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1. (15 points) Solve the following system by Gauss elimination:

L+ Tot+z3=4
2$1+23§2+52€3 =11
Az, 4 629 + 8x3 = 24

2. (15 points) Let

1 1 1
v = (2] ,v9= |0] ,v3= |1
1 2 0

Whether vectors vy, ve, and v3 span the vector space R3?

3. Let A be a 3 x 3 real matrix given by

-2 0 6
-1 1 2
-2 05

(a) (10 points) Find all eigenvalues and their corresponding eigenvactors of A.

(b) (10 points) Is A diagonalizable? If yes, find an invertible matrix P and a diagonal
matrix D such that D = P~1AP.

(c) (5 points) Find the general form of A" for n € N,
4. (15 points) Show that all eigenvalues of a symmetric matrix are real numbers.

5. (15 points) Let A be a symmetric matrix and A; # Ay be two distinct eigenvalues with
- corresponding eigenvectors z; and xo. Show that x; and x5 are orthogonal.

6. (15 points) Let C]0, 1] be the space of continuous functions on the interval [0,1] with the

usual function addition and scalar multiplication, and (standard) inner product given
by

</fg >=/O f(z)g(z)dz.

Let V = P, = span{l,z,z*} and apply the Gram-Schmidt algorithm to the basis 1, z,
z? to obtain an orthogonal basis for the space of quadratic polynomials.




