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Domains & Complements
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Hamiltonian Path
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Square Root
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Strand Binding, Toeholds, Effective Strands
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Substitution: +abcx — +zx
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Aggregation: +abcx A +defx — +ggx

1. +abcx — +uggx
2. +defx — +vx*

3. kvu+
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Aggregation: +abcx A +defx — +ggx
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Primality

For2<j<. /nand k< —1:

1. +b/xx+
2. +b/x/b/+
3. +b/xkx — +bifx
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Primality
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Primality

For2<j<. /nand k< —1:
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» O(n) strands
» Binary Encoding: O(y/n - log n) strands
» Good: O(y/n-logn) € O(+%)

log n




Primality

For2<j<. /nand k< —1:
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Constant Size Algorithms?



Theorem

Let A be a DNA algorithm.

If A, interpreted as a set of strands, has finite size,
then A decides a regular language.



Theorem

Let A be a DNA algorithm.

If A, interpreted as a set of strands, is a regular language,
then A decides a regular language.

Basic idea: Define language Z such that
1. Z is regular,
2. every ¢ € T is accepted by A, and
3. every ¢ accepted by Aisin Z.



The Language 7 ...

7= U X(5(5,+)7W7QX Q\{(5(57 +)7W)})7

w:d(w,x)EF
X(v,w,)) = U ﬂC(qi, git1,J)) N ﬂD(qi_1, gi+1,))
qel(v,w,)) (9i,qi4+1): i:gi=NULL

qi#NULLFE i
+X %%, if3(z1,20) € Hyyyst.zz=sandzy € F
Clx,y.J) = U X(z1,22, )\ {(x,y),(z1,22)}), otherwise.

(= 722)€HX7YJ

D(X7 yaj) = U (‘C(BK,X,y)m ﬂX(ZUZZvJ\{(Xv y)?(ZhZZ)}))

KEN{ ()} (z1,22)€K
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Assemblies & Automata

DNA Algorithm = Finite Automaton
(Q.X,6,s,F)
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DNA Algorithm = Finite Automaton
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Minimal Assemblies
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The Laborious Part...

I:= U X(6(s,+), w, Q@ x Q\ {((s, +),w)})

wid(wox)eF

(91.i+1) i:qi=NULL
G#ENULLE G

X(vw))=|J ( (@i qisa, ) N ﬂD(qi1~qr+1,1))
9El(vw.])

+X%%, if3(z1,2) € Hyyyst.zz=sandz € F
C(x,y,)) = U X(z1,2,J\ {(x.¥).(z1,22)}). otherwise.

(21.2)€Hy g

KNy} (2,2)eK

D(xy. )= |J (L(Bm,y)m ﬂX(zhzzJ\{(x,y),(z‘,zz)}))




Theorem

Let L be a regular language.
There is a constant size DNA algorithm that decides +Lx.



Theorem

Let L be a regular language.
There is a constant size DNA algorithm that decides +Lx.

» Regular Language — FA (Q,T,9,s, F)
—_—
> 45+ for the starting state s
> +q'xq+ for all ibl iti =q
q xq+ or all possible transitions d(q, x) = ¢

v

*f forall f € F.






