rebmun	laer	eht	sa	hcus	scipoT	.noitcurtsni	ni
Stnemevorpmi	fo	Noitaredisnoc	DNA,	gnihcaet	laudividni	no	noitcelfer	.snitaler	dna	snitecnuf	cirtemonogirt	esrevni.	cirtaM	.611Â	ÃHTAM	rof	stneduts	eraperp	ot	yliramirp	dednetni	level	arbegla	etaidemretni	eht	ta	slliks	arbegla	cisab	fo	weiveR	.scinoc	,yrtemoeg	evitcejorp	fo	smeroeht	latnemadnuf	,selgnardauq	,ytivitcepsrep	,ytilaud	,yrtemonogirt
cilobrepyh	:sevruc	gnitimiL	.gnidnats	roinuJ	:etisiuqererPCN/RC	tinu	1	.yrtemonogirt	tuohtiw	arbegla	suluclacerP	.leveL	tnemecalP	htaM	etairporppa	ro	69	HTAM	:etisiuqererP1B	aerA	EG	:golatac	reilrae	ro	02-91024B	aerA	EG	:golatac	retal	ro	12-0202	stinu	3	.melborp	ellivuoiL-mrutS	.142Â	ÃHTAM	fo	noitces	detaicossa	eht	ni	tnemllornE
:tnerrucnoCCN/RC	tinu	1	.403Â	ÃHTAM	:dednemmoceR	.533Â	ÃHTAM	.065Â	ÃHTAM	ni	tiderc	htiw	stneduts	ot	nepo	toN	.tseretni	reerac	tneduts	fo	saera	rehto	dna	,tnemnrevog	,yrtsudni	,ssenisub	ni	ecneirepxe	krow	emit	-lluf.	software.	MATHÃ	Â452.	MATHÃ	Â141.	Not	open	to	students	with	credit	in	MATHÃ	Â541.	A	grade	of	C-	or	better	is	required
in	one	course	in	GE	Area	B4	to	fulfill	General	Education	requirements.	Total	credit	limited	to	8	units.	MATHÃ	Â241.	MATHÃ	Â481.	Discussion	of	mathematical	topics	appropriate	for	computer	enhancement.	MATHÃ	Â531.	Computer	as	a	classroom	management	device.	1	unit	Exploration	of	advanced	topics	and	problems	in	geometry	and	topology
through	reading,	writing	and	oral	presentations.	Harmonic	functions,	conformal	mappings.	MATHÃ	Â422.	1-4	seminars.	Total	credit	limited	to	6	units.	4	units	Numerical	techniques	for	solving	partial	differential	equations	of	the	parabolic,	hyperbolic	and	elliptic	type.	MATHÃ	Â436.	Facilitated	study	and	discussion	of	the	theory,	problems,	and
applications	of	calculus	to	architecture	and	construction	management.	Crosslisted	as	HNRS/MATHÃ	Â143.	Facilitated	study	and	discussion	of	the	theory,	problems,	and	applications	of	calculus	for	the	life	sciences.	Appropriate	for	prospective	and	in-service	mathematics	teachers.	Evolution	of	mathematics	from	earliest	to	modern	times.	Introduction	to
integration.	MATHÃ	Â126.	4	units	Introduction	to	advanced	numerical	analysis.	Topology	I.	1-4	units	Prerequisite:	Junior	standing	and	consent	of	department	chair.	1	unit	CR/NCConcurrent:	Enrollment	in	the	associated	section	of	MATHÃ	Â142.	Precalculus	Trigonometry.	4	seminars.	Complex	numbers,	conic	sections,	and	analytic	geometry.	Real	and
complex	numbers.	Introduction	to	Differential	Geometry.	4	units	Introduction	to	concepts	of	Euclidean	geometry,	including	shape,	visualization	and	attributes	of	measurement,	with	an	emphasis	on	problem	solving	and	critical	thinking.	Not	open	to	students	with	credit	in	MATHÃ	Â436.	Fourier	series	and	transforms.	MATHÃ	Â171.	Green's	Theorem,
Stokes'	Theorem,	and	the	Divergence	Theorem.	4	units	Examination	of	existing	hardware	and	software	designed	for	educational	uses.	4	units	,tnempoleved	eht	ot	detoved	rovaedne	hcraeser	suoireS	.184Â	ÃHTAM	ro	214Â	ÃHTAM	:etisiuqererP	stinu	4	.152Â	ÃHTAM	.sisylana	rotcev	ot	noitcudortni	,slargetni	elpitlum	,sevitavired	laitraP	stinu	4	.XeTaL-
SMA	dna	XeTaL	gnisu	,seno	lacitamehtam	yllaicepse	,stnemucod	gniraperP	.811Â	ÃHTAM	fo	noitces	detaicossa	eht	ni	tnemllornE	:tnerrucnoCCN/RC	tinu	1	.074Â	ÃHTAM	.arbegla	tcartsba	ni	foorp	fo	seuqinhcet	dna	sdohtem	eht	fo	noissucsid	dna	yduts	detatilicaF	.III	sisylanA	ot	noitcudortnI	.scimonocE	dna	ssenisuB	rof	suluclaC	.351Â	ÃHTAM
