MATRIX RIGIDITY

RIGIDITY AND COMMUNICATION COMPLEXITY
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fﬁc = problems with O(poly log n) communication
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CHARACTERIZATION o

Leaves are rank-1 matrices, gates are

A, V. Mecio 3""’"‘
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CHARACTERIZATION OF PH®¢

Leaves are rank-1 matrices, gates are
A,V

Theorem (BFS86)

Every matrix M € F7*" from M € PH® can be
computed by a constant-depth circuit of size
Qloglogn™ oyer the basis {A, V}. R~
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APPROXIMATION OF OR

Lemma (Raz89)

Let Aq, ..., Ar € F0*" be matrices of rank <,
and
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For every s > 1, there exists a matrix L s.t.

A+ L||o < n?/2° and
~—r""

rk(L) <1+ (1+rR)>.
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CIRCUIT LOWER BOUND

Theorem (Raz89)
Let f(r) = (Iog N f M € FOXM has rigidity

@(r) > n? /zf<f>/,)

then every depth-d circuit computing M has
size at least 2%U),







RIGIDITY AND COMMUNICATION COMPLEXITY

Corollary
If M € FS*" has rigidity

2
for r > 2loglogn®

Ry (1) 2

— Jlog ro(1)

then M & PH®. ;
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