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Abstract. Non-Linear Feedback Shift Registers (NLFSRs) are a generalization
of Linear Feedback Shift Registers (LFSRs) in which a current state is a non-
linear function of the previous state. While the theory behind LFSRs is well-
understood, many fundamental problems related to NLFSRs remain open. Prob-
ably the most important one is finding a systematic procedure for constructing
NLFSRs with a guaranteed long period. Available algorithms either consider
some special cases, or are applicable to small NLFSRs only. In this paper, we
present a complete list of n-bit NLFSRs with the period 2" — 1, n < 25, for
three different types of feedback functions with algebraic degree two. We hope
that the presented experimental data might help analysing feedback functions of
maximum-period NLFSRs and finding a supporting theory characterizing them.

1 Introduction

Linear Feedback Shift Registers (LFSRs) are one of the most popular devices for gener-
ating pseudo-random sequences. They have numerous applications, including error de-
tection and correction [29], data compression [30], testing [28], and cryptography [34].
The research on LFSRs started in the early 60s [18] and continued actively for many
years. Today LFSRs are a mature and well-understood subject. Most fundamental prob-
lems related to LFSRs are solved. It is known how to synthesise an LFSR with a max-
imum period - one has to use a primitive generator polynomial!. A minimal LFSR
generating a given binary sequence can be constructed using Berlekamp-Massey algo-
rithm [27]. Statistical properties of sequences generated by LFSRs have been charac-
terized by Golomb’s postulates [18].

Non-Linear Feedback Shift Registers (NLFSR) are a generalization of LFSRs in
which a current state is a non-linear function of the previous state [21]. While the the-
ory behind LFSRs is well-understood, many fundamental problems related to NLFSRs
remain open. Probably the most important one is finding a systematic procedure for
constructing NLFSRs with a guaranteed long period. Available algorithms either con-
sider some special cases [10], or are applicable to small NLFSRs only [1, 3,4, 11-13,
15-17,19-21,23,31-33] (see [14] for an excellent overview). The general problem is
hard because there seems to be no simple algebraic theory supporting it.

In this paper, we present a complete list of n-bit NLFSRs with the period 2" — 1,
n < 25, for the following types of feedback functions with algebraic degree?® two:

I An irreducible polynomial of degree n is called primitive if the smallest m for which it divides
X"+ 1is equal to 2" — 1 [24].

2 The algebraic degree of a Boolean function is the number of variables in the largest product-
term of its algebraic normal form [5].
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Fig. 1. The general structure of an n-bit Fibonacci FSR.

L. f(x()axla"'vxnfl) =X0DBXg Dxp DX - Xy
2. f(x0,X1,- -, Xn1) = X0 DXy DXp - Xe DXy Xe
3. f(X0,X15- .0, Xn—1) = X0 D Xq BXp D Xe B Xg DX, - X,

where a,b,c,d,e,h € {1,2,...,n—1}, "®” is the XOR (addition modulo 2) and ”-” is
the AND (multiplication modulo 2).

The maximum possible period for an n-bit NLFSR is 2". The NLFSRs presented
in Section 4 do not include all-0 state in their longest cycle of states. They can be
extended to have the period 2" by adding to their feedback functions a product-term
X1X3...X,, where X denotes the complement of x defined by X = x & 1. One can see that
this increases the circuit complexity of feedback functions, which is undesirable for
many applications. For this reason, we focus on NLFSRs with the period 2" — 1.

We hope that the presented experimental data might help analysing feedback func-
tions of maximum-period NLFSRs and finding a supporting theory characterizing them.

The paper is organized as follows. Section 2 gives a background on feedback shift
registers. Section 3 describes important properties of NLFSRs which help reducing
the search space for maximum-period NLFSRs. Section 4 presents a list of feedback
functions of NLFSRs with the period 2" — 1. Section 5 concludes the paper.

2 Background

A Feedback Shift Register (FSR) consists of n binary storage elements, called stages or
bits. Each stage i € {0, 1,...,n— 1} has an associated state variable x; which represents
the current value of the stage i and a feedback function f;: {0,1}" — {0,1} which
determines how the value of i is updated.

A state of an FSR is a vector of values of its state variables (xox; ...x,—1). At every
clock cycle, the next state of an FSR is determined from its current state by simultane-
ously updating the value of each stage i to the value of f;. The period of an FSR is the
length of the longest cyclic output sequence it produces. The output of an FSR is the
value of its stage 0. The input of an FSR is the value of its stage n — 1.

