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ABSTRACT

The generalized Hamming weight is one of the important parameters of the linear code. It determines the performance of the code when the linear
codes are applied to a cryptographic system. In addition, when the block code is decoded by soft decision using the lattice diagram, it becomes a
measure for evaluating the state complexity required for the implementation. In particular, a bit-parallel multiplier on finite fields based on trinomials
have been studied. Cellular automata(CA) has superior randomness over LFSR due to its ability to update its state simultaneously by local interaction.
In this paper, we deal with the efficient synthesis of the pseudo random number generator, which is one of the important factors in the design of
effective cryptosystem. We analyze the property of the characteristic polynomial of the simple 90/150 transition rule block, and propose a synthesis

algorithm of the reversible 90/150 CA corresponding to the trinomials 2> + 22 ~' +1(n > 2) and the 90/150 reversible CA(RCA) corresponding
to the maximum weight polynomial with 2" degree by using this rule block.
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Table 2. Synthesis algorithm of 90/150 CA
corresponding to trinomial and maximum weight

polynomial.
[ Min_n_Max_weight_Poly_RCA_synthesis_Algorithm ]
Input  :n (n>2)
Qutput : (1) Rm : 90/150 CA of trinomial

(2) RM : 90/150 CA of maximum weight polynomial

Stept.Compute k= (2" —2)/2.

Step2. Generation of 90/150 CA V, =<10---0>.

Step 3. Generation of 90/150 CA Rm,.= < V10V, >
corresponding to 2¥ +a2¥ '+1, where Vs the
symmetric transition rule of V.

Step 4 Generation of 90/150 CA RM,, = < W01, >

corresponding to  maximum weight polynomial, where
W,=V,.
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Table 3. Factorization of trinomial 2 +z% ' +1

T = = 2" n_
E 3 MECHEA 27 427

n irreducible Factors of .1‘2” +22 7141

3 (6,4,3,1,0)(2,1,0)

4 (8,7,5,4,3,2,0)(8,5,3,2,0)

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

6 (12,10,9,6,4,3,0)(12,11,10,8,7,3,0)(12,7,4,3,0)(12,11,8,7,
4,30)(12,10,7,3,0)(4,3,0)
(14,13,9,7,6,4,3,1,0)(14,12,10,9,7,4,3,1,0)

7 (14,13,12,11,10,9,7,5,3,1,0)(14,10,9,7,6,4,3,1,0)(14,12,8
7, 6,5,3,1 ,0)(14,8, 5,31, )(14,12,11 ,10,8,7,6,4,3,1,00(1
4.13,12,10,8,7,6,5,3,1,0)(14,13,11,8,7,4,3,1,0)(2,1,0)

<A> n=9%4 v, 9/d7} EF7F H=de= 1, 3, 9

ofct. waby M2 45 1] FloRgle 27, 67, 18
A leRRelt 24 JleRiae e
2PP)/2=10ln 63 JloRIFY e

(u(2) -
(p(1) « 2°+pu(3) - )/ (8—2)/6=1 otk 17
183 71ek1FY] AFE (u(1) - 22+ u(3) - 28+
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Table 4. The degree of factors of 22 4% ' +1
and the number of factors

n |k (V) n |k (V)

3 12(1),6(1) 18 [4(1),12(2),36(13797)

4 18(2) 19 |2(1),38(13797)

5 12(1),10(3) 20 [8(2),40(26214)

6 [4(1),12(5) 21 12(1),6(1) ,14(9) ,42(49929)

7 12(1),14(9) 22 |4(1),44(95325)

8 |16(16) 23 12(1),46(182361)

9 [2(1),6(1),18(28) 24 |16(16) ,48(349520)

10 | 4(1),20(51) 25 |2(1),10(3) ,50(671088)

11 {2(1),22(93) 26 |4(1),52(1290555)

12 18(2),24(170) 27 12(1),6(1),18(28) ,54(2485504)

13 |2(1),26(315) 28 |8(2),56(4793490)

14 | 4(1),28(585) 29 |2(1),58(925639%5)

15 %11))’6(”’10(3)730“ 3 |4(1),12(5) ,20(51) ,60(17896679)
16 | 32(2048) 31 [2(1),62(34636833)

17 | 2(1),34(3856) 32 |64(67108864)

- k; * The degree of factors of h,, (x)

- N, : The number of factors for degree k;

v. 22
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