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1. a) What is an heuristic algorithm? (2)

b) What is the difference between multiprocessor and multicomputer
systems? Describe the principal architectures. (2)

c) Name two different redundant number systems. (2)

d) Describe four approaches to partitioning of a system into a set of
subsystems. (4)

2. The filter below is to be implemented with a sample period of 5
time units. The multiplication a requires 6 time units,
multiplication b requires 4 time units, and each addition requires
1 time unit.

a) Draw the precedence graph of the algorithm. (6)

b) Schedule the operations in order to reach the required sample
period. (10)
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3. The filter below is to be implemented using homogenous, non-
preemptive processing elements. Operation a requires 4 time
units, b requires 5 time units, c requires 3 time units, d requires 7
time units, and each addition requires 1 time unit.

a) Determine the minimal sample period. (4)

b) Determine a lower limit on the number of required processing
elements if the sample period is 6 time units. (4)
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4. The equations below describes an algorithm that is to be
implemented using distributed arithmetic.

y(n) = 0.1012x(n) - 0.112v2(n)
v1(n+1) = v2(n)
v2(n+1) = 0.11012x(n) + 0.1112v1(n)

a) Draw the structure of the complete filter using distributed
arithmetic units, shift registers etc. as building blocks. (2)

b) Determine the contents of the ROM(s). (6)

c) The size of the ROM(s) are reduced by utilizing the subtract/add
signal in the shift accumulator. Determine the new contents of the
ROM(s). (4)

3. The variables in the lifetime diagram below is to be stored using a
RAM. Assign memory cells using

a) Clique partitioning (6)

b) Left edge algorithm (6)
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5. A multiplication by the constant factor 4510 is to be implemented
using bitserial arithmetic. The input is a bit-serial bitstream with
least significant bit first. Only two adders are allowed. (Hint:
45=5*9). (6)

6. Introduce shimming delays in the structure below which is to be
implemented using bit-serial arithmetic. The multiplication has a
latency of 3 clock cycles, and the additions one clock cycle. (6)
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