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LectureSectionTopicsIntroduction	and	Basic	Principles	of	ModelingDiscrete	Dynamical	SystemsDiscrete	Stochastic	ModelsStages,	States,	and	ClassesContinuous	Dynamical	SystemsContinuous	Dynamical	Systems	(continued)	and	Related	TopicsContinuous	Stochastic	ModelsMathematical	Contest	in	Modeling:	Student	Discussions	and	Projects	Math
61:	Introduction	to	Discrete	Structures	Course	Description(4)	Lecture,	three	hours;	discussion,	one	hour.	Requisites:	courses	31A,	31B.	Not	open	for	credit	to	students	with	credit	for	course	180	or	184.	Discrete	structures	commonly	used	in	computer	science	and	mathematics,	including	sets	and	relations,	permutations	and	combinations,	graphs	and
trees,	induction.	P/NP	or	letter	grading.The	following	schedule,	with	textbook	sections	and	topics,	is	based	on	26	lectures.	The	remaining	classroom	meetings	are	for	two	midterm	exams	and	review.	These	are	scheduled	by	the	individual	instructor.	Often	there	are	midterm	exams	about	the	beginning	of	the	fourth	and	eighth	weeks	of	instruction.R.
Johnsonbaugh,​Ã	ÂDiscrete	Mathematics	(8th	Edition)​Ã	Â,	Prentice-Hall.LectureSectionTopicsEquivalence	relations,	matrices	of	relationsBasic	counting	principlesPermutations	and	combinationsGeneralized	permutations	and	combinationsSolving	recurrence	relations	(including	material	in	exercises	40-46)Decision	trees,	sorting	(including	merge	sort
from	7.3)	Math	70:	Introduction	to	Probability	Course	Description(4)​Ã	ÂLecutre,	3	hours;	Discussion,	1	hour.	Requisites:	courses	31A,	31B.	Introduction	to	probability	through	applications	and	examples.	Topics	include	laws	of	large	numbers,	statistics,	chance	trees,	conditional	probability,	Bayes?	rule,	continuous	and	discrete	random	variables,	jointly
distributed	random	variables,	multivariate	normal	and	conditional	distributions.	In	depth	discussion	of	betting	schemes	in	gambling,	occurrence	of	rare	events,	coincidences	and	statistical	predictions.	P/NP	or	letter	grading.The	It	presents	a	list	of	standard	probabilistic	problems	and	analyzes	them	in	detail	within	the	formalism	of	probability	as
mathematical	discipline.	At	the	end	of	the	course,	students	will	be	able	to	demonstrate	their	understanding	of	the	basic	grounds	and	facts	of	probability	as	mathematical	discipline	and	apply	them	to	solve	questions	with	probabilistic	content.	Life,	3rd	edition.	Random	Variables	RELEDISCRETE	Distributions	of	random	variables	distributed	directly
MATH	73XP:	Key	Issues	in	K-12	Mathematics	Course	Description	(3)	seminar,	two	hours;	Field	work	(observation	and	participation	in	the	classroom),	two	hours.	Introduce	students	to	the	K-12	mathematical	activity	in	the	United	States.	Cultivate	the	interest	in	teaching	through	the	exploration	of	the	sequences	of	mathematical	content	and	the	mental
habits	that	are	taught	in	these	degrees.	Analyze	themes	sequences	in	California's	current	state	standards	in	mathematics	(CCSS-M),	the	mathematical	structures	that	underlie	these	sequences	and	cognitive	aspects	of	learning	mathematics.	Experience	with	the	mental	habits	of	the	professional	mathematician	described	in	California's	standards	for
mathematical	practice	(including	mathematical	testing	and	modeling)	and	effective	strategies	to	teach	mathematics	to	various	groups	of	students.	Field	work	in	local	math	classrooms	organized	by	the	cal	teaching	program.	P/NP	(University	students)	or	S/U	(graduates)	Qualification.	National	Research	Council	How	students	learn:	Mathematics	in	the
classroom.	2005.	Other	reading	materials	to	be	providedGovernors	Association	and	Council	of	State	School	Officers	of	Common	Core	States	for	Mathematics	(	,	2010.LectureSectionTopicsGrades	1-3:	Length	(CCSS-M	1.MD.2,	2.	Md.3,	3.md.4)	Grades	3-5:	Area	and	Defined	Volume	(CCSS-M	3.MD.5	â-7,	5.MD.3	â€5)	Did	you	notice	students
participating	in	CCSS	SMP	1	in	the	classroom?	Grades	6-8:	Derived	area	and	volume	(CCSS-M	6.G.,	7.G.4,	8.G.9)	Field	Work	Report:	How	(if	any)	did	you	see	students	participating	in	CCSS	SMP	2	in	the	classroom?	Grades	9-12:	Areas	and	Volumes	of	Irregular	Solids	and	Regions	(CCSS-M	G.GMD.1)	Field	Work	Report:	How	((if	applicable)	Did	you
notice	students	participating	in	CCSS	SMP	3	in	the	classroom?	K-2	Degrees:	Decomposition	Forms	(CCSS-M	K.G.6,	1.G.3,	2.G.3)	Field	Work	Information:	How	(if	any)	Did	you	notice	students	participating	in	CCSS	SMP	4	in	the	classroom?	Grades	3-5:	Definition	of	the	fraction	as	a	number	(CCSS-M	3.NF.1	and	2)	Field	Working	Notice:	In	what	ways	(if
any)	did	you	see	students	participating	in	CCSS	SMP	5	in	the	classroom?	5:	Multiply	fractions	(CCSS-M	5.NF.4)	Field	Work	Report:	How	(if	any)	did	you	see	students	participating	in	CCSS	SMP	7	in	the	classroom?	Grades	6-7:	Relationships	and	Proportional	Relationships	(CCSS-M	6.RP.3,	7.RP.2)	Field	Work	Information:	How	(if	any)	did	you	see
students	participating	in	CCSS	SMP	8	in	the	classroom?	Grades	8-12:	Linear	and	other	functions	(CCSS-M	6.	Ee.9,	8.ee.5,	8.f.3,	F.if.1)	Mathematics	74xp:	Mathematics	and	pedagogy	to	teach	the	description	of	the	course	of	primary	mathematics	(3)	(Mathematics	previously	numbered	71SL)	Seminar,	two	hours;	Field	work	(observation	and
participation	in	the	classroom),	two	hours.	Facilitatede	la	Compansion	Matenatics	and	Professional	Professional	:5-3	sodarG	?alua	le	ne	8	PMS	SSCC	ne	norapicitrap	euq	setnaidutse	sol	a	³Ãvresbo	)anugla	is(	arenam	©Ãuq	ed	:opmac	ed	ojabart	ed	osivA	)7.FN.5	M-SSCC(	sairosivid	senoiccaF	:5-3	sodarG	?alua	le	ne	7	PMS	SSCC	ne	napicitrap	euq
setnaidutse	sol	a	³ÃvresbO¿Â	)	onugla	is(	onugla	is(	arenam	©Ãuq	ed	:opmac	ed	ojabart	ed	n³ÃicamrofnI	)4.FN.5	M-SSCC(	rodacilpitlum	senoiccaerF	:5-3	sodarG	?alua	le	ne	6	PMS	SSCC	ne	napicitrap	euq	setnaidutse	sol	a	³Ãvresbo	)se	is(	arenam	©Ãuq	eD¿Â	:nodisnI	krowdleiFsnalP	sseL	seL	ed	setnaidutse	ed	senoicatneserP	:5-3	sodarG	?alua	le	ne	5
PMS	SSCC	ne	napicitrap	euq	setnaidutse	sol	a	³Ãvresbo	)anugla	is(	arenam	©Ãuq	eD¿Â	:opmac	ed	ojabart	ed	n³ÃicamrofnI	)5.tbn.5	,5.TBN.4	M-SSCC(	soretne	soremºÃn	o	F	n³Ãicacilpitlum	ed	omtirogla	lE	:	5-3	sodarG	?alua	le	ne	4	PMS	SSCC	ne	napicitrap	euq	setnaidutse	sol	a	³Ãvresbo	)anugla	is(	arenam	©Ãuq	eD¿Â	:opmac	ed	ojabart	ed
n³ÃicamrofnI	)7-5.DM.3	M-SSCC(	n³Ãicacilpitlum	al	noc	n³Ãicaler	ed	aer​Ã	:5-3	sodarG	?aluA	OLAUTCA	)3.FN.4	M-SSCC(	SENOICCARF	ODNARTNES	Y	RAPMUS	:5-3	sodarG	?alua	le	ne	2	PMS	SSCC	ne	napicitrap	euq	setnaidutse	³Ãvresbo	)anugla	yah	euq	se	is(	arenam	©Ãuq	ed	:opmac	ed	ojabart	ed	n³ÃicamrofnI	)2.tbn.3	,9.TBN.2	M-SSCC(
n³Ãiccartsus	y	n³Ãicida	ed	omtirogla	lE	:2-K	sodarG	?alua	le	ne	1	PMS	SSCC	ne	napicitrap	euq	setnaidutse	sol	a	evresbO	detsu	ozih	ol	)yah	al	is(	arenam	©Ãuq	ed	:opmac	ed	ojabart	ed	n³ÃicamrofnI	)1.TBN.2	,2.TBN.1	M-SSCC(	neT	esaB	ametsis	lE	:2-K	sodarG	)4.CC.K	M-SSCC(	dadilanidrac	al	noc	odnatnoC	.n³Ãicacifilac	)sodaudarg(	U/S	o
)soiratisrevinu	setnaidutse(	PN/P	.hcaeT	laC	amargorp	le	rop	odazinagro	)senoiccel	ed	nalp	led	n³Ãicatneserp	y	n³Ãicavresbo	ed	nalp(	selacol	sacit¡Ãmetam	ed	salua	sal	ne	opmac	ed	ojabarT	.acit¡Ãmetam	n³Ãicacude	al	ne	selautca	seradn¡Ãtse	sol	y	n³Ãicagitsevni	al	etucsid	y	sonmula	sol	sodot	arap	savitcefe	azna±Ãesne	ed	saigetartse	acitcarp	,5-K
sacit¡Ãmetam	sal	ed	n³ÃicarolpxE	.ainrofilaC	ed	5-K	sacit¡Ãmetam	ed	soidutse	ed	nalp	le	ra±Ãesne	arap	♪	I'm	gonna	go	♪	####
#######################################################################################################################################################sums.	Comprehensive	functional	equations.	Mathematics	101:	Advanced	description	of	the	problem
resolution	course	(4),	three	hours.	Prerequisite:	Mathematics	100	or	significant	experience	with	mathematical	competitions.	Advanced	techniques	of	resolution	of	problems	and	mathematical	issues	as	preparation	for	Putnam	competition.	Problems	in	abstract	ã	Regular	prhectic	tests	given,	similar	in	difficulty	in	Putnam	competition.	The	registration	is
with	permission	of	the	instructor,	based	on	a	selection	test	or	previous	Putnam	results.	It	can	be	repeated	for	a	maximum	of	12	units.	P/NP	or	LETTER	CLASSIFICATION.	Gelca	and	T.	Andreescu.	Selected	test	problems	from	previous	years.	All	of	the	test:	contradiction,	induction,	principle	of	pigeon,	invariants.algebra.	Inequalities	and	identities.	Real
and	complex	polynomials.	Linear	lgebra.	Own	values,	Cayley-Hamilton's	theorem.	Ã	lgebra	abstract	(groups,	rings).	Geometry	and	trigonometry.	Use	of	complex	vectors	and	numbers	to	solve	twin	problems.	Theory	of	the	number.	Euler	theorem.	Diofantinas.com	Binatorics	and	Combinatory	Geometry.	Generating	functions.	Probability.	Real	-analysis
problems.	Sequences,	series,	continuity,	derivatives	and	integrals.	Convexity.	Multivariable	differential	and	integral	cup.	Solve	integrals	using	complex	animals.	Fourier	differential	equations	and	animals.	Mathematics	103a:	Observation	and	participation:	Description	of	the	mathematical	instrument	course	(2)	(previously	mathematics	330.)	Seminar,
one	hour;	Field	work	(observation	and	participation	in	the	classroom),	two	hours.	Requirements:	Courses	31A,	31b,	32a,	33a,	33b.	The	103A	course	is	applied	to	103b,	which	is	applied	required	to	103c.	participation	or	mentoring	in	mathematics	classes	inLanoitar	rof	sledom	gnirapmoc;	erutcurts	ciarbegla	dna	noitinifed?	slanoitar	:rebmuNba+	=	)b-
()a-(	gnihcaet	rof	sdohtem	gnirapmoc	;erutcurts	ciarbegla	dna	yrotsih	?	sregetni	:rebmuNnoitinifed	ot	ortni	;sisylanA	melborP	ot	ortnIscipoTnoitceSerutceL.gnidarg	retteL	.scitamehtam	loohcs	yradnoces	gnihcaet	rof	hcraeser	tnerruc	dna	sdradnats	lanoisseforp	ot	noitcudortnI	.snoitamrofsnart	cirtemoeg	dna	,erusaem	,smetsys	citamoixa	gnidulcni
,loohcs	yradnoces	ni	scipot	yrtemoeg	yek	gnihcaet	rof	dedeen	ygogadep	desab-hcraeser	dna	egdelwonk	lacitamehtaM	.C501	ot	etisiuqer	si	hcihw	,B501	ot	etisiuqer	si	A501	esruoC	.retteb	ro	-C	fo	sedarg	htiw	,A131	dna	,	)321	ro(	A021	,)711	ro(	A011	sesruoc	:setisiuqeR	.setunim	03	,krowdleif	;sruoh	ruof	,erutceLÂ	Ã​)4(noitpircseD	esruoC	scitamehtaM
