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Appendix II -- Replicators

A different kind of Pascal-generating CA

Example. d =2, N ={(£2, £1),(£1, £2)}. We include this example to illustrate
how the shape of the neighbor set determines the shape of the resulting Pascal-like structure.
The space-time diagram which results in this case is quite a bit more complicated than the
previous two. We depict a few time steps of the action of f (empty sites have not yet seen

any occupied sites in their neighborhoods) and then we show the modular out version.
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1 4 6 4 1
4 12 16 16 12 4
6 12|10 |18 0 (24 | 0 |18 0 |12 6
4 810 |24|0 |28 0 [28|0 |24|0 |8 4
1 12| 0 0 |52 0 |54 |0 [52]|0 0 |12
12|10 |24 |0 [72]0 |84 | 0 (8]0 |72]|0 |24 0 |12
4 181 0 |52 |0 (540 |96 |0 [54]0 |52]0 |18
160 |28 0 (8]0 |9 | 0 (960 |84 | 0 |28|0 |16
6 2410 |54 10 |96 | 0 |168 |0 |96 | 0 |54 | 0 |24
160 |28 0 (8]0 |9 | 0 (960 |84 | 0 |28|0 |16
4 181 0 |52 |0 (540 |96 |0 [54]0 |52]0 |18
12|10 |24 |0 [72]0 |84 | 0 (8]0 |72]|0 |24 0 |12
1 12| 0 0 |52 0 |54 |0 [52]|0 0 |12
4 810 |24|0 |28 0 [28|0 |24|0 |8 4
6 12|10 |18 0 (24 | 0 |18 0 |12 6
4 12 16 16 12 4
1 4 6 4 1
=4
Ignoring the 0’s and modding out by 2 gives:
1
0
1
1 0
1 0
1 0
1
0
1
t=0 t=1
1 1
1 0 1
1 1
1 0 1
1 1
0 0 0
0 0
0 0 0
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A counting problem

This section shows why there are only 10 relevant configurations to check for the
string of length 5 in Example 6.3.2. For each of the 10 relevant strings, we illustrate the
equivalence class (with respect to translation or 180° rotation) that it represents. Following
the set of equivalence classes, we illustrate the set of irrelevant strings (which are thus because

they evolve as unions of the relevant strings).
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Irrelevant strings:

HENES BN BaN BN 3 BEE 5  BE

:

Replicator Collection
The following examples satisfy the axioms listed in Section 6.2. In each case, the ks
from Theorem 6.2.1 are computed.
One-dimensional replicators

Example 1. LtL rule (7,14, 15,14,15). In this case, A is the 13 x 3 rectangle,

7T isthe 16 x 3 rectangle,

T=2 andv =1 Thus, \y =13 and o; = 16. Since p = 5, Theorem 6.2.1 gives

by = L2(5)(2)Ié16713)J —1
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Example 2. LtL rule (7,14, 14,14,14). In this case, A is the configuration,

NIEEEEEN - - ENENEEEE
[ ] [ [ [ [[]]

Tisalb4d x 4rectangle, 7 =22 and v = 1. Thus, Ay =35 and o1 = 154. Since p =7,
Theorem 6.2.1 gives

~la(me2)-(154-35) |
Bo= [

Example 3. LtL rule (5,27,32,26,44). In this case, A is the 5 X 7 rectangle,

7 is the 22 x 7 rectangle,

7=11,and v = 1. Thus, Ay = 5 and o0; = 22. Since p = 5, Theorem 6.2.1 gives

by = L2(5)(11%;(2275)J —4

Two-dimensional replicators
Example 4. The exactly 6 LtL rule (p,6,6,0,0),for0 = p—k, k€ {0,1,2,...,p—1}. In
this case, Aisa 1l x (2p 4 1) rectangle, 7 is a square with side of length 2(p + k + 1), 7 = 2,
andv =2. Thus, \y =1, Ay =2p+1, and 0y = 09 = 2(p + k +1). Theorem 6.2.1 gives

2p@-@prkt -1 | | 20261 | _
ki = L s 2(p+£+1) J = LQ&+I€+1)J = 0 and
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by — | 20020 Clotht1)-Cpt1) | _ | dp=2k-1 | _ | 2p2k42)+2p k-3 | _
2= 2(pt+k+1) = | 20ptktD) | T 2(p+k+1) - -

Times 2¢,t = 0,1, ..., 8 for the p = 6§ = 5 case, are depicted in Section 4.4. In that example,
A1 =1, Ao =11, and 0y = 09 = 12. The above also holds for the rules (p, 8,0,1,1), for
0=p—k ke{0,1,2,..,p—1},and0 <1< .

Example 5. LtL rule (p,6,6,0,6),for 8 = p + 1. Inthis case, Aisal x (2p + 1) rectangle,
7 1s a square with side of length 10p, 7 = 10, and v = 2. Thus, \y =1, As =2p + 1, and
01 = 09 = 10p. Theorem 6.2.1 gives

k= L—%})(loiap(mp’lw = 0and

b — F(p)(lo)f(loﬂf@pﬂ))J _ FQ’JHJ _1
2= 10p — | 100 | —



