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1. 7��4~�U|-�H�>�P|f:
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, (1.1)�v A ∈ R
m×m F℄)gVJ, C ∈ R

n×n Fit℄)	gVJ, B ∈ R
m×n(m > n) Fr�sJ, x, f ∈ R

m, y, g ∈ R
n. vb�f�, ~�%

u :=

(

x

y

)

, F (u) :=

(

A B

−BT C

)

u−
(

f

−g

)

. (1.2))4 (1.1) H:� Ω∗ = {u | F (u) = 0}iZ. ~�F R, R+, R++ j��D=O, in=O, g=O, F R
n  R

m×n j��D n w=�nZ* m× n w=JZ*. ℄J M ∈ R
m×n,�n v ∈ R

n, ~�F MT , vT j��D M , v H}q, ‖M‖ =
√

λmax(MTM) �D�DH
* 2018 � 3 U 7 +KF.
1) �=��: �'�'W+�= (11625105, 11926358, 11871279, 11571178, 11801279)�0X:�'W+�=

(BK2018078)�C��z->+W/�X�= (2017r059).



40 # [ P + 2020 �dO. ℄�n u, v ∈ R
n, F uT v �D u, v HÆ�, ‖u‖ =

√
uTu �D�DHdO. ℄J

X, Y ∈ R
n×n, F X ≻ Y �DJ X−Y gV. =���>�P|fDFK"ZV*Ny,H&_vP. -�O?�|f [11, 15], SN(!��a+|f [7, 10], ÆPbH�P�o [4], �G\r [6, 12], RzNu� [5, 16] JJ.℄K�>�P|f, D A ∈ R

m×m, C ∈ R
n×n, B ∈ R

m×n (m > n) F=��MJ<, T?:b/�l6�:wvI�. D C = 0 <, �>�P|f (1.1) t�v�P|f, ℄``|fHT?:b8EI�D_H.F, �-�O�iD% Uzawa fb (+) PIU Zb) [8], �>y8'V.T?Zb (+) GSOR Zb) [2], H�℄)�℄)jsHT?Zb (+) HLSS T?Zb) [13] J. D C 6= 0 <, 5I�D_H.F [3, 14] J.�vuJ( [3] /�:�P|fH�O�iD% Uzawa fb [2] s�E�:�>�P|fv , d2p�>H PIU Zb (+) GPIU Zb). �WJ A gV, B r�s, C = O �
C = κQ (�v Q F�Amj:J BTP−1B + C HATJ), κ Fit=&O, P gV��~�O)4j,�, v2p GPIU ZbHJk!i
, �ZbT?HJ�B-�:

Algorithm 1: ��>�P|f (1.1) H GPIU Zb
Input: 4 P ∈ R

m×m, Q ∈ R
n×n F℄)gVJ, it&O η, θ ∈ R, vV1A�n

x0 ∈ R
m, y0 ∈ R

n, T?�" ERR, �"< ε, �=T?8O Kmax.

1 while ERR > ε D k < Kmax do

2 xk+1 = xk + ηP−1 (f −Axk −Byk)

3 yk+1 = yk + θQ−1(BTxk+1 − Cyk − g)

4 end/ GPIU Zb�*JH�B,  
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.1�&J( [13] l��FjsQ5Hfbd2p�>H#gH�℄)�℄)jsHT?Zb (+) GMLHSS T?Zb), �v A X:vi℄)J, B H := 1
2 (A + AT ) gV, Bvr�s, C v℄)	gVJ. ℄J C ? j:
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, (1.3)Z�DL/J B }�* (B1, B2), �ZbJT?sB-�:/ GMLHSS Zb�*JH�B,  
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