yradnoceS	gnihcaeT	rof	ygogadeP	dna	scitamehtaM	:A501	htaM	.gnidarg	)setaudarg(	U/S	ro	)	Setaudargrednu	(PN/p	.Tidercc	rof	detaeper	eb	yam	.slevel	yradnokes	dna	lookcs	elddim	ta	sessalc	scitamehtam	siuqer	decrofne	na	si	A301	esruoC	.B33	,A33	,B23	,A23	,B13	,A13	sesruoc	:setisiuqeR	.sruoh	owt	,)noitapicitrap	dna	noitavresbo	moorssalc(
krowdleif	;ruoh	eno	,ranimeS	).033	htaM	ylremroF(	)2(noitpircseD	esruoC	noitcurtsnI	scitamehtaM	:noitapicitraP	dna	noitavresbO	:C301	htaM	.gnidarg	)setaudarg(	U/S	ro	)setaudargrednu(	PN/P	.tiderc	rof	detaeper	eb	yaM	.slevel	yradnoces	dna	loohcs	elddim	ta	sessalc	scitamehtam	ni	gnirotut	ro	,noitapicitrap	,noitavresbO	.C301	ot	etisiuqer	decrofne
si	hcihw	,B301	ot	etisiuqer	decrofne	si	A301	esruoC	.B33	,A33	,A23	,B13	,A13	sesruoc	:setisiuqeR	.sruoh	owt	,)noitapicitrap	dna	noitavresbo	moorssalc(	krowdleif	;ruoh	eno	,ranimeS	).033	htaM	ylremroF(	)2(noitpircseD	esruoC	noitcurtsnI	Scitamehtam:	Noitapicitrap	DNA	Noitavresbo:	B301	htam	.Gnidarg)	Setaudarg	(U/S	RO)	SETAUDARGREDNU
(PN/P	.TIDERC	ROF	DETAPER	EB	YAM.	ta	ecnadnettAsaera	nogylop	yratnemele	poleved	ot	nossel	ledom	;tcejorp	largetni	ot	ortni	no	krow	tneduts	gnitaulave	;aera	fo	noitinifed	:erusaeMyrtemoeg	cilobrepyh	eht	ni	meroeht	mus	elgnairt	eht	:smetsyS	citamoixAyrtemoeg	lacirehps	ni	meroeht	mus	elgnairt	eht	no	nossel	yradnoces	ledom	a	:smetsyS
citamoixAmoixa	fo	tpecnoc	eht	gnipoleved	no	nossel	yradnoces	ledom	a	;dilcuE	ot	ortni	:smetsyS	citamoixAcibuc	eht	gnivlos	;alumrof	citardauq	eht	;gnirotcaf	gnihcaet	rof	sdohtem	gnirapmoc	:noitauqEnoitacilpitlum	laimonib	gnihcaet	rof	seigetarts	gnirapmoc	;stes	noitulos	fo	noitavreserp	:noitauqEsnoitauqe	raenil	gnivlos	gnihcaet	rof	seigetarts
gnirapmoc	;stes	noitulos	fo	noitavreserp	:noitauqEmoorssalc	eht	ni	tnemssessa	evitamrof	;setotpmysa	fo	.fed	;snoitcnuf	lanoitar	:noitcnuFscipoTnoitceSerutceL.gnidarg	retteL	.scitamehtam	loohcs	yradnoces	gnihcaet	rof	hcraeser	tnerruc	dna	sdradnats	lanoisseforp	;loohcs	yradnoces	ni	snoitauqe	detaler	dna	snoitcnuf	latnednecsnart	dna	,lanoitar
,laimonylop	yek	g	NHCAET	ROF	DEDEEN	YGAGADEP	Desab-Hcraeser	DNA	Eggelwonk	Lacitamehtam	.Retteb	Ro	-c	Fo	Sedarg	Htiw	,A131	DNA	,)321	ro(	a021	,)711	,)	)4(noitpircseD	esruoC	scitamehtaM	yradnoceS	gnihcaeT	rof	ygogadeP	dna	scitamehtaM	:B501	htaM	lanif	rof	weiver	;melborp	emulov	xob	mumixam	no	nossel	ledom	:noitcnuFsnoitcnuf
citardauq	dna	raenil	htiw	noitom	lanoisnemid	eno	gniledom	:maet	ecneics	eht	htiw	gniteeM	tnioJsnoitcnuf	laitnenopxe	htiw	atad	citsilibaborp	gniledom	no	nossel	Ledom	;snoitifed	:noitcnufsnoitcnuf	raenil	htiw	atad	citsilibaborp	gniledom	nossel	ledom	;noitcejorp	cihpargoerets	?	Xelpmoc	:Rebmunun	edortni	ot	nossel	ledom	;meroeht	s?erviom	ed
,segatnavda	rieht	dna	snoittneserper	laitnenpetr	dna	,rugnatcer	,ralop	?	Xelpmoc	:rebmurtp	stnemursni	saxetni	saxet	lla	because	ecnadnettasnoitar	lanoitar	gnihcaet	rof	dohtnuoc	,slanoitarri	,simiced	?	Slaer	smaxe	rof	syad	4	dna	syadiloh	2	htiw	,noitcurtsni	fo	syad	42	setapicitna	eludehcs	gniwollof	ehT.gnidarg	rettel	ro	PN/P	.A011	sesruoc	ot	lellarap
ecneuqes	sronoH	.noitazirotcaf	euqinu	,sniamod	laimonylop	,sdleif	,sniamod	largetni	,sregetni	fo	gniR	.711	esruoc	rof	tiderc	htiw	stneduts	ot	tiderc	rof	nepo	toN	.A511	esruoc	:etisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceL	)4(noitpircseD	esruoC	)sronoH(	arbeglA	:HA011	htaM	.regnirpS	,.dE	dr3	,yrotsiH	sti	dna	scitamehtaMÂ	Ã​,.	J
,llewllitS.gnidarg	rettel	ro	PN/P	.scipot	detceleS	.suluclac	dna	yrtemoeg	citylana	fo	noitnevni	,lebA	dna	tamreF	ot	segA	elddiM	hguorht	arbegla	fo	tnempoleveD	.foorp	dna	smetsys	rebmun	eulav	ecalp	gnidulcni	,eceerG	dna	ainolybaB	tneicna	ni	scitamehtam	nredom	fo	stooR	.	A23	,B13	,A13	sesruoc	:setisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht
,erutceL	)4(noitpircseD	esruoC	scitamehtaM	fo	yrotsiH	:601	htaM	repap	htam	fo	snoitatneserP	tnedutSgnihcaet	depatoediv	fo	snoitatneserP	tnedutS.cirtemoeg	:ytilibaborP	.etinif	:ytili	baborP.srebmun	xelpmoc	dna	yrtemonogirT	.ytiralimis	,snoitcnuf	ralucriC	:yrtemonogirT.enalp	naisetraC	eht	ni	:snoitamrofsnarT	.ytiralimiS	dna	ecneurgnoC
:snoitamrofsnarT.seirtemmyS	:snoitamrofsnarT	.nalP	nosseL	fo	snoitatneserP	tnedutSnalP	nosseL	fo	snoitatneserP	tnedutSemuloV	:erusaeM	.meroehT	naerogahtyP	:aerA	:erusaeM	no	eroMscipoTnoitceSerutceL.gnidarg	retteL	.scitamehtam	loohcs	yradnoces	gnihcaet	rof	hcraeser	tnerruc	dna	sdradnats	lanoisseforp	;loohcs	yradnoces	ni	scipot	scitsitats
dna	,ytilibaborp	,sisylana	yek	gnihcaet	rof	dedeen	ygogadep	desab-hcraeser	dna	egdelwonk	lacitamehtaM	.retteb	ro	-C	fo	sedarg	htiw	,A131	dna	,)	321	ro(	A021	,)711	ro(	A011	,B501	,A501	sesruoc	:setisiuqeR	.setunim	03	,krowdleif	;sruoh	ruof	,erutceLÂ	Ã​)4(noitpircseD	esruoC	scitamehtaM	yradnoceS	gnihcaeT	rof	ygogadeP	dna	scitamehtaM	:C501
htaM	renniD	noinueR	margorP	rehcaeT	htaM	ainrofilaC	ALCU	LAUNNA	TA	ECNADNETTAECNEREFNOC	GNIHCAET	DNA	SCITAMEHTAM	ALCU	GNOL	;sruoh	eerht	,erutcel	)4(noitpircsed	esruoc	.smsimhpromomoh	dna	sgnir	tneitouq	,Ecneurgnoc	dna	slaedi.elbicuscuderri	ix(p	nehw	))x(/]x[f	forts	eht	ecsalssal	ecsalssal	ecsalssal	ecsalssal	ecsalssal
ecsalssal	ecssal	ecssal	ecssal	ecssal	ecsalssal	ecssal	ecssal	ecssal	ecssal	ecssal	ecssal	ecssal	ecssal	ecssal	ec.	X[f	ni	ecneurgnoc	.mretdim	dnoces	,weiver.]x	ni	ytilibicuderri	,yilbicuder	dna	,stoor	,snoitcnuf	laimonylop.noitazirotcaf	euqinu	dna	,]	redro	ehT	.msihpromomoh	neht	tsrif	msihpromosi	seod	koob	ehT	:etoN[	.mretdim	tsrif	dna	weiveR	.sgnir	fo
msihpromomoh	dna	smihpromosI.seitreporp	cisab	,sgnir	fo	selpmaxe	dna	noitinifeD.emirp	a	si	p	nehw	Zp/Z	,citemhtira	raludom	,sessalc	ecneurgnoc	dna	ecneurgnoC	.noitazirof	euqinu	dna	,seirp	,ytilisvid	,mhtirogla	noividscipotnoitceutce.loc	skoorb	,.de	dr3	,devel	tcartsba,.t	,drofergnuh.	Ro	Emirp	I	nehw	I/R	FO	ERUTCURTS	EHT	â€â€TREE	to	Ereht
fi	dna	smaxe	rof	syad	4	dna	syadilah	2	htw	,noitcurtsni	Fo	syad	42	setopicitna	eludehcs	gniwollof	eht.gnidar	rettel	-p	,ssnopylodcaf	,ssnilodcaf	,s	htiw	stneduts	ot	tiderc	rof	nepo	toN	.A511	esruoc	:etisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceL	)4(noitpircseD	esruoC	spuorg	gnitanretlA	dna	cirtemmySsmeroeht	wolyS	fo	noitacilppA	.smeroeht
wolySsnoitca	puorG	fo	selpmaxE.meroeht	noitisopmoced	tibro	:snoitca	puorGseireS	,spuorg	naileba	etiniFelpmaxe	dna	snoitinifeD	:spuorGcitemhtira	raludom	,snoitaler	ecnelaviuqE.srosivid	nommoc	tsetaerg	dna	gniredro	lleW	:sregetnI	ehTscipoTnoitceSerutceLecitoN	tuohtiW	egnahC	ot	tcejbuS	si	kooBarbeglA	tcartsbA	no	serutceLÂ	Ã​,namlE	.R.]x[C
ro	]x[R	ni	ytilibicuderri	Â​Â​	ã¢	6.4	noitces	ro/dna	lamixam	ro	emirp	I	nehw	I/R	FO	ERUTCCCS	eht	â“â€â	3.6	Noitces	od	dluoc	eno	,emit	arhht	fi	.sweiver	I	mean,	I	don't	know.Lecture,	three	hours;	discussion,	one	hour.	requirements:	courses	110a,	110b.	field	extensions,	theory	of	galois,	applications	to	geometric	constructions	and	solvability	of	radicals.
mathematics	111:	theory	of	numbers	Description(4)	conference,	three	hours;	discussion,	one	hour.	requirement:	courses	110a.	theory	of	algebraic	numbers	(including	the	main	ideal	theory,)	cyclotomy	fields	and	laws	of	special	reciprocity,	equations	of	diophantine	P/NP	or	card	classification.	math	114c:	computability	theory	course	description
(formerly	numbered	114a.)	conference,	three	hours;	discussion,	one	hour.	requirement:	course	110a	or	131a	or	philosophy	135.	computable,	computable	functions	of	turing	and	recursivas;	thesis	Church/Turing.	theorem	in	a	normal	way;	universal	functions;	insolvability	and	indecisive	results.	recoverive	and	repeatedly	enumerable	sets;	relative
recursivity,	polynomial-time	computability.	arithmetic	hierarchy.	P/NP	or	card	classification.	math	114l:	mathematical	logic	course	Description(4)	conference,	three	hours;	discussion,	one	hour.	requirement:	course	110a	or	131a	or	philosophy	135.	introduction	to	mathematical	logic,	mainly	pointing	to	incomplete	integrity	and	theorems	of	godel.
propositional	and	preached	logic;	syntax	and	semantics;	formal	deduction;	integrity,	compactness	and	theorems	Lowenheim/Skolem.	theory	of	formal	numbers:	non-standard	models;	godel	incompletion	theorem.	P/NP	or	card	classification.	math	m114s:	introduction	to	the	course	of	theory	description	(m112	originally	numbered)	(like	the	philosophy
m134.)	conference,	three	hours;	discussion,	one	hour.	prerequisite:	course	110a	or	131a	or	philosophy	135.	theory	of	axiomatic	sets	as	a	framework	for	mathematical	concepts;	relationshipsfunctions,	numbers,	cardinality,	axiom	of	choice,	transfinite	numbers.	P/NP	or	letterY.,	Notes	on	the	Set	theory,	2âª	ed.,	Springer.	Mathematics	115a:	Description
of	the	linear	ã¡lgebra	course	(5)	ã	¢	Conference,	three	hours;	Discuse,	two	hours.	Requirement:	33A	course.	Test	techniques,	abstract	vector	spaces,	linear	transformations	and	matrices;	determinants;	internal	products	of	products;	Theory	of	the	own	vector.	P/NP	or	LETTER	CLASSIFICATION.	Friedberg,	et	al,	linear	ã	Linear	dependence	and
independent	linear	dependence	and	linear	independence;	Bases	and	dimensions	linear	transformations,	null	spaces	and	rangeslinear	transformations,	null	spaces	and	rangeslinear	transformations,	null	spaces	and	ranges;	The	representation	of	the	matrix	of	a	linear	transformation	the	representation	of	the	matrix	of	a	composition	of	linear
transformation	of	linear	transformations	and	multiplication	of	matrix	and	siomorphismsinvertibility	and	isomorphisms;	The	change	of	the	coordinate	matrix	The	change	of	the	coordinated	matrix	of	the	part	of	the	matrix:	important	facts	on	the	values	​​of	the	determinants	and	the	values	​​of	the	Idvectorsinner	and	the	rules	and	norms	of	Idvectorsinner;
The	orthogonalization	process	of	Gram-Schmidt	and	the	orthogonal	accessories	the	orthogonalization	process	of	gram-schmidt	and	the	orthogonal	accessories	the	attached	point	of	a	linear	and	self-adaptation	of	normal	operators	and	self-adapt	math	115Ah:	linear	course)	(5).	;	Discuse,	two	hours.	Requirement:	33a	course	with	b	qualification	or	better.
