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Departamentul deMATEMATICI APLICATE 

 

 

Descrierea postului scos la concurs: 

Postul:Asistent universitar, poz. 17, 

Disciplina(disciplinele):Linear Algebra, Analytical and Differential Geometry; Algebră 

liniară, geometrie analitică și diferențială; Special Mathematics 

Domeniul științific:Matematică 

 

Atribuţiile/activităţile aferente postului scos la concurs, incluzând norma didactică şi tipurile  

de activităţi incluse în norma didactică, respectiv norma de cercetare: 

 I. Normă didactică: 

Activitate de predare      0 ore;   

Activităţi lucrări practice     364 ore; 

Activităţi de evaluare      42 ore.  

 Total406 ore Media săptămânală 14,5 ore convenţionale 

 

Timpul total alocat normei didactice (activități didactice directe cu studenții, consultaţii, 

îndrumare cercuri ştiinţifice studentești, activităţi de evaluare, tutorat, alte activități 

educaționale) 1420 ore. 

  

 II. Normă de cercetare 300 ore (elaborarea comunicărilor ştiinţifice, redactarea de 

studii şi articole, editare cărţi, participări la manifestări ştiinţifice naţionale şi internaţionale) 

 

Tematica probelor de concurs, inclusiv a prelegerilor, cursurilor sau altor asemenea sau 

tematicile din care comisia de concurs poate alege tematica probelor susţinute efectiv:  

 

1. Linear Algebra, Analytical and Differential Geometry 

a. Vector Spaces: Linear dependence, basis, dimension, coordinates, subspaces. 

b. Linear Mappings: Kernel and image, the rank Theorem, the matrix associated to 

a linear mapping, eigenvalues and eigenvectors, the diagonal and Jordan form. 

c. Bilinear and Quadratic Forms: The reduction of a quadratic form to a canonical 

form (Gauss and Jacobi methods), the signature of a quadratic form. 

d. Euclidian Spaces:Norm, inequality of Cauchy,orthonormal basis, Gram-Schmidt 

procedure, orthogonal complement, symmetric operators, applications. 

e. Analytical Geometry: Geometric vectors, products of geometric 

vectors,orthonormal Cartesian frames,the straightline and plane in space,  conics 

and quadric surfaces,ruled surfaces and rotational surfaces. 

f. Differential Geometry of Curves and Surfaces: Parametrized curves, curvature 

and  torsion of a curve, the frame of Frenet;Parameterized surfaces, curves on a 

surface, the tangent plan and the normal at a regular point of a surface, the firstand 

the second fundamental form of a surface, the length of a curve on a surface, 

curvatures, geodesics. 



2. Algebră liniară, geometrie analitică și diferențială 

a. Spaţii vectoriale: Liniar dependenţă, bază, dimensiune, coordonate, subspaţii. 

b. Aplicaţii liniare: Nucleu şi imagine, teorema rangului, matricea asociată unei 

aplicatii liniare, valori proprii şi vectori proprii, forma canonică diagonală şi 

forma canonică Jordan. 

c. Forme şi forme pătratice: Forma canonică a unei forme pătratice (metodele 

Gauss Suprafeţe Jacobi), signatura unei forme pătratice. 

d. Spaţii euclidiene: normă, inegalitatea lui Cauchy, baze ortonormate, procedeul 

Gram-Schmidt, complementul ortogonal, operatori simetrici, aplicaţii. 

e. Geometrie analitică: vectori geometrici, produse de vectori, repere carteziene 

ortonormate, dreapta şi planul în spaţiu, conice, cuadrice, suprafeţe riglate,  

suprafeţe de rotaţie. 

f. Geometrie diferenţială a curbelor şi suprafeţelor: curbe parametrizate, 

parametrizarea naturală, curbură şi torsiune, triedrul lui Frenet; Suprafeţe 

parametrizate, curbe pe o suprafaţă, plan tangent şi normală, prima formă şi a 

doua formă fundamentală a unei suprafeţe, lungimea unei curbe pe o suprafată, 

curburi, linii geodezice.  

3. Special Mathematics 

a. Complex Analysis: Geometric representation of complex numbers; Sequences and 

series of complex numbers; Complex functions of complex variables:continuity, 

differentiability, the Cauchy–Riemannequations, holomorphic functions; Taylor 

series with complex coefficients: convergence, the Abel theorem, the Cauchy–

Hadamard theorem, differentiability, expansions in Taylor series,elementary 

functions defined as sums of Taylor series; Paths in the complex plane;Integral of 

a complex function: definition, properties,the Cauchytheorem for holomorphic 

functions,the Leibniz–Newtonformula;Analytical functions; Zeros of a 

holomorphic functions,singularities; Laurent series:convergence, the theorem of 

existence and uniqueness, expansion in Laurent series; Residues of a holomorphic 

functions at a singularity, the residue theorem,applications to the calculus of 

certainimproper real integrals. 

b. Ordinary Differential Equations (ODEs):Initial conditions, Cauchy problems; 

Solving first order ODEs through elementary methods: exact ODEs, separable 

ODEs, homogenous ODEs, linear ODEs, Bernoulli, Riccati, Clairaut, Lagrange 

ODEs; ODEs of upper order with constant coefficients, Euler ODEs; Systems of 

linear first order ODEs with constant coefficients. 

c. Fourier Series: Periodic signals, extension through periodicity, odd extensions, 

even extensions; Fourier coefficients, the Fourier series associated to a function; 

The Dirichlet theorem of convergence,the Parseval formula,the Bessel inequality; 

Expansions in Fourier sines series, in Fourier cosinesseries,the calculus of certain 

numerical series by using Fourier series. 

d. LaplaceTransform and Z Transform: Improper integrals, Euler's beta and 

gamma functions; Original signals; Laplace transform: definition, properties, 

fundamental theorems; Laplace transforms of elementary signals; Calculus of 

various Laplace transforms, finding the original, applications to ODEs and integral 

equations; Discrete signals; Z transform (discrete Laplace transform): definition, 

properties, fundamental theorems; Z transforms of elementary discrete signals; 

Finding the general term of discrete signals which are defined by linear 

reccurences. 

e. Fourier Transform: Integrable signals; Fourier transform: definition, properties, 

fundamental theorems; Inversion of the Laplace transform, the Mellin–Fourier  



theorem; Fourier sine transform and Fourier cosine transform; Solving certain 

integral equations, representation of certain functions as Fourier integrals. 

f. Probability Theory:Basics of Probability Theory: events and probabilities, 

independence and conditional probabilities, total probability formula, the 

Bayesformula; Discrete random variables: cumulative distribution function, 

expectation, variance, standard deviation, moments; Bernoulli distribution, 

binomial distribution, uniform distribution, geometric distribution, Poisson 

distribution, Zipf distribution; Discrete random vectors, marginal distributions; 

Continuous random variables: cumulative distribution function, probability density 

function, expectation, variance, standard deviation, moments; Examples relevant 

for CS;Continuous random vectors,marginal densities, probability distribution; 

Uniform distribution, exponential distribution, normal distribution; 

Independence,covariance,correlation; Discrete Markov chains: equilibrium 

distribution, simulation,the PageRank–Google algorithm. 

g. Elements of Mathematical Statistics: The central limit theorem; Estimators of 

parameters; Linear regression; Logistical regression. 
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