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1. Please answer all questions in exam booklets provided.
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o

. Simple Pocket Calculators that have no scientific functions are permitted only.
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- Regular or Translation dictionarics are not permitted.
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Solve all problems.

|2 2
l‘LetA—[1 3].

{a) Find all eigenvalucs and corresponding eigenvectors.
{b) Find a nonsingular matrix P such that D = P~ AP is diagonal.
(¢) Find a matrix B such that B? = 4.

(d) Find f(A), where f(t) =t — 3t° — 612 + 7t + 3.

2. Lct
1 6 a
A=| -5 —-6a -—-25
a 30 25

Find the rank of A for all different values of «.

3. Find the Fouricr cocflicient ¢ and the projection cw of v = (3 + 44, 2 — 3¢} along
w=(5+4, 2i)in C2

4. Prove that if {u1,...,u,} is an orthogonal set of vectors, then
laa + - well? = Jlua ] 4+ Jfug ]

5. Let V = C[—m,n] be the vector space of continuous functions on the interval [—m, 7] with

inner product defined by < f,g >= ffﬂ f(t)g(t)dt. The following is an orthogonal set in V
{1, sinz, cosz, sin2z, cos2zx,...}.

Find the Fourier coefficients of f(x) = z, namely the numbers ag, by, ¢, (nole that by, and
¢, may depend on k) such that

fx)y=agl + hysinz + ¢y cosz + bysin2x + cacos 2z + .. ..

6. Let F(x,y) = (32 + 4y, 2z — 5y). Find the matrix of F' in the standard basis and also in
the basis 5 = {uy,us}, where uy = (1,2), uz = (2,3).
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7. Determine whether the given set S is a subspace of the vector space RY*4 of 4 x 4
matrices. If S is a subspace of V' compute the dimension of S. Explain vour answer.

(a) S is the set of 4 x 4 matrices whose entries are all integers:
(b) S is the set of 4 x 4 matriccs whose entries are all greater than or equal to 0;
{¢) S is the set of 4 x 4 matrices with trace 0;

(d) S is the set of all upper triangular 4 x 4 matrices;

2
(e) S is the set of 4 x 4 matrices such that the vector | 1 | isin the null space of A;
8

(f) S is the set of 4 x 4 matrices with non-zero determinant.

1 -1 1 0

8. Let 4 = 1 -2 3 _j

Find orthonormal bases of:
(a) the null space of A,

(b) the row space of A4,
(¢} the image of the lincar mapping given by A.