Test	techniques,	abstract	vector	spaces,	linear	transformations	and	matrices;	determinants;	internal	products	of	products;	Theory	of	the	own	vector.	Honors	course	parallel	to	the	115A	course.	P/NP	or	LETTER	CLASSIFICATION.	Friedberg,	et	al,	linear	ã	Without	noticelectucetiontiCsvector	spaces	on	a	field	combination	and	systems	of	linear
equations;	Linear	linear	dependence	lanogohtrO	dna	yratinUsecirtam	rieht	dna	srotarepO	lanogohtrO	dna	yratinUsecirtam	rieht	dna	srotarepO	lanogohtrO	dna	yratinUA511	ni	enod	saw	naht	liated	erom	gnidulcni	4.6	Â​Â​Ã¢	1.6	snoitceS	weiveRA511	ni	enod	saw	naht	liated	erom	gnidulcni	4.6	Â​Â​Ã¢	1.6	snoitceS	weiveRmeroehT	notlimaH	yelyaC	eht	dna
secapsbuS	tnairavnImeroehT	notlimaH	yelyaC	eht	dna	secapsbuS	tnairavnImeroehT	notlimaH	yelyaC	eht	dna	secapsbuS	tnairavnIA511	morf	2.5	dna	1.5	snoitceS	weiveR)llew	od	ot	serutcel	owt	ekat	lliw	suht	dna	wen	era	stpecnoc	eht	tub	trohs	skool	noitces	sihT(	secapS	lauDII	dna	I	sretpahC	,A511	htaM	fo	weiveRscipoTnoitceSerutceL.nosraeP	,.dE
ht5	,arbeglA	raeniLÂ	Ã​,la	te	,grebdeirF	.S.gnidarg	rettel	ro	PN/P	.noitisopmoced	ralop	,snoitamrofsnart	raenil	lanogohtro	dna	weks	cirtemmys	,secaps	yratinu	dna	naedilcuE	;smrof	citardauq	,smrof	raenilib	;	Mrof	Lamron	Nadroj,	noitamrofsnart	raenil	elgnis	a	fo	yroeht;	ytilaud,	secaps	etagujnoc,	snitamrofsnart	raenil	.A511	Esruoc:	Etisiuqer	.ruoh	eno,
noissuc	sid	;sruoh	eerht	,erutceLÂ	Ã​)4(noitpircseD	esruoC	arbeglA	raeniL	:B511	htaM	srotarepO	tniojdA-fleS	dna	lamroNsrotarepO	tniojdA-fleS	dna	lamroNrotarepO	raeniL	a	fo	tniojdA	ehTstnemelpmoC	lanogohtrO	dna	ssecorP	noitazilanogohtrO	tdimhcS-marG	ehTstnemelpmoC	lanogohtrO	dna	ssecorP	noitazilanogohtrO	tdimhcS-marG	ehT	;smroN
dna	stcudorP	rennIsrotcevnegiE	dna	seulavnegiEsrotcevnegiE	dna	seulavnegiEstnanimreteD	tuoba	stcaF	tnatropmI	Â​Â​Ã¢	yrammuSxirtaM	etanidrooC	fo	egnahC	ehTxirtaM	etanidrooC	fo	egnahC	ehT	;smsihpromosI	dna	ytilibitrevnIsmsihpromosI	dna	ytilibitrevnInoitacilpitluM	xirtaM	dna	snoitamrofsnarT	raeniL	fo	noitisopmoCnoitamrofsnarT	raeniL	a
fo	noitatneserpeR	xirtaM	ehTnoitamrofsnarT	raeniL	a	fo	noitatneserpeR	xirtaM	EHT;	SEgnar	DNA,	Secapsnart	Raenilsegnar	DNA,	Snotamrofsnart	Raenilsegnar	DNA,	Secaps	Llun,	Snoitamrofsnart	Raenilsegnar	DNA,	Secapsn,	Snotamrofsnart	Raenilsnoisnemid	DNA	Sesab;	Ecednepedni	,laemaGlE	,namlleH-eiffiD	,ASR(	evalc	sarfiC	cilbuP.2.8-1.8	,8.7-
3.7	:reeL	.rehpic	eniffa	,)n	dom	arbeglA	raeniL	,stoor	evitimirP	,sgol	etercsiD	,n	dom	sregetnI	,snoitaleR	ecnelaviuqE	,mhtiroglA	naedilcuE(	soretne	sol	ed	a​ÃroeT	.2.7-1.7	,)leadnjiR(	SEA	ne	agertne	,3.6-1.6	,2.4-1.4	:aeL	.)onaedilcuE	omtiroglA	,DCG	,n³ÃicazirotcaF(	soretne	sol	ed	a​ÃroeT	,)SEA	,SED	,erenegiV(	socirt©Ãmis	sorrefiC	2.7-1.7	,3.6-1.6	,2.4-
1.4.5.3-1.3	,4.4	,4.2-3.2	:aeL	.senoicatumrep	,seuqata	a	senoicacilpA	,).tnoc(	dadilibaborP.2.2-1.2	,4.1-1.1	,n³ÃiccudortnI	:aeL	.dadilibaborP	al	a	n³ÃiccudortnI	,socis¡ÃlC	socirt©ÃmiS	soref​ÃC	,saicneurgnoCsameTn³ÃicceSerutceL.llaH	ecitnerP	,gnidoC	ed	a​ÃroeT	noc	yhpargotpyrC	a	ortnI	,epparT	.senoicacav	1	y	odo​Ãrep	ed	datim	ed	nemaxe	1
,saicnerefnoc	82	arap	otsiverp	¡Ãtse	osruc	lE	.satrac	ed	n³Ãicacifisalc	o	PN/P	.sotercsid	sortsiger	,ASR	,ohr	odot©Ãm	,n³Ãicazirotcaf	,acit¡Ãrdauc	dadicorpicer	,dadilamirp	ed	sabeurp	,semirpoduesp	,somirp	,sopurg	,evalc	soibmacretni	,samrif	,n³Ãiccerid	alos	anu	ed	senoicnuf	,acilbºÃp	evalc	y	socirt©Ãmis	sametsisotpirc	neyulcni	samet	soL
.dadilibaborp	,arbegl¡Ã	,soremºÃn	ed	a​Ãroet	ed	sodot©Ãm	odnasu	acit¡Ãmetam	a​Ãgolotpirc	al	a	n³ÃiccudortnI	.031	gnitupmoC	ne	amargorP	arap	otid©Ãrc	noc	setnaidutse	a	otid©Ãrc	le	arap	otreiba	¡Ãtse	oN	.A511	osruc	:otisiuqeR	.aroh	anu	,n³Ãisucsid	;saroh	sert	,aicnerefnoC	)4(n³ÃicpircseD	acit¡ÃmetaM	a​ÃgolotpyrC	ed	osruC	:611	sacit¡ÃmetaM
.ortseam	led	n³Ãicercsid	A)notlimaH	yelyaC	ed	ameroeT	led	s©Ãupsed	otsuj	n³Ãicces	atse	recah	rojem	res	a​Ãrdop	dadilaer	nE(	omin​Ãm	oimonilop	lE	)!onimac	led	ogral	ol	a	solpmeje	ecah¡Â	;opmeit	avell	euq	adacnirtni	e	agral	n³Ãicatneserp	anu	se	atsE(	I	acin³Ãnac	amroF	ainadroJselanogotro	serodarepo	sol	ed	a​Ãrtemoeg	aL	selanogotro	serodarepo
sol	ed	a​Ãrtemoeg	aL	selanogotrO	serodarepO	sol	ed	a​Ãrtemoeg	aLlartcepsE	ameroeT	ed	selanogotrO	senoicceyorP	sal	y	selanogotrOselartcepsE	sameroeT	senoicceyorP	sal	y	selanogotro	senoicceyorP	secirtam	sus	y	Lea	10.1-10.5.	Lunes	a	mitad	de	perÃ​odo.	Roots	mod	p.	Read:	12.1-12.5.13.1-13.3,	13.5-13.7,	15.1-15.5	Roots	mod	n,	Quadratic
Reciprocity.	Lea:	Lea:	dna	,gnimmargorp	cimanyd	,noitazimitpo	regetni	,noitazimitpo	citsahcots	,gnimmargorp	cimanyd	,noitazimitpo	regetni	,noitazimitpo	deniartsnoc	,noitazimitpo	deniartsnocnu	,gnimmargorp	raenil	edulcni	esehT	.ecneics	atad	seilrednu	hcihw	arbegla	raenil	dna	noitazimitpo	fo	sessecorp	yek	nrael	lliw	stnedutS.gnidarg	rettel	ro
PN/P	.	noitazimitpo	citsahcots	dna	,gnimmargorp	cimanyd	,noitazimitpo	regetni	,noitazimitpo	deniartsnoc	,noitazimitpo	deniartsnocnu	,gnimmargorp	raenil	,secirtam	ni	scipot	rehto	detrossa	,knaRegaP	,noitazirotcaf	rosnet	dna	xirtaM	.noitazimitpo	dna	arbegla	raenil	no	sucof	a	htiw	smelborp	atad	rof	sdohtem	lanoitatupmoc	ot	noitcudortnI	.A511	dna
24	sesruoc	:setisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceL	)4(noitpircseD	esruoC	yroehT	ataD	fo	sdohteM	lacitamehtaM	:811	htaM	mrofsnart	reiruoF	tsaf	,noitacilpitlum	laimonylop	tsaFmeroeht	redniamer	esenihC	dna	laimonylop	a	oludom	secneurgnoCarbegla	fo	meroeht	latnemadnuf	,srebmun	xelpmoCnoitazirotcaf	euqinu	,slaimonyloPyhparg
otpyrc	ASR	ot	meroeht	redniamer	esenihC	fo	noitacilppAmeroeht	redniamer	esenihCtamreF	dna	reluE	fo	smeroehTsedoc	gnitcerroc-rorre	dna	,sessalc	ecneurgnoc	,secneurgnoCnoitazirotcaf	euqinu	,ytitnedi	sÂ​Â​Ã¢tuozeB	,mhtirogla	naedilcuEmeroeht	laimonib	dna	noitcudnIscipoTnoitceSerutceL.galreV-regnirpS	,.dE	dr3	,arbeglA	rehgiH	ot
noitcudortnI	etercnoC	AÂ	Ã​,sdlihC	.L.weiver	a	dna	smaxe	mretdim	rof	era	sgniteem	moorssalc	eerht	gniniamer	ehT	.serutcel	62	no	desab	si	eludehcs	gniwollof	ehT.spuorg	ot	noitcudortni	,snoitatumrep	;slaimonylop	;sdleif	etinif	fo	snoitacilppa	,sdleif	;secneurgnoc	,	sregetnI	.A011	esruoc	rof	tiderc	htiw	stneduts	ot	tiderc	rof	nepo	toN	.A511	esruoc
:etisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceL	)4(noitpircseD	esruoC	snoitacilppA	rof	arbeglA	:711	htaM	.3.72-1.72	:daeR	.weiveR	,sgol	etercsiD	.3.42-1.42:	daer	.skcatta	noitazirotcaf.6.61-1.61:	daer	.noitareneg	emirp,	stseet	ytilamirp	dna	semirp-oduesp.5.51-1.51,	7.31-5.31	knar-decudeR)5.3-1.3(	smroN	zirtaM	,sacit¡ÃrdauC	samroF
,selanogotrO	senoicceyorP	,serotcevnegiE	y	seulavnegiE	,raniL	n³ÃicamrofsnarT	)4.2-1.2(	samroN	y	seroiretnI	sotcudorP	,selaeniL	senoicaucE	,zirtaM	anu	ed	ohcnaR	,selaeR	serotceV	soicapsE	n³Ãicazilivomni	ed	oremºÃn	le	y	n³Ãicazilivomni	ed	oremºÃn	le	,n³Ãicazilivomni	ed	omin​Ãm	oremºÃn	le	,n³Ãicazilivomni	ed	omin​Ãm	oremºÃn	le	,n³Ãicazilivomni
ed	omin​Ãm	oremºÃn	le	,n³Ãicazilivomni	ed	omin​Ãm	oremºÃn	le	,n³Ãicadnuni	ed	omin​Ãm	oremºÃn	le	,n³Ãicadnuni	al	ed	amelborp	lE	.n³Ãicide	anevon	,senoicarepo	ed	n³Ãicagitsevni	al	a	n³ÃiccudortnI	.J	dlareG	,namrebeiL	dna	.S	kcirederF	,reilliH	3:latnemelppuS.3102	,yeliW	.n³Ãicide	atrauc	,n³Ãicazimitpo	al	a	n³ÃiccudortnI	.kaZ	.S	y	E	,gnohC	.27002
,scitamehtaM	deilppA	dna	lairtsudnI	rof	yteicoS	ehT	.n³ÃrtaP	otneimiconoceR	y	sotaD	ed	a​ÃreniM	ne	sodot©ÃM	xirtaM	.srL	,nedlE	1:odireuqeR	.n³Ãicazimitpo	squares;	Tensor	decomposition;	Nonnegative	matrix	factorizationElden:Truncated	SVD:	Principal	Components	Regression,	Krylov	Subspace	Method	(7.1-7.2)Introduction	to	Tensor
Decomposition,	Basic	Tensor	Concepts,	A	Tensor	Singular	Value	Decomposition,	Approximating	a	Tensor	by	HOSVD	(8.1-8.4)Data	analysis	applications;	PagerankElden:The	k-Means	Algorithm,	Non-Negative	Matrix	Factorization	(9.1-9.2)Handwritten	Digits	and	a	Simple	Algorithm,	Classification	using	SVD	Bases,	Tangent	Distance	(10.0-
10.3)Preprocessing	the	Documents	and	Queries,	The	Vector	Space	Model,	Latent	Semantic	Indexing,	Clustering,	Non-Negative	Matrix	Factorization,	Lanczos-Golub-Kahan	Bidiagonalization,	Average	Performance	(11.1-11.7)Pagerank,	Random	Walk	and	Markov	Chains,	The	Power	Method	for	Pagerank	Computation,	HITS	(12.0-12.4)Linear
optimization:	modeling;	Standard	form;	DualityChong	&	Zak:Introduction	to	Linear	Programing,	Simple	Examples	of	Linear	Programs,	Two-Dimensional	Linear	Programs,	Convex	Polyhedra	and	Linear	Programming,	Standard	Form	Linear	Programs,	Basic	Solutions,	Properties	of	Basic	Solutions,	Geometric	View	of	Linear	Programs	(15.1-15.8)Solving
Linear	Equations	Using	Row	Operations,	The	Canonical	Augmented	Matrix,	Updating	the	Augmented	Matrix,	The	Simplex	Algorithm,	Matrix	Form	of	the	Simplex	Method,	Two-Phase	Simplex	Method,	Revised	Simplex	Method	(16.1-16.7)Dual	Linear	Programs,	Properties	of	Dual	Problems	(17.1-17.2)Linear	optimization	solvers	(Simplex	Method,
Interior-Point	Method)Chong	&	Zak:Introduction	to	Nonsimplex	Methods,	Khachiyan?s	Method,	Affine	Scaling	Method,	Karmarkar?s	Method	(18.1-18.4)Introduction	to	Problems	with	Equality	Constraints,	Problem	Formulation,	Tangent	and	Normal	Spaces,	Lagrange	Condition,	Second-Order	Conditions,	Minimizing	Quadratics	Subject	to	Linear
Constraints	(20.1-20.6)Unconstrained	optimization:	optimality	condition,	local-vs.	global	minimum,	convex	set	and	function;	Solvers	such	as	####	#############################################################################congruence	of	curves	and	surfaces,	intrinsic	geometry	of	surfaces,	isometries,
geodesic,	Gauss/Bonnet	theorem.	P/NP	or	card	classification.	millman	&	parker,	differential	geometry	elements,	prentice	hallbook	is	subject	to	change	without	noticelecturesectiontemas	mathematics	121:	introduction	to	topology	course	Description(4)	requirement:	course	131a.	metric	and	topological	spaces,	integrity,	compactness,	connectivity,
functions,	continuity,	homeomorphisms,	topological	properties.	the	following	sample	schedule,	with	sections	and	textbook	themes,	is	based	on	25	conferences.	assigned	task	problems	play	an	important	role	in	the	course,	and	there	is	usually	a	midterm	review.	t.	gamelin	and	r.	greene,	introduction	to	topology,	2do	ed,.
