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On the k-Error Linear Complexity of p™-Periodic Binary
Sequences and Its Applications to Binary Cyclic Codes
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ABSTRACT

The k-error linear complexity is a key measure of the stability of the sequences used in the areas of communication
systems, stream ciphers in cryptology and so on. This paper introduces an efficient algorithm to determine the k-error
linear complexity and the corresponding error vectors of p™-periodic binary sequences, where p is a prime and 2
is a primitive root modulo p’. We also give a new sense about the k-error linear complexity in viewpoint of coding
theory instead of cryptographic results. We present an efficient algorithm for decoding binary cyclic codes of length

p™ and derive key properties of the minimum distance of these codes.
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if {#1 then [=1/p;
for 0<j<i~-1,

p—1
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p—1
T, = Y oosti+5]— 1,
i=0
T =min{T;, 7;} 3
end_for
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if T< K then \\Update Rule A
K=K-T
for 0=j5<1-1,
if 7.=1,, then A(s)jl=0;
else A(s)ij] =1;
Alewst)j| = max {73, T, ) T
end_for
3= A(s); cost= A(cost);

else \\7> K Update Rule B
c=c+(p—-1) ;
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B(s)lj] = I)Ebl 54455 WEP : modulo 2 sum
=0

Blaost)[j] = min{eostli+511 0 < 5 = p—1);
end_for
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else \\ (=1
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INPUT: K, s=(50,5,..50_,) EFY

cost = (cost [0],cost[1],...,cost[p" —1]) ERP"
OUTPUT: e= (eo,el,,,,,epm_l) er”

k=0, ¢c=0;
for 0=n<m—1,
l_pm n— 1’
compute T" ;
if K< c+(p 1)l or7=0 then
update[n]—l k=k+ T,
for 0 < ] <il-1
=T, then Wu=0or 1
f]or Oizsp 1,
if 5;,,=u then
pullup [nlid+j1=1;
else pullup[n]i -+ 5=
end_for
s; =u®l; \\@: modulo 2 sum
oostLJ max{T(’)],YiJ} T

end_for

else
update[n] =0; c=ct+p—1)
for 0<5=1-1

h= mln[a.rgmmoslgp Hoostlil+35]}];
for 0<i<p—1,
if i=h then ullup [} [zH-]]—l
else pullup(n]li+ ]F
end_for

= @) s
7 =0 K

cost [j] = cost [Rl+5);

end_for
end_for
e=0;
if s, =1 then

if K<e+1 or cost(0]=0 then
k=k+ost[0]; e=1;
else c=c+1;
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for 0=n=m-—1,
e=repeatp-times (e)
if update[m—n—1]=1 then
e=e @pullupn]; //D:pairwise bit XOR
else
e=e Opullup([n]; //©:pairwise bit AND
end_for
end
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n=0: update[0]=1, ¢=0
s= 1,0,0,0,0,0,0,0,0, pullup= 000000000

0,05050:050504040, 100000000
030,0,0,90,0,0,0,9, 100000000
1,0,0,0,0,0,0,0,0,
n=1: update[l] =0, c=6
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Iy
111 001001001
(001 (110000001
e=1— —
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8=0,0,0, pullup= 111
0,0,0, 000
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€5000000000000000000100000000
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