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Summary first: φ(Q)
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r × d, 2nrd operations

O = φ(Q)M , oi = M>φ(qi)

2nrd operations

2n2(r + d) operations; holds n2 numbers 4nrd operations; holds rd numbers

Both orders give the same O, because matrix multiplication is associative. With r = d, the right order needs n/d times fewer operations.
Each row oi is then divided by φ(qi)>z, where z = φ(K)>1n =

∑
j φ(kj) is formed once, in the same way.


