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Achievable points, 10 (Fig. 0.3), 11 (Fig. 0.5),
120 (Fig. 5.4)
Adder, 184
Admissible test source, 52
Aho, A., 129, 380
Algorithm,
for computing dimension of BCH codes, 282
(Prob. 9.4)
definition of “practical”, 129
See also Encoding algorithms; Decoding
algorithms
Algorithm X, 326 (Prob. 10.17)
Almost everywhere (a.e.), 367
Alphabet,
channel input/output, 50
source/destination, 75
Anderson, J., 365
Arimoto, S., 126, 131
Asymptotic equipartition property, 124

Backward test channel. See Test channel

Bandwidth, 97, 110 (Note 2)

Basis, for convolutional code, 322 (Prob. 10.1)

Baumert, L.D., 162 (Prob. 7.20)

BCH argument, 238

BCH codes. See Code, BCH

Berger, T., 132, 135, 363, 365

Berlekamp, E.R., 234, 347, 354, 365

Binary erasure channel. See Channel

Binary symmetric channel. See Channel

Binary symmetric source. See Source

Binary tree, 314 (Fig. 10.19), 346 (Note 4)

Binomial coefficients, 13 (Note 4)

Bit, definition, 1, 17

Bit error probability, for convolutional code,
estimated, 312

Bit signal-to-noise ratio, 121 (Prob. 5.3), 360

Blahut, R., 126, 134

Bose, R.C., 233, 354

Bounds for codes,

Abramson, 202
Gilbert—Varsharmov, 162 (Prob. 7.21), 350,
351 (Fig. 12.1)
Hamming, 163 (Prob. 7.22), 202
Linear programming, 349—-350
Plotkin, 163 (Probs. 7.24, 7.25), 325 (Prob.
10.16)
Reiger, 203
Broadcast channel. See Channel
de Bruijn graphs, 230 (Fig. 10.5), 306 (Fig.
10.13), 329 (Note 7)
BSC: binary symmetric channel. See Channel
BSS: binary symmetric source. See Source
Buffer overflow problems, in sequential
decoding, 358
Burst-error correction, 199 ff.
Bursts of errors,
behavior of sequential decoding algorithms in
presence of, 328 (Prob. 10.32)
interleaved linear codes for correcting, 164
(Prob. 7.32)
Reed—Solomon codes for correcting,
263-264

Capacity,

computation of, 126

discussion of significance, 58—59

of binary symmetric channel, 11

of discrete memoryless channel, 54, 73

(Note 4)

of symmetric DMC, 57 (Thm 2.3)
Capacity-cost function,

continuity of at 8 = Sin, 69 (Prob. 2.5)

convexity of, 52

for DMC, 51 ff.

for Gaussian channel, 95

general definition, 113

other mathematical properties, 54

significance discussed, 52
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Capacity region for multi-terminal channels,
126-127
Cascade of BSC’s, 30, 46 (Prob. 1.18)
Catastrophic error propagation, 326 (Probs.
10.18-10.19)
Channel,
additive ergodic, 124
binary erasure, 22, 24, 68 (Prob. 2.1), 67
(Prob. 2.20), 73 (Prob. 2.26), 328 (Prob.
10.32)
binary symmetric, 1, 13 (Note 2), 21, 50
broadcast, 126
discrete memoryless, 21, 50
Gaussian,
bandlimited, capacity of, 97
defined, 95
generalized, 125
performance of linear codes on, 162
wideband, 97, 120 (Prob. 5.3), 361-362
inner, in concatenated systems, 265
Markov, 70 (Prob. 2.10), 126
multiaccess, 125
multiterminal, 125-126
outer, in concatenated systems, 129, 265
g-ary erasure, 159 (Prob. 7.11)
g-ary symmetric, 144
r-ary symmetric, 58
strongly symmetric, 68 (Prob. 2.3)
symmetric, 57
weakley symmetric, 68 (Prob. 2.2)
Channel code. See Code, channel
Channel coding theorems. See coding theorems
Characteristic of field, 376
Code,
Abramson, 204
p-admissible, 60
BCH (Chapter 9 is devoted to BCH codes
decoding algorithm for, 237 ff.; history of,
354-355
defined, 232233
generalized, 283 (Prob. 9.11)
generator polynomial for, 235
parity-check matrix for, 232
possible use on Gaussian channel,
361-362
block (all codes in Chapters 7—9 are block
codes), 165 (Note 2)
compared to convolutional codes, 359360
concatenated with convolutional codes, 362
run backwards as source codes, 364—365
channel, general definition for DMC, 60
coin-flipping, 4, 12 (Prob. 0.5)
concatenated, 129, 264—-266, 362
convolutional (Chapter 10 is devoted to
convolutional codes)
advanced algebraic properties of, 322
(Prob. 10.1)

