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Figure 4.2: ROF solutions using isotropic T'V-norm with different .
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Theorem 7.8. The sequence produced by

Z11 ZRan(Zk)
{J I < Ry,
k = f(zk)

s the same as the sequence produced by
{Yk:Jrl =R} Ry (vx)  Vyo.
xy = R}(yr)

Remark 7.1. For general Douglas-Rachford splitting, though the same re-

sult cannot be shown, in practice the difference in numerical performance

between two different versions caused by switching f and g is marginal and
minimal.
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with f(x) = ||x[[1 and g(x) = t{x.ax=p}(x). To apply the Douglas-Rachford
splitting, it seems that there are at least four choices to do fixed point
iteration yx11 = T (yx):

1. T = %[]I + Rf(x) Rg(x)].

2. T l[]l + Ryx) Rf(x)].
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For solving miny[F'(x) + G(x)], with step size n > 0, it can be written
as

I+R7ZR
2F G](Vk)7 A€ (072)'

For the primal problem miny|f(x) + g(x)], we take G(x) = f(x) and
F(x) = g(x), then

General Douglas-Rachford : v = [(1=A)I4+A\

]I+R” RY
Vbl = [(1=A)I+A Hvi), A€(0,2)
DR on (P) : = Vi — \X}, + )\Proxf(ka — V) . (7.1
X = Prox?(vk)

For the dual problem miny|f*(y) + ¢*(—y)], we take F(y) = ¢*(—y) and
G(y) = f*(y), then

n o __ n
PI‘OXF = Proxg* )

Using step size 7 > 0, we have

i = [(1= NI+ AT (), A€ (0,2)
DR on (D) : = U, — Ayg — AProxg. (2yx — ug) . (7.2)
Y& = Pl"OXf* (uk)

Theorem 7.9. The general Douglas-Rachford splitting on the primal prob-
lem (7.1) is exactly the same as general Douglas-Rachford splitting on the

dual problem (7.2) if n = % In particular, u; = ‘;}—’f, X — Xy and Y — V.




