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Abstract

This paper investigates elliptic optimal control problems with Robin boundary condi-

tions. Based on the finite element discretization method, the problem is transformed

into an optimization problem and solved numerically using the adaptive alternating di-

rection method of multipliers (adaptive-ADMM). Without relying on the existence of

Lagrange multipliers, the convergence of the ADMM method is proved. Furthermore,

by exploiting the sensitivity of the problem to the penalty parameter ρ, an adaptive

adjustment strategy for ρ is proposed, which significantly improves the robustness and

convergence speed of the ADMM method. Both ergodic and non-ergodic convergence

rate estimates are established. The proposed adaptive ADMM method is compared

with the standard ADMM method using different fixed parameter values, and the

numerical results verify its effectiveness.
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�©�(�SüXeµ11!0�ïÄ�µ¿JÑ¯K"12!�Ñ¯K�k��lÑ/ª±
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T�{�Ün5�k�5"

ý�.�`��¯KLãXeµ

min
u∈U

J(y, u) =
λΩ

2
‖y − yΩ‖2L2(Ω) +

λΓ

2
‖y − yΓ‖2L2(Γ) +

λ

2
‖u‖2L2(Ω) (1.1)

÷vXeý�. �©�§µ

−∆y = βu in Ω (1.2)

∂ny + αy = 0 on Γ (1.3)

±9���å

Uad =
{
u ∈ L2(Ω) ∩ Cω(Ω)|ua ≤ u ≤ ub , ua, ub ∈ Ω

}
∈ U = L2(Ω).

�Γ´«�Ω�>.§nL«Ω�	{�þ§λΩÚλΓ��K~ê§λî��ê"d	§β ∈ L∞(Ω)§

α ∈ L∞(Γ)"Ù¥§α > 03Γþ??¤á§M��ê"8I¼êyΓÚyΩ©OáuL
2(Ω)§L2(Γ)"

�©¥§½nÚÚn¥Ñy�Ï^~êþ^CL«"

2. A^�O��¦f{¦)(1.1)-(1.3)

3�Ù¥§·�òÏLC©ÆÚk��lÑzé¯K(1.1)-(1.3) ?1C�§|^�O¦f��

{�{)Í¯K±¼��A�f¯K§¿�Ñ�{�O"�
ïÄlÑz��¯K§«�Ω ⊂ R2

�½Â���à«�"·�ò���m��U = L2(Ω)§G��m��Y = H1(Ω)"

Ú\�þzCþy ∈ RN Úu ∈ RN§¿Ú\NÈ�þÝ
Mv Ú>.8I�þÝ
Mg (��

�N ×N �é¡Ý
)§@o¯K(1.1)C�µ

min J(y,u) =
λΩ

2
(y − yΩ)TMv(y − yΩ) +

λΓ

2
(y − yΓ)TMg(y − yΩ) +

λ

2
uTMvu,

|^��úªé(1.2)-(1.3)?1?n§��∫
Ω

∇y∇v +

∫
Γ

αyv =

∫
Ω

βuv,
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∫
Ω

∇y∇v +

∫
Γ

αyv =

∫
Ω

βuv,

Ú\>.�þÝ
Mg (�����N ×N�é¡Ý
)§²k��lÑz���

Ky + αMy = βMvu.

¯K(1.1)-(1.3)�U��

min J(y,u) =
λΩ

2
(y − yΩ)TMv(y − yΩ) +

λΓ

2
(y − yΓ)TMg(y − yΓ) +

λ

2
uTMvu, (2.1)

Ky + αMy = βMvu, (2.2)

�â¯K(2.1)-(2.2)§·��±��éA�.�KF�¼µLρ : (U × Y )× Y → R ∪ {+∞}

Lρ(y, u; γ) = J(y, u) +
ρ

2
{(K + αM)y − βMvu}T{(K + αM)y − βMvu}

+ γT{(K + αM)y − βMvu},
(2.3)

ùpρ > 0�¨vëê"Ïd§¦)¯K(2.1)-(2.2)��O¦f��{�{LãXeµ

�{1µ¦)þã¯K��O¦f��{�{(2.1)-(2.2).

