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Abstract—We define and study burst-covering codes. We pro-
vide some general bounds connecting the code parameters with
its burst-covering radius. We then provide stronger bounds on
the burst-covering radius of cyclic codes, by employing linear
feedback shift register (LFSR) sequences. We prove a new
bound on pattern frequencies in LFSR sequences, which is of
independent interest. Using this tool, we can bound the burst-
covering radius of binary primitive BCH codes and Melas codes.

I. INTRODUCTION

Error-correcting codes and their geometric counterparts, cov-
ering codes, have a long and rich history of research (e.g., [7],
[13]). From a geometric perspective, while the former pack the
space with error balls, the latter cover it. In their intersection
lie perfect codes, that manage to tile the space with error balls.

Many families of codes have been studied both for the their
error-correction capabilities, as well as their covering parame-
ters. A partial list of those contains MDS codes, cyclic codes
(including BCH, dual BCH, Melas and Zetterberg codes),
Reed-Muller codes, and of course, perfect codes (for details,
see for example [7], [13]).

However, one family of codes is conspicuously missing
from this list – codes for burst errors. A b-burst error is an
error pattern all of whose erroneous symbols are confined to
a contiguous block of b positions. Burst-correcting codes have
been studied in [1]–[3], [8], [9]. In this work, we introduce
and study burst-covering codes for the first time, the natural
geometric counterpart to burst-error-correcting codes in the
context of covering problems. We are not aware of any previous
works in the literature addressing this gap.

Burst-covering codes do not only fill a void in the theory of
binary codes, but may also find use in data storage scenarios.
Many applications require the implementation of database
queries whose return value is a linear combination of database
items with coefficients supplied by the user. Private information
retrieval (PIR) protocols [6], partial-sum queries [5] and more
recently, certain machine learning inference implementations
[15], among others, all employ such queries.

Traditionally, the answer of queries requiring linear combi-
nations of items are implemented with linear covering codes.
So far, these implementations have not considered spatial
locality constraints: many storage devices perform best when
accessing contiguous blocks of data, as opposed to a scattered
random access pattern. As we will see, the parity-check matrix

H of a linear b-burst covering code satisfies the property that
any column vector can be obtained as a linear combination
of a window of at most b consecutive columns of H . Thus,
employing a burst-covering code can address locality issues.

Our main contributions are as follows: We first define burst-
covering codes and derive basic bounds on their parameters.
We then focus on the study of the burst-covering radius of
binary cyclic codes. As we later show, the study of cyclic
burst-covering codes is closely related to the analysis of
pattern frequencies in linear feedback shift-register (LFSR)
sequences. We employ classic known bounds for the number
of occurrences of subwords in these sequences, but for the
relevant case of BCH codes we show that these fail to provide
significant results. We thus prove a new result on pattern
frequencies which is meaningful for BCH codes, and is of
independent interest for the study of LFSR sequences. We use
this to bound the burst-covering radius of binary BCH codes,
and the closely related Melas codes. It is also possible to show
that our analysis gives rise to efficient covering algorithms for
binary cyclic codes. However, due to space limitations, this
and other results, as well as many proofs, are omitted and are
available in the full version of this paper [16].

This work is organized as follows. Section II gives the
necessary notation and known results to be used later. In
Section III we define general linear burst-covering codes, and
provide some bounds on their parameters. We then study cyclic
burst-covering codes in Section IV, and further focus on the
burst-covering radius of BCH codes in Section V. We conclude
in Section VI with a summary of the results and some open
questions.

II. PRELIMINARIES

Let Fq denote the finite field of size q, and F∗
q ≜ Fq \ {0}.

The support of a vector v ∈ Fn
q is defined as supp(v) ≜

{0 ⩽ i ⩽ n− 1 : vi ̸= 0}.
An [n, n − r]q linear code, C, is an (n − r)-dimensional

space, C ⊆ Fn
q . We say r is the redundancy of the code.

Denote Fq[X] the set of polynomials in the unknown X ,
with coefficients from Fq . With any vector v ∈ Fn

q we associate
the polynomial v(X) =

∑n−1
i=0 viX

i. Using this identifica-
tion, a cyclic code C is an ideal in the ring of polynomials
Fq[X]/(Xn − 1). There exists a unique generator polynomial,
g(X) ∈ Fq[X], deg(g(X)) = r, such that c(X) ∈ C if
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and only if c(X) = u(X)g(X), for some u(X) ∈ Fq[X],
deg(u(X)) ⩽ n − r − 1. The roots of g(X) (in its splitting
field) are called the roots of the code C. The commonly studied
case is that of g(x) having only simple roots (i.e., no repeated
root). This is guaranteed, for example, when gcd(n, q) = 1.