Dover.LectureSectionTemasSpacious	metrics,	open	and	closed	sets;	integrity,	baire	category	theorem;	euclidian	spacecompactitude,	characterization	of	compact	metric	spaces	normed	linear;	linear	operators,	principle	of	uniformity;	principle	of	contraction	mapping	polar	spaces,	subspatials	induction	transfinite;	spaces	of	infinite	scales	the	purpose	of
math	123	is	to	study	classical	geometries	from	an	axiomatic	perspective,	paying	special	attention	to	the	parallel	postulate	of	euclid	and	to	the	geometric	systems	that	violate	it.	These	systems	are	called	non-Euclidian	geometries.	among	them,	hyperbolic	geometry	is	the	most	important	today.	here	is	some	background.Del	Course	(4)	Conference,	three
hours;	Discussion,	one	hour.	Requirements:	Courses	32B,	33b.	Recommended:	Course	115a.	115a.	tsaeL	,srebmuN	laeR.srebmuN	lanoitaR	dna	noitcudnIscipoTnoitceSerutceLsserP	ytisrevinU	egdirbmaC	,secapS	cirteMÂ	Ã​.E	,nospoCnoitacudE	rehgiH	lliH-warGcM	,dE	dr3	,sisylanA	lacitamehtaM	fo	selpicnirPÂ	Ã​,.W	,niduR.maxe	lanif	eht	rof	sweiver
sulp	,noitcurtsni	fo	skeew	hthgie	dna	htruof	eht	fo	gninnigeb	eht	tuoba	smaxe	mretdim	era	ereht	netfO	.rotcurtsni	laudividni	eht	yb	deludehcs	era	esehT	.smaxe	mretdim	dna	,sweiver	,yaweel	rof	era	sgniteem	moorssalc	eerht	gniniamer	ehT	.serutcel	62	no	desab	si	,scipot	dna	snoitces	koobtxet	htiw	,eludehcs	gniwollof	ehT.ytiunitnoc	,snoitcnuf	,ecaps
naedilcuE	ni	ygolopot	tes	tniop	,srebmun	laer	;sisylana	laer	fo	snoitadnuof	ot	noitcudortni	suorogiR	.gnidarg	rettel	ro	PN/P	.A131	sesruoc	ot	lellarap	ecneuqes	sronoH	.A511	esruoc	:dednemmoceR	.retteb	ro	B	fo	sedarg	htiw	,b33	dna	b23	seresruoc	:ha131	rof	stisiuqer	.ruoh	,noissucsid	;sruoh	eerht	,erutcel	)4(noitpircsed	sruonoh(	sisylana	:ha131	htam
htam	htam	htam	.	adnuF.largetnI	nnameiR	fo	seitreporP	,largetnI	nnameiR	,meroehT	sÂ​Â​Ã¢rolyaT.II	mretdiM	,meroehT	eulaV	naeM	,evitavireD.ytiunitnoC	mrofinU	,smeroehT	timiL.snoitcnuF	suounitnoC	,stseT	ecnegrevnoC.fnimiL	dna	pusmiL	,ssartsreieW-onazloB	,secneuqesbuS.	I	mretdiM	,secneuqeS	yhcuaC	,secneuqeS	enotonoM.smeroehT	timiL
,secneuqeS	fo	stimiLmoixA	dnuoB	reppU	tsaeL	,srebmuN	laeR.srebmuN	lanoitaR	dna	noitcudnIscipoTnoitceSerutceL.dE	dn2	,suluclaC	fo	yroehT	ehT	:sisylanA	yratnemelEÂ	Ã​,ssoR	.A.K.maxe	lanif	eht	rof	sweiver	sulp	,	noitcurtsni	fo	skeew	hthgie	dna	htruof	eht	fo	gninnigeb	eht	tuoba	smaxe	mretdim	era	ereht	netfO	.rotcurtsni	laudividni	eht	yb
deludehcs	era	esehT	.smaxe	mretdim	dna	,sweiver	,yaweel	rof	era	sgniteem	moorssalc	eerht	gniniamer	ehT	.serutcel	62	no	desab	si	,scipot	dna	snoitces	koobtxet	htw	,eludehcs	gniwolf	eht.ytinnnoc	,snoitcnuf	,EcAPS	edilcue	by	Ygolot	Tes	TNIOP	,srebun	laer	;systylana	laer	Fo	snoitadnuof	otcudcudcudni	Axiomlimits	of	sequences	linked	to	theorems	of
limits.	Sequences	of	monotons,	Cauchy	sequences,	medium-term	sub-sub-subsidities,	Bolzano-Weierstrass,	limsup	and	liminf.	Conversation	tests,	continuous	functions.	Unlimited	theorems,	uniform	continuity.	The	theorem	of	TM,	Riemann	Integral,	Riemann	Properties.	Theorem	fundamental	of	calculation,	of	course	review.	Math	131BH:	Analysis
(Honors)	Course	Description	(4)	Conference,	three	hours;	discussion,	one	hour.	P/NP	or	lyric	classification.	Requirements:	Courses	33b,	115a,	131a.	Derivatives,	Integral	Riemann,	sequences	and	series	of	functions,	Power	Series,	Fourier	Series.	The	following	schedule,	with	sections	of	textbooks	and	themes,	is	based	on	26	conferences.	The	remaining
meetings	in	the	classroom	are	for	manoeuvre,	revisions	and	midterm	reviews.	These	are	programmed	by	the	individual	instructor.	There	are	often	midterm	reviews	on	the	beginning	of	the	fourth	and	eighth	week	of	instruction,	as	well	as	revisions	to	the	final	review.	-Sequent	topology	and	sequences	of	relative	topology	and	integrity,	compact	metric
spaces,	continuous	functions	on	space	spaces	in	the	product,	connected	metric	spaces	and	compact	suitive	convergence,	series	of	non-uniformal	functions	of	median	In	Integration	and	Difference	of	3Formal	Power	Series,	Real	Analytical	Functions,	Abel	Theorem	(Optional)	4,	Multiplication	of	the	Ex-Ex-Ex-Ex-Ex-Ex-Ex-Ex-Operience	Series	and	Logic
Functions,	trigonometric	Function	Functions,	Periodic	Functional	Functional	Functions	Fourier	Series	and	Plancherel	Theorem,	Differentibilities	of	Clanulous	ThreadDescription	(4)	Conference,	three	hours;	Discuse,	an	hour.	P/NP	or	LETTER	CLASSIFICATION.	REQUIREMENTS:	COURSES	33B,	115A,	131A.	Derivatives,	Integral	Riemann,	sequences
and	series	series,	Power	Series,	Fourier	Series.	The	following	schedule,	with	sections	of	textbooks	and	topics,	is	based	on	26	conferences.	The	remaining	meetings	in	the	classroom	are	for	maneuvering	margin,	reviews	and	exits	of	half	a	permit.	These	are	programmed	by	the	individual	instructor.	There	are	often	half	-per	period	of	permit	over	the
beginning	of	the	fourth	and	eighth	week	of	instruction,	in	addition	to	reviews	for	the	final	exam.	,	Compact	misma	spaces,	continuous	functions	on	the	mismales	of	functions,	uniform	convergence	in	the	integration	and	differentiation	of	formal	power,	real	realistic	realization	functions,	the	Abel	theorem	(optional)	4,	multiplication	of	the	exponential
power	series	and	the	logarmic	functions,	trigonomã	©	tric	functions,	periodic	functions	that	include	Products	for	periodic	functions,	Trigonomios	Polynomials	series,	convictions	of	the	time	of	the	IIPERIDIC	HOUR,	convergence	L2	of	series	of	series	more	fasteners	and	"ãšloric"	plans,	the	time	of	the	hour,	ãšrjecas,	The	time	of	the	hour,	the	time	of	the
hour,	the	time	of	the	hour,	the	only,	the	only	thing	of	the	plans.	U	theorem	T,	Mathematical	Course	review	131C:	Topics	in	the	Lolysis,	J.,	a	first	year	of	animisis,	ã	¢	Cambridge	University	Presscoddington,	E.,	An	introduction	to	ordinary	differential	equations,	Dover	Publications	Math	132	:	Complex	ANALYSIS	FOR	COURSE	DESCRIPTION



APPLICATIONS	(4)	Conference,	three	hours;	Discuse,	an	hour.	Requirements:	32B,	33b.	INTRODUCTION	TO	BASIC	FILMS	AND	PROCEDURES	OF	COMPLEX	ANALYSIS	OF	A	RELEVANT	VARIABLE	FOR	APPLICATIONS.	The	themes	include	cauchy/riemann	equations,	cauchy/riemann,	The	integral	formula,	the	expansion	of	the	power	series,	the
contour	integrals,	the	calculation	of	waste.	The	following	schedule,	with	sections	of	textbooks	and	themes,	is	based	on	26	conferences.	The	remaining	meetings	in	the	classroom	are	for	manoeuvre,	revisions	and	a	midterm	review.	These	are	programmed	by	the	individual	instructor.	Often	there	is	a	midterm	review	and	review	on	the	end	of	the	fifth
week	of	instruction,	plus	a	review	for	the	final	review.	Gamelin,	â	Complex	Analysis,	Springer/Verlag.*The	book	is	subject	to	change.	Verify	with	the	complex	numbers	of	UCLA	complexes.lectureSectureTopicsTopics,	polar	shape,	complex	multiplication,	roots	of	complex	numbers	(most	of	this	is	revision)	Basic	functions,	including	power,	root,
exponential,	logarithm	and	trigonometric	functions	derived	from	complex,	basic	rules	of	the	differentiation	equations-riemann-riemann	;	reverse	functions;	harmonic	functions;	conformality;	Linear	transformation	line	integrals	fraction	and	theorem	of	Green;	Harmonic	Conjugates	of	Complex	Line,	ML-estimation	Mathematics	132H:	analysis	of	the
complex	analysis	course	(honours),	three	hours;	discussion,	one	hour.	Requirements:	32B,	33B	and	131A	courses	with	B	or	better	grades.	This	course	is	designed	.sartel	.sartel	ed	n³Ãicacifilac	o	PN/P	.231	osruc	la	olelarap	seronoh	ed	osruC	.sabeurp	sal	ne	sisafn©Ã	s¡Ãm	noc	ojelpmoc	sisil¡Ãna	la	n³ÃiccudortnI	.sacit¡Ãmetam	ne	odargsop	ed	soidutse
razilaer	ed	osimorpmoc	etreuf	nu	neneit	euq	setnaidutse	arap	Serutce	Notcudor(	Noitcudni	na	:sysylana	reiruof	,ihcrakahs	.r	dna	niets	.e.esruoc	eht	ni	REILRAE	MEHT	Evom	Ro	)82-62	,42-22	,21-11	Serutcel	noitces	ni	mretdim	dnoces	eht	evig	ro	,yletairporppa	suballys	eht	tsujda	yam	mretdim	dnoces	a	evig	ot	hsiw	ohw	srotcurtsni	;mretdim	elgnis	a
no	desab	si	suballys	sihT.gnidarg	rettel	ro	PN/P	.noitulovnoc	,seires	reiruoF	fo	ecnegrevnoc	,meroeht	lerehcnalP	,alumrof	noisrevni	reiruoF	.snoitauqe	laitnereffid	gnivlos	ot	,ralucitrap	ni	,snoitacilppA	.mrofsnart	reiruoF	etinif	,selbairav	​​lareves	dna	eno	ni	mrofsnart	reiruoF	,seires	reiruoF	.A131	,B33	,A33	sesruoc	:setisiuqeR	.ruoh	eno	,noissucsid
;sruoh	eerht	,erutceLÂ	Ã​)4(	noitpircseD	esruoC	sisylanA	reiruoF	ot	noitcudortnI	:331	htaM	)slargetni	citpille	ot	nruter	,alumrof	gnippam	eht	,roivaheb	yradnuob	,largetni	leffotsirhC-zrawhcS	eht	,selpmaxe	emoS(	snogylop	otno	sgnippam	lamrofnoC	;meroeht	gnippam	nnameiR	fo	foorp	,meroeht	sÂ​Â​	Ã¢letnoM	,meroeht	fo	tnemetats	dna	snoitidnoc
yrasseceN(	mereoht	gnippam	nnameiR	ehT	;)ecalp-flah	reppu	eht	fo	smsihpromotua	,csid	eht	fo	smsihpromotuA(	ecalp-flah	reppu	dna	csid	eht	fo	smsihpromotua	dna	ammel	zrawhcS	ehT	;)pirts	a	ni	melborp	telhciriD	eht	,selpmaxe	rehtruf	,ecalp-flah	reppu	dna	csid	eht(	selpmaxe	dna	ecnelaviuqe	lamrofnoCmhtirogla	xelpmoc	ehT	;sniamod	detcennoc
ylpmis	dna	seipotomoH	;snoitacilppa	dna	elpicnirp	tnemugra	ehTsnoitcnuf	cihpromorem	dna	seitiralugniSalumrof	eudiser	ehT	;selop	dna	soreZsalumrof	largetni	sÂ​Â​Ã¢yhcuaC	;slargetni	emos	fo	noitaulavEcsid	a	ni	meroeht	sÂ​Â​Ã¢yhcuaC	dna	sevitimirp	fo	ecnetsixe	lacoL	;meroeht	sÂ​Â​Ã¢tasruoGenalp	xelpmoc	eht	ni	stes	,ecnegrevnoc	,seitreporp	cisaB-