Ú½1:�Ð�{u0, γ0} 3U × Y¥.
Ú½2:÷vk ≥ 0, {uk, γk} → yk+1 → uk+1 → γk+1ÏL¦)�O�



yk+1 = arg min
y∈Y
Lρ
(
uk,y; γk

)
, (2.4)

uk+1 = arg min
u∈U
Lρ
(
u,yk+1; γk

)
, (2.5)

γk+1 = γk + ρ{(K + αM)y − βMvu}. (2.6)

Ú½3:Ê�

3. Âñ5©Û

3.1. ÐÚ(J

�Ùòy²�{1�Âñ5"�Bu�Yí�§·�ò�ª(K + αM)y = βMvuU��,�«

/ª§=y = Au, Ù¥A := (K + αM)−1βMv"dd§�¯K�­#Lã�µ min(u,y)∈U×Y [J(u) + δ[a,b](y)]

s.t. y = Au
(3.1)
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ªf(2.3)�U��

Lρ(y,y; γ) = J(u) + δ[a,b](y) +
ρ

2
(Au− y)T (Au− y) + γT (Au− y). (3.2)

|^(2.4)-(2.6)éA�à5�gFÝ^�§·���Xe�§|µ
δ[a,b](ξ)− δ[a,b](y

k+1)− {γk + ρ(Auk − yk+1)}T (ξ − yk+1) ≥ 0, ∀ξ ∈ Y, (3.3)

∇J(uk+1) + ρAT (Auk+1 − yk+1 +
γk

ρ
) = 0, (3.4)

γk+1 = γk + ρ(Auk+1 − yk+1). (3.5)

rk := Auk − yk. (3.6)

òª(3.6)�\(3.3)-(3.5)§²C����Xe#��§|µ
δ[a,b](ξ)− δ[a,b](y

k+1)− {γk+1 − ρA(uk+1 − uk)}T (ξ − yk+1) ≥ 0,∀ξ ∈ Y, (3.7)

∇J(uk+1) +ATγk+1 = 0, (3.8)

ρrk+1 = γk+1 − γk. (3.9)

·�Ú\�þ�¼êw§Ù½Â�µ

w =

(
u

y

)
∈ R2N

·�½Âθ : R2N → R ∪+∞÷v

θ(w) = J(u) + δ[a,b](y), ∀w = (u,y)> ∈ R2N . (3.10)

w,/§¼êJ(u)Úδ[a,b](y)´à�, θäke�ëY5"u´k§

∂θ(w) := {s =

(
∇J(u)

q

)
|q ∈ ∂δ[a,b](y)} (3.11)

sT ŵ = {∇J(u)}T û + qT ŷ, ∀q ∈ ∂δ[a,b](y), ŵ ∈ R2N .

é?¿��q ∈ ∂δ[a,b](y)§3w?'ugFÝ�BregmanålP�D∂θ(w)θ(ŵ,w; s)§Ù½Â�µ

D∂θ(w)θ(ŵ,w; s) := θ(ŵ)− θ(w)− sT (ŵ −w), ∀ŵ ∈ R2N (3.12)

Ï�J´î�à�

(∇J(w)−∇J(v))T (w − v) ≥ ‖w − v‖2, ∀v,w ∈ U. (3.13)

d	§duδ[a,b]�´à¼ê§ÏdBregmanål÷vXeØ�ªµ

D∂θ(w)θ(ŵ,w; s) ≥ 1

2
‖u− û‖2, ∀w, ŵ ∈ R2N . (3.14)
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�âª(3.8)!(3.7)Ú(3.11)§s�­#L«�µ

sk :=

(
−ATγk

γk + ρA(uk−1 − uk)

)
. (3.15)

3.2. �{1�ÛÂñ5

Ún3.1. �{uk} Ú{yk} ´d�{1)¤�S�§�rk÷v(3.6)�½Â. éu?¿�k ≥ 0÷veª

ρAT rk+1 = ∇J(uk)−∇J(uk+1),

ρ(rk+1)T (yk+1 − yk) ≥ ρ(A(uk+1 − uk)−A(uk − uk−1))T (yk+1 − yk).