If all feedback functions of an FSR are linear, i.e. of type f(x,X1,...,X,—1) = co ®
C1x0®cpx) B ... cuxn—1, where ¢; € {0,1} fori € {0,1,...,n}, then it is called a Linear
Feedback Shift Register (LFSR). Otherwise, it is called a Non-Linear Feedback Shift
Register (NLFSR).

An FSR can be implemented either in the Fibonacci or in the Galois configura-
tion. In the former, the feedback is applied to the input stage of the shift register only



(Figure 1), while in the latter the feedback can potentially be applied to every stage.
Figure 2 shows an example of a 4-bit Fibonacci NLFSR with the feedback function
f(x07x1 7)62,)63) =Xx0Dx1 DxoDx1x3.

For LFSRs, the exist a unique transformation between the Galois and the Fibonacci
configurations. The Galois configuration can be obtained from the Fibonacci one (and
vice verse) by reversing the order of LFSR’s feedback taps and adjusting the initial
state. For NLFSRs, the Fibonacci to Galois transformation is not unique [2,8,9]. In this
paper, we present results for the Fibonacci NLFSRs only. One can convert the NLF-
SRs presented in Section 4 to the Galois configuration by applying the transformation
from [8].

The first algorithm for constructing a minimal NLFSR generating a given binary
sequence was presented by Jansen et. al. in [22]. Alternative algorithms were given by
Linardatos et. al. [26] and Limniotis et. al. [25].

3 Properties of NLFSRs

In this section, we describe important properties of NLFSRs which help reducing search
space for maximum-period NLFSRs.

The state transition graph of an n-bit Fibonacci NLFSR is branchless, i.e. consists
of pure cycles, if and only if its feedback function is of type

Fxo,x1,. .. X0—1) = X0 D g(X1,X2, ..., Xn—1) (D)

where the function g does not depend on the variable xy [18]. This is because, if f is of
type (1), then the states (xpxj . ..x,—1) and (Xox; - . .x,—1) each have a different successor
depending on the value of g. The value of g is the same for the states (xxj ...x,—1) and
(Xox1...x4—1), while the values of xo and Xy are different. On the other hand, if both
states (xoxj...x,—1) and (Xpxj...x,—1) have the same successor, then f cannot be of
type (1).

There are 22" ' —"+1 different n-bit Fibonacci NLFSRs with the period 2" — 1 [14].
This formula can be derived as follows. Consider a graph G,, which has 2" nodes, repre-
senting all possible states of an n-bit NLFSR, and 2"*! edges, representing all possible
transition between these states. Each node of G,, has two possible predecessors and two
possible successors.

We can find all cycles of length 2" in G,, by finding all possible Hamiltonian paths?.
De Bruijn [6] has shown that is the graph G, has k Hamiltonian paths, then the graph
Gp+1 has 22""'=1 k Hamiltonian paths. Since the graph G| has one Hamiltonian path,
by induction, the number of Hamiltonian paths in G, is given by 22,

To form a cycle of length 2" — 1 from a cycle of length 2", we can remove the loop
at node 00...0 or the loop at node 11...1 of G,,. Since there are no other loops in Gy,
there are exactly two cycles of length 2" — 1 for each cycle of length 2. Therefore, the
number of cycles of length 2" — 1 in G, is 2- 22,

3 A Hamiltonian path in a graph G is a path which goes through all of the vertices of G once
and only once [7].
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Fig. 2. An example of a 4-bit Fibonacci NLFSR.

The set of n-bit Fibonacci NLFSRs with the period 2" — 1 can be partitioned into
4 subsets [21]: (1) basic, (2) reverse of basic, (3) complement of basic, and (4) reverse
complement of basic, each of size 22"4’”’1. If the basic NLFSR has the feedback
function of type (1), then reverse, complement, and reverse complement NLFSRs have
the following feedback functions:

Sr(x0,x1, -« X0—1) = X0 D g(Xp—1,Xn—2, .., X1) reverse
Se(x0, X1y x0—1) = x0 D 1D g(x1, X2, 0, Xn—1) complement
Sre(x0, %15+ Xn—1) = X0 D 1 D g(xp—1,%—2,...,x1)  reverse complement

These NLFSRs generate sequences which are reverse, complement, or reverse comple-
ment of the basic sequence, correspondingly. In the list presented in the next section,
we show only the basic case. Other cases are not included.

