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Domains & Complements

a ATCG≡

b ATT≡

c CTC≡

a ATCG≡
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c CTC≡

ATCGATTCTC
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abc
abc
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Hamiltonian Path

Adleman 1994



Square Root

Qian, Winfree 2011
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Constant Size Algorithms?
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Let A be a DNA algorithm.
If A, interpreted as a set of strands, has finite size,
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2. every ι ∈ I is accepted by A, and

3. every ι accepted by A is in I .
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The Language I . . .

I :=
⋃

w:δ(w,∗)∈F

X (δ(s, +),w,Q × Q \ {(δ(s, +),w)}) ,

X (v,w, J) :=
⋃

q∈I(v,w,J)

 ⋂
(qi ,qi+1):

qi 6=NULL 6=qi+1

C(qi, qi+1, J) ∩
⋂

i:qi=NULL

D(qi−1, qi+1, J)



C(x, y, J) :=


+Σ∗∗ , if ∃(z1, z2) ∈ Hx,y,J s.t. z2 = s and z1 ∈ F⋃
(z1,z2)∈Hx,y,J

X (z1, z2, J \ {(x, y), (z1, z2)}) , otherwise.

D(x, y, J) :=
⋃

K⊆J\{(x,y)}

L(BK ,x,y) ∩
⋂

(z1,z2)∈K

X (z1, z2, J \ {(x, y), (z1, z2)})

 .
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The Laborious Part . . .

I :=
⋃

w:δ(w,∗)∈F

X (δ(s, +),w,Q × Q \ {(δ(s, +),w)})

X (v,w, J) :=
⋃

q∈I(v,w,J)

 ⋂
(qi ,qi+1):

qi 6=NULL6=qi+1

C(qi, qi+1, J) ∩
⋂

i:qi=NULL

D(qi−1, qi+1, J)



C(x, y, J) :=


+Σ∗∗ , if ∃(z1, z2) ∈ Hx,y,J s.t. z2 = s and z1 ∈ F⋃
(z1,z2)∈Hx,y,J

X (z1, z2, J \ {(x, y), (z1, z2)}) , otherwise.

D(x, y, J) :=
⋃

K⊆J\{(x,y)}

L(BK ,x,y) ∩
⋂

(z1,z2)∈K

X (z1, z2, J \ {(x, y), (z1, z2)})



+
+

abc
abc

c
c

+
de

f
+

de
f

OPENyz∗

x

+ OPEN

√
s

q1
f1

s

q2

f2 NULL



≤

Theorem
Let L be a regular language.
There is a constant size DNA algorithm that decides +L∗.
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I +s+ for the starting state s

I +q′xq+ for all possible transitions δ(q, x) = q′

I ∗f ∗ for all f ∈ F .
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