Algorithm 3 Efficient implementation of SVP, I = {R, C}

Require: HAH, ug € K"™*", vg € K™"*", dy € K"
Require: Function A : (u,d,v) — A(udiag(d)v?)
Require: Function At : (z,w) — A" (z)w
Require: Function At : (z,w) — (A*(z))Hw
w4/ Al°

[a—

2: v_1 4+ 0, u_q1 <0, d_1 — 0
3: for 1 =0,1,... do
4.  Compute 5; // See text
5: Uy < [ui,ui_l], Vy < [vi,vz-_l]
6: dy « [(1+B)di, —Bidi—1] I Y1 =1+ B8)X; — B X1
7.z < A(uy,dy,v,) // Compute the residual
8:  Define the functions
h:w = uy diag(dy v, w — pat(z, w)
' w = vy diag(dy)u) w — pat ™ (z, w)
9: (’LLH_l, diy1, ’U7;_|_1) < RandomizedSVD(h, hH, 7“)
10: end for

11: return X < w;d;v?  // If desired




