


Evolution of the theory 



depth
DB(S) = 3

complexity
CB(S) = 5

basis B

circuit S:

Circuits (from f.e.): boolean, arithmetic

x + y + z = 2f2 + f1

boolean bases:  B2 = {g(x,y)}, B = {˄, ⊕, 1},  …

arithmetic bases:  A = {+,×, a∙x | a є R},  …



Boolean circuits (lower bounds)



Arithmetic circuits (lower bounds)



Formulae

F = xy ⊕ z(x ⊕ y)

depth DB(F) = 3

complexity ФB(F) = 5

formula = circuit with gate fanout 1



Boolean formulae



Depth vs complexity of formulae



Monotone boolean circuits (lower bounds)



Monotone arithmetic circuits (lower bounds)



Monotone arithmetic circuits



Depth and complexity



Multiplication



Matrix multiplication



Matrix multiplication, modular composition



Addition chains

x 31x

С: 1, 2, 3, 6, 7, 14, 28, 31

length L(C) = 7

Additive circuits Linear (arithmetic) circuits

y = A∙x



Linear circuits (lower bounds)



Communication complexity

A B

… 0 1 0 … 1 1 0 1 … 0 1 …

knows X knows Y

! have to determine f(X,Y) via as few communicated 

bits as possible

game G[f]

cc(G[f]) – minimal possible number of communicated bits



Communication complexity and depth



topics beyond the scope of the presentation:


