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ABSTRACT

Self-reciprocal polynomials over finite fields are useful in several applications, including reversible codes with
read-backward properties. This paper is a study on 90/150 CA with characteristic polynomials of maximal weight
polynomials, which is one of the self-reciprocal polynomials. In this paper, we propose a decision method for
determining the existence of 90/150 MWCA corresponding to the maximum weight polynomial of degree 2n using n
—cell 90/150 CA with transition rule <100--- 0 >. The proposed method is verified through experiments.
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Table 3. 90/150 MWCA decision algorithm

Input : Degree n of f,(z)

Output : f,(z) is a CA-polynomial or not a
CA-polynomial
Stepl : If (n is odd) m= Lln/4]

else m=n/2
Step2 : Compute b, (z) using eq. (4)
hy(z) =zh,_(2)+h,_,(z)
(k=2,3,---m)
Step3 : If (b, (z) is irreducible)
{ If (coefficient of = term = 1)
f,(x) is a CA-polynomial STOP
else f,(z) is not a CA-polynomial STOP
Ste}})4 Factor h,,(x)
Step5 : If (the degree of all irreducible factors is
all even) f,(x) is a CA-poly. STOP
else if (the coefficient of x term of all
odd-degree irreducible factor is 1)
f,(z) is a CA-polynomial STOP
else f,(z) is not a CA-polynomial
STOP
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Table 4. Results of f,,,(x) and factorization of h

. (z) using 90/150 MWCA decision algorithm

m Factorization h,,(z) Output (f,,, (z) is..) | case
54 (18,++,4,1,00(18 -+-,2,1,0)(18,--:3,1,0) a CA-polynomial il
57 (2,1,0)(11,---,32,0)(44,---6,5,0) not a CA-polynomial v
60 (5,4,2,1,00(55,---,2,1,0) a CA-polynomial v
65 65,++,33,1,0 a CA-polynomial i
33 83,-+:,3,2,0 not a CA-polynomial 11
108 (320)(5,20)(53,0)(54,32,0)(15,--- 54,0)(15,--- 6,30)(15,- -+ ,4,2,0)(15,-+- ,9,30) not a CA-polynomial v
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