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General	informa,on

Academic	subject Mathema'cal	Analysis	2

Degree	course Materials	Science	and	Technology

Academic	Year 2021-2022

European	Credit	Transfer	and	Accumula:on	System	(ECTS) 10

Language Italian

Academic	calendar	(star:ng	and	ending	date) According	to	teaching	calendar

ABendance NOT	compulsory

Professor/	Lecturer

Name	and	Surname	 Mirella	Cappelle?	Montano

E-mail Mirella.cappelle?montano@uniba.it

Telephone 805442689

Department	and	address Department	of	MathemaJcs

Virtual	headquarters

Tutoring	(:me	and	day) 	by	appointment	via	email

Syllabus

Learning	Objec,ves Basic knowledge and theoretical and applied comprehension of: 
elements of Linear Algebra, sequences and series of functions, 
differential calculus for multivariate functions, curves, differential 
forms, multiple integrals, surfaces, differential equations.

Course	prerequisites Basic Knowledge of the main aspects of Mathematical Analysis I: 
limits, integral and differential calculus for univariate functions, 
numrical series.
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Contents Linear	algebra:	Linear	spaces	and	subspaces.	Linearly	independent	
vectors.	Basis	for	a	linear	space	and	related	properJes.	The	space	of	real	
polynomials.	Matrices	and	their	properJes.	Transpose	matrix.	OperaJons	
among	matrices.	Gauss's	Method.	Determinant	of	a	squared	matrix	and	its	
properJes.	Sarrus's	Rule.	Laplace	Formula.		InverJble	matrices..	Linear	
sistems	and	their	properJes.	Cramer's	rule.	Rouchè-Capelli	theorem.	
QuadraJc	forms.		Eigenvalues	and	eigenvectors	of	a	matrix.	Linear	
transformaJons	and	their	properJes.	

Sequences	and	series	of	func'ons:	Pointwise	and	uniform	convergence	for	
sequences	of	funcJons.	Pointwise,	uniform,	absolute	and	total	
convergence	of	a	series	of	funcJons.	Power	series.	Radius	of	convergence	
and	its	properJes.	Cauchy-Hadamard	theorem.	D'Alembert	theorem.	Sum	
of	a	power	series	and	related	properJes.	Abel	Theorem.	Taylor	series.	
Examples.	AnalyJc	funcJons.	Fourier	series.	Examples.	Pointwise	
convergence	of	a	Fourier	series.	L^2	spaces.	L^2-convergence	of	a	Fourier	
series.	Parseval	Equality.	

Mul'variate	differen'al	calculus.	R^n	and	its	properJes.	Euclidean	norm,			
scalar	product	and	vector	product	in	R^n.	Topology	in	R^n.		Bounded	set.	
Compact	sets.	Cluster	points.	Limits,	conJnuity	and	related	theorems.		
ParJal	and		direcJonal	derivaJves.	DifferenJable	funcJons	and	related	
properJes.	Gradient	Theorem.	Sufficient	condiJon	for	the	differenJability.	
Tangent	plane.	DerivaJon	and	composiJon	of	funcJons.	Lagrange	
Theorem.		FuncJons	with	null	gradient.	Higher	order	derivaJves.	Schwartz	
Theorem.	Hessian	Matrix.	Taylor	formula.		Local	extrema:	necessary	
condiJons	and	sufficient	condiJons.	Lagrange	mulJpliers.		Vector	valued	
funcJons.	Vector	fields.	DifferenJability.	Jacobian	Matrix.	DifferenJability	
and	composiJon.	Divergence,	curl	and	laplacian.	

Curves	and	differen'al	forms:	Curves.	Simple	curves.	Closed	curves.	
Regular	and	piecewise	regular	curves.	Changes	of	parameters.	
Rec:fica:on	of	a	curve.	Length	of	a	regular	curve	and	related	proper:es.	
Line	integral	of	first	kind	and	related	proper:es.	Differen:al	forms.	Closed	
differen:al	forms,	exact	differen:al	forms	and	related	proper:es.	
Poten:als.	Line	integral	of	second	kind	and	related	proper:es.		
Conserva:ve	vector	fields.		Irrota:onal	vector	fields.	Applica:ons.	

