
k⊥

k, ‖k‖ = 1

s: a column of St−1, k>s = 1.97

β = 1: s− (k>s) k

β = 2: reflection across k⊥

write with β = 1: + vck,
now k>s = vc = 1

The transition At = I − βtktk
>
t

Atkt = (1− βt) kt, Atx = x for x ⊥ kt
eigenvalues 1− βt (once) and 1,
so ‖At‖2 = 1 for βt ∈ [0, 2] and r ≥ 2

βt = 1: the orthogonal projection onto k⊥t
βt = 2: the Householder reflection

The write, column by column

s← Ats+ βtvt,c kt moves s along kt only
with βt = 1, it sets k>t s = vt,c: one step of the
Kaczmarz method for the system Ks = V·c


