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w̃k ∈ Ω, θ(u)− θ(ũk)+(w − w̃k)TF (w̃k)

≥ (v − ṽk)TQ(vk − ṽk), ∀w ∈ Ω. (1)
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HM = Q.
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vk+1 = vk −M(vk − ṽk) (2)
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Ï�I� HM = Q, Ò�k H = QM−1. (3)
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H = QD−1QT (4)
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M−1 = D−1QT �Ò´ M = Q−TD. (5)
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vk+1 = vk −Q−TD(vk − ṽk) (6)
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(vk − v∗)TQ(vk − ṽk) ≥ (vk − ṽk)TQ(vk − ṽk),

·�k

‖vk − v∗‖2H − ‖vk+1 − v∗‖2H
= ‖vk − v∗‖2H − ‖(vk − v∗)−M(vk − ṽk)‖2H
= 2(vk − v∗)THM(vk − ṽk)− ‖M(vk − ṽk)‖2H
≥ (vk − ṽk)T [(QT +Q)−MTHM ](vk − ṽk). (7)
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G = QT +Q−MTHM

= QT +Q− [(DQ−1(QD−1QT )(Q−TD)]

= QT +Q−D. (8)
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D ≺ QT +Q, (9)
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‖vk+1 − v∗‖2H ≤ ‖vk − v∗‖2H − ‖vk − ṽk‖2G. (10)
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vk+1 − vk = Q−TD(ṽk − vk).
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QT (vk+1 − vk) = D(ṽk − vk) (11)
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