)seires	rewop	,snoitcnuf	cihpromoloh	,snoitcnuf	suounitnoc(	enalp	xelpmoc	eht	No	sanoitcnuf	;)enalp	xelpmoc	eht	,Cnegrevnoc	,seitrepop	cisab(	enalp	xelpmoc	eht	dna	xelpmocscipotnoitnotnotnotahs	dna	niets	niets	.ammel	euqsebeL-nnameiR	.lavesraP	ed	ameroet	,lerehcnalP	ed	ameroeT	.nnameiR	sadargetni	senoicnuf	arap	reiruoF	eires	al	ed
anaidem	aicnegrevnoC	.saunitnoc	senoicnuf	arap	reiruoF	eires	al	ed	anaidem	aicnegrevnoC	.socirt©Ãmonogirt	soimonilop	rop	adardauc-aidem	n³Ãicamixorpa	rojem	aL	.lesseB	ed	dadlaugised	aL	.reiruoF	esab	al	ed	dadilamronotrO	.sarog¡ÃtiP	ed	ameroet	,zrawhcS-yhcuaC	dadlaugised	,selamronotro	sotnujnoc	,sotcudorp	ed	seroiretni	soicapse
,selairotcev	soicapse	ed	n³ÃisiveR	.socirt©Ãmonogirt	soimonilop	rop	saunitnoc	senoicnuf	ed	n³Ãicamixorpa	allicneS	.rejeF	ed	ameroeT	.rejeF	oelcºÃn	;acifingis	oraseC	.sbbiG	ed	onem³Ãnef	;telhciriD	oelcºÃn	led	dademrefne	aL	.soelcºÃn	soneub	rop	n³Ãiculovnoc	al	ed	s©Ãvart	a	n³ÃicamixorpA	.saunitnoc	senoicnuf	rop	sarodargetni	senoicnuf	ed
n³Ãicamixorpa	:sarodargetni	sacid³Ãirep	senoicnuf	ed	senoiculovnoC	.telhciriD	oelcºÃn	le	y	selaicrap	samus	ertne	n³ÃixenoC	.reiruoF	setneicifeoc	noc	senoixenoC	.sacis¡Ãb	sedadeiporp	y	solpmeje	:saunitnoc	sacid³Ãirep	senoicnuf	ed	senoiculovnoC	.arutuf	aicnegrevnoc	al	ed	sodatluser	sol	odnarugiferp	sonuglA	)lanoicpO(	.2^C	senoicnuf	arap	emrofinu
aicnegrevnoC	.reiruoF	n³Ãicamrofsnart	y	n³Ãicaicnerefid	ertne	n³ÃicaleR	.elbammus	etnematulosba	reiruoF	setneicifeoc	arap	emrofinu	aicnegrevnoC	.saunitnoc	senoicnuf	arap	reiruoF	n³Ãicamrofsnart	al	ed	n³ÃicceynI	?lanigiro	n³Ãicnuf	al	a	oveun	ed	egrevnoc	reiruoF	eires	aL¿Â	.emrofinu	aicnegrevnoc	,aicnegrevnoc	ed	n³ÃisiveR	.)lenrek	telhciriD
.pse(	reiruoF	eires	ed	solpmejE	.socirt©Ãmonogirt	soimonilop	arap	n³Ãisrevni	ed	alumr³ÃF	.reiruoF	setneicifeoc	ed	lamrof	n³ÃicatupmoC	?reiruoF	eires	anu	neneit	senoicnuf	sal	sadoT¿Â	.)saunitnoc	senoicnuf	sonem	la	o(	nnameiR	sadargetni	senoicnuf	;selbaicnerefid	etnemaunitnoc	senoicnuf	;saunitnoc	senoicnuf	;olucr​Ãc	nu	ne	senoicnuf	;olavretni	nu
ne	senoicnuf	;sacid³Ãirep	senoicnuf	;)reluE	ed	alumr³Ãf	.pse(	sojelpmoc	soremºÃN	:n³ÃisiveRsameTn³ÃicceSerutceL.ranoiserP	notecnirP	ed	dadisrevinU	,)1	nemuloV	and	additional	properties	of	the	Fourier	series,	at	the	discretion	of	the	instructor.	Some	suggestions:	suggestions:	,).de	ªÂ2(	soac	y	laenil	on	acim¡ÃniD	,ztagortS	.sartel	ed	n³Ãicacifisalc	o
PN/P	.sopmac	sorto	y	acis​Ãf	,acim​Ãuq	,a​Ãgoloib	ne	samelborp	a	senoicacilpA	.selatnemele	socig³Ãlopot	y	socirt©Ãmoeg	sodatluseR	.selamron	samrof	y	senoicacrufiB	.dadilibatse	ed	sisil¡Ãna	y	etim​Ãl	solcic	,sojif	sotnuP	.senoisnemid	sod	y	anu	ed	sojulF	.selaicnerefid	senoicauce	ed	selaenil	on	sametsis	ed	socim¡Ãnid	sametsis	ed	sisil¡ÃnA	.B33	osruC
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sametsis	soL	.etim​Ãl	solcic	sol	ricudeR	.solpmeje	sorto	y	rotallicsO	loP	red	naV	.seralop	sadanedrooC	.n³ÃicinifeD	.solcic	sol	ratimil	arap	n³ÃiccudortnI	.solpmeje	noc	,ecidn​Ã	led	selitºÃ	sedadeiporp	y	n³ÃicinifeD	.selabolg	susrev	selacol	sodot©Ãm	ed	n³ÃisucsiD	.ecidn​Ã	led	a​ÃroeT	.)rotcurtsni	led	n³Ãiccele	al	ed	n³Ãicacilpa	arto	:etnemavitanretlA(
.o±Ãeuqep	olugn¡Ã	ed	nemig©Ãr	la	rignirtser	nis	ocis¡Ãlc	oludn©Ãp	led	amelborp	la	laenil	on	esaf	ed	onalp	led	sisil¡Ãna	led	adidnetxe	n³ÃicacilpA	.sacin​Ãlcomoh	y	sacin​Ãlcoreteh	satibr​Ã	.selbisrever	y	serodavresnoc	sametsiS	.selaenil	on	selaicepse	sametsiS	.namborG-namtraH	ed	ameroet	le	y	dadicilobrepiH	.selaenil	on	sonimr©Ãt	sol	ed	otcefE
.n³Ãicazilaenil	y	sojif	sotnuP	.dadilibatse	y	airiliuqE	.senoisnemid	sod	arap	sacig³Ãlopot	saicneucesnoc	setreuf	y	dadiralugnis	,aicnetsixE	.olun	amilc	y	esaf	ed	sotarteR	.selanoisnemidib	selaenil	on	sametsiS	variations,	two-point	limit	value	problems,	Green	functions.	P/NP	or	lyric	classification.g.	Simmons,	differential	equations	with	applications	and
andNotes,	3rd	ed.,	McGraw-Hill.LectureSectionTopicsReview	of	solution	methods	and	solutions	properties	for	linear	constant	coefficient	equations.	Transformation	of	Laplace.	Transformation	forward,	reverse	transformation.	Examples	of	transformation	pairs.	The	transformation	of	Laplace	from	a	differential	equation.	The	use	of	the	Laplace
transformations	for	the	solution	of	initial	value	problems.	Computer	of	Laplace's	reverse	transformation.	Resisted	partial	fraction	explosions1.	Existence	and	singularity	of	the	transformations	of	Laplace.	Sectionally	continuous	functions.	Exponentially	limited	functions.	PROPERTY	of	the	theorem	of	convolution.	Heaviside's	expansion	theorem2.	The
function	of	Heaviside	and	Dirac	Distribution.	Drive-in	response	functions.	Use	of	the	drive	response	function.	Existence	and	theory	of	singularity.	Examples	of	differential	equations	without	unique	solutions	or	global	solutions.	Status	of	Lipschitz;	Determination	of	Lipschitz	constants.	Status	of	a	global	existence	and	theorem	of	singularity:	when	f	(x,
and)	is	Lipschitz	in	[A,	B]	x	[-8,	8]	4.	Examples	of	the	application	of	existence	and	theorem	of	singularity.	Preliminary	Test;	Maximum	Standard,	Uniform	Convergence,	Weierstrauss	M	Test.	Equivalence	of	differential	equation	to	a	comprehensive	equation	5.	iteration	of	peak.	Evidence	of	existence	and	singularity.	Local	existence	and	theorems	of
singularity.	Applications	of	local	existence	and	theorems	of	singularity.	Regular	functions	and	Fourier	series.	Insufficient	approaches	to	the	power	series	for	periodic	functions.	Fourier	series	coefficient	formulas.	Examples	of	Fourier	series.	Loss	of	coefficient	formulas	from	the	Fourier	series.	Fourier	series	for	periodic	functions	at	arbitrary	intervals.
Internal	productsOrthogonal	functions.	Derivation	of	coefficients	of	the	Fourier	series	using	internal	products.	Conversation	theorems	for	the	Fourier	series:	Punctual	convergence.	Conversation	theorems	for	Fourier	series:	L2	L2	######
#################################################################################################################################################################equation	in	the	real	line.	The	maximum	principle	and	singularity	of	Dirichlet's	problem
for	heat	equation.	The	heat	core	and	the	solution	of	the	initial	value	problem	for	the	heat	equation	in	the	real	line.	The	softening	property	of	the	heat	flow	and	the	comparison	of	the	main	properties	of	the	wave	and	heat	equations.	The	heat	equation	in	the	middle	line.	Dirichlet	and	Neumann's	boundary	conditions.	The	method	of	reflection.	The	wave
equation	in	the	middle	line.	Waves	reflected.	(The	first	part	of	section	3.2).	Non-homogenous	heat	equation	in	the	real	line.	The	non-homogeneous	wave	equation	in	the	real	line	and	the	operator	method.	Principle	of	Duhamel.	(Section	3.4:	The	theorem	1	test	using	the	operator	method)	Check	before	the	spectral	methods	of	the	half.	For	limit	problems
in	finite	intervals.	Separation	of	variables	and	wave	equation	with	Dirichlet	limit	conditions.	The	own	values	and	functions	within	a	limited	interval	with	Dirichlet	limit	conditions.	The	heat	equation	with	Dirichlet	contour	conditions.	Formal	expressions	of	own	functions.	Neumann's	limit	conditions	for	wave	and	heat	equations.	The	own	values	and
functions	of	a	limited	interval	with	Neumann	limit	conditions.	The	values	themselves	and	their	own	in	an	interval	coupled	with	robotin	limit	conditions:	a	cheesy	discussion.	Four-year	series	and	Fourier	coefficients	of	periodic	functions	in	real	and	complex	form.	Fourier	series	explosions	for	functions	defined	in	an	interval	of	form	through	pairs	and
strange	extensions.	From	and	sewing	expansions.	Examples.	Symmetric	boundary	conditions	and	orthogonality	of	the	functions	of	its	own.	Theorems	of	convergence	for	the	Fourier	series,	the	notions	of	uniform	and	the	convergence	L^2.	The	less	square	approach,	thefrom	Bessel	and	the	identity	of	Pareseval.	A	word	about	the	punctual	convergence	of
the	Fourier	series.	The	Laplace	equation	and	armed	functions.	The	most	maximum	principle	The	uniqueness	of	the	Dirichlet	problem.	The	Laplace	operator	in	polar	coordinates	and	the	Newtonian	potential	in	2D	and	3D.	The	Laplace	equation	and	separation	of	variables	in	a	rectave.	(Section	6.2,	can	be	omitted	due	to	time	limitations).	Dirichlet's
problem	on	the	album	and	Poisson's	fórmula.	The	medium	value	property	for	armed	functions	and	its	differentiability	properties.	Mathematics	142:	Mathematical	modeling	course	described,	three	hours;	Discuse,	an	hour.	Prerequisites:	32b	courses,	33b.	Introduction	to	the	fundamental	principles	and	spirit	of	the	applied	mathematics.	Emphasis	on	the
way	in	which	mathematical	models	are	constructed	for	physical	problems.	Illustrations	of	many	fields	of	effort,	such	as	physical	sciences,	biology,	economics	and	the	dynamic	of	trilimic.	Haberman,	R.,	Mathematical	Models,	Society	for	Industrial	and	Applied	Mathematics.	Mathematics	146:	All	of	description	of	the	mathematical	course	applied,	three
hours;	Discuse,	an	hour.	Prerequisite:	32b	courses,	33b.	Comprehensive	equations,	function	of	Green	and	cages	of	variations.	Selected	Applications	of	the	Control	Theory,	theptics,	dynamic	systems	and	other	engineering	problems.	Troutman,	J.,	Variational	cup	and	optimal	control:	optimization	with	elementary	convexity,	2nd	ed.,	Springer.
