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• Skriv namn och årskurs överst på varje papper.

• Varje lösning skall skrivas på separat papper.

• Lösningarna måste tydligt visa tillvägagångssättet.

• Vi kommer att anslå tentamensresultatet på vår www-sida. Endast namn och
betyg på de godkända anges. Markera på tentamensomslaget huruvida du
accepterar att ditt namn publiceras på detta sätt.

Lycka till!

Observera att uppgifterna ej är sorterade efter svårighetsgrad utan i kapitelordning.

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

b) Let x(t) = 1
2
sin ω0t, where ω0 = 1 radian per second.

Find y(t).

c) Let x(t) =

{
1, 0 ≤ t ≤ 1
0, otherwise

Find y(t).

(10 points)



Problem 2: A radio station wishes to set up a digital communications link suitable for
remote broadcasts with a reasonable quality level. Compact disk quality is not required. The
specifications are: Stereo sound, audio bandwidth 0–7 kHz, signal to noise ratio 50 dB.

a) What is a reasonable sampling rate for this system. (3 points)

b) Using the “6 dB Rule”, estimate how many bits per sample are required. (3 points)

c) Estimate the total bit rate for the system in bits per second. (3 points)

d) In class we gave simple, rough estimates of the radio bandwidth that is consumed by
binary digital modulation. Use these to estimate an approximate radio bandwidth for the
transmission. (1 point)

Problem 3: Sinc pulses are to be used to transmit a binary sequence of ±1s at a rate of 1000
pulses per second by means of standard linear modulation.

a) Sketch as accurately as possible the signal produced by +1, +1,−1,−1. Do not worry
about the vertical scaling factor, but show time-axis behavior as accurately as you can.

(3 points)

b) We stated in the course that the magnitude spectrum of a signal made from a long sequence
of ±1s is about the same as the spectrum of a single pulse. Sketch this spectrum as
accurately as you can. Once again, the horizontal frequency axis behavior is more important
to show than the vertical scaling. (3 points)

c) The signal in (a)–(b) is centered at zero Hz. It is now to be shifted by means of radio
modulation to a 1 MHz center. Show how to do this by means of a formula or a simple
circuit.
Sketch the new spectrum.
What does a signal versus time sketch look like? (4 points)



Problem 4: Consider the following binary sequence

11000010100000100011100100011111
01000100110100001111001000010101
01010000100100011010000101000101
01100000011001010011000111000011
00011000001010001000000010010101
00111001110010010010001100000111
11100

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: Find a scheme for a situation with two plaintexts, Buy IBM and Sell IBM, such
that it provides perfect secrecy and the probability for a successful impersonation attack is
Pr(I) = 1/4. There is no requirement that your scheme should provide any protection against
substitution. However, for your scheme you must find the probability Pr(S) for a successful
substitution attack.

(10 points)