catastrophic error propagation of, 326
(Probs. 10.18, 10.19)
compared to block codes, 359—-362
concatenated with block codes, 362
free distance of, 312
performance analysis of, 307
polynomial matrix approach, 293
scalar matrix approach, 294
sequential decoding of, 313
shift-register approach, 297
special kind of block code, 296
state-diagram approach, 300
time varying, 358
as tree codes, 358
Vitervi decoding of, 309 (Fig. 10.11)
cyclic (Chapter 8 is devoted to cyclic codes)
352-354
basic theorem about, 174 (Thm 8.3)
E-correcting, F-detecting, 151, 161 (Prob.
7.16)
Fire, 209 ff.
Golay,
binary (23, 12), 277-281, 290 (Probs. 9.56,
9.58), 348
ternary (11, 6), 290—291 (Probs. 9.64—
9.67), 348
group, 166 (Note 10)
Hamming:
basic (7, 4), 4-8, 12 (Probs. 0.6, 0.7, 0.8,
0.9), 141, 148, 158, 161 (Prob. 7.17),
364
cyclic, 195 ff.
general definition, 148 ff.
extended, 161 (Prob. 7.17), 164 (Prob.
7.30)
expurgated, 161 (Prob. 7.17)
nonbinary, 161 (Prob. 7.19), 348
weight enumerator of, 163 (Prob. 7.24)
IBM, 213
interleaved, 164 (Prob. 7.32), 207 ff.
Justesen, 286—287 (Probs. 9.34-9.39)
Kerdock, 354
linear (Chapter 7 is devoted to linear codes)
channel coding theorem can be proved
for, 129
convolutional codes as generalization of,
293
defined, 140
generator or parity-check matrix, 143
(Thm 7.1)
source coding theorem can be proved for,
135
Nadler, 350
nearly perfect, 348
nonlinear, 353 ff.
perfect, 93 (Prob. 3.13), 149, 347 ff.
prefix, 332
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preparata, 354
quadratic residue, 353, 362
Reed—Muller, 164 (Prob. 7.30), 353
Reed—Solomon (Chapter 9 is devoted to RS
codes)
repetition, 2, 3, 11, 12 (Prob. 0.2), 161 (Prob.
7.18)
single-error correcting, 148
single-error correcting, double-error
correcting, 152 (Ex. 7.4)
source, general definition of, 84
source, noiseless, 132, 330 ff.
systematic, 142
tree, 135, 358
See also Codes, convolutional
uniformly packed, 348
variable length (Chapter 11 is devoted to
variable-length codes)
average length of, 334
defined, 331
Huffman algorithm for constructing, 336 ff.
matched to a DMS, 334
optimality defined, 337
Coding theorems,
channel,
for BSC, 8—11
converses to, 115, 130
for general DMC, 62 (Thm 2.4), 74
(Note 10)
Ry, for DMC, 72—73 (Probs. 2.21-2.26)
general, 113, 123
for Gaussian channel, 99 (Thm 4.2)
Ry, for Gaussian channel, 106—107 (Probs.
4.3-4.9)
practical, 129
source,
converse to, 135-136
for DMS, 86 (Thm 3.4)
for Gaussian source, 104 (Thm 4.5)
general statement, 114
for multiple users, 132—136
source—channel, 115 (Thm 5.1)
Coin-flipping code. See Code, coin-flipping
Complete path enumerator, 309
Compression ratio, 85
Computational cutoff rate, 358
Concatenation of strings, 331
See also Code, concatenated
Concave function, 371 n.
Conjugation in a finite field, 376
Constraint length, of a convolutional code, 294,
299, 329 (Note 4)
Converses to coding theorems. See Coding
theorems
Convex function, 371
Convex set, 370
Convolutional code. See Code, convolutional