Ún3.2. �Ek = ρ‖rk‖2 + ρ‖A(uk − uk−1)‖2§Kk

Ek+1 ≤ Ek − 2‖uk+1 − uk‖2. (3.16)

dª(3.16)´�§Ek´��üN4~S�§��÷vXe5�µ

∞∑
k=1

‖uk+1 − uk‖2 ≤
∞∑
k=1

(Ek − Ek+1) =
1

2
(E1 − E∞)

Ek > 0¿�©ªüN4~§�E∞´k.�§K

∞∑
k=1

‖uk+1 − uk‖2 <∞ (3.17)

Ún3.3. �{wk =

(
uk

yk

)
} ´�{1)¤S��{D∂θ(wk)θ(w

k+1,wk; sk)}÷v(3.12)�½Â"K

∞∑
k=1

(D∂θ(wk)θ(w
k+1,wk; sk) + Ek) <∞, (3.18)

∞∑
k=1

‖A(uk+1 − uk)‖2 <∞. (3.19)

d	§S�{uk}Ú{yk}©O��3L2(Ω)ÚH1(Ω)S"

dª3.19±9Ún3.2¥Ek�½Â§��µ

∞∑
k=1

‖rk‖2 <∞ Ú rk → 0, K Auk − yk → 0, �X k → +∞,
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�(


Kk
∞∑
k=1

Ek <∞. (3.20)

Ún3.4. �{wk =

(
uk

yk

)
} d�{1)¤�{D∂θ(wk)θ(ŵ,w

k; sk)}3(3.12)¥½Â÷v. K��=

�ŵ =

(
û

ŷ

)
´���1:§k{D∂θ(wk)θ(ŵ,w

k; sk)}Âñ�k → +∞"

Ún3.5. S�{un}Ú{yn}©O´L2(Ω)ÚH1(Ω)��ÜS�"

�âÚn3.5§un,ynÑ´3���mL2(Ω)ÚH1(Ω)�CauchyS�§ù¿�X�3ū, ȳ¦�:

un → ū and yn → ȳ, as n→ +∞ (3.21)

Ó�§��¯K(3.1)��1:§w̄ =

(
ū

ȳ

)
÷vAū− ȳ = 0"�©§[18]�y²E|±9c¡¤�Ñ

�nØò�^±y²�©�Âñ5"

½n3.6. �w∗ = (u,y)T´¯K�{1���)"K�Xn → +∞§kun → uÚyn → y"Ó��

Xn→ +∞§kJ(un) + δ(yn)→ J(u) + δ(y)"

y²µ1�Ú§·�òy²S�S�Âñ§1�Ú2y²Âñ:´�`:"�âª(3.11)!ª(3.8)!

ª(3.9)Úª(3.6)?neªµ

(sn − sm)T (wn − ŵ)

= (∇J(un)−∇J(um))T (un − û) + (qn − qm)T (yn − ŷ)

= ρ(A(um − um−1)−A(un − un−1),yn − ŷ)− ρ
n−1∑
k=m

rTk+1rk

|^�Ü-��]Ø�ª±9En���üN4~5(k < n)§��Xe�Oµ

|(sn − sm)T (wn − ŵ)|

≤
n−1∑
k=m

ρ

2
(‖rk+1‖2 + ‖rn‖2) + ρ|(A(um − um−1))T (yn − ŷ)|+ ρ|(A(um − um−1))T (yn − ŷ)|

≤ ρ

2

n∑
k=m+1

‖rk‖2 +
n−m

2
ρ‖rn‖2 + ρ‖yn − ŷ‖(‖A(um − um−1)‖+ ‖A(um − um−1)‖)

