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7. |F) Consider a convolutional code with the generator matrix

GD)=[1+D* 1+D+D*+D%.

(a) Draw the cirenit for a non-systematic encoder for the code.

(b} Draw the cirewit for a svstematic encoder for the code.
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Figure 1: Encoder for Problem

(¢} Draw one stage of the trellis for the systematic encoder.

®. (F) Consider the convolutional encoder shown in Fig. 1.

(b)
(<)

(a) Draw one stage of the trellis for the encoder.
(b} Write down the transfer function matrix for the convolutional code.

(c) Encode the mfinite message sequence (11111111.......) (all 1s).

& (D) = EH—CDJ LD+ =D\

>

I AR I

/ k,\lf 'f}J_J ./_L
& = [ & = D — D






(Z







3. Consider a code with parity-check matrix

1 00 1 1
H={0 1 0 0 1
00 1 1 0

(a) Design soft ML and bitwise-MAFP decoders over an AWGN channel under BPSK modulation.
(b} Design a hard-decision syndrome decoder after converting the above channel to a BSC.

(¢} Is there a received word for which the above three decoders provide three different outputs?
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RS code (2=, 2702, 2640)
() [ &) (4)
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13. Let C be a t-error-correcting RS code of length n = 2™ — 1 over GF(2™).

(a) Determine the exact burst-error-correcting capability of €' in bits.

(b) Let M codewords of €' be symbol-interleaved by a row-column interleaver. Determine the
burst-error-correcting capability after interleaving,.
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