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• Write your name and starting year on each page.

• Each solution must be written on separate sheets.

• Your solutions must clearly reveal your method of solution.

GOOD LUCK!
Note that the problems are not sorted according to their difficulties, but according to the
ordering of the chapters in the textbook.

Problem 1
Consider the following circuit:
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(a) Find the frequency function H(f).

(b) Find the impulse response h(t).

(c) Find the output y(t) for the input x(t) = 3 cosω0t+ sin 5ω0t, where ω0 = 1.

(d) Find the output y(t) for the input x(t) = u(t).

(10 points)



Problem 2
A digital music transmission system is to have bandwidth 5 kHz and signal-to-noise ratio
60 dB. Use the sampling theorem and the Six-dB Rule of PCM to estimate how many
bits/second are required in the system.

(10 points)

Problem 3
In digital transmission we are interested in pulses whose energy outside the main spectral
lobe is as small as possible. Consider the pulse x(t) whose Fourier transform X(f) is a
raised-cosine, that is,

X(f) =

{
1 + cos 2πfT, |f | < 1
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0, otherwise

where T = 1.
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Determine the pulse x(t) and give a sketch of it.

Hints : Write X(f) as a combination of functions in such a way that you can use the
tables of Properties of the Fourier transform and Fourier transform pairs. Among the
Properties you need Property 9 (Duality) and Property 11 (Convolution in time).

(10 points)



Problem 4
Consider the following binary sequence

1001001001100010011111010001001101000111100100001010101001
1000111010100010000110010100000000100100011000000101010101
1000010100010011110010101101100011101000001101000001100001
0100100100010001011110101000011000010011100101000000111001
0000000111001000011010100000010100100100011010101000110011
00101000011000100000101000110100100100110000101101111

generated by the LZW algorithm using the ASCII code described in the “Formelsamling”.
The addresses to the entries in the constructed table are represented as

0 ↔ 0i0
1 ↔ 0i1
2 ↔ 0i10
3 ↔ 0i11
4 ↔ 0i100
5 ↔ 0i101
6 ↔ 0i110
7 ↔ 0i111
8 ↔ 0i1000
9 ↔ 0i1001
10 ↔ 0i1010
11 ↔ 0i1011
12 ↔ 0i1100
13 ↔ 0i1101
14 ↔ 0i1110
15 ↔ 0i1111
16 ↔ 0i10000
17 ↔ 0i10001
18 ↔ 0i10010

etcetera

0i denotes a string of zeros
required to obtain an ad-
dress of dlog ne bits.

Find the text that was compressed.
What is the compression ratio, that is, the ratio between the lengths of the compressed
and uncompressed binary strings?

(10 points)



Problem 5
In an RSA-system the public encryption function is C ≡ P e (modn) and the secret
decryption function is P ≡ Cd (modn), where P is the plaintext and C is the ciphertext.
Let the public parameters of the RSA-system be n = 24820049 and e = 5.

(a) Find the secret decryption exponent d using the knowledge that one of the prime
factors is p = 4507.

(b) Decrypt the ciphertext C = 100000.

(10 points)


