STRASSEN'S MATRIX-MULTIPLICATION ALGORITHM

Proof. To compute the matrix product

[Cu 012] _ [an alz] [bn blz]
?
Ca; Ca2 Azy Qo il by by

first compute the following products.

231

my = (Qyp —Qap) (boy + bas),
My = (ay; + Gg) (byy + byy),
mg = (@13 — Q) (by; + by,),
my = (ay; + ay3) Doy,
M5 = Q11 (b1p — byp),
Mg = Qg5 (bgy — byy),
My = (g1 + Q22) b11.

Then compute the c;;’s, using the formulas

' Cyy = My + My — My + mg,
Cig = My + ms,
Ca1 = Mg + My,
Cog = My — m3 + My — g,
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begin
1. - for i< 1 until [n/m] do
begin |
' comment We compute the sums of the rows b{), . . . , b{})
2. ROWSUM([0] « [0,0,...,0];
. n
3. for j < 1 until 2™ — 1 do
| begin
ZA let k£ be such that 2F = j < 2¥+1; ,
5. ROWSUMI[j] <~ ROWSUM[j— 2] + b{) ¥
end;
6. let C; be. the matrix whose jth row, 1 <j=<n, is
| ROWSUM[NUM(a;)], where a; is the jth row of 4,
end;
7. let C be 2[¥™ C,
end

T Bitwise Boolean sum is meant here, of course.

Fig. 6.6. Four Russians’ algorithm.



