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ITERATES BASED ON SQUARED MAHALANOBIS NORMS

Let d > 1. Recall that for a symmetric positive definite matrix A of size d x d,
the associated Mahalanobis norm is defined as

x|, = V/(x, Ax), x€ R4,

Let & C R be a nonempty closed convex set, (A,),~ a sequence of symmetric
positive definite matrices of size d x d, and (1), a sequence in R?. For each
iterates definition below, prove that they are UMD iterates and derive bounds

on the regret ZtT:o (u,, x —x,)forT > 0andx € &.

1) Letxy € % and

x4y = argminl|(x, + A;l,) — XHA , t20.
x€X t
2) Letx, € % and

1
X4 = argmin {_ (A, + 1y, x) — szAt-i-lx} , t=>0.
xXEX



3) Let y, € R%and

-1
1
x, = argmin {— <y0 + Zus,x> + > (x, Atx>} , t=0.
xXEX s=0



