UNIVERSITATEA TEHNICA “GHEORGHE ASACHI” DIN IASI
Facultatea de Electronica, Telecomunicatii si Tehnologia Informatiei
Departamentul de Matematica si Informatici

Examen de promovare pe postul de conferentiar poz. 13 din Statul de functii
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Modele Matematice in Arhitectura

TEMATICA DE CONCURS

pentru postul de conferentiar

1. Matrice. Determinanti. Sisteme de ecuatii liniare. Metoda transformarilor elementare.

Spatii vectoriale (liniare). Definitii, exemple si proprietati generale.
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Dependenta si independentd liniard, baze intr-un spatiu vectorial. Schimbarea bazelor si
schimbarea coordonatelor unui vector la schimbarea bazei. Matricea schimbarii de baza.
Subspatii vectoriale. Operatii cu subspatii.

Spatii liniare euclidiene. Baze ortonormate. Procedeul de ortonormalizare Gram-Schmidt.
Operatori liniari. Definitii, proprietati, exemple. Nucleu si imagine.

Endomorfisme. Matricea unui endomorfism. Reducerea unui endomorfism la forma diagonala.

Forme bilinare. Forme patratice. Forma canonicé a unei forme patratice.
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Elemente de algebra vectoriala.

10. Vectori liberi. Produs scalar, produs vectorial, produs mixt, produs dublu vectorial.

11. Dreapta in plan.

12. Dreapta si planul in spatiu: ecuatii, pozitii relative, unghiuri, distante.

13. Conice pe ecuatii reduse: cercul, elipsa, hiperbola, parabola. Ecuatia tangentei la o conica.
Pozitia unei drepte fatd de o conica. Proprietati optice.

14. Cuadrice pe ecuatii reduse: sfera, elipsoidul, hiperboloidul cu o panza, hiperboloidul cu doua
panze, paraboloidul eliptic, paraboloidul hiperbolic. Ecuatia planului tangent la o cuadrica.

15. Aplicatii ale conicelor si cuadricelor in inginerie.

16. Elemente de geometrie diferentiala a curbelor in plan si spatiu. Tangenta, Normala si
Binormala. Reperul Frenet. Curbura. Torsiunea.

17. Curbe celebre in arhitectura.

18. Elemente de geometric diferentiala a suprafetelor in spatiul Euclidian tridimensional. Plan

tangent. Curburi principale. Curbura Gaussiana si curbura medie. Suprafete minimale si plate.

19. Aplicatii ale suprafetelor minimale in arhitectura.
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TECHNICAL UNIVERSITY ,,GHEORGHE ASACHI” OF 1ASI

Faculty of Electronics, Telecommunications and Information Technology

Department of Mathematics and Informatics

Contest for the position of assoc. professor, position no. 13 from the Didactical positions
Position structure: Linear Algebra, Analytical and Difterential Geometry

Mathematical Models in Architecture

Topics
for the contest held to fill the faculty position of Associate Professor,

position no. 13 in the payroll of the Department of Mathematics and Computer Science

Matrices. Determinants. Systems of linear equations. The method of clementary
transformations.

Vector spaces (linear spaces). Definitions, examples and general properties.

Linear dependent and independent system of vectors, the basis of a vector space.
Changes of bases and changes of coordinates. The matrix of change.

Linear subspaces. Operations with linear subspaces.

Euclidean linear spaces. Orthonormal bases. Gram-Schmidt method.

Linear operators. Definition, properties, examples. The kernel and the image of a
linear operator.

Endomorphisms. The matrix of an endomorphism. Diagonalization of an
endomorphism (of the corresponding matrix).

Bilinear forms. Q-forms. Canonical form of a Q-form.

Vector Algebra.

. Vectors in plane and in space. Inner product, cross product, mixed product, double

cross product.

. The line in plane.
. The line and the plane in space: equations, relative positions, angles, distances.

. Conics on their reduced equations: the circle, the ellipse, the hyperbola, the parabola.

The equations of the tangent line to a conic. The position of a line relative to a conic.

The optical properties.

. Quadrics on their reduced equations: the sphere, the ellipsoid, the one-sheeted

hyperboloid, the two-sheeted hyperboloid, the elliptic paraboloid, the hyperbolic

paraboloid. The equation of the tangent plane to a quadric.



15. The applications of the conics and the quadrics in engineering.

16. Elements of differential geometry of the curves in plane and space. The tangent, the

normal and the binormal. The Frenet frame. The curvature. The torsion.

17. Famous curves in architecture.

18. Elements of differential geometry of surfaces in the Euclidean 3-space. The tangent

plane. The principal curvatures. The Gaussian and mean curvature. The minimal and

flat surfaces.

19. The applications of minimal surfaces in architecture.
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