A. Linear feedback shift registers (LFSRs)

Definition 1. Given a polynomial f ∈ Fq[X], its order (also
known as exponent) is the least positive integer n such that
f |Xn − 1.

Definition 2. Given a field extension Fqt of Fq , the trace map,
TrFqt/Fq

: Fqt → Fq , is defined as TrFqt/Fq
(α) = α + αq +

· · ·+αqt−1

. If the field extension is clear from the context, we
will drop the subscript Fqt/Fq .

For simplicity of presentation, we will limit our treatment
of LFSRs to binary sequences:

Definition 3. Given a polynomial of degree r, g(X) =∑r−1
i=0 miX

i +Xr ∈ F2[X], we define an LFSR sequence of
order r and connection polynomial g (sometimes called char-
acteristic polynomial) as a sequence (ak)k⩾0 which satisfies
the linear recurrence ak =

∑r−1
i=0 miak−r+i for all k ⩾ r. The

elements a0, . . . , ar−1 are called the initial conditions of the
sequence. We say g is the minimal connection polynomial in
case (ak)k⩾0 does not satisfy any linear recursion of smaller
order.

The following theorem summarizes results from [11] and
[10]:

Theorem 4. 1) If g ∈ F2[X] is irreducible over F2, and α ∈
F2r is a root of g, there exists some β ∈ F2r , determined
by the initial conditions a0, . . . , ar−1, such that for all
k ⩾ 0, ak = Tr(βαk), where Tr : F2r → F2 is the trace
map from F2r to F2. The minimal period of the sequence
is ord(g).

2) If g factors into distinct irreducible polynomials, g =∏e
i=1 gi, of degrees d1, . . . , de respectively, then for all

k ⩾ 0,

ak = Tr

(
e∑

i=1

γiα
k
i

)
,

where αi ∈ F2di is a root of gi and γi ∈ F2di 1 ⩽ i ⩽ e,
and Tr is the trace function from the splitting field of g to
F2. If g is the minimal polynomial of the sequence, then
the minimal period is equal to lcm{ord(gi) : 1 ⩽ i ⩽ e}.

B. Galois-mode LFSRs

We now introduce Galois-mode linear feedback shift regis-
ters. We refer the reader to [11], although our treatment differs
slightly.

Given a polynomial of degree r, g(X) =∑r−1
i=0 miX

i + Xr ∈ F2[X], we define the Galois-
mode LFSR of length r and connection polynomial
g as a sequence generator with states of the form
(f0, f1, . . . , fr−1) ∈ Fr

2, and whose state transition is given by:

(f0, f1, . . . , fr−1) −→ (m0fr−1, f0 +m1fr−1, . . . , fr−2 +mr−1fr−1).

The output of the LFSR is the sequence of elements fr−1

from each state.

Theorem 5. Given a Galois-mode LFSR of length r and
connection polynomial g as above,

1) If we identify a state (f0, . . . , fr−1) with the poly-
nomial f(X) =

∑r−1
i=0 fiX

i, then the sequence of
states corresponds to the sequence of polynomials (Xkf
(mod g))k⩾0, where f is the initial state.

2) The output (ak)k⩾0 satisfies the linear recurrence ak =
mr−1ak−1+mr−2ak−2+ · · ·+m0ak−r for every k ⩾ r,
which means that it can also be obtained as the output of
an LFSR with connection polynomial g.

Theorem 6. Given g ∈ F2[X] of degree r, consider
the Galois-mode LFSR with connection polynomial g as
above and initial load f . Denote by (ak)k⩾0 the out-
put sequence. Then deg(Xkf (mod g)) = r − 1 −
max{j : ak = 0, . . . , ak+j−1 = 0}, where the maximum is
taken to be 0 if ak = 1.

C. Character sums

Definition 7 ([12, Chapter 5]). An additive character over a
finite field Fq is a function χ : Fq → C that satisfies χ(x +
y) = χ(x) ·χ(y). In other words, it is an homomorphism from
the additive group of the field to the multiplicative group of
modulus-1 complex numbers.

Most of the results in the following sections are for binary
codes. In this case, we shall use the canonical additive character
χ(x) = (−1)Tr(x).

