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Symbols
An lattice, 6, 22
Dn lattice, 7, 22
E6, E7 E8 lattices, 23
Z

n. lattice, 22
Zn lattice, 6
q-ary lattice, 37, 40

A
AWGN channel, 26, 101

B
Barnes-Wall lattice, 24
BCC lattice, 7
biorthogonal codes, 74

C
checkerboard lattice, see Dn lattice
Chinese remainder theorem, 101

lattice index codes based on, 109
closest vector problem, 31, 53
coarse lattice, see shaping lattice
codes on graphs, 84
codeword, 38
coding lattice, 98
commutative group code, 78
computational problems in cryptography, 30
congruent lattices, 16
Construction A, 37, 40
coset coding, 53
covering radius, 15
cryptography, 1, 30

lattice-based, 31

cubic lattice, see Zn lattice
cyclotomic polynomial, 70

D
density

center density, 14
covering density, 15
packing density, 13

determinant of a lattice, 9
distance, 46

`1 distance, 49
`p distance, 46, 49
Euclidean distance, 46
Hamming distance, 46

minimum Hamming distance, 47
Lee distance, 46, 49
Manhattan distance, 49

dual lattice, 20

E
equivalent lattices, 16
error probability, 28

of an index code, 100
error-correcting codes, 37

F
FCC Lattice, 7
fine and coarse lattices, 17
fine lattice, see coding lattice
flat torus, 75
foliation, 75
fundamental parallelotope, 9
fundamental region, 11
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G
Gaussian channel coding, see AWGN channel
gcd, 102
generator matrix of a lattice, 5
generator matrix of a linear code, 41
geometrically uniform codes, 74
Golomb-Welch conjecture, 51
Gram matrix, 9
greatest common divisor, see gcd

H
Hermite normal form, 43
Hermite parameter, 34
hexagonal lattice, 6

I
ideal, 59
ideal lattices for cryptography, 69
important lattices, 21
index coding, 93
integers modulo q, Zq, 37
integral lattice, 21

K
kissing number, 14

L
lattice, 5
lattice code, see Voronoi constellation
lattice index code, 104

construction of, 109
linear code over Zm, 38
LLL basis, 33

M
maximum distance, 46
metric, 46
minimum norm, 13
Minkowski reduced basis, 32, 45
Minkowski Theorem, 33
modulo lattice operation, 29

N
nested lattice code, see Voronoi constellation
nested lattice pair, 17
nested lattices, 96

O
optimum spherical code, 80, 83
orthogonal matrix, 16, 78

P
packing radius, 13

in the `p metric, 50
parameters for a lattice, 22
perfect code, 47
primitive points, 32
product distance, 67
projection, 89
pulse amplitude modulation, 97

Q
quadratic number field, 59
quantization, 24, 29
quotient of lattices, 18, 49, 77, 79–83, 96
quotient of polynomial rings, 69

R
rank of lattice, 5
reduced echelon form, 42
root lattices, 25

S
secrecy gain, 57
shaping lattice, 98
shortest vector problem, 31, 53
side information, 93
side information gain, 101

upper bound on, 107
side information rate, 100
simplex code, 74
Smith normal form, 19
spherical code, 73
spherical codes, 85

in layers of flat tori, 85
sublattice, 17, 96

T
The Leech lattice �24, 24
theta series, 53, 56
tiling, 10, 11

U
unimodular lattice, 21
unimodular matrix, 8
union bound, 28

V
volume of a lattice, 9
Voronoi constellation, 97
Voronoi region, 11

W
wiretap coding, 53
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