4 List of feedback functions of n-bit Fibonacci NLFSRs with the
period 2" — 1

In the format we use in the list below, indexes of variables of each product-term of a
feedback function are separated by a comma. If a product-term contains more than one
variable, we put round brackets around the indexes of its variables. For example, the
function f(xg,x1,X2,x3) = X0 ®x] B xp Dx1x; is represented as 0,1,2,(1,2).

n=4:
0,1,2,(1,2)
0,1,2,(1,3)
0,1,2,(2,3)
0,1,(1,2),(2,3)
0,2,(1,2),(1,3)



n=>5:
0,1,2,(2,4)
0,1,3,(1,3)
0,1,3,(1,4)
0,1,3,(2,3)
0,1,(1,2),(2,3)
0,1,(1,2),(3,4)
0,1,(1,3),(2,3)
0,1,(1,3),(2,4)
0,1,(1,4),(2,3)
0,2,(1,2),(3,4)
0,2,(1,3),(2,4)
0,2,(1,4),(2,3)
0,2,(1,4),(2,4)

n=6:
0,1,2,(1,2)
0,1,2,2,4)
0,1,3,(1,5)
0,1,4,(1,4)
0,2,3,(1,3)
0,2,3,(1,5)
0,2,3,(2,3)
0,2,3,2,4)
0,1,(1,2),(4,5)
0,1,(1,3),(3,5)
0,1,(2,3),(2,5)
0,2,(1,3),(2,4)
0,2,(1,3),(3,4)
0,2,(1,3),(3,5)
0,2,(1,5),(2,4)
0,2,(1,5),(4,5)
0,2,(2,3),(3,5)
0,2,(3,4),(3,5)
0,3,(1,4),(2,3)
0,3,(1,4),(2,4)
0,3,(1,4),(3,4)

n=7:
0,1,2,(2,6)
0,1,4,(1,3)
0,1,5,(1,5)
0,1,5,(3,5)
0,1,5,(4,6)
0,2,4,(1,2)
0,2,4,(2,5)
0,1,(1,2),(5,6)
0,1,(1,5),(3,4)
0,1,(1,6),(4,5)
0,1,(2,3),(3.,5)
0,1,(2,5),(3.,5)
0,1,(2,5),(4,5)
0,1,(3,4),(4,5)
0,2,(1,2),(4,6)
0,2,(1,4),(3,4)
0,2,(1,5),(2,6)
0,2,(1,6),(2,4)
0,2,(1,6),(3,6)
0,2,(1,6),(5,6)
0,2,(2,4),(3.,5)
0,2,(2,5),(4,6)
0,2,(2,6),(4,6)
0,2,(3,6),(5,6)
0,3,(1,2),(2,3)
0,3,(1,3),(1,6)
0,3,(1,4),(3,6)
0,3,(1,5),(3.,5)
0,3,(1,6),(3,4)
0,3,(2,3),(4,5)
0,3,(2,5),(3,5)
0,1,2,3,4,(1,6)
0,1,2,3,4,(2,3)
0,1,2,3,4,(2,6)
0,1,2,3,6,(1,3)
0,1,2,3,6,(1,5)
0,1,2,3,6,(2,6)
0,1,2,4,5,(1,2)
0,1,2,4,5,(1,5)
0,1,2,4,5,(2,6)

n=_§:
0,1,5,(1,5)
0,1,6,(1,2)
0,1,6,(1,7)
0,1,6,(2,4)
0,1,6,(4,5)
0,1,6,(5,6)
0,2,5,2,4)
0,2,5,(3,7)
0,2,5,(4,5)
0,3,4,(2,4)
0,3,4,(2,7)
0,3,4,(3,4)
0,3.,4,(4,6)
0,3,4,(4,7)
0,3,4,(6,7)
0,1,(1,4),(2,4)
0,1,(1,6),(2,5)
0,1,(2,3),(2,4)
0,1,(2,4),(6,7)
0,1,(3,4),(4,7)
0,2,(1,3),(4,6)
0,2,(1,3),(5,7)
0,2,(1,5),(6,7)
0,2,(1,7),(2,3)
0,2,(3,7),(6,7)
0,3,(1,2),(2,4)
0,3,(1,4),(2,4)
0,3,(1,6),(3,6)
0,3,(1,6),(4,6)
0,3,(1,6),(4,7)
0,3,(2,3),(5,6)
0,3,(2,4),(6,7)
0,3,(2,6),(3,7)
0,1,2,3,5,(2,6)
0,1,2,3,6,(3,5)
0,1,2,3,6,(5,7)
0,1,2,4,5,2,4)
0,1,2,4,7,(1,5)
0,1,2,5,7,(2,4)
0,1,3,4,7,(1,4)
0,1,3,4,7,(1,6)
0,1,3,4,7,(3,7)