Convolution of two sequences , 329 (Note 1)

Coset leader, 145

Coset of a linear code, 144

Cost, average, of a general communication
system, 115

Cost function, for DMC, 50

Covariance, not a good measure of
independence, 28, 45 (Prob. 1.10)

Critical rate (Rcrit), 127

Crossover probability, 13 (Note 3)

Cyclic code. See Code, cyclic

Data compression theory, 84
Data processing theorem, 34
Davisson, L., 365
DB, definition of, 107 (Prob. 4.15)
Decoder. See Decoding algorithms
Decoding algorithms,
Ad hoc, used for proving channel coding
theorem, 63
for binary BCH codes, 251 (Fig. 9.1), 252
(Fig. 9.2), 274 (Fig. 9.9)
burst-trapping, 215 ff.
error-trapping, 160 (Prob. 7.14), 215
fast Fourier transform decoding of first-order
Reed—Muller code, 356
general definition, for DMC, 60
generalized, for proving source—channel
coding theorem, 118 (Fig. 5.3)
geometric, 146
for Hamming codes, 7, 149 (Fig. 7.4)
incomplete, 365
majority-vote, 2, 355
maximum likelihood, 70 (Prob. 2.13), 153,
306
minimum error probability, 70 (Prob. 2.13)
using multipliers, 160 (Prob. 7.14), 166 (Note
12)
for Reed—Solomon codes, 261 (Fig. 9.4), 262
(Fig. 9.5), 274 (Fig. 9.9)
repetition, 4
sequential decoding, 313 ff., 358-359
Fano, 319-320, 328 (Probs. 10.25-10.32)
Stack, 317-318, 327 (Prob. 10.23)
syndrome, 145 (Fig. 7.1), 149 (Fig. 7.4), 150
(Fig. 7.5)
threshold decoding, 355
Viterbi,
for BSC, 304 (Fig. 10.11)
on Gaussian channel, 324 (Prob. 10.7)
on general DMC, 305-307
Delay element, 184
Delsarte, P., 349, 353, 355
Delsarte—MacWilliams inequalities, 349
Omax, for DMS, 74
Omin, for DMS, 77
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Dependence between random variables
measured by mutual information, 28
Density of random variable, 368
Derivatives, formal, 240, 284 (Prob. 9.18)
Deus ex machina, 90
Dimension of BCH code, algorithm for
computing, 282 (Prob. 9.4)
Dimension of linear code, 140
Discrete memoryless channel. See Channel
Distance distribution of code, 349
Distortion, average, of a general communication
system, 115
Distortion measure (for distortion function)
for DMS, 75
generalized, 115
Hamming, 82, 345 (Note 2)
squared-error, for Gaussian source, 99
Distribution function, 367
Division circuit, shift register, 187 (Fig. 8.3)
DMC. See Channel, discrete memoryless dmin,
147
DMS. See Source, discrete memoryless
Dual basis, for convolutional code, 322 (Prob.
10.1)
Dual code,
of convolutional code, 322 (Prob. 10.1)
of linear code, 142