Theorem 8 (Weil-Carlitz-Uchiyama bound, [4]). Let f ∈
Fq[X] be of degree n ⩾ 1 with gcd(n, q) = 1, and let χ
be a non-trivial additive character of Fq . Then∣∣∣∣∣∣

∑
x∈Fq

χ(f(x))

∣∣∣∣∣∣ ⩽ (n− 1)q1/2.

III. BURST-COVERING CODES

Linear covering codes have several equivalent definitions.
In particular, a geometric definition shows how the space is
covered by error balls, and an algebraic definition shows how
syndromes are covered by linear combinations of columns
from a parity-check matrix for the code. We use these two
approaches to define burst-covering codes. We begin with a
geometric definition:

Definition 9. Given x ∈ Fn
q , b > 0 an integer, and an index

0 ⩽ i < n, define:

Bb(x, i) ≜
{
y ∈ Fn

q : supp(y − x) ⊆ {i, . . . , i+ b− 1}
}
,

where indices are considered modulo n. In other words,
Bb(x, i) is the set of vectors that differ from x inside a window
of b consecutive positions starting at i, where indices are
viewed cyclically.
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We define the b-burst ball of radius b, centered at x ∈ Fn
q ,

as:

Bb(x) ≜
n−1⋃
i=0

Bb(x, i)

We note that d(x, y) = min{b : y ∈ Bb(x)} is not a metric,
as it does not satisfy the triangle inequality. For example, 3 =
d(10100, 00000) > d(10100, 10000)+d(10000, 00000) = 1+
1 = 2. Even so, we use the burst balls to provide a geometric
definition of burst-covering codes:

Definition 10. We say C ⊆ Fn
q is a b-burst covering code if⋃

c∈C
Bb(x) = Fn

q .

Similarly to what occurs in the case of regular covering
codes, we can give an equivalent definition for linear codes
based on their parity-check matrix:

Theorem 11. Let C be a linear [n, n− r]q code, and let H ∈
Fr×n
q be a parity-check matrix for the code. Then C is a b-burst

covering code if and only if every column vector z ∈ Fr
q can be

obtained as a linear combination of b (cyclically) consecutive
columns of H . Additionally, b does not depend on the choice
of H .

Definition 12. The burst-covering radius of a code C is the
least integer b such that C is a b-burst covering code. The
burst-covering radius of a full-rank matrix H ∈ Fr×n

q , r ⩽ n,
is the least integer b such that any column vector z ∈ Fr

q can
be obtained as a linear combination of b consecutive columns
of H .

Remark 13. Unlike other code parameters, the burst-covering
radius is not necessarily invariant under permutations of the
bit positions.

Using a usual counting argument, we can give the following
bound on the code parameters:

Theorem 14. Let C be an [n, n − r]q b-burst-covering code
with b ⩾ 2. Then,

n ⩾
qr−b+1 − 1

q − 1
+ 1 (1)

For binary codes and burst sizes greater than 2, we can
improve bound (1):

Theorem 15. If C is an [n, n− r]2 b-burst-covering code with
b ⩾ 3 and r ⩾ 2, then in the cyclical-burst case we have

n ⩾ 2r−b+1 + 1. (2)

IV. BURST-COVERING RADIUS OF BINARY CYCLIC CODES

We will restrict our study to binary cyclic codes with no
repeated roots. Consider a cyclic code with generator polyno-
mial g(X) =

∏e
i=1 gi(X), where gi ∈ F2[X], 1 ⩽ i ⩽ e,

are distinct irreducible polynomials of degrees d1, d2, . . . , de
respectively, and r = deg(g) =

∑e
i=1 di is the redundancy of

the code. Let αi ∈ F2di be a root of gi for each i. Then, a
possible parity-check matrix for the code is

H =

1 α1 α2
1 . . . αn−1

1
...

...
...

. . .
...

1 αe α2
e . . . αn−1

e

 , (3)

where the i-th row should be interpreted as di rows, after
replacing each αj

i by its binary vector representation over Fdi
2

(after a choice of some basis).
We begin by giving crude upper and lower bounds:

Theorem 16. The burst-covering radius b of a cyclic [n, n−r]q
code with generator polynomial g as defined above, satisfies:

r − min
1⩽i⩽e

di + 1 ⩽ b ⩽ r.

Given a window of t consecutive columns
hi, hi+1, . . . , hi+t−1 in H and a polynomial
f(X) =

∑t−1
j=0 cjX

j ∈ F2[X], we define the linear
combination LC(i, f) ≜

∑t−1
j=0 cjhi+j . Given a

polynomial f ∈ F2[X], we denote by LC(f) the set
LC(f) ≜ {LC(i, f) : 0 ⩽ i ⩽ n− 1}.