MATHEMATICS	151A:	All	applied	description	applied	(4)	Conference,	three	hours;	Discuse,	an	hour.	REQUIREMENTS:	COURSES	32B,	33B,	115A,	10A	COMPUTATION	PROGRAM.	Introduction	to	all	numã	©	rich	with	algorithms,	algorithms	annoyism	and	computer	implementation	problems.	Solution	of	non	-linear	equations.	Numerical
differentiation,	integration	and	interpolation.	All	directly	to	solve	linear	systems.	MATLAB	programming.	Classification	letter.	R.	Burden	and	J.	Faires,	Numerical	Analysis,	10th	ed.,	Brooks/Cole.	eslaF	eslaF	ed	odot©Ãm	y	,onaces	ed	odoteMaicnegrevnoc	y	somtiroglA	aniuq¡Ãm	order.	Multiple	roots	Zero	polynomials.	Horner	methodDeflation	and
polynomials	Lagrange	Polynomials	Lagrange	and	the	Neville	method	Interpolation	and	Finite	DifferenceCobic	Spine	InterpolationDifference	forward/retroceiverDifference	by	groups	Richardson's	extrapolation.	Numerical	integration	based	on	interpolationThe	Newton-Cotes	formulas.	Composite	integration	formulas	Special	types	of	matrices	matrix
algebra	review.	Method	of	Jacobi	Maths	151B:	Applied	Numerical	Methods	Description(4)	Conference,	three	hours;	discussion,	one	hour.	Requirement:	course	151A.	Introduction	to	numerical	methods	with	emphasis	on	algorithms,	algorithm	analysis	and	computer	implementation.	Numerical	solution	of	ordinary	differential	equations.	Iterative
solution	of	linear	systems.	Computing	the	minimum	square	approximations.	Discreet	the	Fourier	approach	and	the	rapid	Fourier	transformation.	Matlab	programming.	Letter	of	classification.	R	Burden	and	J.	Faires,	Numerical	Analysis,	10th	Ed,.	Brooks/Cole.LectureSectionThemes	Taylor	Methods.	Analysis	of	one-step	methods	errorsStability	of	one-
step	methods.	Taylor	Theorem	in	two	Butcher	tableau	variables.	Design	of	a	Runge-KuttaRunge-Kutta-Fehlberg	method	Adams-Bashforth/Adams-Moulton	multistep	methods	Prediction	correction	methods.	Analysis	of	general	multi-pass	methodsStable	of	multi-step	methods.	Differential	equations	of	StiffRegion	of	absolute	stability	High-order
differential	equations.	Differential	Equations	SystemsProblems	of	monetary	value.	Linear	shooting	methodNonlinear	method	of	shooting.	Finite	difference	methods	for	BVPFinite-difference	linear	methods	for	nonlinear	BVPSolving	nonlinear	equations	systems.	NewtonQuasi-Newton	Method	–	BroydenHomotopy	Method	and	Methods	of	Follow	Linear
Algebra,	Eigenvalues,orthogonals	and	transformations	of	similarity	Energy	method.	Inverse	power	method	Transformation	of	the	pause	user.	ShareholdersQR	Method	ShareholdersQR	rolyaT	ertne	n³ÃicaleR	.selaenil	sametsis	a	n³ÃixenoC	.n³Ãicalopretni	oimonilop11	,017.ojif	otnup	ed	samelborp	arap	IB	levin	ed	sotneimidecorP	.notweN-isauQ	ed
odot©Ãm	le	y	notweN	ed	odot©Ãm	lE	.lanoicnuf	n³ÃicaretI	.selaenil	on	senoicauce	ed	ametsiS	76.lareneg	ne	zirtam	ed	senoisiviD	.sosacse	selaenil	sametsis	a	n³ÃicacilpA	.somtirogla	sotse	arap	aicnegrevnoc	ed	sisil¡ÃnA	.ledieS-ssuaG	y	ibocaJ	sodot©ÃM	.sadnab	noc	secirtam	a	n³ÃicacilpA	.ykselohC	ed	n³ÃicisopmocseD	.etovip	ed	salgeR	.UL	ed
n³Ãicisopmocsed	al	y	seralugnairt	secirtaM	.aissauG	ed	n³ÃicanimilE	.selaenil	sametsis	arap	socis¡Ãb	socir©Ãmun	sodot©ÃM	34.secirtam	ed	aicnegrevnoc	y	seredoP	.sonretni	sotcudorP	.serodarepo	y	serodarepo	ed	samroN	.sotinifni	selanoisnemid	selairotcev	soicapsE	.selairotcev	samron	y	soicapsE	.laenil	arbegl¡Ã	ed	n³Ãisiver	6	,53.serorre	ed
sisil¡ÃnA	.n³Ãicazimitpo	noc	senoixenoC	.etnaces	odot©Ãm	le	y	notweN	ed	odot©Ãm	lE	.z​Ãar	rartnocne	arap	senoicacilpA	.ojif	otnup	ed	somtirogla	22	ed	n³ÃicatoN"	giB	.serorre	y	acit©Ãmtira	us	,setnatolf	sotnup	ed	soremºÃN	.dadilibatse	y	aicnegrevnoC	.atinif	n³Ãisicerp	ed	somtirogla	y	acit©Ãmtira	a	n³ÃiccudortnI	81	,11scipoTretpaCkeeW
:saicnerefnoc	ed	amargorP/osruc	led	lareneg	ameuqsE	.sserP	ytisrevinU	notecnirP	,ocir©Ãmun	sisil¡ÃnA	,ttocS	yawgdiR	.sartel	ed	n³Ãicacifisalc	o	PN/P	.BALTAM	n³ÃicamargorP	.soiporp	serolav	rartnocne	y	arutardauc	,n³Ãicalopretni	,selaenil	sametsis	revloser	,sec​Ãar	rartnocnE	.sodanoicaler	sopmac	y	a​Ãreinegni	,sotad	ed	aicneic	,seneg¡Ãmi	,sacits​‐
Ãdatse	ne	somtirogla	racilpa	arap	sairasecen	sedadilibah	neyulcni	euq	socir©Ãmun	somtirogla	sol	a	asorugir	n³ÃiccudortnI	.etnelaviuqe	o	A01	n³Ãicatupmoc	al	ne	n³Ãicamargorp	,a131	,a511	,b33	,b23	sosruC	:sotisiuqeR	.aroh	anu	,n³Ãisucsid	.sodardauC	omin​ÃM	ed	ocirt©ÃmonogirT	oimoniloP	led	n³ÃicamixorpA	y	selanogotrosoimoniloP
setneidnepedni	etnemlaenil	senoicnuF	.sodardauc	somin​Ãm	ed	n³Ãicamixorpa	al	ed	seroneM	etercsIdmhtiroglA	RQ	hb151	ne	satreibuc	saer¡Ã	saL	.sodazilitu	sotad	sol	y	sodaelpme	somtirogla	sol	ed	n³Ãicnuf	omoc	senoicamixorpa	sal	ed	n³Ãisicerp	al	raulave	om³Ãc	n¡Ãrednerpa	setnaidutse	soL	.n³Ãiculos	us	arap	sodaiporpa	socir©Ãmun	sodot©Ãm
netnemelpmi	e	negile	e	,acitc¡Ãrp	al	ne	negrus	euq	sotercnoc	samelborp	razilana	a	n¡Ãrednerpa	setnaidutse	soL	.acir©Ãmun	n³Ãicamixorpa	ed	selatnemadnuf	sodot©Ãm	sol	ed	,n³Ãicatnemelpmi	al	y	n³Ãicavired	al	,setnedecetna	ed	a​Ãroet	al	ed	n³Ãisnerpmoc	anu	n¡Ãririuqda	setnaidutse	soL	.1osruc	led	sovitejbO	.sartel	ed	n³Ãicacifisalc	o	PN/P	.b151
osruc	la	olelarap	seronoh	ed	osruC	.BALTAM	n³ÃicamargorP	.reiruoF	ed	adip¡Ãr	n³Ãicamrofsnart	al	y	sodardauc	somin​Ãm	ed	amelborp	le	,sairanidro	selaicnerefid	senoicauce	sal	a	sacir©Ãmun	senoiculos	rartnocne	,soiporp	serolav	rartnocnE	.sodanoicaler	sopmac	y	a​Ãreinegni	,sotad	ed	aicneic	,seneg¡Ãmi	,sacits​Ãdatse	ne	somtirogla	racilpa	arap
sairasecen	sedadilibah	neyulcni	euq	socir©Ãmun	somtirogla	sol	a	asorugir	n³ÃiccudortnI	.rojem	o	B	ed	sodarg	noc	,a01	n³Ãicatupmoc	al	ne	n³Ãicamargorp	o	13	acit¡ÃmrofnI	,HA151	o	A151	,HA131	o	A131	,HA511	o	A511	sosruC	:sotisiuqeR	.aroh	anu	,n³Ãisucsid	;saroh	sert	,aicnerefnoC	)4(	osruc	led	n³ÃicpircseD	)seronoH(	2	etraP	ocir©Ãmun
sisil¡ÃnA	:HB151	sacit¡ÃmetaM	.soiporp	serolav	sol	sodot	rartnocne	y	grebnesseH	ed	senoicazirotcaF	.a​Ãgrene	ed	odot©ÃM	.oiporp	rolav	royam	le	rartnocne	a	etnerf	odot	rartnocnE	.niroghsreG	ed	socsiD	.artseum	ed	senoicacilpa	sanuglA	.oiporp	rolav	ed	samelborp	a	n³ÃiccudortnI	4101.sotseupmoc	sameuqsE	.anaissuag	arutardauC	."	nospmiS	y
ladiozeparT	omoc	"socis¡Ãb	sameuqsE"	.acir©Ãmun	arutardauC	319.sodardauc	somin​Ãm	sol	y	soimonilop	sol	ed	n³Ãicamixorpa	al	ertne	n³ÃixenoC	.senilpS	.nietsnreB	ed	soimoniloP	.mereohT	ssartsreieW	.senoicnuf	ed	soicapse	veloboS	y	eugsebeL	.n³Ãicamixorpa	al	ed	a​Ãroet	al	a	n³ÃiccudortnI	218.sacirt©Ãmonogirt	seires	noc	n³ÃicamixorpA
.etimreH	soimonilop	omoc	roirepus	nedro	ed	n³Ãicalopretni	ed	sameuqsE	.egnargaL	ed	soimonilop	y	all	numã	©	rich	to	find	own	values	and	pairs	of	own	vectors/own	values,	all	for	the	numerical	solution	of	ordinary	differential	equations,	including	the	systems	and	and	and	value	problems,	solution	of	least	squares	problems,	and	elementary	Fourier
theory,	including	the	Fast	Fourier	Transform	and	some	of	its	applications.	Textbook:L.	Ridgway	Scott,	Numerical	Analysis,	Princeton	University	Press.	(LSR)R.	Burden	and	J.	Faires,	Numerical	Analysis,	10th	Ed.,	Cengage.	(BF)Grade	policy:Homework	40%	Midterm	25%	Final	exam	35%General	Course	Outline/Schedule	of
Lectures:WeekChapterTopics1BF:	8.1	¢Ã​Â​Â	8.5Brief	review	of	linear	algebra.	The	least	squaresproblem.	QR	decompositions,	Householder	trans-formations.2BF:	8.1	¢Ã​Â​Â	8.5LSR:	9The	conjugate	gradient	method.	The	Kacsmarzmethod.	Ridge	regression	and	LASSO.3LSR:	14Introduction	to	eigenvalue	problems.	Some	sample	applications.
Gershgorin¢Ã​Â​Âs	disks.	Finding	all	vs.	finding	highest	eigenvalue.	Power	method.	Hessenberg	fact-orizations	and	finding	all	eigenvalues.4LSR:	15Eigenvalue	algorithms.	Power	method,	inverse	iteration	and	de¯Ã¬Â​Âation.	Singular	Value	Decomposition.	Finding	all	eigenvalues	using	QR	decomposition	and	using	Jacobi	iteration.5BF:	5.9LSR:
16Ordinary	di¯Ã¬Â​Âerential	equations.	Existence	and	uniqueness	of	solutions.	Euler	and	implicit	Euler	methods.	Error	estimates.6BF:	5.4LRS:	17Systems	of	di¯Ã¬Â​Âerential	equations	and	higher	order	di¯Ã¬Â​Âerential	equations.	Higher	order	solvers	for	initial	value	problems.	Runge-Kutta.7BF:	5.6,	5.10,	5.11Stability	for	numerical	ODE	solvers.
Implicit	schemes	such	as	Adams-Moulton.	Multi-step	and	predictor	corrector	schemes.	Stability.8BF:	11.1	¢Ã​Â​Â	11.4Boundary	value	problems.	Linear	and	nonlinear	shooting	methods.	Finite	di¯Ã¬Â​Âerence	methods.9BF	8.5,	8.6Trigonometric	polynomial	approximation.	Elementary	Fourier	theory.	The	fast	Fourier	trans-form.10Review	and	catch-up.
Math	155:	Mathematical	Imaging	Course	Description(4)	Lecture,	three	hours;	discussion,	one	hour.	Requisites:	courses	32B,	33B,	115A,	Program	in	Computing	10A.	Imaging	geometry.	Image	transforms.	Enhancement,	restoration,	and	segmentation.	;fdp	laitnenopxe	,Speaked	.Seitilbaborp	,arbegla	raenil	no	pacer	,noitcudcudni	Esruoc	.Stitiuqer-Erp
,snoitinifed	,noitcudniscipotnoitciotcereutce.)?a/yrasen	erehw	secruoscen?a?	6002	,Pohsib	.M	Rehpotsirhc	yb	,?gninrael	nenihcam	dna	noitinocer	nrettap?	,sdohtem	lenrek	,noisserger	,gniretsulc	dna	noitacifissalc	atad	gnidulcni	,smelborp	noitingocer	nrettap	dna	gninrael	enihcam	decnavdA	.yroeht	noisiced	fo	stpecnoc	dna	,noitcuder	ytilanoisnemid
dna	sisylana	noitalerroc	,ytilanoisnemid	fo	esruc	,snoitubirtsid	ytilibaborp	cirtemarapnon	dna	cirtemarap	edulcni	scipoT	.gninrael	enihcam	dna	noitingocer	nrettap	rof	Sledom	Lacitamehtam	No	Esturoc	Yrotcudortni	.12	SCITSITATS	RO	A61	Gnitupmoc	of	Margorp	:Etisuqer	ylgnorts	.13	echneics	retmoc	FO	A01	Gnipmoc	gnimmargorP	dna	)A001
scitsitatS	ro	A071	ro(	E071	,461	,A511	esruoc	:etisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceLnoitpircseD	esruoC	gninraeL	enihcaM	:651	htaM	noitatnemgeS	ni	noitoM	fo	esU	ehTnoitatnemgeS	detneirO-noigeRnoitceteD	yradnuoB	dna	gnikniL	egdEseitiunitnocsiD	fo	noitceteDledoM	noitadargeD	:	noitarotseR	egamIniamoD	ycneuqerF	eht	ni
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setnaidutse	sol	a	and	conditional	probability,	independence,	bayes?	Rule,	discrete	and	continuous	variables	randomly	and	their	distributions,	expectation,	moments	and	variance,	conditional	distribution	and	expectation,	the	day	of	large	numbers.	P/NP	or	card	classification.	The	course	discusses	the	fundamentals	of	probability	as	a	mathematical
discipline	rooted	in	the	real	undergraduate	analysis.	At	the	end	of	the	course,	students	will	have	the	tools	and	the	ability	to	formulate,	analyze	an	answer	questions	in	probability	and	demonstrate	the	validity	of	their	reasoning	in	full	mathematical	rigor.	Probability:	Introduction	(2nd	edition).	by	Grimmett,	G.	R.,	&	quot;	WELSH,	D.	J.	(2014).	Oxford:
Oxford	University	Press.	Libune	update:	T.	Austin,	01/20	SECOND	SAMPLE,	EVENTS,	PROBABILITY	CONVERSIONAL	CONVERSION	AND	INDEPENDENCE	OF	PARTICIPATION	AND	RULE	OF	BAYES,	DISCRETE	EXAMPLES	Random	variable	Indicators	Function	of	cumulative	distribution,	continuous	random	variable	three	hours;	Discuse,	an	hour.
Reinforced	requirement:	courses	170a,	131a.	Continuing	of	the	rigorous	presentation	of	the	probability	theory	based	on	real	analysis.	Generating	moments	and	functions;	Laws	of	large	numbers,	the	central	theorem	and	convergence	in	distribution;	branching	processes;	random	walks;	Poisson	and	other	random	processes	in	continuous	time.	Advance
issues	in	probability	theory.	P/NP	or	card	classification.	Probability:	Introduction	(2nd	edition).	Oxford:	Oxford	University	Press.	of	y	y	sairotaela	selbairav	,dadilibaborp	ed	soicapse	:A071	edsed	n³ÃisiveRsameTn³ÃicceSaicnerefnoC	.)4102(	.J	.D	,hsleW	;touq&	,.R	.G	multivariate	distributions	and	independence;	Discrete	conditional	probability	and
continues	moments,	probability	and	functions	of	generation	of	moments,	characteristic	functions.	Laws	of	large	numbers.	The	central	lysh	theorem.	Convergence	in	distribution.	Ramification	processes	and	all	of	the	generation	of	functions,	probability	of	extinction	of	the	walks	in	the	integers:	recurrence	vs.	transience,	Ruinpoisson	processes	of
Gambler	and	its	arrival	times.	Population	growth,	birth	processes	in	labor	and	death	processes,	mathematical	line	models	170e:	Introduction	to	probability	and	statistics:	Part	1	Description	of	the	probability	course,	three	hours;	Discuse,	an	hour.	Requirements:	Courses	31A,	31b.	It	is	not	open	to	students	with	a	crime	for	the	170A	course,	the
engineering	and	informal	131a	or	Statistics	100a.	INTRODUCTION	TO	THE	THEORY	OF	PROBABILIZATION	WITH	THE	UNFAIRS	IN	RELEVANT	ISSUES	FOR	APPLICATIONS.	The	themes	include	discrete	distributions	(binomial,	poisson,	etc.)	and	continuous	(exponential,	gamma,	chi-square,	normal),	bivariated	distributions,	distributions	of
functions	of	random	variable	).	P/np	o	clasificaciÃ³n	de	letras	,	mortality,	insuranceDiscrete	bivariate	distributionsConditional	DistributionsContinuous	Bivariate	DistributionsBivariate	Normal	DistributionFunctions	of	a	random	variableTransformations	of	2	random	variablesMoment	generating	functionsRandom	functions	associated	to	normal
distributionsApproximations	for	Discrete	distributionsChebyshevÃ¢Â​Â​s	inequality	and	convergence	in	probability	Math	170S:	INTRODUCTION	TO	PROBABILITY	AND	STATISTICS:	PART	2	Description	of	the	conference	course,	four	hours.	Requirements:	Courses	31A,	31b	and	170e.	The	sequence	of	two	fourths	of	Math	170E	and	170s	aims	to	equip
the	main	Math-Conon	and	Actuarial	Financial	with	essential	skills	in	these	guys.	Math	170s	is	an	introduction	to	the	statistics.	The	themes	include	sampling,	estimation	and	estimator	properties;	Construction	of	trust	intervals	and	hypothesis	tests.	It	is	designed	to	meet	the	requirements	of	the	Society	of	Acuaries	for	mathematical	statistics.