Mul,variate	integra,on.		Double	integrals	and	their	proper:es.	
Integrability	of	con:nuous	func:ons.	Geometric	meaning	of	the	double	
integral.		Normal	domains.	Change	of	variables.	Polar	coordinates.	Regular	
domains.	Gauss-Green	formulas.	Area	of	a	regular	domain.	Triple	integrals		
and	their	proper:es.	Reduc:on	formulas.	Volume	of	a	solid	of	revolu:on.	
Change	of	variables.	Cylindric	and	spherical	coordinates.	

Surfaces	and	Surface	integrals.		Surfaces.	Regular	surfaces.	Tangent	plane.	
Area	of	a	regular	surface.	Notable	examples.	Surface	integrals.	Oriented	
surfaces.	Flux	of	a	vector	field.	Gauss	Theorem.	Stokes	Theorem.	
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Books	and	bibliography M.	BRAMANTI,	C.D.	PAGANI,	S.	SALSA,	Analisi	MatemaJca	2,	Zanichelli,	
2009.	

M.BERTSCH,	R.DAL	PASSO,	L.	GIACOMELLI,	Analisi	MatemaJca	Mc	Graw-
Hill,	2007		

P.	MARCELLINI,	C.	SBORDONE,	Esercitazioni	di	Analisi	MatemaJca	2,	
Zanichelli,	2017		

M.	BRAMANTI,	C.D.	PAGANI,	S.	SALSA,	MatemaJca.	Calcolo	Infinitesimale	
e	Algebra	lineare,	Zanichelli,	2004	

Addi,onal	materials	 Selected	chapters	from	the	above	bibliography

Work	schedule

Total		 Lectures	 Hands	on	(Laboratory,	working	groups,	seminars,	field	trips)

Hours

250 64 30

ECTS

10 8 2

Teaching	strategy Lectures and exercises

Expected	learning	outcomes

Knowledge	and	understanding	on: 	 Solving	 the	problems	 in	 the	wrigen	exam;	knowing	 the	basic	definiJons	
and	the	theorems	presented	during	the	lectures.

Applying	knowledge	and	
understanding	on:	

Applying	 the	 theoreJcal	 results	 to	 solve	 the	 problems	 presented	 in	 the	
wrigen	exam.

SoM	skills Autonomy	of	judgement:	evaluaJng	the	figest	strategy,	in	terms	of	Jming	
and	efficiency,	in	order	to	solve	MathemaJcal	problems.		
CommunicaJng	 knowledge	 and	 understanding: being able to correctly 
use the logic-deductive mathematical language.	
CapaciJes	of	conJnue	learning:	being	able	to	compare	different	source	of	
informaJon,	coming	from	books,	notes	or	on-line	material.

Assessment	and	feedback
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Methods	of	assessment Intermediate exams during the lessons. Written exam followed by 
an oral exam. The written exam is passed with an evaluation greater 
or equal to 18/30. 

Evalua:on	criteria	 Knowledge	and	understanding
Minimum level:  Solving half of the problems in the written exam; 
showing the knowledge of the main definitions and theorems during 
the oral exam.
Intermediate level: Solving 2/3 of the problems in the written exam; 
showing the knowledge of  the definitions and theorems (with some 
proofs) during the oral exam. 
Upper level: solving all the problems in the written exam; showing 
the knowledge of all the definitions and theorems (with all proofs)	
during	the	oral	exam.
Autonomy of judgment
Minimum level:  solving half of the problems in the written exam 
using correct reasonings; showing some logic-deductive reasoning 
capacity.
Intermediate and upper level:  solving the problems in the written 
exam using correct reasonings; being able to present the  proofs of 
the results presented during the lectures.	
CommunicaJng	knowledge	and	understanding 
for all levels: using the correct terminology

Criteria	for	assessment	and	aBribu:on	
of	the	final	mark

Weighed average between the written exam (60%) and the oral 
exam (40%)

Addi,onal	informa,on Part	of	the	course	is	carried	out	by	Prof.	Sandra	Lucente	
(sandra.lucente@uniba.it)	
Tutoring:	by	appointment	via	mail

mailto:sandra.lucente@uniba.it