Lemma 17. For f1, f2 ∈ F2[X], LC(f1) = LC(f2) if and
only if f1(X) ≡ Xkf2(X) (mod g(X)) for some k ⩾ 0.

From Theorem 16 and Lemma 17 we arrive at the following
characterization of the burst-covering radius of cyclic codes:

Corollary 18. The burst covering radius b of a binary cyclic
code with no repeated roots satisfies

b = max
f∈Fr

min
k⩾0

deg(Xkf (mod g)) + 1, (4)

where Fr ≜ {f ∈ F2[X] : deg(f) < r}.

In the Preliminaries section we recalled the connection
between the computation of Xkf (mod g) and a Galois-mode
LFSR with connection polynomial g. By Theorem 6 and (4)
we deduce that:

Corollary 19. The burst covering radius of a binary cyclic
code C with no repeated roots, as in (3), is given by:

b = r − min
a0,...,ar−1

Z(g, (a0, . . . , ar−1)), (5)

where Z(g, (a0, . . . , ar−1)) denotes the maximum length of a
run of zeros in the LFSR sequence with connection polynomial
g and initial conditions a0, . . . , ar−1. Alternatively,

b = r − min
c∈C⊥

Z(c),

where Z(c) is the maximum length of a run of zeros in c.

A. Pattern frequencies in LFSR sequences

We begin this section by recalling a previous result on the
number of occurrences of patterns in LFSR sequences:

Theorem 20 ([14]). Consider a binary LFSR sequence with
minimal period π. Let g ∈ F2[X] be the minimal polynomial
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of the sequence, and r = deg(g). Suppose that s is a positive
integer less than or equal to the degree of any irreducible factor
of g in F2[X]. Then for any pattern y ∈ Fs

2, its number of
occurrences N in one minimal period of the sequence satisfies∣∣∣N − π

2s

∣∣∣ ⩽ (1− 1

2s

)
2r/2. (6)

Theorem 20 will allow us to study the burst-covering radius
of general cyclic codes. However, there is a notable case for
which this result is not useful: if g factors into irreducible
polynomials of equal degrees, then the lower bound on N that
can be derived from (6) can be negative. This problem arises
in the study of relevant codes such as long BCH codes. Thus,
we introduce the following new result:

Theorem 21. Consider a connection polynomial g(X) =∏e
i=1 gi(X), where gi ∈ F2[X], 1 ⩽ i ⩽ e, are distinct

irreducible polynomials of the same degree m. Let α be a
primitive element in the splitting field F2m of g, and let ti ⩾ 1
be such that αti is a root of gi for each 1 ⩽ i ⩽ e.
Further assume that all ti are odd. Under these conditions,
the following holds:

Consider any pattern y ∈ Fs
2 of length s ⩽ m. If

maxi=1,...,e ti ⩾ 3, then the number of occurrences N of y
in a window of length 2m − 1 of any non-zero LFSR sequence
with connection polynomial g as above1, satisfies∣∣∣∣N − 2m − 1

2s

∣∣∣∣ ⩽ (1− 1

2s

)(
(max

i
ti − 1)2m/2 + 1

)
. (7)

Proof: From Theorem 4 we know that the sequence is
(ak = Tr(

∑e
i=1 γiα

tik))k⩾0, where γi ∈ F2m , 1 ⩽ i ⩽ e,
determine the initial conditions, and Tr : F2m → F2 is the
trace map. We observe that, over the reals, (1+(−1)a+ak)/2 is
1 if ak = a and 0 otherwise. Recalling that χ(x) = (−1)Tr(x)

is the canonical additive character of the field F2m , we deduce
that 1+(−1)aχ(

∑e
i=1 γiα

tik)

2 is an indicator function of the k-th
element of the sequence being equal to a.

