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Abstract
This paper presents a derivative of determinant with respect to eigenvalue in LDU decomposition and the numerical
algorithm. The proposed method is effective in especially the band matrix that can save a storage capacity sharply compared
with the densed matrix. This method computes the singular point in nonlinear analysis and eigenvalue problem using
proposed method. Outputs of humerical examples show that the proposed idea works well and a validity through numerical

simulation.
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A : given coefficient matrix,

2-dimension array as A(n,n)

b : work vector, 1-dimension array as b(n)

¢ ! work vector, 1-dimension array as c(n)

n : given order of matrix A and vector b

eps : parameter to check singularity

of the matrix output

@7 —#

A L matrix , D matrix and U matrix,
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2-dimension array as A(n,n)
fd : derivative of determinant
ierr - error code
=0, for normal execution
=1, for singularity
@ LDU%31i#
doi=1,n
<d@G,)>
do k=1,i-1
AGD=AGD-AGH*AG,)D*AG,D
end do
if (abs(AG,1))<eps) then
lerr=1
return
end if
<1G,)) and u(,j>
doj=itln
do k=1,i-1
AGD=AG,D-AGK*Alk,k)*Ak,)
AGH=AGH-AGK*Ak k) *Alk,))
end do
AGD=AG,)/AG,D
AGP=AGHI/AG,)
end do
end do
1err=0
@ATHIADEA B & D5y
fd=0
<@,D)>.
doi1=1,n
fd=fd-1/AG,1)
end do
<@,j)>
doi=1,n-1
doj=i+1n
b()="AG,)
c(=AG))
do k=1,-1-1
b()=b()-A,i+k)*b(i+k)
c(§)=c()-AG+k,j*cli+k)
end do
fd=fd-b()*cG)V/AG,))
end do
end do
2) fiRDFE
OAS7T—%
A Lmatrix , D matrix and U matrix,
2-dimension array as A(n,n)
b : given right hand side vector,

1-dimension array as b(n)
n : given order of matrix A and vector b
QWh7—%
b : work and solution vector, 1-dimension array
QRMERA
doi1=1,n
doj=i+1n
b()=b(-AG,D*b ()
end do
end do
@EIBRA
doi1=1,n
b@®=b{)/AG,1)
end do
doi1=1,n
1i=n-i+1
do j=1,ii-1
b()=b()-AG,i)*b()
end do
end do
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né+1+nu nf+1+nu

B-1 FATHI & R

1) LDU 53 LATHIOEAEI & 28 a0 E
OATyT7—%#

A1 given coefficient band matrix,

2-dimension array as A(n,nl+1+nu)

b : work vector, 1-dimension array as b(n)

¢ : work vector, 1-dimension array as c(n)

n : given order of matrix A

nl : given left half band width of matrix A

nu : given right half band width of matrix A

eps : parameter to check singularity of the matrix
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A Lmatrix, D matrix and U matrix,
2-dimension array as A(n,nl+1+nu)
fd : derivative of determinant
lerr : error code
=0, for normal execution
=1, for singularity
QLDU 75 fi#
doi=1,n
<d(,1)>
do j=max(1,i-min(nl,nu)),i-1
AG,nl+1)=AG,nl+1)-AG,nl+1-G5)*
AGnl+1D)*AGnl+1+G-)
end do
if (abs(A(i,nl+1))<eps) then
ierr=1
return
end if
<1G,j)>
do j=i+1,min(i+nl,n)
s1=AG,nl+1-G-1)
do k=max(1,j-nl),i-1
sl=sl- AG,nl+1-G-k)*A(k,nl+1)
*Ak,nl+1+G-k))
end do
AQ,nl+1-G-1)=sV/AG,nl+1)
end do
<u(ij)>
do j=i+1,min(i+nu,n)
su=AG,nl+1+G-1)
do k=max(1,j-nu),i-1
su=su-A(,nl+1-G-k))*A(k,nl+1)
*A(k,nl+1+G-k))
end do
AG,nl+1+G1)=swA(,nl+1)
end do
end do
1err=0
DITHIADEAEI L D85y
fd=0
<G>
doi1=1,n
fd=fd-1/AG,nq)
end do
<@,j>
doi1=1,n-1
do j=i+1,min(G+nl,n)
b(j)=-a(,nl+1-G-1)
do k=1j-1-1

b(=b()-a(,nl+1-G-D+k)*b(i+k)
end do
end do
doj=i+nl+1n
b()=0.d0
do k=1,nl
b(=b()-aG,k)*b(nl-1+k)
end do
end do
do j=i+1,minG+nu,n)
c()=-a(,nl+1+G-1)
do k=1,j-1-1
c(=c§-al+k,nl+1+G-1)-k)*cG+k)
end do
end do
do j=i+nu+1,n
¢()=0.d0
do k=1,nu
c()=c()-ai,nl+1+k)*c(-nl-1+k)
end do
end do
doj=i+1n
fd=fd-b()*c()/a(nl+1)
end do
2) fROFE
OANT—%#

A given decomposed coefficient band matrix,

2-dimension array as A(n,nl+1+nu)

b : given right hand side vector, 1-dimension

array as b(n)
n : given order of matrix A and vector b

nl : given left half band width of matrix A
nu : given right half band width of matrix A

@7 —%
b : solution vector, 1-dimension array
@RTERA
doi1=1,n
do j=max(1,i-n]),i-1
b@=b@{)-AG,n+1-G9)*b()
end do
end do
@EIBRA
doi1=1,n
1=n-i+1
b(i)=b(i)/a(i,nl+1)
do j=ii+1,min(n,i+nu)
b(i1)=b(i1)-a(ii,nl+1+G-ii)) *b()
end do
end do
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