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PART I (FINAL EXAM ONLY)

[4.0 valores] 1. Consider the matrices:

-1 1 2 0 X
A=|1 -1 -—al|, B=|b EX=lYl,
1 0 -3 1 z

where a,b € R.

(1.5)a) Discuss the nature of the solution system of AX = B according to the parameters
a and b.

(1.5)b)  For what values of a the matrix 4 is invertible? Consider a = 1 and calculate the
inverse matrix of A.

(1.0)c) Consider thata = 1 and b = 0, determine the solution of the system AX = B,
using the method of your preference.






[4.0 valores] 2. Let S a subspace of R3 spanned by the vectors:
{(1,1,2), (1,2,0), (1,5,-6), (1,3,—2)}.
(1.5)a) Present a basis for S and indicate its dimension.
(1.5)b)  What are the coordinates of the vector (1,3, —2) in this basis?
(1.0)c) Using the above mentioned vectors, find a basis for R3. Justify your answer.






[2.0 valores] 3. Let B a matrix 20 X 20. B is regular.
(1.0)a) What is the result of the product of row 7 of matrix B by the column 4 of the
matrix B~1. Justify your answer.
(1.00b)  Determine |B|.






PART Il (FINAL TEST/ EXAM)
(the quotation for final test is 2x the printed figure)

[2.5 valores] 4. Consider the linear transformation T: R3 — RS3:

T(x,y,z) =(x+2zyx+2).

(0.5)a) Write the matrix that represents the transformation T in the unitary basis of R3.
(1.0)b)  Consider the following basis in R3:
B ={(1,0,1),(—1,0,1),(0,1,0)}.
Determine the matrix of transformation T relatively to the basis B.

(1.0)c) Can T be diagonalized? What can you conclude about the eigenvalues and
eigenvectors of T?
(Suggestion: In case you have not solved the question b) you may solve from the
guestion a) )






[3.0 valores] 5. Consider the function f: D € R? — R defined as follows:

sinx — sin
Y (o) = (0,0)

fl,y) = x+y
0, (x,y) = (0,0)
(1.0)a) Present the domain of definition of f. Provide also a graphic representation of

the same.
(1.0)b) Calculate, if it exists, the limit of f (x, y) at the point (0,0).
(1.0)c) Study f about its continuity and differentiability at the point (0,0).
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[3.0 valores] 6. Consider the function f: R?> — R defined as follows:
f(x,y) = xsiny + y cosx.
(1.0)a) Evaluate the gradient of f at (0,0).
(1.0)b) Using the value of £(0,0), calculate by approximation the image of the point
(0.01; —0.01).
(1.0)c) Calculate the hessian matrix of f at the point (0,0).

12



13



[1.5 valores] 7. Consider the function g: R? — R defined as:
g(x,y) = x*h(x) + y*h(y),
where h: R — R is a differentiable function and homogeneous of degree 2.
(1.0)a) Verifies that xgy + ygy = 4g.
(0.5)b)  What can you tell about the equality of the above question?
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