Thus, the following sum counts the number of occurrences
of the pattern y in the first 2m − 1 bits of the sequence:

N =

2m−2∑
k=0

s−1∏
j=0

1 + (−1)yjχ(
∑e

i=1 γiα
ti(k+j))

2

Making the substitution x = αk, and letting [s − 1] =
{0, 1, . . . , s− 1} we get

N =
1

2s

∑
x∈F∗

2m

s−1∏
j=0

(
1 + (−1)yjχ

(
e∑

i=1

γiα
tijxti

))

=
1

2s

∑
x∈F∗

2m

1 +
∑

J⊆[s−1]
J ̸=∅

(−1)
∑

j∈J yjχ

∑
j∈J

e∑
i=1

γiα
tijxti




=
1

2s

2m − 1 +
∑

J⊆[s−1]
J ̸=∅

(−1)
∑

j∈J yj
∑

x∈F∗
2m

χ

 e∑
i=1

γi
∑
j∈J

αtijxti




1Note that g need not be the minimal polynomial of the sequence.

Thus, we have∣∣∣∣N − 2m − 1

2s

∣∣∣∣ ⩽ 1

2s

∑
J⊆[s−1]

J ̸=∅

∣∣∣∣∣∣
∑

x∈F∗
2m

χ

 e∑
i=1

γi
∑
j∈J

αtijxti

∣∣∣∣∣∣
By considering the polynomial

∑e
i=1 γi

∑
j∈J αtijxti , we

obtain from the Weil-Carlitz-Uchiyama bound∣∣∣∣∣∣
∑

x∈F∗
2m

χ

 e∑
i=1

γi
∑
j∈J

αtijxti

∣∣∣∣∣∣ ⩽ (max
i

ti − 1)2m/2 + 1,

and the desired bound follows.

Corollary 22. Consider the setting of Theorem 21, and any
pattern y ∈ Fs

2 of length s. If maxi=1,...,e ti > 1 and

s ⩽
m

2
− log2

(
max

i=1,...,e
ti − 1

)
,

then any non-zero LFSR sequence with connecting polynomial
g as in Theorem 21 contains the pattern y.

By employing a generalized version of the Weil-Carlitz-
Uchiyama bound for rational functions, we can extend The-
orem 21 as follows:

Theorem 23. Consider a connection polynomial g(X) =∏e
i=1 gi(X) ·

∏d
i=1 hi(X), where gi ∈ F2[X], 1 ⩽ i ⩽ e, and

hj ∈ F2[X], 1 ⩽ j ⩽ d, are distinct irreducible polynomials
of the same degree m. Let α ∈ F2m be a primitive element,
and let ti, ui ⩾ 1 be odd positive integers such that αti is a
root of gi for every 1 ⩽ i ⩽ e, and α−ui is a root of hi for
every 1 ⩽ i ⩽ d. Under these conditions, the following holds:

Consider any pattern y ∈ Fs
2 of length s ⩽ m. Then, the

number of occurrences N of y in a window of length 2m − 1
of any non-zero LFSR sequence with connection polynomial g
as above, satisfies∣∣∣∣N − 2m − 1

2s

∣∣∣∣ ⩽ (1− 1

2s

)
(max ti +maxui)2

m/2.

Corollary 24. Consider the setting of Theorem 23, and any
pattern y ∈ Fs

2 of length s. If

s ⩽
m

2
− log2(max ti +maxui),

then any non-zero LFSR sequence with connecting polynomial
g as in Theorem 23 contains the pattern y.

B. Improved bounds on the burst-covering radius

We are now able to tighten the bounds in Theorem 16, and
under certain conditions we can give the exact value of the
burst-covering radius of cyclic codes:

Theorem 25. Consider an [n, n − r]2 binary cyclic code, C,
with generator polynomial g =

∏e
i=1 gi, where gi ∈ F2[X],

for 1 ⩽ i ⩽ e, are distinct irreducible factors of degrees d1 ⩽
d2 ⩽ . . . ⩽ de, respectively, and r =

∑e
i=1 di. Then, the burst-

covering radius b of C satisfies:
1) If g1 is non-primitive, b ⩾ r − d1 + 2.
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2) In the case e = 2, suppose both g1 and g2 are primitive,
d1 < d2, and that either gcd(d1, d2) < d2 − d1, or d2 −
d1 ⩽ 2. Then b = d− d1 + 1 = d2 + 1.

Proof: 1) Consider all possible LFSR sequences with con-
nection polynomial g1 (in particular, they also have connection
polynomial g). If g1 is not primitive, then there are at least two
distinct non-zero such sequences. The pattern 0 . . . 01 (with
d1 − 1 zeros) can only appear in one of them (since the order
of the LFSR is d1), which means there exists a sequence with
connection polynomial g containing no runs of zeros of length
d1 − 1. By equation (5), b > r − d1 + 1.