≤ 1

2

n∑
k=m+1

Ek +
n−m

2
En + ρ‖yn − ŷ‖(‖A(um − um−1)‖+ ‖A(um − um−1)‖)

≤
n∑

k=m+1

Ek + ρ‖yn − ŷ‖(‖A(um − um−1)‖+ ‖A(um − um−1)‖)

(3.22)
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d	§�âÚn3.5Úª(3.17)�(J§òŵ = w̄�\ª(3.22)§��XeÂñOKµ

ρ‖y − ȳ‖(‖A(um − um−1)‖+ ‖A(un − un−1)‖)→ 0 as n→∞

k±e�Oª§

|(sn − sm)T (wn − w̄)| ≤
+∞∑

k=m+1

Ek as n→∞

n�Ø�ª±94��Ø�ª5§

lim sup
n→∞

|(sn)T (wn − w̄)| ≤
+∞∑

k=m+1

Ek (3.23)

gFÝ^���§

θ(wn) ≤ θ(w̄) + (sn)T (wn − w̄) (3.24)

duª(3.20)L²

∑n

k=1EkÂñ=Ù{�÷v�m → +∞�
∑n

k=m+1Ek → 0§òT(Ø�

ª(3.23)Úª(3.24)�(Ü§��µ

lim sup
n→+∞

θ(wn) ≤ θ(w̄) (3.25)

|^(3.21)Úθ�e�ëY5§·�k

θ(w̄) ≤ lim inf
n→+∞

θ(wn) (3.26)

(Ü(3.25)Ú(3.26)k

θ(w̄) = lim
n→+∞

θ(wn)

�e5·�òy²Âñ:w̄´�`:§=é?¿�ŵ§Ñkθ(w̄) ≤ θ(ŵ)"Äuc©©Û!Ú

n3.3!ª(3.17)±9ª(3.22)�(J§��XeÂñOKµ

|(sn − sm)T (wn − ŵ)| → 0 as n,m→ +∞ (3.27)

4���Ò5§é?¿�ε > 0§�3M > 0§¦�?¿�n > M§

ρ|(uM − uM−1)TAT (yn − ŷ)| < ε, (3.28)

|(sn − sM )T (wn − ŵ)| < ε, (3.29)

gFÝ^�Ú(3.15)§(3.29)§(3.28)§

θ(wn) ≤ θ(ŵ) + (sn)T (wn − ŵ)

≤ θ(ŵ) + (sn − sM )T (wn − ŵ) + (sM )T (wn − ŵ)

≤ θ(ŵ) + ε+ sT (wn − ŵ)

DOI: 10.12677/pm.2026.164095 107 nØêÆ

https://doi.org/10.12677/pm.2026.164095


�(


= θ(ŵ) + ε− (AγM )T (un − û) + (γM − ρA(uM − uM−1))T (yn − ŷ)

= θ(ŵ) + ε− (γM )T (yn − ŷ + rn) + (γM − ρA(uM − uM−1))T (yn − ŷ)

≤ θ(ŵ) + 2ε+ ‖γM‖‖rn‖

d?§du�‖rn‖ → 0�§n→ +∞§dd��µ

lim sup
n→∞

θ(wn) ≤ θ(ŵ) + 2ε

�y²�c©Ü©aq§·�EI|^e�ëY5§®�wn → w̄§3dÄ:þïáŵ�w̄�m�

'X§

θ(w̄) ≤ lim inf
n→+∞

θ(wn) ≤ lim sup
n→+∞

θ(wn) ≤ θ(ŵ) + 2ε

u´k

θ(w̄) ≤ θ(ŵ)

