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Abstract
This paper proposes a method for the numerical solution of large deflection structural problems
involving finite strains, subject to exhibiting inelastic constitutive response. This method computes the

singular point in the arc length method using differential of determinant in LDLT decomposition.

Outputs of numerical examples show that the proposed idea works well and the buckling mode may be
computed from the direct linear equation without additional computational costs.
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IERR=0
Ie C
C FD=0.D0
C ** Triangular LDLt decomposition for full matrix DO=LN
Ie C (i,1)
C input FD=FD-1.D0/A(1,])
C A : given symmetric coefficient matrix c (i)
C 2-dimension array as A(NN,N) DO J=I+1.N
C B : work vector, 1-dimension array as B(N) B()=-A(D)
C NN : given adjustable dimension for array A DO K=1J-I-1
C N : given order of matrix A and vector B B()=B(D)-AJLFK)*B(I+K)
C EPS : parameter to check singularity of the matrix output END DO
Ie output FD=FD-B(J)*B(J)/A(J,J)
C A : L matrix and D matrix, 2-dimension array as A(NN,N) END DO
C FD : differential of determinant END DO
C ICHG : numbers of minus element of diagonal matrix D c
C (numbers of eigenvalue) RETURN
C IERR : error code LD
C =0, for normal execution C
C =1, for singularity c
c C ** Solution of linear equation by LDLt for full matrix
SUBROUTINE LDLV(NN,N,A,B,FD,EPS,ICHG,IERR) c
C C input
IMPLICIT REAL*8 (A-H,0-Z) C A : L matrix and D matrix, 2-dimension array as A(NN,N)
DIMENSION A(NN,N),B(N) C B : given right hand side vector, 1-dimension array as B(N)
C NN : given adjustable dimension for array A
LDLt decomposition C N : given order of matrix A and vector B
ICHG=0 C output
DO I=1,N C B : work and solution vector, 1-dimension array as B(N)
C d(i) C
DO K=1,I-1 SUBROUTINE SOLV(NN,N,A,B)
A(LD=A(LD)-AKK)*A(LK)**2 ¢
END DO IMPLICIT REAL*8 (A-H,0-Z)
IF (A(L]).LT.0.D0) ICHG=ICHG+1 DIMENSION A(NN,N),B(N)
IF (DABS(A(L])).LT.EPS) THEN
IERR=1 forward substitution
RETURN DOIELN
END IF DO J=I+1,N
C 1Gi,j) B(I)=BM)-AUJ.D*B(I)
DO J=I+1,N END DO
DO K=1,I-1 END DO
C

A D=AJ.D-AJK)*AKK)*A(LK)
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C backward substitution C =0, for normal execution
DO I=1,N C =1, for singularity
B(I)=B(I)/A(LI)
END DO SUBROUTINE MCDHB(NN,N,NQ, A,B,FD,S,ICHGIERR)
DO I=1,N C
II=N-I+1 IMPLICIT REAL*8 (A-H,0-Z)
DO J=1,1I-1 DIMENSION A(NN,NQ),B(N)

B(J)=B(J)-A(ILJ)*B(II)

END DO C LDLt decomposition

END DO ICHG=0
C DO I=1N

RETURN C d,i)

END DO J=MAX(1,I-NQ+1),I-1
C A(LNQ)=A(LNQ) -A(J,NQ)*A(LNQ+J-I)**2

END DO
WIZ, N NTANCET B2 7 e 7o AxRd. LA IF (A(INQ).LT.0.D0) ICHG=ICHG+1
FITS Y RSO SE 2 K1 1R, 2202, ng it IF (DABS(A(LNQ)).LT.EPS) THEN
MAER LGN FigZR L TND. [ERR=1
RETURN

—_ — END IF
£ C 14,j) :1j
C

vertical decomp.

N —> n DO J=I+1,MIN(I+NQ-1,N)
AA=A(NQ+L-J)
DO K=MAX(1,J-NQ+1),I-1

nq nq AA=AA- A(LNQ+K-D)*A(K,NQ)*A(J,NQ+K-J)
X-1 32 R{T4 END DO
A NQ+I-J)=AA/A(INQ)
C END DO
C C
C ** Triangular LDLt decomposition for band matrix END DO
c IERR=0
C input C
C A : given coefficient band matrix FD=0.D0
C 2-dimension array as A(NN,NQ) DOI=LN
C B : work vector, 1-dimension array as B(N) C @i.1)
C NN : given adjustable dimension for array A FD=FD-1.D0/A(LNQ)
C N : given order of matrix A C (i)
C NQ : given half band width of matrix A DO J=I+1,MIN(I+NQ-1,N)
C EPS : parameter to check singularity of the matrix B(J)=-A(J,NQ-(J-I))
C output DO K=1,J-I-1
C A : L matrix and D matrix, 2-dimension array as A(NN,NQ) B()=B(J)-A(U,NQ-(J-D+K)*B(I+K)
C FD : differential of determinant END DO
C ICHG : numbers of minus element of diagonal matrix D FD=FD-B())*B(J)/A(J,NQ)
C (numbers of eigenvalue) END DO
C IERR : error code DO J=I+NQ,N
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C ** Solution of linear equation by LDLt for band matrix (£&~TH %‘%T $B. I, ma—hr - T7Y
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C input [1/(f'/ )| ZIEE LTRHATE 5. IMEOREN
C A : given decomposed coefficient band matrix H BETE 0T, wﬂﬁ{ﬁl\@’%ﬁgﬁﬁ#ﬁ TVEAR
C 2-dimension array as A(NN,NQ) WRIA=Z—"JWOLTZENTED. LanL, FEE
C  B: given right hand side vector, 1-dimension array as B(N) D ZNFE TOEMIERMND, DI R A7 &
C NN : given adjustable dimension for array A FRELS A2 IEREICR D B120E, |1/(F £)| &z o T
C N given order of matrix A and vector B SR Y O B 8 D fi KA D e e i % il B 9~ % 4%
C NQ : given half band width of matrix A ERd 5. FIZIE, #MEE S 5E1E, BIROT A
C  output %8 HBUETHR L7 (O 2l BRAE) THIBRY 25
C B : solution vector, 1-dimension array as B(N) ZElThB. Lo, [1/(f'/ f)] & O il [RE D
¢ INEWH BRI T T ERICH RS A BRTE .
SUBROUTINE SOLABINN.N.NQA.B) Bz LR OFEEEET D LT O L D 7 EREE
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IMPLICIT REAL*8 (A-H,0-Z) a7
DIMENSION A(NN,NQ),B(N)
(1) step=0
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SOLIN AT T, 1 AT v T TORKSKEELL, 5
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