b
o] 3 A Ab B 9



o m
of 3 4 A & 9



254

2011 2€



<EF 2B

Abstract

1. /\-]E_

T

2. LFSR3} CAdl thal 8i7 A2

3. LFSR3} CA 7|¥ke] +=ZAA7](LCSG)

6. 2 &
AEH

1ii

14

22

26

35

36



<I1¥ 2.1>
<I1¥ 2.2>
<19 2.3>
<a¥ 2.4>
<19 2.5>
<19 3.1>
<1¥ 3.2>
<19 3.3>
<19 51>
<19 5.2>
<1¥ 5.3>
<19 54>

<% 2.1>
<% 2.2>

i 2.3>
<i# 3.1>

X 3.2>

ix 41>
<% 4.2>
<3 4.3>
<% 4.4>
<3} 4.5>
5.1>

<3 5.2>

A
=3

<1¥ Ex>

LFSRY| +x
3-ol% 49 CAY 4 7=
AoITFH <1,0,1,1>2) Fejdo] 29z

1-D NBCA, PBCA, IBCA +x%
Aol7& <0,1,0,1>5 ZtE= HZ 0] NBCA s
& 447
LFSR3 CA 71¥He] 5447
F25do] YHHA
A5 dE BTHY L, =4, L, =5 FEFA
Rlo] Za RQPJ FAR 4 A S RSN I A I ——
7t2A 4
PATI RS E=I oR 1 - ) ) ) B R —

o] 7

o] 94 0] 73]
Aol 903} 150

FEHEAAA 7] CAG. Aol H Abo]E 7%
FETIS =492 Yd
L =3, L,=4%0 554
Z0)7} 12, 8, 491 4
ot +2° +1=00] 93N B2 F3A
1®a, 1B, 1Gada’dl 3 AAF AT s
RRAoz ¢u Yt $9= FH ohd 47 1 94
AA G g5 FAEE FFH8E7]

PN =29 dEX

4

10
11
14
18
20
28
33
33
34

16
21
22
24
25
25
25
26
27



Analysis of the Nonlinear Shrinking Generator

Suk-Hee Kwon

Department of Applied Mathematics, The Graduate School,

Pukyoung National University

Abstract

Linear Feedback Shift Register(LFSR)s produce sequences
having large periods and good statistical properties, and are
readily analyzed wusing algebraic techniques. But the output
sequences of LFSRs are also easily predictable, if we know a
proper successive sequence.of the sequences.

Cellular Automata(CA) is a discrete dynamical system, which consists
of a uniform array of memories called cells.. The states of cells in the
array are updated according to a rule : the state of a cell at a given
time depends only on its own state and the state of its neighbors at the
previous step. Since CA has a simple, regular, modular and cascadable
structure, it is useful for hardware implementation for VLSI.

In this paper, we propose a new shrinking generator which'is called
LCSG(Shrinking Generator based on LFSR and CA) using an LFSR with
control register and CA with generator register..The proposed shrunken
sequences generated by LCSG have-longer periods and high complexities
than the shrunken sequences generated by the known method. And we
analyze the generated sequences using LCSG. Also, we propose a
method for recovering the original sequence from intercepted bits by
analyzing phase shifts of the output sequence using the properties of
sequences generated from control register.
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