n=9:
0,1,6,(4,6)
0,1,6,(4,8)
0,2,4,(4,5)
0,3,4,(3,7)
0,1,(1,5),(2,5)
0,1,(1,6),(6,7)
0,1,(1,8),(2,7)
0,1,(1,8),(5,6)
0,1,(2,3),(3,8)
0,1,(2,8),(3,7)
0,1,(3,4),(3,5)
0,1,(3,7),(5,8)
0,2,(1,5),(4,6)
0,2,(1,6),(2,7)
0,2,(1,8),(3,4)
0,2,(2,7),(4,6)
0,2,(4,7),(5,6)
0,3,(1,2),(4,7)
0,3,(1,6),(1,7)
0,3,(1,7),(4,8)
0,3,(2,3),(4,7)
0,4,(1,3),(2,8)
0,4,(1,6),(3,6)
0,4,(2,3),(5,8)
0,4,(2,5),(2,8)
0,4,(2,7),(3,8)
0,4,(2,8),(6,7)
0,4,(3,5),(3,7)
0,1,2,3,4,(3,7)
0,1,2,3,7,(4,6)
0,1,2,4,7,(1,6)
0,1,2,5,6,(1,6)
0,1,2,5,6,(2,6)
0,1,2,5,8,(2,6)
0,1,2,6,7,(3,6)
0,1,3,4,5,(3,7)
0,1,3,5,7,(5,6)
0,1,3,5,8,(3,5)
0,1,4,6,7,(1,7)
0,2,3,4,7,(2,8)



n = 10:
0,1,2,(8,9)
0,1,4,(3,7)
0,1,8,(6,7)
0,2,5,(1,5)
0,4,5,(2,6)
0,4,5,(4,8)
0,4,5,4,9)
0,1,(1,2),(3,4)
0,1,(2,4),(2,5)
0,1,(2,8),(7,9)
0,1,(3,8),(4,7)
0,1,(4,8),(6,7)
0,2,(1,3),(4,7)
0,2,(1,4),(3,7)
0,2,(1,5),(3,5)
0,2,(1,5),(4,9)
0,2,(1,6),(1,7)
0,2,(1,7),(4,6)
0,2,(1,9),(5,9)
0,2,(3,5),(3,7)
0,2,(3,9),(8,9)
0,3,(1,2),(2,8)
0,3,(1,3),(7,9)
0,3,(1,6),(3,8)
0,3,(1,6),(6,9)
0,3,(2,3),(2,6)
0,3,(2,7),(8,9)
0,3,(2,8),(7,9)
0,3,(6,7),(8,9)
0,4,(1,3),(1,7)
0,4,(1,3),(7,8)
0,4,(1,3),(7,9)
0,4,(1,5),(1,9)
0,4,(1,5),(7,9)
0,4,(7,8),(7,9)
0,1,2,4,8,(1,5)
0,1,2,4,8,(2,4)
0,1,2,5,8,(5,9)
0,1,3,4,7,(3,6)
0,1,3,6,7,(1,6)
0,1,4,5,9,(1,9)
0,1,4,5,9,(4,9)
0,1,4,5,9,(5,9)
0,1,5,6,7,(2,8)
0,2,3,4,6,(3,6)
0,2,4,5,8,(2,4)
0,2,4,6,7,(1,6)

