Purpose:

Usage: N → A →_{≥ ≥ ×} trix

IA → B →_{≥ ≥ NB} ← IB → NB →

Note:

Er-

< 1 < N < N < 1 k^{th}

GEBS

Storage: None

Time:^2 − × 2 − × N ×

Author:

Example:

1 − 1 − − 1 1 − − 1 − 1

1 − 1 1

GEBS

        N=15
C

        B(N)=1.0

        IWRITE=I1MACH(2)
        WRITE(IWRITE,21)(I,B(I),I=1,N)

        STOP
        END

GEBS

Purpose:

Usage: N → A →_{≥ ≥ ×} ←^) IA →

INTER ← ) COND ← )

d d − log_{10}^{BdP}

GECE

Er-

< 1 < N

Storage:

Time: 3 N^3___ + 2 9 N_2 + 6 19

3 N^3___ + 2 5 N_2 + 6 7

2 N^2___ + 2 3

Method:

Authors:

Reference:

GECE

Example:

ε Σ ^xi where ε − b δ Σ ^{δx}i δ x ≤

PORT

C
       N=5
       IA=5
       IB=5
       NB=1
       IREAD=I1MACH(1)
C

GECE

C
C
         SAVEB(I)=B(I)

C
C
       IWRITE=I1MACH(2)

C
C
       WRITE(IWRITE,42)

       BNORM=0.0
       WRITE(IWRITE,44)
       WRITE(IWRITE,45)
C
C

C
C
              IEND=I1MACH(11)∗

C
          WRITE(IWRITE,52)

                DSDOT=0.0

∗B(J)

C

∗

C

C

GECE

C
          WRITE(IWRITE,71)

C

C
          RNORM=0.0

C

C
          IF(RNORM.LT.R1MACH(4)∗

       WRITE(IWRITE,91)

       STOP
       END

1. − − 9. − − 3. − − 15. − 18. − − −

78. − 320. − 81. 215.

− 10856.

GECE

− 5.9872369 − 4.9984942 − 8.0019742 4.9995200 − 6.9999477

− 0.0000020 − 0.0000190 0.0000215 − 0.0000073 − 0.0000473

− 6.0000002 − 5.0000000 − 7.9999999 5.0000000 − 7.0000000

− 0.0000001 − 0.0000001 − 0.0000004 0.0000026 − 0.0000011

− 6.0000000 − 5.0000000 − 8.0000000 5.0000000 − 7.0000000

GECE

GECE

Purpose:

Usage: N → A →^{≥ N} ≥ × ←^{Note)} IA →

INTER ←

Note)

Note:

Er-

< 1 < N

GEDC

Storage: None

Time: 3 N^3___ + 2 N^2___ + 6 N additions

3 N^3___ − 2 N^2___ + 6 N multiplications

2 2 − divisions

Method: Aε, where ε

Author:

Example:

A

A = E C F D

where C and F n × n D and E are n × n D and E n n

ment.

GEDC

C^{− 1} AX=B

E C F D = EC^{− 1} I I 0 0 C F − EC^{− 1} D D .

If B B = B^L

B_U

where B_U n

EC^{− 1} I I 0 − 1 = − EC^{− 1} I I 0 ,

to AX=B

0 C F −^{− 1} D D X = BL −^{− 1} BU

B_U

X

X = X^L

X_U

where X_U n X

F by F − EC^{− 1} D B_L by B_L − EC^{− 1} B_U FX_L = B_L B_U by B_U − DX_L CX_U = B_U

C^{− 1} with C

C

GEDC

X_U B_U and X_L B_L.

        N=200
        .
        .

C
C

              TEMP(I)=0
           TEMP(J)=D(J)

C
C
           TEMP(I)=BU(I)

C
C
C
C

C
C

        .
        .

GEDC

Purpose:

Usage: N → A →_{≥ ≥ ×}

IA → B →_{≥ ≥ NB} ← IB → NB →

INTER →

GEFS see

< 1 < N < N < 1

Storage: None

Time:^2 − × 2 − ×

Author:

GEFS

Example:

.

.

.
.
.

GEFS

Purpose:

Usage: N → A →_{≥ ≥ ×} IA → B →_{≥ ≥ NB} ← IB → NB →

GELE

Er-

< 1 < N < N < 1

Storage:

Time: N^{3 2} ×(N^2− N^3/3− N^2 ×(N^2− (N^2− ×

Method:

Authors:

Example:

GELE.