Äud§·�®y²�1:w̄TÐ´¤¦��`:w∗§=w̄ = w∗�θ(w̄) = θ(w∗)"

y²�." �

3.3. U?�O��¦f{�ÛÂñ5

�O��¦f{�Âñ�Çéρ�À��~¯a"eρ��L�§¬~úf¯K��#�Ý¶

eρ��L�§K¬K��{é�å^��÷vÝ§ü«�¹Ñ¬��Âñ�ÝCú"Äuù�c

J§�©æ^g·AN��ρ�fé�{1 ?1U?"d	§g·AU
wÍJ,�{�°�5§

ü$�{éÐ©ρ�UwÍJp�{�°�5§ü$�{éÐ©ρ����6"

ùp·��Ñ�{2��ÛÂñ5§

�{2: g·A�O¦f��{¦)(2.1)-(2.2)

Ú½1:��Ð�j, θ1, θ2, θ3, θ4, {u0, γ0, ρ0}÷vU × Y × R.
Ú½2:éuk ≥ 0, {uk, γk} → yk+1 → uk+1 → γk+1O�Xeªf¿¦)



yk+1 = arg min
y∈Y
Lρk

(
uk,y; γk

)
, (3.30)

uk+1 = arg min
u∈U
Lρk

(
u,yk+1; γk

)
, (3.31)

γk+1 = γk + ρk{(K + αM)y − βMvu}. (3.32)

ρk+1 =


j ∗ ρ θ1 ≤ rk, θ3 ≤ ek,
ρ
j

θ2 > rk, θ4 > ek,

ρ else.

(3.33)

Ú½3:Ê�
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�(


½n3.7. �w∗ = (u,y)T´�{2���)"K�Xn → +∞§kun → uÚyn → y"Ó��

Xn→ +∞§kJ(un) + δ(yn)→ J(u) + δ(y)"

½n3.6�y²�½n3.7�y²��aq§�I�ò½n3.6¥�ØCvÏfρU¤g·ACzvÏ

fρk=�§d?Ø2Kã"�e5·�ò�Ñ�{2éA�üaÂñ�Çy²"

3.4. Âñ�Ç©Û

�!ò0�g·A�O��¦f{�H{Âñ�Ç��H{Âñ�Ç§±©ÛT�{3¦)

àý��`��¯K��O(1/n) ���¹Âñ�Ç"Äuþãb��nØ(J§í���T�{

�H{Âñ�Ç"d	§��Ñ
�H{Âñ�Ç�ØÓy²L§"

òª(3.5)�\ª(3.4)§²C/���µ

∇J(uk+1) +ATγk+1 − ρATA(uk+1 − uk) = 0

éó�15^�ª(3.8)§

∇J(uk+1) +ATγk+1 = 0

üªfé'§·���éóí�ek

ek = −ρATA(uk+1 − uk) = −ρAT (yk+1 − yk)

�©í�rkÚéóí�ekÑ�÷v

rk, ek → 0 as k →∞

ÏLòzgS�¥�í�rk�éóí�ek�����ρ�g·AN�OK§·�JÑXeg·A�

O��¦f{�{"�e5§·�ò©O�ÑH{Âñ�Ç��H{Âñ�Ç�½ny²"

½n3.8. e{wk =

(
uk

yk

)
}´�{2)¤�S�S��rkd(3.6)½Â��"Ké?¿÷vn ≥ 1§·

�½Â

w̃n =
1

n

n∑
k=1

wk, and r̃n =
1

n

n∑
k=1

rk.

u´�`�:{w∗ =

(
u

y

)
}§÷v

θ(w̃n)− θ(w∗) +
ρ

2
‖r̃n‖2 ≤

1

n

(
ρ

2
‖A(u0 − u)‖2 +

1

2ρ
‖γ0‖2

)
. (3.34)

y²:θ(w)�à5�uk ∈ ∂θ(wk)§·�k

θ(wk)− θ(w∗) ≤ (sk)T (wk −w∗) (3.35)
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�â(3.33)�½Â§·�b�ρu)
pgO�§q~�§oØC§=

ρk = jp−qρ0 , p+ q + o = k , p, q, o ∈ N+

�â(3.6)-(3.8)§��

(sk)T (wk −w∗) = −(γk)TA(uk − u) + {γk + ρA(uk−1 − uk)}T (yk − y)

= −(γk)T (yk − y + rk) + {γk + ρA(uk−1 − uk)}T (yk − y)}

= −ρ{A(uk − uk−1)}T (yk − y)− (γk)T rk.