n=11:
0,1,9,(1,4)
0,2,5,(1,9)
0,2,8,(6,9)
0,1,(1,7),(2,8)
0,1,(1,9),(2,7)
0,1,(2,3),(4,5)
0,1,(2,5),(3,4)
0,1,(2,7),(3,10)
0,1,(3,7),(3,8)
0,1,(3,7),(7,8)
0,2,(4,5),(6,10)
0,2,(4,6),(9,10)
0,2,(7,9),(8,10)
0,3,(1,6),(8,9)
0,3,(1,9),(5,10)
0,3,(2,7),(5,7)
0,3,(3,5),(6,9)
0,3,(3,6),(5,8)
0,3,(3,7),(7,10)
0,4,(1,2),(9,10)
0,4,(2,3),(2,10)
0,4,(3,7),(4,8)
0,5,(1,4),(6,9)
0,5,(2,8),(6,8)
0,5,(4,7),(6,7)
0,1,2,3,5,(4,6)
0,1,2,4,5,(4,6)
0,1,2,4,7,(2,3)
0,1,2,4,7,(4,9)
0,1,2,4,7,(8,9)
0,1,2,4,10,(1,9)
0,1,2,4,10,(3,9)
0,1,2,7,8,(1,9)
0,1,2,7,8,(9,10)

0,1,3,4,10,(6,10)

0,1,3,6,8,(6,8)
0,1,3,6,10,(7,9)
0,1,3,7,9,(1,8)
0,1,4,5,8,(5,7)
0,1,4,7,10,(1,9)
0,1,5,6,8,(5.,9)
0,1,5,7,9,(2,8)
0,1,6,8,9,(2,6)
0,2,3,7,8,(4,10)
0,2,3,7,8,(6,10)
0,2,3,7,8,(7,10)
0,2,4,5,9,(5,9)
0,3,4,5,6,(2,10)
0,3,4,6,7,(2,3)
0,3,5,6,7,(4,8)

n=12:
0,3,8,(3,9)
0,4,7,(1,7)
0,4,7,(4,7)
0,1,(2,3),(3,4)
0,1,(2,5),(3,10)
0,1,(2,8),(6,10)
0,1,(7,8),(8,10)
0,1,(8,11),(9,10)
0,2,(1,3),(3,6)
0,2,(1,7),(2,8)
0,2,(1,10),(1,11)
0,2,(2,3),(7,9)
0,2,(3,9),(3,11)
0,2,(3,9),(5,9)
0,2,(5,11),(8,11)
0,2,(7,9),(7,11)
0,3,(1,8),(7,10)
0,3,(5,11),(6,10)
0,1,2,3,5,(5,9)
0,1,2,5,9,(7,11)
0,1,2,6,11,(2,6)
0,1,3,6,7,(4,10)
0,1,3,6,9,(1,9)
0,1,3,6,9,(4,10)
0,1,3,7,10,(4,5)
0,1,4,8,10,(2,5)
0,1,5,6,8,(4,6)
0,1,5,6,8,(6,10)
0,1,5,6,11,(7,8)
0,1,5,7,9,(1,11)
0,1,5,9,10,(6,7)
0,2,3,4,10,(3,8)
0,2,3,6,8,(3,6)
0,2,3,6,10,(2,6)
0,2,3,6,10,(4,10)
0,2,5,6,10,(2,10)

n=13:
0,1,11,(5,9)
0,4,8,(9,10)
0,1,(1,7),(3,7)
0,1,(2,3),(6,11)
0,1,(2,5),(5,11)
0,1,(2,6),(6,8)
0,1,(2,9),(4,5)
0,2,(1,6),(9,12)
0,2,(7,10),(10,12)
0,3,(1,9),(2,11)
0,3,(4,6),(9,11)
0,3,(8,9),(9,10)
0,4,(1,3),(4,6)
0,4,(1,3),(10,12)
0,4,(2,9),(8,10)
0,5,(1,5),(4,9)
0,5,(1,12),(7,11)
0,5,(2,9),(4,5)
0,5,(3,6),(4,9)
0,5,(3,12),(9,11)
0,6,(1,5),(2,12)
0,1,2,4,5,(1,7)
0,1,2,10,11,(6,12)
0,1,3,4,6,(6,10)
0,1,4,5,10,(4,8)
0,1,5,6,7,(5,9)
0,1,5,7,9,(8,9)
0,1,5,7,11,(8,10)
0,1,7,10,11,(2,6)
0,1,8,9,10,(8,9)
0,2,3,8,11,(1,10)
0,2,5,6,11,(8,11)
0,2,6,7,10,(8,12)
0,3,4,5,12,(4,5)
0,3,5,6,10,(8,11)
0,3,5,7,10,(2,10)