Ey/No. See Bit signal-to-noise ratio
Empty string, 331
Encoding algorithms,
Ad hoc, proving source-channel coding
theorem, 117 (Fig. 5.2)
for convolutional codes, 299 (Figs. 10.3,
10.4)
for Golay code, 281
for Hamming (7, 4) code, 4—5
for linear codes, 141
majority-vote, 4
for Reed—Solomon codes, 258
repetition, 2
shift-register, for cyclic codes, 181 ff.
systematic, for cyclic codes, 186 ff.
Entropy,
absolute, 41
conditional, 20
convexity of, 32
differential, 39 ff., 374
of discrete random variables, 17, 374
of discrete random vectors, 33
of ergodic process, 124
f-entropy, 45 (Prob. 1.7)
of Gaussian random variables, 41-42
(Ex. 1.13)
joint, 28
of Markov chain, 46—47 (Prob. 1.20)
of probability vector, 18

393

Entropy function,
binary, 10, 12 (Prob. 0.10)
general, 17-18 (Ex. 1.12)
Erasure channel. See Channel
Erasure probability in sequential coding, 359
Erasure symbol, 22, 60, 125, 151
Ergodic noise, 124
Error, in decoding convolutional codes, 310—
312
Error burst, 164 (Prob. 7.32), 199
Error evaluator polynomial, 243
Error event, 310
Error locations, 250
Error locator polynomial, 243
Error pattern, 5, 143, 151
Error probability,
bit, for (7, 4) Hamming code, 8
block, for Hamming code, 7
for coin-flipping codes, 4, 12 (Prob. 0.5)
for repetition codes, 3, 12 (Prob. 0.7)
Error trapping, 160 (Prob. 7.14), 215
Error, values, 260
Euclid’s algorithm for polynomials, 244 ff., 355
Euler’s ¢-function, 376
Expectation of random variable, 367
Expurgation, 161 (Prob. 7.17), 166 (Note 13)
Extended source, 336

Factored coders and decoders, comment on, 122
(Note 4)

Factoring x" — 1 over Fy, 182 (Table 8.1), 378

Fano algorithm, 320 (Fig. 10.22)

Fano metric, 317, 327 (Prob. 10.21)

Fano’s inequality, 26, 45—46 (Probs. 1.11, 1.12)

Fast Fourier transform, 356

Feedback
binary erasure channel equipped with, 71

(Prob. 2.20)
Shannon’s theorem about, 74 (Note 15), 125

Finite fields, 375 ff.

First error probability, 311

Flip-flop, 184

Forney, G.D., 129, 329 (Note 4), 357

Forwad test channels,
for computing R(d) for Gaussian source, 108

(Prob. 4.18)

Free distance of convolutional codes,
algorithm for determining, 325 (Prob. 10.17)
defined, 312
papers listing codes with large, 357
Plotkin bound for, 325 (Prob. 10.16)

Full UD code, 342 (Prob. 11.2)

Gallagher, R.G., 125, 126, 129, 135
Galois field, 231, 375 ff.

Gaussian channel. See Channel
Gaussian process, 125
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Gaussian random variables,
entropy of, 41 (Ex. 1.13)
maximal entropy property, 42 (Thm 1.11), 48
(Prob. 1.34)
minimal entropy property, 47 (Prob. 1.30)
Gaussian source. See Source
Generating function for codeword components,
170
Generator matrix,
for convolutional code, 293
for linear code, 140
Generator polynomial,
for BCH codes, 235
computation of, 282 (Prob. 9.4)
for general cyclic code, 173
for Reed—Solomon code, 254
Gilbert—Varsharmov bound, 162 (Prob. 7.21),
350
Golay codes, See Code, Golay
Goppa codes, 355
Gorenstein, D.C., 354
Graph, definition of, 380

Hadamard matrix, 353

Hagelbarger, D.W., 13 (Note 5)

Hamming bound, 163 (Prob. 7.22), 202
(Thm 8.9)

Hamming code, See Code, Hamming

Hamming distance, 70 (Prob. 2.13), 71 (Prob.
2.17), 106 (Prob. 4.6), 146, 159 (Prob. 7.4)

Hamming weight, 145

Hard decisions, 22, 107 (Prob. 4.15)

See also Quantization

Heller, J., 362

Helios spacecraft, 362

Hirasawa, S., 362

Hocquenghem, A., 233, 354

Hopcroft, J., 129

Huffman’s algorithm, for constructing optimal
UD codes, 336 ff.