(3.36)

(Ü(3.34)Ú(3.36)§

θ(wk)− θ(w∗) ≤ −ρ{A(uk − uk−1)}T (yk − y)− (γk)T rk. (3.37)

�ÑXe�ª

(a− b)T b =
1

2
{‖a‖2 − ‖a− b‖2 − ‖b‖2}, . (3.38)

dÚn3.1Ú(3.38)

− ρ{A(uk − uk−1)}T (yk − y)

= ρ{A(uk − uk−1)}T rk − ρ{A(uk − uk−1)}TA(uk − u)

=
ρ

2
{‖A(uk−1 − u)‖2 − ‖A(uk − u)‖2 − ‖A(uk − uk−1)‖2},

(3.39)

þªCz�a = A(uk−1 − u)Úb = A(uk − u)��"

Ón§�â(3.9)Ú(3.38)k

−(γk)T rk =
1

ρ
(γk, γk−1 − γk) =

1

2ρ
(‖γk−1‖2 − ‖γk−1 − γk‖2 − ‖γk‖2)

=
1

2ρ
(‖γk−1‖2 − ‖γk‖2)− ρ

2
‖rk‖2.

(3.40)

�â(3.37)§(3.39)Ú(3.40)§·���

θ(wk)− θ(w∗) +
ρ

2
≤ ρ

2
{‖A(uk−1 − u)‖2 − ‖A(uk − u)‖2}+

1

2ρ
(‖γk−1‖2 + ‖γk‖2). (3.41)

dθ´à5§eªf÷v

θ(w̃n) ≤ 1

n

n∑
k=1

θ(wk),

‖r̃n‖2 ≤
1

n

n∑
k=1

‖rk‖2.
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�(


ék = 1�k = n¦Ú§��

θ(w̃n)− θ(w∗) +
β

2
‖r̃n‖2 ≤

1

n

(
β

2
‖S(u0 − u)‖2 +

1

2β
‖λ0‖2

)
,

y²�."

{wk =

(
uk

yk

)
}´Âñ��`�:{w∗ =

(
u

y

)
}�S�S�§Ú\±e�þ:

ξk :=

(
wk

γk

)
=


uk

yk

γk

 ∈ R3N and ξ∗ :=


u

y

γ

 ,

d½n3.6,wk → w∗�Xk → +∞,KÓ�k

ξk → ξ∗ as k →∞

2gd(3.33)�½Â§

ρk = jp−qρ0 , p+ q + o = k , p, q, o ∈ N+

u´§Ú\±e�þξ̃k:

ξ̃k =


uk+1

yk+1

γk + jp−qρ0(yk+1 −Auk)

 .

½n3.9. b�ÏL(2.4)-(2.6)O���S�
{
ξ̃k
}∞
k=1
�z��©þ"@o

lim
k→∞

{
k · min

i=1,2...,k
{F (ξ̃i)}

}
= 0. (3.42)

y²µÄuT¯K����`5^�§½Â¼êF (ξ̃k) : R3N → [0,+∞)§

F (ξ̃k) = ‖G−A[γk + jp−qρ0(yk+1 −Auk)]‖2 + ‖yk+1 −Auk‖2

+ dist2(0, δ[a,b](y
k+1) + [γk + jp−qρ0(yk+1 −Auk)]),

(3.43)

Ù¥G = λΩAMv(Auk+1 − yΩ) + λΓAMg(Auk+1 − yΓ) + λMvu
k+1.

