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5.1.General methodological presentation

Most of central ideas and topics are given by lectures to the whole group of students. They break up into small groups of
15 to 20 students for problem classes and computer classes. The problem classes allow students to work out hand-outs
under the close assistance and guideline of the teacher. In addition, there are computer sessions every two weeks which
allow to emphasize numerical aspects of the subject.
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5.2.Learning activities

Lectures, computer classes, problem classes, group work

5.3.Program

Linera Algebra

1. Bilinear forms. Matrix representation, change of basis. Symmetric forms and their link with quadratics forms.
Diagonalization of quadratics forms. Law of inertia, classification by rank and signature.

2. Inner products spaces, ortonormal sets. Gram-Schmidt orthogonalitation. QR factorization of rectangular matrices.

Differential and Integral Calculus in R n

1. Limits and continuity of real-valued functions defined on subsets of R n .
2. Partial and directional derivatives. Differentiability. The gradient. Higher-order derivatives. Local extrema.

Vector-valued functions defined on subsets of R n . Differentiation, the Jacobian matrix.The chain rule.
3. Double and triple integrals. Change of variables.

Differential Geometry

1. Curves and smooth surfaces in R 3 . Parameterised curves, arc length, curvature and torsion. Frenet-Serret frame.
Parameterised surfaces in R 3 . Area.

2. Line integrals. Surface integrals. Integration theorems.

5.4.Planning and scheduling

Schedules and classrooms for lectures, problem classes and computer classes may be found at http://eina.unizar.es

Scheduling of examinations is agreed by the School Board and are avalaible at http://eina.unizar.es

Deadlines for intermediate examination and submission of group work will be announced in advance.
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