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List of Symbols

absolute value, or cardinality of a set

Euclidean norm, or £2 norm

Frobenius norm of a matrix, i.e., #>-norm of all its entries
the set {1,2,...,n} given n € N

Iverson bracket, i.e., 1 if its content is true, and 0 otherwise
rounding to nearest integer, R — 7Z, such that x — [z] €
(—1/2,1/2] holds for all x € R

indicator function on a set

Fourier transform of a function, or the dual of a group
(Definition 2.70)

dual of a lattice (Definition 2.71), or dual of a basis
reversed dual basis related to some primal basis
transpose of a matrix

complex conjugation in K, or Hermitian adjoint of a
matrix

Gram—Schmidt orthogonalisation of a basis
concatenation of two strings

dot product of two vectors

Greek

r gamma function, I'(z) = [5° t*~ ! exp(—t)dt

n.(A) smoothing parameter

E(asx) Scaled multiple of Bessel function , see .J,

o canonical embeddings of K into C, or parameter of (dis-
crete) Gaussian distribution

Wi Gram-Schmidt coefficient , see ()"

UK roots of unity of a number field K ; see K
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LIST OF SYMBOLS

Ps Gaussian mass with parameter o

PQ,o Gaussian mass with respect to quadratic form Q , see p,

Alphabetic

C,N,Q,R,Z sets of complex, natural, rational and real numbers, and
integers, respectively. Natural numbers start from 0

lg, In, log logarithm base 2, e and 10, respectively

arg max f(z)
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argument x € S maximising f, i.e., f(x) = max f(95)

n-dimensional ball
discrete Fourier transform using group G , see DF'T

dq
diagonal matrix given by

dn,
discrete Gaussian on A 4 ¢ with parameter o
discrete Gaussian with respect to a quadratic form Q ,
see Dpic o
discrete Gaussian on the coset R? + h with respect to a
quadratic form Q , see Dq
error function
complementary error function, i.e., erfc(z) = 1 — erf(x)
evaluation at x, i.e., ev,(f) = f(z)
expectation value
finite field of ¢ elements
Gaussian heuristic, i.e., r € Ry satisfying Vol (rB") =1
general linear group, {M € R"*" :detM € R*}
Group of trivial automorphisms of Io(R)
Group of trivial automorphisms of Q
identity matrix of order n
Bessel function (of the first kind) of order «
nth root of the Bessel function of order o , see .J,
algebraic number field, but in this thesis mostly the cy-
clotomic field K = Q((ap,)
lattice generated by a basis B
g-ary lattice generated by matrix A
g-ary lattice generated by all vectors orthogonal to A
algebraic (absolute) field norm



LIST OF SYMBOLS

Gaussian with centre ¢ and standard deviation o
n-dimensional normal distribution with centre ¢ and stan-
dard deviation o

orthogonal group, {M € R™*": M™M = 1}
automorphism group of a lattice

automorphism group of a quadratic form Q

order of a group element

ring of integers of K | see K

fundamental domain generated by basis B

lattice potential of a basis, see | , Eq. (1.25)]
probability of a certain event happening

ring of integers of K ;| see O & K

rank of lattice

Rényi divergence at order a of distribution D; from Dy
coefficient embedding of all rotations, R — Z"™*" | see
VEC(x)

special linear group, {M € R™*" :detM = 1}

slope of a lattice basis

R-linear span

unit circle (subset of C)

sphere of dimension n — 1, which is a subset of R™
support (of a distribution)

algebraic (absolute) field trace

uniform distribution on a given set

variance, i.e., V[X] = E[X?] — (E[X])?

coefficient embedding R — Z™

volume of k-dimensional object

Voronoi cell of lattice A
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