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3 CG  

8 Aφ=b Iterative 

Method Krylov 6 A

7 Symmetric Positive Definite

Conjugate Gradient Method CG 6

Krylov

1 M 1
A M A

−=

1
b M b

−= [M]-1
A bφ =

M-1 A-1 1
A M A

−=

CG 1  

 

Compute r
(0)

= b-Ax
(0) 

for i= 1, 2, … 

    solve Mz(i-1)= r(i-1) 

    ρi-1= r(i-1) z(i-1) 

    if i=1 

      p
(1)

=z
(0)

  

     else 

      βi-1= ρi-1/ρi-2 

      p
(i)

= z
(i-1) 

+ βi-1 z(i) 

    endif 

    q
(i)

= Ap
(i)

 

    αi  = ρi-1/p(i) q(i) 

    x
(i)

= x
(i-1) 

+ αi p
(i) 

    r
(i)

= r
(i-1) 

– αi q
(i) 

      
check convergence |r| 

End 

1   CG Conjugate Gradient Method 6  

 

solve Mz
(i-1)

= r
(i-1) M

Diagonal 

Scaling Point Jacobi Method 6

M A Diagonal Matrix

D D 1 solve 

Mz
(i-1)

= r
(i-1) r z
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Compressed Row 
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1 Compressed Row Storage CRS  

  Fortran C  

ICELTOT N  - -  

NPLU  - -  

D  (N) [N]  

X  (N) [N]  

W  (N,4) [4][N] 

CG

R,Z,P,Q 1

DD  

B  (N) [N]  

indexLU  (0:N) [N+1] 

 

CRS  

itemLU  (NPLU) [NPLU] 

CRS  

AMAT  (NPLU) [NPLU] 

 

CRS  

 

1 CRS CG

 A p= q 2  

 
Fortran 

 
 
 
 
 
 
 
 

C 
 
 
 
 

 
 

2   CRS Ap= q  

 

3
 http://nkl.cc.u-tokyo.ac.jp/files/fvm.tar 
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3 4 Fortran C 1 OpenMP

1

N OpenMP

 

 

  

solve Mz
(i-1)

= r
(i-1) 

 

 

  

ρi-1= r(i-1) z(i-1) 

 

 

  

x
(i)

= x
(i-1) 

+ αi p
(i) 

 

 

  

q
(i)

= Ap
(i) 

 

 

 

 

 

3   CG OpenMP Fortran  
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