Indecipherable string, 342 (Prob. 11.2)
Independence of random variables, definition,
368
Information, mathematical definition, 18
Information, mutual. See Mutual information
Information set, 160 (Prob. 7.13)
Information source. See Source
Input alphabet. See Alphabet
Interleaving of codes,
for burst-error protection, 164 (Prob. 7.32),
207 (Ex. 8.18), 207
of polynomials’ coefficients in convolutional
codes, 294
Invariant factors of convolutional code, 323
(Prob. 10.1)

Inverse of generator matrix for convolutional
codes, 323 (Prob. 10.1)

Irreducible polynomial, 182 (Table 8.1), 353,
375

Jacobs, 1., 362

Jensen’s inequality, 372—-374
Johannesson, R., 357

Johnson noise, 96

Justesen codes. See Code, Justesen

Kasahara, M., 355

KBSC, 13 (Note 2)

Key equation, for decoding BCH/RS codes, 239
(Thm 9.4)

Kraft—McMillan inequality, 332

Kraft’s theorem, on constructing prefix codes,
333 (Thm 11.2)

Larsen, K., 357

Law of large numbers, 3, 66, 90, 369

Lee metric, 93 (Prob. 3.13)

Length of linear code, 140

Lexicographic ordering, 343 (Probs. 11.6, 11.7)
Linear code. See Code, linear

Linear programming bound, 349-350

van Lint, J.H., 353

McEliece, R.J., 128, 350, 353
McMillan, B., 124, 332
McMillan’s theorem on UD codes, 332
MacWilliams identities, 155 (Thm 7.6)
nonbinary, 163 (Prob. 7.27)
nonlinear, 163 (Prob. 7.28), 349
Mariner spacecraft, 357, 362
Markov chain,
defined, 29
entropy of discrete, 46 (Prob. 1.20)
as noise in discrete channel, 70 (Note 2.10)
proof of Theorem 1.4 in special cases, 48
(Probs. 1.37-1.39)
variable-length codes for, 344 (Prob. 11.11)
Massey, J., 129, 287 (Prob. 9.37), 329 (Note
4.10), 356, 358
Max, J., 363
Maximum likelihood decoding, 70 (Prob. 2.13)
Meggitt’s lemma, 217 (Thm 8.15)
Memory of convolutional codes, 293, 299
Memoryless assumption
for DMC, 36
for generalized channel, 43—44
Meretricious example, 330
Metric,
in Fano’s algorithm, 317
in Viterbi’s algorithm, 304, 306
Minimal polynomials, 235, 377
Minimum distance of code, 147
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Minimum error probability decoding, 70 (Probs.
2.13,2.14)
Minimum weight of linear code, 147
Mbobius function, 375
mod g(x) circuit, 187 (Fig. 8.3)
Muller, D.E., 164 (Prob. 7.30), 353, 355
Multiaccess channel. See Channel
Multiplier (in digital circuitry), 184
Multipliers, decoding with, 160 (Prob. 7.14),
166 (Note 18)
Multiterminal channels, 125-126
Mutual information,
conditional, 46 (Prob. 1.19), 49 (Note 9)
convexity of, 31-32
definition,
for discrete random variables, 27
for discrete random vectors, 33
for nondiscrete random variables and
vectors, 37 ff.
integral formulas, 39, 49 (Note 1)

