












Faster Kernel Interpolation for Gaussian Processes

Algorithm 5 Lanczos Algorithm (LA)

1: procedure LA(KG,W,b, σ, k)
2: q0 = 0,q1 = b, β1 = 0
3: Q:,1 = q1

4: for i = 1 to k do
5: qi+1 = K̃qi − βi · qi−1
6: αi = qTi qi+1

7: Ti,i = αi
8: if i == k then exit loop
9: qi+1 = qi − αi · qi
10: qi+1 = qi+1 − [Q:,1, ..., Q:,i]

(
[Q:,1, ..., Q:,i]

T
qi+1

)
11: βi+1 = ‖qi+1‖
12: Ti,i+1 = Ti,i+1 = βi+1

13: qi+1 = 1
βi+1
· qi+1

14: Q:,i+1 = qi+1

15: return Q, T

Algorithm 6 Factorized Lanczos Algorithm (FLA)

1: procedure FLA(KG,W,b, σ, k)
2: q̂0 = 0, cq0 = 0, q̂1 = 0, cq1 = 1, β1 = 0

3: Q̂:,1 = q̂1,Λ = 0 ∈ Rk×1,d = 0 ∈ Rk×1
4: for i = 1 to k do
5: (q̂i+1, c

q
i+1) = (q̂i, c

q
i )− βi · A(q̂i−1, c

q
i−1)

6: αi = 〈(q̂i, cqi ), (q̂i+1, c
q
i+1)〉

7: Ti,i = αi; di = cqi
8: if i == k then exit loop
9: (q̂i+1, c

q
i+1) = (q̂i, c

q
i )− αi · (q̂i, c

q
i )

10: Λj = 〈(Q̂:,j , c
q
j), (q̂i+1, c

q
i+1)〉; ∀j ∈ {1, ..., i}

11: q̂i+1 = q̂i+1 − Q̂:,1:iΛ1:i; cqi+1 = cqi+1 − dT1:iΛ1:i

12: βi+1 =
√
〈(q̂i+1, c

q
i+1), (q̂i+1, c

q
i+1)〉

13: Ti,i+1 = Ti,i+1 = βi+1

14: q̂i+1 = 1
βi+1
· q̂i+1; cqi+1 =

cqi+1

βi+1

15: Q̂:,i+1 = q̂i+1

16: return Q̂, T , d






