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Question 1

Find the eigenvalues and corresponding eigenvectors for the following matrix:

A =

1 1 1
0 2 1
0 0 1

 ,

and determine whether the matrix is diagonalizable or not.
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Question 2

Given the following function:

f(t) =

{
0, 0 < t < π

2

2, π
2
< t < π

(a) Extend f(t) as an even function.

(b) Find the Fourier cosine series of f(t).
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Question 3

Given that the Fourier series for the odd function:

f(t) =

{
2t+ t2, −2 ≤ t ≤ 0,

2t− t2, 0 ≤ t ≤ 2,

is

f(t) =
32

π3

∞∑
n=1

1

(2n− 1)3
sin

(
(2n− 1)πt

2

)
,

find the sum of the series
∞∑
n=1

1

(2n− 1)6
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Question 4

Find the eigenvalues and eigenfunctions for the following regular Sturm-Liouville problem:

y′′ + λy = 0, y′(0) = 0, y′(π) = 0

Show that there are only trivial solutions when λ < 0.
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Question 5

Find the first three nonvanishing (nonzero) coefficients in the Legendre polynomial expansion for the
function:

f(x) =

{
0, −1 < x < 0,

x, 0 < x < 1.
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