2) Thanks to Equation (5), it suffices to show that any LFSR
sequence with connection polynomial g contains a run of at
least d1−1 zeros. Due to the primitivity assumption, an LFSR
sequence with minimal connection polynomial gi, for i = 1 or
i = 2, is a PN sequence. Thus, it contains a run of di − 1 ⩾
d1 − 1 zeros.

If the minimal connection polynomial is g, then by Theorem
20 it suffices to check

d1 − 1 < log2

(
1 +

lcm(ord(g1), ord(g2))

2(d1+d2)/2

)
.

Careful manipulation shows that it suffices to ask d1 − 1 ⩽
(d1+d2)/2−gcd(d1, d2), which is true if gcd(d1, d2) < d2−d1
or if d2 − d1 ⩽ 2.

Theorem 25 1) shows that the lower bound from Theorem 16
cannot be attained unless the lowest-degree irreducible factor
in the generator polynomial for the code is primitive, and 2)
shows that there are codes which attain this lower bound.

V. BURST-COVERING RADIUS OF LONG BCH CODES AND
MELAS CODES

Recall the definition of the binary primitive BCH code of
length n = 2m−1 and designed distance 2e+1: given α ∈ F2m

primitive, the parity-check matrix is defined as

H =


1 α α2 . . . αn−1

1 α3 α6 . . . α3(n−1)

...
...

...
. . .

...
1 α2e−1 α2(2e−1) . . . α(2e−1)(n−1)

 .

The parity-check matrix of a binary primitive Melas codes is
given by

H =

(
1 α α2 . . . αn−1

1 α−1 α−2 . . . α−(n−1)

)
.

We denote the two codes as BCH(e,m) and Melas(m). In
what follows, we will consider BCH codes such that

2⌈m/2⌉ > 2e− 1, (8)

which guarantees that the generator polynomial of BCH(e,m)
is M(X) ≜

∏e
i=1 M2e−1, where M1,M3, . . . ,M2e−1 are the

minimal polynomials of α, α3, . . . , α2e−1 respectively, and all
have degree m.

Theorem 26. If e > 1, the burst-covering radius b of
BCH(e,m) which satisfies (8), is bounded by

b ⩽ m

(
e− 1

2

)
+ log2(e− 1) + 1.

Proof: Instantiating Corollary 22 with the generator poly-
nomial of BCH(e,m), M(X) =

∏e
i=1 M2i−1, we can take

ti = 2i− 1 for 1 ⩽ i ⩽ e. We deduce that for any initial con-
dition, an LFSR sequence with connection polynomial M will
contain a run of zeros of any length up to m/2− log2(2e−2).
The bound now follows from (5).

We can obtain a similar result for Melas codes:

Theorem 27. The burst-covering radius b of Melas(m) satis-
fies b ⩽ 3

2m+ 1.

We conjecture that the bound in Theorem 26 is essentially
tight. Proving a lower bound requires a result like the follow-
ing:

Conjecture 28. Consider any pattern y ∈ Fs
2 of length s. If

s ⩾ m
2 (1 + o(1)) then there exists a non-zero LFSR sequence

with connecting polynomial g as in Theorem 21 that does not
contain the pattern y.

We are not aware of any result of this type in the literature,
and the techniques we have used so far do not seem to be
effective for approaching this problem. However, by employing
inequality (1), we can give a slight improvement over the lower
bound b ⩾ (e− 1)m+ 1 from Theorem 16:

Theorem 29. The burst-covering radius b of BCH(e,m)
satisfies b ⩾ (e−1)m+2. Similarly, b ⩾ m+2 for Melas(m).

VI. CONCLUSION

In this paper we initiated the study over burst covering codes.
We focused in particular on the rich family of cyclic codes. We
showed how the burst-covering radius of cyclic codes depends
on the length of runs of zeros in related LFSR sequences. In
some cases we can give the exact burst-covering radius. In the
specific case of BCH codes, we developed a new bound on
the existence of patterns in LFSR sequences, complementing
those already found in the literature.

Many open question remain. The immediate problem arising
from the case BCH and Melas codes is the gap between the
lower bound (Theorem 29) and the upper bound (Theorem 26
and Theorem 27) on the burst-covering radius. Improving the
lower bound requires results on the nonexistence of patterns in
LFSR sequences. To the best of our knowledge, these results
are not known yet.

More generally, an important open question is to derive the
burst-covering radius of other known families of codes, as
well as developing efficient burst-covering algorithms for them.
Finally, it is of interest to determine if bounds (1) and (2) can
be improved or attained. We leave these questions for future
work.
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