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Synthesis of Symmetric 1-D 5-neighborhood CA using Krylov Matrix
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ABSTRACT

One-dimensional 3-neighborhood Cellular Automata (CA)-based pseudo-random number generators are widely applied
in generating test patterns to evaluate system performance and generating key sequence generators in cryptographic
systems. In this paper, in order to design a CA-based key sequence generator that can generate more complex and
confusing sequences, we study a one-dimensional symmetric 5-neighborhood CA that expands to five neighbors
affecting the state transition of each cell.

In particular, we propose an n-cell one-dimensional symmetric 5-neighborhood CA synthesis algorithm using the
algebraic method that uses the Krylov matrix and the one-dimensional 90/150 CA synthesis algorithm proposed by Cho
et al. [6].
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Table 2. Synthesis algorithm for an 1-D

5-neighborhood CA F' corresponding to a given
primitive polynomial

5-neighborhood 90/150 CA generation method

Step 1. Using the algorithm of [6], find the
T=<ttyty--- t,> corresponding to the
3—neighborhood 90/150 CA corresponding to
to the given f(z).

Step 2. Using 7', we get the Krylov matrix
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Table 3. A 1-D 5-neighborhood CA F' corresponding
to a given primitive polynomial
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12356 <000100010>
1234568 <000100011>
563 <000110010> <001010010>
1,2457 <000110101>
35,673 <001000000>
34,567 <001001011> <001100110>
158 <001001100>
1,3458 <001010001>
273 <001011011> <100110011>
2,3456,79 <0000001011>
1,69 <0000001101>
12673 <0000101011>
2,3458 <0000101101>
573 <0000111010> <0011000110>
238 <0000111100>
15639 <0001100111> <0010101011>
10 3456789 <0001101101>
539 <0010001111>
453 <0010011100>
23489 <0010011110>
23789 <0011011100>
235 <0011011101>
2345689 <0011100110>
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F corresponding to a given primitive polynomial
primitive
deg . F
polynomial
145 <000010>
2,35 <001011>
6 1,25 <010110>
5 <100101>
1 <0010001>
3 <0000101>
4 <0000011>
1,25 <0101110>
1,36 <1000101>
7 2,46 <0001011>
45,6 <0101111>
1,2345 <0010111>
1,2356 <0011111>
2,34,5,6 <0111011>
<00111010>
8 35,6 <01101001>
<10100011>
9 356,78 <000000100>
458 <000011100>
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