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Synthesis and analysis of 90/150 two predecessor nongroup cellular automata

Young Mi Kim

Graduate School of Fducation

Pukyong National University

Abstract

In this thesis, using algorithm for finding 90/150 Two Predecessor
Nongroup Cellular Automata(TPNCA) and analyzing 90/150 TPNCA. In particular
we analyze n—cell 90/150 Two Predecessor Single Attractor CA(TPSACA) whose
minimal polynomial is @ and n-cell Two Predecessor Multiple Attractor
CA(TPMACA) whose minimal polynomial is 2" !(z+1) which are useful to study
hashing. Also we analyze two types of 90/150 TPNCA. One is TPNCA for the
minimal polynomial whose type is of the form uzp(z), where p(z) is a primitive
polynomial of degree n—2; Another is TPNCA for the minimal polynomial whose
type is of the form z(z+1)p(z), where p(z)~is a primitive polynomial of

degree n—1.
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(45 AN RTE the PHAL AL 5 vk

Tn(a‘l’ Aoy =5 @y 15 @, ,0,a,,a

m m m— 17 ) )

AR N(T, ) =ay, a0, 5 a,,0,a,,0, - a) ]l
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n TPSACA N(Ty) TPMACA N(Ty,) N(T®1)
10 1 1 0 1

2 |11 11

31000 101 010 101 111

4 | 1001 1111

5 | 11011 11011 11111 11011 10101

6 | 001100 101101

7 | 0000000 1010101 0001000 1010101 1101011

8 | 10000001 11111111

9 | 100101001 111101111 100111001 111101111 101111101
10 | 1101001011 1101111011

11| 11011011011 11011011011 11011111011 11011011011 10111111101
12 | 001101101100 101101101101

13| 0011000001100 | 1011010101101 | 0011001001100 | 1011010101101 | 1101011101011
14| 0000001100000 | -10101011010101

15 | 000000000000000 | 101010101010101 | 000000010000000 | 101010101010101. | 110110111011011

<Z& 4.1> TPSACAS} TPMACA

<E 41> N(Ty)E n-2 90/150 TPSACA®] 9&3+< onlsta N(T,,)
N(T,®I)=
@) 101 [(1,0,1

n-A

& n-4 90/150 TPMACAS]“oJ T7r-& olujgir}. =3t

90/150 TPMACA ZtZbell #i gk B& attractors®]. H 3
)1Z lm gt} Chattopadhyayf4l= 28 A& 5+ (60, 90, 102, 150, 170,
204, 24005 7FAal MACAE Ze= dar ARG} 1y o 7)o =
T2 903 3 1508 AHE-ste] TPMACAS] $H4 Wle A A gk}

fl@)=aplz) (pla)= (n—DA thaka]) Ao f(z)7} n-4 90/150 TPNCA®]
f&ste  HAuIA o] He  AAHEA
z@+1)p@)(plz)= (n=2)(n=6)2F tta2) A f(z)7b -4 90/150
f&shs Havhae] e AATEA pla)7h el Ark <&
4o tizte] aplz) e (plx)e A4 90/150 TPNCA
e & ®olFEth o714 320

)

n-41 90/150 TPNCA7} EA) gk
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S
T

z(z+1)p) = (pa)E

plr)=2"+2"+1< Jepith =3 <F 43> 7
AATFEA) 2] 90/150 TPMACA thek2lo] that n-

A 90/150  TPMACAZF  EAlsks AS HoErh o974 2102
pla) =2"+z+1<& vehich
n p(x) CA Configuration | n p(z) CA Configuration
4 | 320 0111 14| 13,85,3,0 01100110101000
5 1430 00010 15| 14,11,9,7,0 100010001010000
6 | 520 001001 16| 115;12,4,3,0 1000010010101010
7 | 65320 0011111 17| 16,15,12,10,0 | 11011110100010001
8 | 740 00000011 18| 17,3,0 100011101011110001
9 | 86520 000010001 19 18,7,0 00011101.11000101000
10| 95320 0000100100 20| 19,10,9,3,0 01010100110000000010
11} 10,3,0 01011111110 21| 20,3,0 001001010110100100100
12 11,20 011101000110 221 94,30 1100100110010100010011
13| 12,10,9,8,6,2,0 | 101101001000 23| 12,730 00010100100001011101000

<FE 42> aplx)el

gk 90/150 CA
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n p(x) CA Configuration | n p(x) CA Configuration
4 | 210 1100 131 11,9,75,2,1,0 1111101110111
6 | 410 100110 14 1 12,10,2,1,0 01000110010010
7 | 53210 0100101 15 13,12,105,2,1,0 000101010001101
8 | 610 00001110 16 | 14,12,10,1,0 1100110011010011
9 | 73210 010000000 17 1'15129,1,0 00000111110100111
10| 85310 0001001001 18 | 16,14,12,1,0 101100100110001101
11| 95410 10000110011 19 | 17,13,12,1,0 0100101010011011100
12| 10,7,6,5,2,1,0 | 001111010101 20 | 18,17,12,10,9,1,0 | 00111100100000111000

<3 43> z(x+1)plz)el thgk 90/150 CA
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