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INFORMATIONSÖVERFÖRING

May 28, 2007, 8.00 – 13.00.

• 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.

• We will publish the results of this exam on our www-page. Only the names and
grades of those who passed will be published. MARK ON THE COVER OF
YOUR SOLUTIONS WHETHER YOU ACCEPT OR NOT ACCEPT THAT
YOUR NAME WILL BE PUBLISHED.

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) = cos ω0t + cos 2ω0t, where ω0 = 1.

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

(10 points)



Problem 2
Modern Third Generation mobile telephones can send color photos. What is a reasonable
charge for this? In class we discussed a way to estimate this that started from the cost
per bit for an ordinary telephone call.

(a) First, estimate the cost per bit for the voice call. Assume 6 bit PCM, 8000 samples/s,
and signal-to-noise ratio of 30 dB. Let one minute of voice cost 2 kr. How much per
bit does voice cost?

(b) Now estimate the bits in a color picture. Let the screen be 4× 4 cm, with pixel size
0.2× 0.2 mm. Make other reasonable assumptions as necessary. How many bits are
in the picture?

(c) If the cost per bit is the same as for voice, how much should it cost to send the
picture?

(10 points)

Problem 3

(a) We wish to send a signal s(t) by ordinary AM transmission, as in “medium wave”
broadcasting. The carrier frequency is 1 MHz and the modulation constant is set
to give 100 % modulation. If s(t) = cos 2π1000t, give a trigonometric expression for
the modulated signal.

(b) Sketch the spectrum (amplitude only, positive and negative frequencies).

(c) Now transmit s(t) by double sideband modulation. Give a trigonometric expression.

(d) Sketch the spectrum (rules as before).

(10 points)



Problem 4
Consider the following binary sequence

11101010100100100011100100001110
01010100000111000100000000010001
00000110010101000000010100010000
01000001000000100101001000101011
10000000110100010000000000110010
00000111100100101010000010000100
1100110110001101011100111100110

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 �log n� 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
Consider an RSA two-key cryptosystem with the public parameters n = 6847 and e =
2887. Factor n and find the plaintext P corresponding to the ciphertext C = 17.

Hint: In order to factor n you only have to check the primes less than
√

n.

(10 points)


