MDM^T decomposition

Purpose:_T

Usage: N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

←_{(see )}

INTER ← below.

COND ← )

d d − log_{10}^{BdP}

T T T

× × d_{i + i} ×2 m_{i + i} d_{ii} a_{ii}

× ×2 − d_{i,i − 1} d_{i − i − 1}

Er-

SYCE

< 1

).

Storage:

Time: 6 N^3 + 4 19 N_2 + 6 25 Nadditions

6 N^3 + 4 13 N_2 + 6 5 Nmultiplications

2 N^2 + 2 5 Ndivisions

N^2 +Ncomparisons

Method:

Author:

SYCE

References: Nu-

Example:

ε Σ ^xi where ε − b δ Σ ^{δx}i δ x ≤

PORT

SYCE

       N=5
C

C
        JEND=0
        IREAD=I1MACH(1)
           JBEGIN=JEND+1
           READ(IREAD,1)(C(J),J=JBEGIN,JEND)

                SAVEC(J)=C(J)

           READ(IREAD,1)B(I)
           SAVEB(I)=B(I)
C
C

       IWRITE=I1MACH(2)
       IF(COND.GE.1.0/R1MACH(4))WRITE(IWRITE,31)

       BNORM=0.0
       WRITE(IWRITE,33)

          BNORM=BNORM+ABS(B(I))

C
C
       IEND=I1MACH(11)*IFIX(R1MACH(5)/ALOG10(2.0)+1.0)
C
C
C
C

SYCE

          L=1

C

C

C

C
          WRITE(IWRITE,71)ITER

          RNORM=0.0

                RNORM=RNORM+ABS(R(I))
                WRITE(IWRITE,41)B(I)

       WRITE(IWRITE,91)

       STOP
       END

− − 16. − − 6.0 − 37.0 − − − 15.0

448. − 111. 1029. 1207. − 719.

SYCE

-8.0002890
-3.0003689
-1.9998967
-5.0000131
 8.0000029

-8.0000000
-3.0000000
-2.0000000
-5.0000000
 8.0000000

-8.0000000
-3.0000000
-2.0000000
-5.0000000
 8.0000000

SYCE

Purpose:^T

Usage: N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

←^)

INTER ← below.

T T T

× × d_{i + i} ×2 m_{i + i} d_{ii} a_{ii}

× × − d_{i,i − 1} d_{i − i − 1}

SYDC

Er-

< 1

above).

Storage: None

Time: 6 N^3___ + 4 3 N_2 + 6 7

6 N^3___ + 4 N^2___ + 6 11

2 N^2___ + 2 N divisions

2 −

Method: A ε

Author:

Reference: Numer.

SYDC

Example:

T × × × × × ×

        NPOS=0
C

C

C
        K=1
        I=1

C

×

C
          NPOS=NPOS+1
          K=K+2*(N-I)+1
          I=I+2

C

×

C

          I=I+1

        WRITE(IWRITE,41)NPOS

SYDC

Purpose:

Usage: N → C → B →_{≥ ≥NB} ← IB →_{gram} NB →

INTER →

Er-

< 1 < N < 1

SYFBS

Storage: None

Time: NB×^2 − NB×^2 + NB×

Method:

Author:

Reference: Numer.

SYFBS

Example: ×^{− 1}

− 1 − 1

AX^T = B^T

Y(J)=B(I,J)

B(I,J)=Y(J)

SYFBS

Purpose:

Usage: N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

B →_{≥ ≥NB} ← IB →

NB →

MDM^T

SYLE

Er-

< 1 < N < 1

Storage:

Time: 6 N^3___ + ( 4 3 + ×N_2 + ( 6 7 +

6 N^3___ + ( 4 1 + ×N_2 + ( 6 11 + ×

2 N^2___ + ( 2 1 + ×

2 −

Method:

Author:

Reference: Numer.

SYLE

Examples: ×^{− 1} − 1

− 1 − 1 that A^{− 1}

   B(I,J)=0.0

B(I,I)=1.0

SYLE

T

Purpose:^{T T}P^T

Usage: N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

←^)

INTER ← below.