Nadler, M., 350

Namekawa, T., 355

NASA (National Aeronautics and Space
Administration, 110 (Note 1), 357, 362

Nat, defined, 17

(n, k) code. See Code

Noiseless coding, 132

See also Chapter 11

Odenwalder, J., 362

Omura, J., 128, 130, 134, 135, 329 (Note 4), 358
Outer channel, 129-130

Output alphabet. See Alphabet

Padé approximants, 284 (Prob. 9.21)
Paradigm for source—channel coding theorem,
112 (Fig. 5.11)

Parallel Gaussian channels, 108 (Prob. 4.17)
Parallel Gaussian sources, 110 (Prob. 4.26)
Parity-checks,

defined, 142

for basic Hamming (7, 4) code, 45

name explained, 165 (Note 6)
Parity-check matrix,

for BCH code, 232 (Thm 9.1)

for linear code, 142
Parity-check polynomial for cyclic codes, 175
Path enumeration, 307 ff., 380 ff.
Path weight enumerator, 308
Perfect codes. See Code, perfect
Peterson, W.W,, 354
Pilc,R. I, 135
Pinkser, M.W.,, 44, 49 (Notes 7, 9)
Pinkston, J., 92 (Probs. 3.8, 3.9), 94 (Note 6)
Pioneer spacecraft, 362

395

Plotkin bound, 163 (Prob. 7.24), 325 (Prob.
10.16)

Posner, E.C., 121 (Prob. 5.7)

Prefix, 331

See also Code, prefix

Primitive polynomial, 197—198, 377

Primitive root, 376

Probability space, 366

Probability vector, 17—18

Product of DMC’s, 69 (Prob. 2.9)

Quantization,
effects on capacity of Gaussian channel,
107—-108 (Prob. 4.10)
of a random variable, 37-38
as technique for source coding, 363—-364

Ry coding theorem,
for DMC'’s, 72—73 (Probs. 2.21-2.26), 128
(Fig. 6.4)
for Gaussian channel, 106—107 (Probs. 4.3—
4.9)
Ry = Rcompy 358
Reomp, 358
Rerie, 127
Random coding,
used in channel coding theorem, 64
used in source coding theorem, 87
Random variable, defined, 366
Random vector, defined, 366
Rate,
of convolutional code, 294, 297, 299
of general channel code, 59
of general communication systems, 115
of linear code, 140
of source code, 84
Rate-distortion function
of arbitrary DMS relative to Hamming
distortion, 94 (Note 6)
continuity of at & = Opin, 91 (Prob. 3.4)
definition, for DMS, 7677
definition, general, 114
efficient computation of, 134
of Gaussian sources, 100, 134
general description, 79—-80
minimum value, 80, 92 (Prob. 3.7)
Shannon lower bound on, 92 (Probs.
3.10-3.11), 109 (Probs. 4.23—4.24)
of symmetric DMS, 83 (Thm 3.3)
Raw bit error probability, 2
Ray-Chaudhuri, D.K., 233, n., 354
Reduced channel for computing Cpiy, 55
Reduction of source, 340
Redundant bits. See Parity-checks
Reed, I.S., 354-356
Reed—Muller code. See Code, Reed—Muller
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Reed—Solomon code. See Code,
Reed—Solomon

Reliability exponent, 127

Repetition code. See Code, repetition

Rodemich, E.R., 350

RRE (Row Reduced Echelon) matrix, 141, 165
(Note 5)