GELE

× 10^3 × 10^6, × 10^{− 7} × 10^{− 4}. × a = i − j + i≥ j j− i for i <j

I max I) −

        IA=100
C
C

              SUM=0.0
                 A(I,J)=ABS(I-J)
                 AA(I,J)=A(I,J)

              B(I)=SUM
              BB(I)=SUM
C

           TIME=FLOAT(ILAPSZ(0)-IT)/64.0
C
C
           ERR=0.0

C
C

GELE

   TIMES=FLOAT(ILAPSZ(0)-IT)/64.0
   IWRITE=I1MACH(2)
   WRITE(IWRITE,31)N,COND
   WRITE(IWRITE,32)ERR
   WRITE(IWRITE,33)TIME
   WRITE(IWRITE,34)TIMES

STOP
END

GELE

Purpose:

Usage: N → A →_{≥ ≥ ×} ←^) IA →

INTER ← ) EPS →^ukk^{≤k≤N,}

× A(1,1) × A(2,2) × ×

GELU

Er-

< 1 < N

Storage: None

Time: 3 N^3___ − 2 N^2___ + 6 N additions

3 N^3___ − 2 N^2___ + 6 N multiplications

2 2 − divisions

Method:

Author:

Example:

F = Mb^E

≤ M < 1.

GELU

C

C

       EQUIVALENCE(D(1),IN(1))
C

C
       IPOINT=ISTKGT(N,2)

C

C
       BETA=FLOAT(I1MACH(10))
       ONOVBE=1.0/BETA

       DETMAN=IN(ISIGN)*ONOVBE
       IDETEX=1

           DETMAN=DETMAN*M
           IDETEX=IDETEX+E

              IDETEX=IDETEX-1
              DETMAN=DETMAN*BETA

       RETURN
       END

GELU

Purpose: Axwhere A

Usage:

N →^x A →_{≥ ≥ ×} IA → X →^x B ←^x

see

< 1 < N

Time: N^2 additions N^2 multiplications

Author:

GEML

Example: x A b = x Ax = b This x × A a = i − j + i≥ j j− i for i <j

x

        N=10
C
C

              A(I,J)=J-I

C
C
           X(I)=UNI(0)
C
C
C
C
C
C
       IWRITE=I1MACH(2)
       WRITE(IWRITE,31)
       WRITE(IWRITE,32)(X(I),B(I),I=1,N)
C

GEML

C
       ERR=0.0

       ERR=ERR/SASUM(N,X,1)
       WRITE(IWRITE,41)ERR

       WRITE(6,42)COND

       STOP
       END

− 5

GEML

Purpose:

1≤ j≤ n

max_{i =1}Σ^n a

Type:

Usage: <answer> N → A →^{≥ N} ≥ × ←^) IA →

<answer> ←_{1≤ j≤n}max_{i =1}Σ^n a

see

< 1 < N

Storage: None

GENM

Time: N^2 additions

Author:

Example: Ax = b lutions x r = Ax − b satisfies

A x r

where ε

a = i − j + i≥ j j− i for i <j

x_i =i 1≤i≤n maxx_i

C
C
        N=50

              A(I,J)=J-I
              AA(I,J)=A(I,J)
              AA(J,I)=A(J,I)
           B(I)=I
C
C

GENM

C

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*GENM(N,AA,IA))
        IWRITE=I1MACH(2)
        WRITE(IWRITE,31)RELERR,RELRES

        STOP
        END

5 − 8 − 3

GENM

Purpose:

Usage: N → A →_{≥ ≥ ×} IA → B →_{≥ ≥ NB} ← IB → NB →

COND ← )

d d − log_{10}^{BdP}

GESS

Er-

< 1 < N < N < 1

Storage:

Time: 3 N^3___ + N_2 × ( 2 9 + + N × ( 6 19 +

3 N^3___ + N_2 × ( 2 5 + + N × ( 6 7 +

2 N^2___ + N × ( 2 3 +

Method:

GESS

Authors:

Reference:

Example: ×

       N=5
       IREAD=I1MACH(1)
C

C
       NB=2

C

C

       IWRITE=I1MACH(2)

C
       WRITE(IWRITE,22)

C
       STOP
       END

GESS

1. − − 9. − − 11. − − 15. − 18. − − −

− 191. − 190.994

− 986. − 985.775 − 6496. − 6495.553

− 1.0000001 − 1.0320001 − 3.9999999 − 3.9970000

− 1. − 1.032 − 4. − 3.997

× 10^{− 7}

× 10^{− 5}

GESS

Let Δb If Ax = b then

A(x x) = b b

where

x x ≤ K(A) b b

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}

B as b B as b b b / b ._1 as x x x x / x

GESS