0,5,6,11,15,(9,21)

n=14: n=15: n=16: n=17:
0,1,2,(7,12) 0,5,9,(2,11) 0,2,13,(2,3) 0,1,(7,10),(9,15)
0,1,(2,13),(4,12) 0,2,(6,8),(12,14) 0,3,(1,5),(5,7) 0,3,(6,9),(13,14)
0,1,(5,12),(9,12) 0,4,(2,11),(7,10) 0,3,(2,13),(7,14) 0,5,(4,7),(6,13)
0,2,(1,5),(3,11) 0,4,(5,6),(5,14) 0,5,(4,8),(6,12) 0,6,(2,9),(7,12)
0,3,(1,6),(4,12) 0,4,(6,10),(9,10) 0,5,(4,12),(7,8) 0,7,(1,8),(9,14)
0,3,(2,4),(6,12) 0,4,(7,8),(12,14) 0,7,(2,6),(10,13) 0,8,(10,12),(11,16)
0,3,(2,12),(6,13) 0,6,(8,11),(12,13)  0,7,(8,14),(11,12)  0,1,3,9,12,(7,13)
0,3,(5,10),(7,12) 0,7,(2,11),(10,13)  0,1,2,3,9,(6,14) 0,1,3,12,14,(2,10)
0,5,(2,4),(6,13) 0,7,(3,12),(3,13) 0,1,5,13,14,(14,15) 0,1,5,9,11,(1,13)
0,6,(1,13),(5,9) 0,1,3,7,11,(9,10) 0,1,11,12,13,(5,15) 0,1,7,11,13,(6,14)
0,6,(5,9),(12,13) 0,1,4,5,12,(3,4) 0,2,5,10,14,(6,14)  0,2,4,9,12,(6,16)
0,1,2,3,5,(1,3) 0,1,4,6,11,(2,14) 0,2,6,11,12,(14,15) 0,3,6,7,10,(9,15)
0,1,2,4,7,(1,3) 0,1,4,9,10,(7,10) 0,2,7,8,10,(3,6) 0,3,8,11,12,(3,11)
0,1,4,5,8,(2.,8) 0,1,5,11,13,(5,11)  0,2,7,8,13,(3,15) 0,4,6,10,16,(3,11)
0,1,4,5,13,(1,6) 0,2,3,9,10,(6,10) 0,4,8,9,10,(8,12) 0,5,6,9,14,(6,14)
0,1,4,7,11,(1,11) 0,2,3,9,13,(3,7)
0,1,6,10,12,(3,7) 0,2,4,10,14,(4,10)
0,1,6,10,12,(7,9) 0,3,4,5,10,(3,7)
0,1,7,9,12,(3,13) 0,3,5,7,8,(3,13)
0,2,3,5,7,(1,5) 0,4,5,7,10,(1,14)
0,2,3,10,12,(9,10) 0,4,8,12,14,(5,6)
0,2,5,6,12,(6,10) 0,4,9,11,14,(1,13)
0,2,79,11,(11,12)  0,5,6,11,14,(5,8)
0,4,5,6,8,(1,4) 0,5,6,12,13,(5,9)
0,4,6,7,10,(5,13)
n=18: n=19: n =20: n=21:
0,1,(9,12),(11,12)  0,7,10,(6,18) 0,4,6,7,15,(3,7) 0,1,15,17,19,(13,15)
0,3,(2,11),(6,7) 0,9,12,(1,13) 0,6,7,12,14,(4,6) 0,2,7,12,17,(4,10)
0,1,4,5,7,(2,10) 0,2,(6,8),(8,10) 0,3,5,9,13,(15,17)
0,1,5,11,12,(1,9) 0,4,(5,16),(7,14) 0,4,8,9,11,(3,11)
0,1,8,9,11,(2,15) 0,6,(4,8),(17,18)
0,2,6,12,15,(11,15) 0,1,4,5,8,(5,15)
0,3,9,11,13,(4,16) 0,1,4,8,17,(1,13)
0,3,7,9,16,(3,17)
0,5,6,12,14,(2,18)

n=22: n=23: n =24:

0,1,(4,10),(11,18)  0,3,(13,19),(18,19) 0,1,8,9,15,(7,18)

0,5,(4,12),(7,14) 0,2,6,10,14,(5,13)

0,1,6,8,12,(10,17) 0,3,11,16,18,(4,19)

0,1,10,16,18,(3,21)
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Conclusion

We presented a complete list of n-bit NLFSRs with the period 2" — 1, n < 25, for three
different types of feedback functions with the algebraic degree two. This list is available
at http://web.it.kth.se/~dubrova/nlfsr.html.
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