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1. PCM [1 point]
Given the quantization levels in the following figure, write down the PCM output levels (for t=0-
4 [sec]) of the presented signal. Sign bits: + is 0, - is 1. Sampling times Ts = 1 [sec].

Amplitude

(Level)
A

-1.+2.+1.-3.-1 = 101 010 001 111 101

2. Improving channel capacity [2 points]
We need to upgrade a channel to a higher bandwidth. Answer the following questions:
(a) How is the rate improved if we double the bandwidth?
C=Blog2 (1 + SNR)
Clearly, by doubling the bandwidth (2B), the capacity (i.e. data rate) is doubled.
(b) How is the rate improved if we double the SNR?
C’ =B log2(1 + 2*SNR) =
~ B logz2 (2*SNR+) =
~Blog2(2) + B logz2 (SNR) =
~B+C
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