Rumsey, H.C., Jr., 107 (Prob. 4.13), 350

Sample space, 366
Schalkwijk, J.PM., 359
Schwartz’s inequality, 105, 111 (Note 3)
Sequential decoding. See Decoding algorithms
Shannon, Claude Elwood, 1, 13 (Note 1), 60, 74
(Notes 14, 15), 77, 86, 92—93 (Probs.
3.10-3.12), 93 (Note 2), 97, 109 (Probs.
4.23-4.24), 123, 125, 165 (Note 1)
Shannon lower bound on R(d)), 92 (Probs.
3.10-3.11), 109 (Probs. 4.23-4.24)
Shannon’s theorems. See Coding theorems
Shift register circuits, 181 ff.
for polynomial multiplication, 184 (Fig. 8.1)
for linear recursion, 193 (Fig. 8.6)
mod g(x), 187 (Fig. 8.3)
Shortening a linear code, 164 (Prob. 7.31)
Shortest path problem, relevance to decoding
convolutional codes, 303
Signal-to-noise ratio, bit, 120 (Prob. 5.3), 361
Slepian—Wolf theorem, 132—133
Sloane, N.J.A., 349, 353, 356
Source,
binary symmetric, 1
discrete memoryless, 75
extended, 356
Gaussian, 99 ff., 134, 363364
General stationary, 114
symmetric, 82—83
See also Rate-distortion function
Solmon, G., 166 (Note 12), 354
Source code. See Code
Source-channel coding theorem,
discussion of, 119-120
statement of, 115 (Thm 5.1)
Source coding theorems. See Coding Theorems
Speech compression, 365
Squared-error distortion criterion. See
Distortion measure
Squarewave, 22
Stack algorithm, 317-318
Standard array for linear codes, 145
Stochastic matrix, 46 (Prob. 1.20), 47, 73 (Note
)
String, 331
Strong converse to coding theorem for DMC'’s,
130
Substring, 331
Suffix, 331

Index

Sugiyama, Y., 355

Sun of DMC’s, 69 (Prob. 2.8)

Superchannel, 129

Survivors, in Viterbi’s algorithm, 304
Syndrome, 5, 13 (Note 5), 144

Syndrome decoding. See Decoding algorithms
Systematic property of linear codes, 142

Test channel,
backwards,
for computing R(d) for a Gaussian source,
103 (Fig. 4.3)
for discrete memoryless source, 76—77
forward,
for computing R(d) for a Gaussian source,
108 (Prob. 4.18)
general definition, 114
Test source, for DMC, 52
general definition, 113
Thermal noise. See Johnson noise
Thought experiment, motivating channel coding
theorem, 59
Threshold decoding. See Decoding algorithms
Thresholds for quantization, 363
Tick, 184
van Tilborg, H.C.A., 348
Transfer function, 329 (Note 8)
Transition probability, 13 (Note 3), 21
Transmission between vertices in graph, 381
Transmission gain, 329 (Note 8)
Transpose operator, 165 (Note 7)
Tree codes. See Code, tree
Tree diagram for convolutional codes, 313 ff.
Trees, s-ary, 346 (Note 4)
Trellis diagram for convolutional codes, 301 ff.
Truncation of convolutional codes, 296 ff.
Twenty questions, 345 (Prob. 11.22)
Two dB loss to due to binary output quantization
on Gaussian channel, 107 (Prob. 4.18)

Ullman, J., 129
Uncertainty. See Entropy
Unique decodability, 330, 342 (Prob. 11.1)

Van de Meeberg, 163 (Prob. 7.26)
Vanderhorst, J., 365
Vandermonde determinant, 233, 282 (Prob. 9.3)
Variable length code, 315 ff.
See also Chapter 11
Varsharmov. See Gilbert—Varsharmov bound
Venn diagram, for remembering basic facts
about entropy and mutual information, 28
(Fig. 1.5)
Vinck, A.J., 359
Viterbi, A., 128, 134, 135, 329 (Note 4), 358
Viterbi decoding. See Decoding algorithms
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Weak converse to coding theorem for DMC’s, Worst-case distortion, 117
130 Wu, W, 359
Weight enumerator, 153 ff. Wyner, A., 126
Weight of error pattern, 6 Wyner—Ziv, theorem of, 133—-134

See also Hamming weight; minimum weight
of linear code

Welch, L.R., 350 Zero error capacity, 71 (Prob. 2.19), 74 (Note
Wideband Gaussian channel. See Channel 14)
Wolfowitz, J., 125 Zierler, N.J., 354
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