.073Â	ÃHTAM	.I	pohskroW	suluclaC	.614Â	ÃHTAM	.89Â	ÃHTAM	.yroeht	ytilibaborp	etercsid	dna	,scitotpmysa	,serauqs	nitaL	dna	slasrevsnart	gnidulcni	scipot	lanoitiddA	.secneics	lacigoloib	eht	ni	smelborp	ezisahpme	ot	snoitacilppa	dna	,sesicrexe	,selpmaxE	.ecap	rewols	a	ta	thguat	era	tub	,811Â	ÃHTAM	ot	tnelaviuqe	era	711Â	ÃHTAM	dna
,611Â	ÃHTAM	ro	511Â	ÃHTAM	.srehcaet	yratnemele	rof	stpecnoc	ciarbeglA	stinu	4	.602Â	ÃHTAM	.	iii	Suluckac	.443â	ã‚htam	.Rotcur	tsni	Fo	Tnetteb	Ro	-c	Fo	edarg	A	Htiw	141â	â‚htam	:Etisauqerp1b	Aera	Eg	:Golatac	reilrae	ro	02-91024b	Aera	Eg	snoitcnuf	lesseB	.scipot	decnavda	rehto	dna	selbairav	lareves	fo	snoitcnuf	fo	noitargetni	dna
noitaitnereffid	sa	scipot	hcus	gnirevoc	II	sisylanA	ot	noitcudortnI	fo	noitaunitnoC	stinu	4	.474Â	ÃHTAM	.arbeglA	etaudarG	.arbeglA	suluclacerP	.scitamehtaM	deilppA	ni	scipoT	decnavdA	.sdlofinam	dna	secafrus	no	sisahpme	htiw	secaps	lacigolopot	lareneg	ot	noitcudortnI	.II	tcejorP	roineS	.122Â	ÃHTAM	ro	,161Â	ÃHTAM	,141Â	ÃHTAM	,811Â	ÃHTAM
,611Â	ÃHTAM	ni	tiderc	htiw	stneduts	ot	nepo	toN	.194Â	ÃHTAM	.snoitauqe	laitnereffid	yranidro	ot	snoitulos	seireS	.184Â	ÃHTAM	fo	noitces	detaicossa	eht	ni	tnemllornE	:tnerrucnoCCN/RC	tinu	1	.271Â	ÃHTAM	.secneics	lacigoloib	eht	ni	snoitacilppa	htiw	suluclac	largetnI	.stneduts	etaudarg	dna	etaudargrednu	ot	nepO	.gnidnats	roinuj	ro	842Â	Ã
Htam	or	the	learning	of	mathematics.	Facilitated	study	and	discussion	of	the	theory,	problems	and	applications	of	the	pregalculation	algebra.	Math	495.	Linear	algebra	applications.	Math	550.	4	Unit	2020-21	or	Next	catalog:	GE	Area	B42019-20	or	previous	catalog:	GE	Area	B1Prereta	Aquitito:	special	mathematical	level.	Linear	analysis	II.	3	lessons.	1
Unit	Cr/NcConcurrent:	Registration	in	the	associated	section	of	Math	116.	Mathematical	formulation	of	physical	laws.	Abstract	algebra	the	workshops.	Infinite	sequences	and	series,	vector	algebra,	parametric	curves.	Combination	mathematics.	Math	406.	Introduction	to	the	analysis	I.	Algebra	linear	I.	Math	244.	Math	599.	Algebraic	thought	with
technology.	Prerequisite:	Math	206	or	Math	244,	and	Math	241,	and	an	introductory	university	programming	course,	or	the	instructor's	consent.	4	rigorous	unit	development	of	real	and	complex	internal	spaces.	First	course	in	Algebra	prestruction	of	college	without	trigonometry.	Topics	selected	in	the	theory	of	perturbation,	optimization	and	analysis
of	Fourier.	Math	475.	Integration	techniques.	12	units	cr/ncprerequisito:	instructor	consent.	Algorithms	to	solve	optimization	problems	that	cannot	be	solved	analytically.	Orthogonal	bases	and	direct	sums	of	Subspazi.	Enumerative	combinatorial	methods:	Sum	rules,	product	and	division,	large	and	recursive	techniques,	inclusion	and	exclusion,
generating	functions	and	a	finished	difference	calculation.	Math	182.	Part-time	work	experience	in	business,	industry,	government	and	other	areas	of	student	career	interest.	Exploration	of	topics	and	advanced	problems	in	mathematics.	Facilitated	study	and	discussion	of	the	theory,	problems	and	applications	of	the	pregalculation	algebra.	Math	412.
This	class	is	designed	for	the	major	of	liberal	studies.	2	Prerequisite	units:	Senior	Standing.	Limits,	continuity,	differentiation.	Methods	e	special	for	educational	uses	of	computers.	MATH	119.	119..erefs	.erefs	e	ihcrec	,ilanogilop	inoiger	,eznailgimos	,azneurgnoc	,etinif	eirtemoeg	,aedilcue	airtemoeg	id	inoizadnoF	.69	HTAM	rep	itacifilauq	onos	non	e
MLE	emase'l	oserp	onnah	ehc	itneduts	ilga	olos	otrepa	osroC	.954	HTAM	ni	otiderc	noc	itneduts	ilga	otrepa	noN	.airtemonogirt	id	pohskroW
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