Computer Structure - Spring 2008

Assignment No. 3

Deadline: 10.6 — 10 AM before the beginning of thiecture

1.

Question 4.2 Prove that DECODER(n) is asymptotically optimal with respect to cost and
delay. Namely, prove that, for every decoder G of input length n, the following hold:

c(G) = Q(2")
d(G) = Qlogn).

2.
Question 4.3 This question deals with the cost and delay of ENCODER'(n).

1. Prove that ¢(ENCODER'(n)) = ©(n - 2").
2. Prove that d(ENCODER'(n)) = 6(n).

3. Can you suggest a separate circuit for every output bit x[i] with cost O(2") and
delay O(n)? If so then what advantage does the ENCODER'(n) design have over the
trivial design in which every output bit is computed by a separate circuit?

3.

Question 4.5 Provide a direct correctness proof for the ENCODER"(n) design (i.e., do
not rely on the correctness of ENCODER'(n)). Does the correctness of ENCODER*(n) re-
quire that ENCODER"(n — 1) output an all-zeros string when the input is an all-zeros
string?

4.

Question 4.7 The designs ENCODER'(n) and ENCODER*(n) lack inverters, and hence
are monotone circuits. Is the Boolean function ENCODER,, a monotone Boolean function?
Suppose that G is an encoder and is a monotone combinational circuit. Suppose that the
input y of G has two ones (namely, wt(y) = 2). Can you immediately deduce which
outputs of G must equal one?
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