Classification	letter.	HOGG,	Tanis,	Probability	of	Zimmerman	and	Statistic	Inference	(10th	Edition)	Lecture	The	Explorar	Data	Annial	Data	Analysis	MAXIMUME	Estimation	of	the	probability.	Term	1	on	Chapters	6	and	7Tes	of	two	media	equality	of	a	statistical	test	of	the	goodness	of	the	fiction	of	Chi-Square	ANALISIS	OF	THE	VARIATION	OF	TWO
VAS	Stochastic	description	of	the	course	(Formerly	Numbered	151.)	Lecture,	three	hours;	Discuse,	an	hour.	REQUIREMENTS:	COURSES	33A,	170A	(OR	STATISTICS	100A).	Discreet	Markov	chains,	continuous	time	Markov	chains,	renewal	theory.	P/NP	or	card	classification.	Mathematics	174e:	Mathematics	of	finance	for	mathematics/students	of
economy	description	of	the	course	(approximately	numbered	174).	Conference,	three	hours;	Discuse,	an	hour.	Reinforced	requirements:	33A	and	170e	courses	(or	mathematics	170a	or	100A	statistics).	It	is	not	open	for	the	child	to	students	with	a	crop	by	course	174a,	Economy	141,	or	C183/C283	statistics.	Mathematical	modeling	of	financial	values	​​in
discreet	and	continuous	time.	Forward,	futures,	Swaps,	uses	and	prices	(models	of	ongoing	and	black-scholes)	of	European	and	American	options,	Greeks	and	all	numã	©	rich.	P/NP	or	card	classification.	Hull,	John	C.,	options,	futures	and	and	elbatius	si	ssalc	ehT	.xelpmoc	eb	nac	snoitacilppa	rieht	,yratnemele	yllacitamehtam	era	saedi	cisab	eht	elihW
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fo	selpmaxe;	sredart	fo	sepyt;	snoitpo,	serutuf,	sdrawrofscipotnoitCeserutcel.8102	nosraep	.notide	ht01,	sevitavired	students	who	seek	a	career	in	financial	engineering,	the	actuarial	field,	banking,	etc.,	or	are	seeking	to	improve	their	financial	literacy	in	a	highly	quantitative	way.Broverman,	Samuel	A.​Ã	ÂMathematics	of	Investment	and	Credit.​Ã	Â7th
ed.,	Actex	Publications,	2017.Bean,	Michael	A.	(FSA,	CERA	FCIA,	FCAS,	PHD).​Ã	ÂDeterminants	of	Interest	Rates.​Ã	ÂSociety	of	Actuaries,	2017.	Education	and	Examination	Committee	of	the	Society	of	Actuaries	¢Ã​Â​Â	Financial	Mathematics	Study	Note.	Robert	(ASA,	MAAA).​Ã	ÂUsing	Duration	and	Convexity	to	Approximate	Change	in	Present	Value.
Society	of	Actuaries,	2017.	Education	and	Examination	Committee	of	the	Society	of	Actuaries	¢Ã​Â​Â	Financial	Mathematics	Study	Note.	�Ã​Â¦ÂBeckley,	Jeffrey	(FSA,	MAAA).	Interest	Rate	Swaps.	Society	of	Actuaries,	2017.	Education	and	Examination	Committee	of	the	Society	of	Actuaries	¢Ã​Â​Â	Financial	Mathematics	Study
Note.Https://www.soa.org/Files/Edu/2017/fm-interest-rate-swaps.pdfLectureSectionTopicsSimple,	compound,	nominal	and	effective	interest	rates.	Accumulation.	Equation	of	value,	actuarial	notation.Effective	and	nominal	discount	rates,	force	of	interest.Determinants	of	interest	rates.Non-constant	payments	and	other	generalizations.Yield	and
reinvestment	rates,	depreciation.Determination	of	bond	prices	and	amortization	of	a	bond.Examples	of	bonds	and	applications.Internal	rate	of	return	defined	and	net	present	value.Other	methods	(dollar-weighted	and	time	weighted)	and	examples	of	rate	of	return.Advanced	problem	analysis	from	Weeks	1-4.Advanced	problem	analysis	from	Weeks	1-
4.Basic	definitions,	spot	rates.Applications	and	examples	of	arbitrage,	forward	rate	agreements	and	at-par	yield.Macaulay	duration	and	modified	duration.Application	to	valuation	of	cash	flows,	dependence	on	term	structure.Convexity	and	Determine	the	exchange	rate.	Case	of	constant	notional	amount,	net	payments.	Advanced	analysis	of	weeks
problems	6-8.	Advanced	problems	of	problems	of	6-8.	Derivative	weeks,	dividend	discount	model,	short	sale	of	shares,	capital	investments,	financial	derivatives.	Description	of	the	course	(4)	Conference,	three	hours;	Discuse,	an	hour.	Requirement:	course	32b,	175	or	177,	170a	or	170e	or	100A	statistics.	An	introductory	course	on	mathematics
associated	with	long	-term	insurance	coverage.	Individual	and	multiple	survival	models,	annuities,	premiums	and	polytic	values,	reserves,	pension	plans	and	retirement	benefits.	Classification	letter.	A	basic	sequence	course	for	major	financial	actuarial	mathematics,	mathematics	178a	and	the	first	half	of	the	mathematics	178B	cover	the	program	of
the	Actuarios	Society	(SOA)	Actuarial	examination	in	the	long	term	(LTAM).	At	the	end	of	this	course,	students	may	value	and	establish	premiums	for	insurance	instruments	of	numerous	types	using	traditional	actuarial	models.	The	type	of	life	contingency	models	that	are	used	in	the	cycles	will	also	understand.	Dickson,	David	C.M.,	Hardy,	Mary	R.
and	Waters,	Howard	R,	actuarial	mathematics	for	the	contingent	risks	of	life.	Cambridge	University	Press,	2013.	SECTURESECTICIPOPICSLIFE	INSURANCE	AND	ANNUITY	CONTRACTS,	PENSION	BENEFITS,	MUTUAL	AND	PROPERY	INSURERS.	Random	variable	of	future	life.	First	actuarial	notation	and	basic	properties	of	TX.	Taning	future	life,
more	discussions	and	exercises.	Life	tables,	fractionated	age	hypothesis.	National	Life	Tables,	Survival	models	for	life	insurance	holders,	survival	models	for	life	insurance,	life	insurance	subscriber.	Selected	and	definitive	survival	models,	select	life	tables.	Heterogeneity	in	odirefiD	odirefiD	.sorup	etod	y	n³Ãicatod	ed	oruges	,ozalp	ed	oruges
,senoisruceR	.)osac	ylht-m/1	,launa	,aun​Ãtnoc(	otelpmoc	adiv	ed	orugeS	.artseum	ed	samelborp	y	dadilatrom	ed	saicnednet	benefits,	uniform	distribution	of	deaths	assumption,	claims	acceleration	approach.Pure	endowment,	endowment	insurance,	deferred	insurance	benefits.Advanced	problem	analysis.Whole	life	annuity	due	and	term	life
annuity.Whole	life	immediate,	term	life	immediate,	whole	life	continuous,	term	continuous,	payable	1/	m-thly	cases,	comparison	by	payment	frequency.Deferred,	guaranteed,	increasing	cases.Evaluating	annuity	functions,	recursions,	applying	UDD	assumption,	Woolhouse?s	formula.Present	value	of	future	loss	random	variable.Portfolio	percentile
maximum	principle,	extra	risks.Policies	with	annual	cash	flows,	future	loss	random	variable.Case	of	policies	with	annual	cash	flows.Recursive	formulas	for	policy	values.Annual	profit	by	source,	case	of	policies	with	cash	flows	at	1/m-thly.Case	of	continuous	cash	flows.Negative	policy	values,	deferred	acquisition	expenses	and	modified	premium
reserves,	net	premium	approach.	Course	Description(4)	Lecture,	three	hours;	discussion,	one	hour.	Requisite:	170S	(or	170B	or	Statistics	100B),	178A.	The	second	of	the	three	quarter	sequence	178ABC.	Multiple	state	models,	pensions,	health	insurances,	profit	testing.	Topics	in	statistics	used	in	actuarial	work:	methods	of	estimation	and	probability
distributions.	Letter	grading.Mathematics	178A	and	the	first	half	of	Mathematics	178B	will	almost	completely	cover	the	syllabus	of	the	Long-Term	Actuarial	Mathematics	exam	by	the	Society	of	Actuaries.	At	the	end	of	Mathematics	178A,	students	learned	to	value	and	set	premiums	for	different	types	of	insurances	using	traditional	actuarial	models.
They	were	also	exposed	to	typical	models	and	calculations	used	in	life	contingencies.	Mathematics	178B	first	extends	this	work	to	multistate	models	and	then	covers	pensions,	health	insurances,	and	profit-testing.	The	last	three	weeks	of	the	course	will	cover	the	probability	distributions	employed	in	most	common	actuarial	theory	and	begins	the	study
of	the	Term	Actuarial	Mathematics	syllabus	by	the	Society	of	Actuaries.(DHW)Dickson,	David	C.M.,	Hardy,	Mary	R.	and	Waters,	Howard	R.,​Ã	ÂActuarial	Mathematics	for	Life	Contingent	Risks.	2nd	ed.,	Cambridge	University	Press,	2013.(Hardy)Hardy,	Mary	R.,​Ã	ÂLong-Term	Actuarial	Mathematics	Study	Note.	Society	of	Actuaries,	2017.	Education
and	Examination	Committee	of	the	Society	of	Actuaries	¢Ã​Â​Â	Long	Term	Actuarial	Mathematics	Supplementary	Note.	KPW)Klugman,	Stuart	A.,	Panjer,	Harry	H.	and	Willmot,	Gordon	E.,​Ã	ÂLoss	Models:	From	Data	to	Decisions.	3rd	Edition,	Wiley,	2012.LectureSectionTopicsExamples,	assumptions	and	notations	of	multiple	state	models.Probability
formulae	and	computations,	Kolmogorov	equations,	premiums.Policy	values,	Thiele?s	Differential	EquationMultiple	decrement	modelsMultiple	decrement	tablesDisability	income,	long	term	care,	critical	illness	insurance,	continuing	care	communitiesMortality	improvement	modellingJoint	life	and	last	survivors	benefits,	independent	future
lifetimesIndependent	future	lifetimes	(cont.),	multiple	state	model	for	independent	future	lifetimesModel	with	dependent	future	lifetimes,	common	shock	modelSalary	scale	function,	DC	contributionIntroduction	to	profit	testing	and	principlesProfit	measures.	Using	profit	test	to	calculate	premium	and	reserves,	case	of	multiple	state	modelsBasic
distributions	(moments,	percentiles,	generating	functions	and	sums	of	random	variables)Tails	and	their	classificationsMeasures	of	risk	(value	at	risk,	tail	value	at	risk)Continuous	actuarial	models,	background	probabilityExamples	of	continuous	models,	creating	new	distributionsRelations	between	distributions.	Linear	exponential	familyPoisson	and
negative	binomial	distributionsBinomial	distributions	and	(a,	b,0)	classTruncation	and	modification	at	0	Math	178C:	Foundations	of	Actuarial	Mathematics:	Loss	mode	Course	Description(4)	Lecture,	soiloftrop	tnemtsevni	ni	tnemeganam	ksir	fo	stnemurtsni	eht	dna	serusaem	ksir	fo	yduts	htped	nI	.ecnaniF	fo	scitamehtaM	fo	noitaunitnoC	.E471	sesruoc
:setisiuqeR	.ruoh	eno	,noissucsid	;sruoh	eerht	,erutceLÂ	Ã​)4(noitpircseD	esruoC	scitamehtaM	laicnaniF	ni	scipoT	decnavdA	:971	htaM	snoitubirtsiD	lanoitidnoCstpecnoc	yrotcudortni	:noitceles	ledoMnoitciderp	dna	ecnerefni	naiseyaBerusopxe	fo	tceffe	dna	sesac	)1,b	,a(	dna	laimoniBsesac	laimonib	evitagen	dna	nossioP	:noitamitse	tsitneuqerFsesicrexe
dna	slavretni	ecnedifnoc	lamron-noNnoitamitse	doohilekil	mumixaMseitisnetni	noitisnart	fo	noitamitsEseitilibaborp	tnemerced	fo	noitamitse	doohilekil	mumixaMstes	atad	egral	rof	snoitamixorppAatad	depuorg	,snoitubirtsid	laciripmEledom	ksir	laudividni	dna	snoitacifidom	fo	tceffEnoitazitercsid	citemhtira	,dohtem	evisruceR)1.6.9	edulcxe(	5.6.9-6.9
,5.9	WPKstluser	mrof	desolc	rehtOeciohc	ledom	dna	sledom	ssol	etagergga	ot	noitcudortnIycneuqerf	mialc	no	selbitcuded	fo	tcapmi	,stimil	,selbitcuded	,ecnarusn	iocstimil	ycilop,	eetar	noitanimile	ssolscipotnoitteserutcelfdp.sledom-sol-matl-8102/8102/ude/selif/gro.www	//:	sptth.eton	yratnemelppus	scitamehtam	lairautca	man	gnol	DNA
