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Pp
The weighted least squares (WLS) problem is to find the minimum over all vectors x ∈ Rn of i=1 kDi (Ai x−
bi )k2 , where the Di are positive diagonal matrices, ordered such that the gaps gi = 1/(kDi−1 kkDi+1 k) between
successive weights is much larger than 1 or even that g = mini gi tends to ∞. The layered least squares
(LLS) method, proposed by S. A. Vavasis and Y. Ye, [Math. Program. 74, No. 1(A), 79-120 (1996; Zbl
0868.90081)] solves x only for the first block and adds corrections as more blocks are taken into account,
i.e., find in step i, a correction ∆x such that kDi [Ai (xi−1 + ∆x) − bi ]k2 is minimized subject to Aj ∆x = 0
for j < i and then set xi = xi−1 + ∆x. They also showed that, under certain conditions, the WLS solution
converges to the LLS solution as g → ∞. In this paper bounds are given for the difference between the
two solutions, and for the corresponding residuals. The first bound is O(κ1 κ22p+2 g −2 kbk) and the second
O(κ22p+3 g −2 kbk) where κ1 = max kB −1 k and κ2 = max kAB −1 k (the max is taken over all nonsingular n × n
submatrices B of A and A is the matrix that stacks all the Ai in one block column). Note that the bounds
do not depend on the Di . The proof relies on a special block lower triangular form of A. It allows for a
recursive estimation of the condition numbers and the error bounds.
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