
PGMO Lectures, 2025 Homework 2 D. Dadush

Exercise 1 (Combined Predictor-Corrector Step) Let z := (x, s, y) ∈ N2(β), β ∈ [0, 1/2], µ :=
µ(z). Let ∆zc = (∆xc, ∆sc, ∆yc) and ∆zp = (∆xp, ∆sp, ∆yp) denote the predictor and corrector di-
rections at z. For α ∈ [0, 1], let ∆zpc := (∆xpc, ∆spc, ∆ypc) := (1 − α)zc + αzp denote the combined
predictor-corrector step. Prove the following:

1. s∆xpc + x∆spc = (1 − α)µ1n − xs.

2. µ(z + ∆zpc) = (1 − α)µ.

3.
∥∥∥ (1−α)µ1n−xs√

xsµ

∥∥∥
2
≤ (1 − α) β√

1−β
+ α

√
n ≤

√
β + α

√
n.

(Hint: apply the triangle inequality using the bounds we already proved for the predictor
and corrector directions.)

4. distc(z + ∆zpc) = 1
1−α

∥∥∥∆xpc∆spc

µ
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2
.

5. For α =
√

β
n /5, z + ∆zpc ∈ N2(β).

(Hint: Combine part 3 and 4 done in the lecture.)

1


