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Is there a 0!

fan—in : 2 0
depth : 3 = log,(8)
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Circuits NCk

® For k > |I,NCkis the class of uniform
boolean circuits such that:

® constant fan-in,
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s it a paﬁyndrome’
fan—in : 2

depth : 3 = log,(8
size : 7 <8
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Implicit computational complexity
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® A characterization of the classes NCk
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® A characterization of the classes NCk
® machine independent

® without a priori bounds (cf. Clote,
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Implicit computational complexity

® A characterization of the classes NCk
® machine independent

® without a priori bounds (cf. Clote,
Cobham)

@ Infinite structures (cf Cook Buss)

e ."- b T
X : N 3 .-P , ’ -
A ] e . -c .: _1\ -.1». SN o ¥ { ,-“‘ b | : e oF ”- '..‘ i1k 'T‘_' ,__. '_-._ 5 ."-‘. '..:_,-‘ O .

dimanche 8 décembre 13



Implicit computational complexity

® A characterization of the classes NCk
® machine independent

® without a priori bounds (cf. Clote,
Cobham)

® Infinite structures (cf Cook, Buss)
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Computing on trees
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Computing on trees
0| 0 0
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Basic functions

do(c) =di(c) = ¢,

C (t()*tl) —t(),
C (to*tl) —tl,
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A characterization of NC by
Leivant

Ramified Schematic Recurrence
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Mutual In-Place Recursion (MIP)

Definition
(fi)ier is defined by MIP if for all i:
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Computing the palyndrome
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fo(((0%x1) % (1%x0))*x ((0x1)*(1x0)))




Computing the palyndrome
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Computing the palyndrome

Claim:
AND'®2() (£) = (((((bx-++)--+)

with p = 0 iff ¢ contains a 0
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Computing the palyndrome

Claim:
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Time iteration
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MIP+TIk = NCk

Theorem (BKMO): MIP+TIk = NCk
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Rational Bitwise Equations

fwo, ..., wg) =w

[wo| = |w)

dimanche 8 décembre 13



On the palyndrome
f(wo) = w
w[p] = XNOR(wo[1(p)], wo[1(p)])
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MIP = RBE

Theorem : MIP = RBE
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Branching automatz
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Functional transducers

MIP == RBE iff FT == BA

Theorem (Elgot and Mezei, 1965):

Rational functions are the composition of a sequential
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Conclusion

® A small step to NCk
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