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1. Let µ ≤ γ0 ≤ L such that γ0 > 0 and µ < L. Also let x0 = v0 ∈ Rn. Defining

γk+1 := Lα2
k = (1− αk)γk + αkµ

yk =
αkγkvk + γk+1xk

γk + αkµ

xk+1 = yk −
1

L
f ′(yk)

vk+1 =
(1− αk)γkvk + αkµyk − αkf

′(yk)

γk+1
,

where αk ∈ (0, 1) is the root of the equation Lα2
k − (1− αk)γk − αkµ = 0, show the following

expressions:

(a) vk+1 = xk +
1
αk

(xk+1 − xk).

(b) yk+1 = xk+1 + βk(xk+1 − xk) for βk =
αk+1γk+1(1−αk)
αk(γk+1+αk+1µ)

.

(c) βk = αk(1−αk)
α2
k+αk+1

.

(d) α2
k+1 = (1− αk+1)α

2
k +

µ
Lαk+1.

2. Prove Lemma 10.2.
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