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Problem 1 (15 Points)
How many symmetric matrices A which can be constructed? If their eigenvectors and

eigenvalues are respectively:

1
V=0
1

O — O
SO -

and 4 =2while 4, and 4 €{1,2,3,4}

Problem 2 (20 Points)

For the system of ordinary differential equations :
dx _
v Ax

One may obtain the solution in the form of x(f) = eA’x(0)
Find x(2) for t =5, given x(0) =[O 10 O]T by using the following Taylor’s series:

2A2 3A3
A _T4iA+ AT FA

o 37 +...

Given the system matrix :

2.9839 0.0000 0.6083 0.3573
A | 0-0000 1.0000 0.0000 0.0000
0.6083 0.0000 2.3852 0.3380
0.3573 0.0000 0.3380 3.6309

Eigenvalues of matrix A are given as :

4.0000 O 0 0
p=| 0 20000 0 0
0 0 3.0000 O

0 0 0  1.0000

Eigenvectors of matrix A are given as :

0.4908 -0.5070 0.7085 0.0000
V= 0.0000 0.0000 0.0000 1.0000
0.3517 0.8593 0.3712 0.0000
0.7971 -0.0670 —0.6001 0.0000



Problem 3 (15 Points)
For linear system of first order differential equation, it is possible to obtain the

solutions using the discrete system:

x(r+1)=A-x(r)

Find x(20), if matrix A is the same as in Problem 2 and x(0) =[l 00 O}T .

Problem 4 (35 Points)

Find the solutions of the following linear differential equations:
a) V' =xy? +[—8x2 +%Jy+16x3;y(2) =6

by x2y"—3xy'+4y=0
o Y'=3y'+2y=e*+1

4 4 . _ .2
Problem 5 (20 Points)

Determine the Fourier series of the function

f(x)= 4sin(3x)cos(3x)[cos2(x) - sinz(x)] +5