noitacude.7102,	Seirautca	fo	yteicos	.Theton	yduts	scitamehtam	lairautca	mangulk-gnol,	.r	yram,	ydrah.2102,	yeli,	noitide	dr3	.snoisiced	ot	atad	morf:	sledom	ssol,	tomlliw	.g,	Derevoc	era	maxs	mats	aos	eht	no	)naiseyaB	,tsitneuqerf(	noitamitse	retemarap	,sledom	ssol	etagergga	dna	,ycneuqerf	,ytireves	srevoc	tI	.smelborp	lairautca	htiw	detaicossa
sledom	ssol	seiduts	C871	.CBA871	ecneuqes	retrauq	eerht	eht	fo	driht	eht	si	esruoc	sihT	.B871	:etisiuqeR	.ruoh	eno	,noissucsid	;sruoh	tekraM964-654	.p	,6.31-5.31	ozraMeD	&	kreBroivaheB	rotsevnI	fo	eloR554-544	.p	,4.31-1.31	ozraMeD	&	kreB7-1	.p	,81-12	MFI	etoN	ydutS	AOS	,etihW	:gnidaeR	dnoceSksiR	tcejorP	dna	tsoC	tcejorP334-024	.p	,7.21-
5.21	ozraMeD	&	kreBlatipaC	fo	tsoC	tbeD	dna	noitamitsE	ateB024-704	.p	,4.21-3.21	ozraMeD	&	kreBoiloftroP	tekraM	dna	tsoC	ytiuqE	:latipaC	fo	tsoC314-404	.p	,2.21-1.21	ozraMeD	&	kreBmuimerP	ksiR	dna	ledoM	gnicirP	tessA	latipaC	,oiloftroP	tneiciffE593-183	.p	,8.11-6.11	ozraMeD	&	kreBnruteR	susrev	ksiR	:noitazimitpO	oiloftroP183-963	.p
,5.11-4.11	ozraMeD	&	kreBecnairavoC	dna	ecnairaV	:noitazimitpO	oiloftroP963-753	.p	,3.11-1.11	ozraMeD	&	kreBnoitacifisreviD	,nruteR	,ksiR053-533	.p	,8.01-5.01	ozraMeD	&	kreBnoitacifisreviD	,nruteR	,ksiR533-813	.p	,4.01-1.01	ozraMeD	&	kreB308-697	.p	,5.53-4.53	lluH697-297	.p	,3.53-1.53	lluH066-556	.p	,3.82-1.82	lluH2	dna	1	snoitceS	,81-12
MFI	etoN	ydutS	AOS	,etihW	:gnidaeR	dnoceSksiR	ta	eulaV715-215	.p	,9.22-7.22	lluH215-405	.p	,6.22-4.22	lluH405-494	.p	,3.22-1.22	lluH216-906.p	,41.62-21.62	lluH906-306.p	,11.62-8.62	lluH306-106.p	,7.62-4.62	lluH006-895.p	,3.62-1.62	lluHnoitaulav	noitpo	dna	secirp	kcots	no	sdnediviD	fo	tceffE3-064.p	,5-343.p	,942.p	,8-732.p	,2-122.p
lluHscipoTnoitceSerutceLfdp.eton-yduts-81-12-mfi/8102/udE/seliF/gro.aos.www//:sptth.etoN	ydutS	stekraM	laicnaniF	dna	tnemtsevnI	?	seirautcA	fo	yteicoS	eht	fo	eettimmoC	noitanimaxE	dna	noitacudE	.8102	,seirautcA	fo	yteicoSÂ	Ã​isehtopyH	stekraM	tneiciffE	eht	no	ecnedivE	laciripmE	dna	,noitalumiS	olraC	etnoM	,ksiR	tnemtsevnI	fo	serusaeMA
yboT	,etihW.7102	,nosraePÂ	Ã​.noitide	ht4	,ecnaniF	etaroproCÂ	Ã​,.zraMeD	.P	dna	.J	,kreB.8102	,nosraePÂ	Ã​.noitide	ht01	,sevitavireD	rehtO	dna	serutuFÂ	Ã​,.soitpO	.J	,lluH.gnidarg	rettel	ro	PN/P	.yroeht	relliM-inailgidoM	eht	dna	ycneiciffe	tekram	,ledom	gnicirp	tessa	latipac	,sisylana	ksir	,noitazimitpo	oiloftrop	,sisylana	ecnairav-naem	,ksir	ta	eulav
,snoitpo	laer	dna	citoxE	.erutcurts	laicnanif	etaroproc	recelbatsE	.renrepS	ed	ameL	.seroloc	ocnic	ed	ameroeT	.sonalp	on	socif¡Ãrg	ed	solpmejE	.reluE	ed	alumr³ÃF	.sonalp	socif¡ÃrG	.amin​Ãm	n³Ãisnapxe	ed	lobr¡Ã	ed	amelborP	.omsifromosi	,senoicaziretcarac	sus	,seerT	.sodatcenoc	socif¡Ãrg	2	.sonainotlimah	solciC	.soifargaiD	,shparG	naireluE.erocS
.dadivitcenoC	.ocif¡Ãrg	omsifromosi	,sa​Ãfargbus	,shparG	.)amolap	ed	oipicnirp	,n³Ãiccudni(	sodot©ÃM	odnatnoC	cisaBscipoTscipoTnoitceSerutceLdrofxO	,.de	ªÂ2	,satercsid	sacit¡Ãmetam	a	n³ÃicativnI	,lirteseN	.J	y	kesuotaM	.lanif	nemaxe	le	arap	senoisiver	ed	s¡Ãmeda	,n³Ãiccurtsni	ed	anames	avatco	y	atrauc	al	ed	ozneimoc	le	erbos	odo​Ãrep	ed	datim
ed	senem¡Ãxe	y	senoisiver	yah	odunem	A	.laudividni	rotcurtsni	le	rop	sodamargorp	n¡Ãtse	sotsE	.odo​Ãrep	ed	datim	ed	senem¡Ãxe	y	senoisiver	,arboinam	ed	negram	arap	nos	alua	le	ne	setnatser	senoinuer	saL	.saicnerefnoc	52	ne	asab	es	,samet	y	otxet	ed	sorbil	ed	senoicces	noc	,etneiugis	oiraroh	lE	.sartel	ed	n³Ãicacifisalc	o	PN/P	.a​Ãreinegni	e
acit¡Ãmrofni	ne	setnaidutse	arap	laedI	.laenil	arbegl¡Ã	ed	sodot©ÃM	.soirotaela	socif¡ÃrG	.yesmaR	ed	a​ÃroeT	.sametsis	recelbatsE	.socif¡Ãrg	setnaroloc	,dadiranalP	.selobr¡Ã	y	socif¡ÃrG	.a511	:elbadnemocer	yum	n³ÃicaraperP	.16	y	b13	,a13	sosruC	:sotisiuqeR	.aroh	anu	,n³Ãisucsid	;saroh	sert	,aicnerefnoc	)4(	osruc	led	n³ÃicpircseD	acirt©Ãmisa
n³Ãicamrofni	e	arejac	ed	sotsoC	885-575	.p	,9.61-7.61	ozraMeD	&	krebegareveL	y	atsimitpo	latipac	ed	arutcurtsE	575-265	.p	,6.61-4.61	ozraMeD	&	krebgnilotsiP	y	,atorracnab	,tluafeD	165-155	.p	,3.61-1.61	ozraMeD	y	kreb81-7	.p	,81-12	MFI	oidutse	ed	atoN	AOS	,ocnalb	:sodnugesoiranecse	ed	arutcel	,oirbiliuqe	,dadilibisnes	:otceyorp	led	sisil¡ÃnA
562-852	.p	,5.8	ozraMeD	&	kreblatipaC	ed	otsoc	,ogseir	,egareveL115-894	.p	,5.41-3.41	ozraMeD	&	krebgnicnaniF	adueD	.sv	ytiuqE	:relliM-inailgidoM894-784	.p	,2.41-1.41	ozraMeD	y	kreb7-1	.p	,81-12	MFI	oidutse	ed	atoN	AOS	,etihW	:ogseir	ed	sojeser	ed	arutcel	al	ed	soledoM	974-964	.p	,8.31-7.31	ozraMeD	y	krebycneiciffE	y	.naruT	.naruT	ed
ameroet	lE	.airotaela	n³ÃicacifisalC	.seroloc	2	.)aicnednepedni	,avitatcepxe(	ocits​Ãlibaborp	odot©ÃM	.ytilauqenI	myL	ed	s©Ãvart	a	renrepS	ed	ameroet	lE	(upper	boundary,	lower	limit.)	linear	algebra	methods.	cycle	space	of	a	chart.	Graham-Polak	theorem.	matrix	tree	theorem.	professional	check.	finite	planks.	applications	to	graphics	without	4
cycles.	course	description	(4)	conference,	three	hours;	discussion,	one	hour.	requirement:	course	3c	or	32a	and	61.	conference,	three	hours;	discussion,	one	hour.	requirement:	course	3c	or	32a,	and	61.	is	not	open	for	credit	to	students	with	computer	credit	180.	graphics,	greedy	algorithms,	division	and	conquest	algorithms,	dynamic	programming,
network	flow.	emphasis	on	the	design	of	useful	efficient	algorithms	in	various	areas	such	as	bioinformatics	and	resource	allocation.	P/np	or	lyric	classification	by	estimating	the	execution	time	for	simple	algorithms	looking	for	an	entry	into	an	orderly	list,	mergesort.	definitions	of	based	graphics.	Targeted	graphics,	trees,	paths.	Data	structures	such	as
graphics:	stacks,	piles.	amplth	first	search,	depth	first	search,	bipartite	test,	dag	TM	s.	introduction	to	the	four	main	classes	of	algorithms:	greed,	divide	and	conquest,	dynamic	programming,	network	flow.	application	of	greedy	algorithms	to	the	programming	of	shorter	intervals	and	route	problems,	minimum	expansion	trees.	algorithms	of	division
and	conquest.	mergeort,	counting	investments,	pairs	of	nearest	points.	recurrence.	dynamic	programming,	weighted	interval	programming,	backpack	problems.	continuous	dynamic	programming,	arn	secondary	structures,	sequence	alignment.	network	flow:	maximum	flow	problem.	cuts	min.	Circulations.network	flow:	airline	programming,	image
segmentation,	project	selection.	Introduction	to	p	and	np.	mathematics	184:	description	of	the	enumerative	combination	course	(formerly	numbered	180.)	conference,	three	hours;One	hour.	Requirements:	31st,	31st,	61st	and	115th	courses.	Permutations	andno	ranimes	gnitapicitraP	.sruoh	eerht	,ranimeS	htaM	.)091	htaM	ylremroF(noitpircseD
esruoC	scitamehtaM	:sranimeS	hcraeseR	sronoH	:H191	htaM	.gnidarg	rettel	ro	PN/P	.egnahc	rotcurtsni	ro/dna	cipot	htiw	tiderc	rof	detaeper	eb	yaM	.tcejorp	gnitanimluc	fo	tnempoleved	dna	,noissucsid	,gnidaeR	.mulucirruc	noisivid	reppu	scitamehtam	raluger	eht	ni	derevoc	ton	lairetam	revoc	lliw	sesruoC	.scitamehtam	ni	esruoc	hcraeser	scipot
elbairav	​​a	si	191	htaM	.sruoh	eerht	,ranimeS	.)791	htaM	ylremroF(noitpircseD	esruoC	scitamehtaM	:sranimeS	hcraeseR	scipoT	elbairaV	:	191	htaM	.gnidarg	retteL	.tpircsnart	no	deton	tnetnoc	sronoH	.deriuqer	tcartnoc	sronoh	laudividnI	.stinu	4	fo	mumixam	rof	detaeper	eb	yaM	.seitivitca	rehto	ro	,srepap	,sgnidaer	latnemelppus	hguorht	htped
retaerg	ni	scipot	erolpxe	ot	rotcurtsni	esruoc	erutcel	htiw	yduts	laudividnI	.esruoc	erutcel	Noisivid-Reppu	ot	tcnujda	sa	dengised	.margorp	sronoh	eaglloc	ni	stneduts	ot	detimil	.sruoh	Eerht,	Lyrotut)	H981	htaM	.ytivacnoc-goL	.ytiladominU	.secneuqeS.shparg	naireluE	dna	shparg	detcennoc	fo	snoitaremunE	.laimonylop	citamorhC.seert	yranib	dna
enalP	.srebmun	nalataC.alumrof	sÂ​Â​Ã¢yelyaC	fo	sfoorp	tnereffiD	.seert	delebal	gnitnuoC.epyt	elcyc	a	yb	noitatumrep	gnitnuoC	.snoisrevnI.elpicnirP	noisulcxE-noisulcnI	aiv	stnemegnareD	.stnecsed	dna	selcyc	fo	rebmuN	,snoitatumreP.snoitcnuf	gnitareneg	laitnenopxe	dna	yranidrO.meroeht	lanogatneP	sÂ​Â​Ã¢reluE	.srebmun	tcnitsid	dna	ddo	otni
snoititrap	,snoititrap	regetnI.srebmun	gnilritS	,snoititrap	tes	,stneiciffeoc	laimonitlum	,stneiciffeoc	laimoniB.)elpicnirp	elohnoegip	,noitcudni(	sdohtem	gnitnuoc	cisaBscipoTnoitceSerutceLCRC/llaH	dna	nampahC	,.dE	dn2	,Â	Ã​scirotanibmoC	evitaremunE	ot	noitcudortnIÂ	Ã​,anoB	.M.gnidarg	rettel	ro	PN/P	.scisyhp	dna	scitamehtam	ni	stneduts	rof	laedi
.nitaremune	citsilibaborp	Dna	CitotPMYSA	OT	NOITACILPPA	topics	in	mathematics.	Content	varies	from	year	to	year.	May	be	repeated	for	credit	by	petition.	P/NP	or	letter	grading.	Math	195:	Community	Internships	in	Mathematics	Education	Course	DescriptionTutorial,	to	be	arranged.	Limited	to	juniors/seniors.	Internship	to	be	supervised	by
Center	for	Community	Learning	and	Mathematics	Department.	Students	meet	on	a	regular	basis	with	instructor,	provide	periodic	reports	of	their	experience,	have	assigned	readings	on	mathematics	education,	and	complete	final	paper.	The	final	paper	is	a	substantial	part	of	course,	and	will	require	a	significant	investment	of	time	during	the	quarter.
May	not	be	repeated	and	may	not	be	applied	toward	major	requirements.	Individual	contract	with	supervising	faculty	member	required.	P/NP	grading.	Math	197:	Individual	Studies	in	Mathematics	Course	Description(2	to	4	units).	Tutorial,	three	hours	per	week	per	unit.	Limited	to	juniors/seniors.	At	discretion	of	chair	and	subject	to	availability	of
staff,	individual	intensive	study	of	topics	suitable	for	undergraduate	course	credit	but	not	specifically	offered	as	separate	courses.	Scheduled	meetings	to	be	arranged	between	faculty	member	and	student.	Assigned	reading	and	tangible	evidence	of	mastery	of	subject	matter	required.	May	be	repeated	for	maximum	of	12	units,	but	no	more	than	one
197	or	199	course	may	be	applied	toward	upper	division	courses	required	for	majors	offered	by	Mathematics	Department.	Individual	contract	required.	P/NP	or	letter	grading.	Math	199:	Directed	Research	or	Senior	Project	in	Mathematics	Course	Description(2	or	4	units).	Tutorial,	three	hours	per	week	per	unit.	Limited	to	juniors/seniors.	Supervised
individual	research	under	guidance	of	faculty	mentor.	Scheduled	meetings	to	be	arranged	between	faculty	member	and	student.	Culminating	report	required.	May	be	repeated	for	maximum	of	12	units,	but	no	more	than	one	197	or	199	course	may	be	applied	toward	upper	division	courses	For	specialties	offered	by	the	math	department.	Individual
contract	is	required.	P/NP	or	lyric	classification.
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