On the Computational Power of 6-bit Iterated Boolean Gate Arrays
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l. The Model

Proposed and implemented by Woods, Doty, Myhrvold, Hui, Zhou, Yin, Winfree, DNA 23 Track B, paper in preparation.
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3) Implemented Using DNA Tiles

input: 000111, output: 111000
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input: 000001, output: 100000 input: 000101, output: 110000

........................................
ttttttttttttttttttttttttt

Bits are
expensive
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Programmer chooses 7 gates
User chooses 6 input bits
System computes by iterating

Il. Two Counting Problems
Counting to 63:

IS missing!

Is |t pOSSIble to count to 64 In the 6-bit model? To 2" in the n-bit?

lll. The Layer Function IV. No 6-bit Counters

1) Definition 1) Candidate Layer Function
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The model produces only even bijections.
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2) Proof

The Layer Function is represented
by a 6x64 binary image.
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Theorem. (Structure of the layer function)
1 1 Conclusion: No 6-bit counter!
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