0 ∈ dist2(0, δ[a,b](y
k+1) + [γk + jp−qρ0(yk+1 −Auk)]),

G−A[γk + jp−qρ0(yk+1 −Auk+1)] = 0,

DOI: 10.12677/pm.2026.164095 111 nØêÆ

https://doi.org/10.12677/pm.2026.164095


�(


��òþãü��ª�\F (ξ̃k)(Üª(3.6)�Ún3.2¥Ek�½Â§-ρ = ρ0§K�3C > 0§¦�

F (ξ̃k) = ‖jp−qρ0A2(uk+1 − uk)‖2 + ‖rk+1‖2

= j2(p−q)ρ0‖A‖2ρ0‖A(uk+1 − uk)‖2 + ‖rk+1‖2

≤ Cj2(p−q)
{
ρ0‖A(uk+1 − uk)‖2 + ρ0‖rk+1‖2

}
≤ CEkj

2K

j2q
≤ CEk

j2q
.

�âª(3.20)§?ê
∑∞

k=0Ek´Âñ�©1j
2q�XkO���±�5�ÇO�§ÏdEk

j2q
��±�ê

P~�Ç4~"dd����?ê
∑∞

k=0
Ek

j2q
Âñ§?
�íÑ��?ê

∑∞
k=0 F (ξ̃k)´Âñ�"2

�â©z[19]¥�Ún6.1§ª(3.42)¤á"

Figure 1. Convergence curve

ã 1. Âñ©Ûã

4. ê�¢�

�!·�òÏLê��~�y¤JÑ�U?�O��¦f{�k�5"æ^k��{é¯K

?1lÑz§ü�ê���64§¤k�~þÏLMATLAB^�¦)"(JÌ�ÏLãL/ª¥yµ

Ù¥ã(ã 1)^uÐ«ØÓ�{�Âñ�Çé'§LK©O�ÑS�gêiter§��Cþu�L2Ø

�§G�Cþy�8IG�yΩ (3«�ΩS)ÚyΓ (3>.Γ S)�Ø�§±9���¼J(y, u)���"

¯K�Ê�N����10−6§±e�¯K�äN��§

λ = 0.2, λΩ = λΓ = β = α = 1,

yΩ = sin(πx2) sin(πx1), yΓ = yΩ|Γ.

l�í��éóí��Âñ­��±wÑ§3Ù{ëê�±ØC��¹e§g·A�O��¦
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Table 1. ADMM solution results for different ρ

L 1. ØÓeρ��O¦f��{¦)(J

ρ iter ‖y − yΩ‖L2(Ω) ‖y − yΓ‖L2(Ω) J(y, u) ‖u‖L2(Ω)

0.5 - - - - -
1 43 5.63376e-01 2.10195e-01 1.92040e-01 3.35454e-01
2 32 5.66067e-01 2.14567e-01 1.94598e-01 3.37089e-01
3 23 5.66075e-01 2.14551e-01 1.94602e-01 3.37136e-01

adaptive 18 5.66136e-01 2.14428e-01 1.94654e-01 3.37782e-01

f{¤IS�gê��§=���ÂñN��¦"L 1¥�êâ�<y
ù�:µéuρ = 0.5�§

3·��10−6IOeÃ{��Âñ§g·AN��ρ=I18gS�=�Âñ§��u�½ρ¤I�

S�gê§¿©Ny
ÙÏLÄ�N�ëê²ï��15�éó�15�`³"

5. o(

�©�é�ÛU>.^��ý�.�`��¯K§JÑ�«�g·Avëêρ��O��¦f

{"nØ�¡§ÃI�6.�KF¦f��35§î�y²
�{��ÛÂñ5¶Ó�ïá
H

{��H{üaÂñ�Ç§y²T�{3à¯Kµee��ÂñE,Ý�O(1/n)"ê��¡§Ï

Lk��lÑò¯K=z�k��`z�.§Ú\g·Aρ�#üÑ§��â�í��éóí��

Ä�CzgÄN�vëê"¢�(JL²§g·AüÑ3�y¦)°Ý�Ó�wÍ~�
S�g

ê§�G�[ÜØ��8I¼ê�Ú�½ëê�{�(JpÝ��§�y
¤J�{�°�5�

p�5"
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