EPS →^{if d}kk^dkk^×_{− 1}

T T T

× × d_{i + i} ×2 m_{i + i} d_{ii} a_{ii}

× × − d_{i,i − 1} d_{i − i − 1}

SYMD

Er-

< 1

).

Storage: None

Time: 6 N^3___ + 4 N^2___ + 6 7

6 N^3___ + 4 N^2___ + 6 11

2 N^2___ + 2 N divisions 2 −

Method:

Author:

SYMD

Reference: Numer.

Example:

       IWRITE=I1MACH(2)
C

        K=1

        WRITE(IWRITE,11)

SYMD

Purpose: Axwhere A

Usage:

N →^x C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

X →^x

B ←^x

see

< 1

Time: N^2 additions N^2 multiplications

SYML

Author:

Example: solver. x A b = x Ax = b This x × A

a i − j. x

        N=10
C
C
        L=0

              L=L+1
              C(L)=J-I

C
C
           X(I)=UNI(0)
C
C
C
C

SYML

C
C
       IWRITE=I1MACH(2)
       WRITE(IWRITE,31)
       WRITE(IWRITE,32)(X(I),B(I),I=1,N)
C
C
       ERR=0.0
          ERR=ERR+ABS(B(I)-X(I))
       ERR=ERR/SASUM(N,X,1)
       WRITE(IWRITE,41)ERR
       STOP
       END

− 8 ×10^{− 7}

SYML

Purpose:

1≤ i ≤ n

max_{j=1}Σ^n a

Type:

Usage: <answer> N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

<answer> ←_{1≤ i≤n}max_{j=1}Σ^n a

see

< 1

Storage: None

SYNM

Time: N^2 additions

Author:

Example: Ax = b tions x r = Ax − b satifies

A x r (1.1)

where ε

a i − j x_i =i 1≤i≤n maxx_i

        L=0
C
C
        N=50

              L=L+1
              C(L)=J-I
              CC(L)=C(L)
           B(I)=I
C
C
C

SYNM

C
C
C
C
C
        ERR=0.0
           ERR=AMAX1(ERR,ABS(B(I)-FLOAT(I)))
           R(I)=R(I)-X(I)
        XNORM=SAMAX(N,X,1)
        RNORM=SAMAX(N,R,1)
        RELERR=ERR/XNORM
        RELRES=RNORM/(XNORM*SYNM(N,CC))
        IWRITE=I1MACH(2)
        WRITE(IWRITE,31)RELERR,RELRES

        STOP
        END

− 8 × 10^{− 5}

SYNM

Purpose:

Usage: N → C → × a_{11} c_1 a_{21} a_{22} → c_2 c_5 a_{31} a_{32} a_{33} c_3 c_6 c_8 a_{41} a_{42} a_{43} a_{44} c_4 c_7 c_9 c_{10}

B →_{≥ ≥NB} ← IB →

NB →

COND ← )

d d − log_{10}^{BdP}

SYSS

MDM^T

Er-

< 1 < N < 1

Storage:

Time: 6 N^3___ + ( 4 19 + × N_2 + ( 6 25 + ×

6 N^3___ + ( 4 13 + × N_2 + ( 6 5 + ×

2 N^2___ + ( 2 5 + ×

2 +

SYSS

Method:

Author:

References: Nu-

Example:

a_{i,j} i − j

C

−

C
           L=1
           SUM=(N*(N-1))/2

                 C(L)=J-I
                 L=L+1

              B(I)=SUM
              SUM=SUM+FLOAT(I-(N-I))

C

SYSS

C
           ERR=0.0

           ERR=ERR/FLOAT(N)
           IWRITE=I1MACH(2)
           WRITE(IWRITE,31)N
           WRITE(IWRITE,32)COND
           WRITE(IWRITE,33)ERR

         STOP
         END

SYSS

Let Δb If Ax = b then

A(x x) = b b

where

x x ≤ K(A) b b (1.1)

where K(A A, K(A) A A^{− 1} and . x_1 =_{i =1}Σ^n |x_i | if x

b b ε ε^{− 8} ×10^{− 5} with N

SYSS