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(4)

Modified Fault Tolerant Gauss Jordan MFTGJ

M
Procedure MFTGJ (M,n)
* M

n

begin

«y

fors=1ton

begin
2 ME
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@ Mg
end

& MY

end
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4-3

10 -30][30312
M(g):01ooogog
oo 1 0//O01 2

00 14 1 3%4%6

M&

2
30312 18

2 4
|\/|(2>=0505 z
S 1001 3 3
3 2 4 % 23

3 3

M&

Rowsum(3) = a2 —[a? + a? +2

Colsum(4) = a2 —[a? +a? +2]
aéi)

aly =ay) + Rowsum(3) =3+ (-1)

3 0 312 18
20 4 2

(2) — 3 3
|v"3500123
324 % 23

3 3

Visual Basic 6.0

Public Sub MFTGJ (M() As Double, ByVal n As Integer)
Const Zero As Double = 0.0000000001
Dim Mcs(), RowSum(), ColSum() As Double
Dim McsRow, McsColum As I nteger

18| |3 00 6 9
2 020 4% 2
— 3 3
3 001 2 3
23| |3 21 2 14

3 3
Mg al

+a?1=3-[0+0+1+3]=-120
46 4
:?—[12+§+3] =-1+0

=2

Dim RowFaultPosition, Col FaultPosition, RowFaultNumber, Col FaultNumber As Integer

Dim temp As Double
Dims, i, j, MaxPivot As Integer
McsRow = n+1
McsColum = n+2
Redim Mcs(1 To McsRow, 1 To McsColum)
Redim RowSum(McsRow)
Redim Col Sum(M csColum)
Fori=1Ton+1
RowSum(i) =0
Next
Forj=1Ton+2
ColSum(j)=0
Next

-13-

aly =2



Fori=1Ton+1
Forj=1Ton+2
Ifi=n+1Then
Mcs(i, j) = ColSum(j)

Else
Ifj=n+2Then
Mcs(i, j) = RowSum(i)
ColSum(j) = ColSum(j) + RowSum(i)
Else
Mes(i, j) = M(i, j)
RowSum(i) = RowSum(i) + M(i, j)
ColSum(j) = ColSum(j) + M(i, j)
End If
End If
Next
Next
‘n
Fors=1Ton
MaxPovit = s

Fori=s+1Ton
If Abs(Mcs(i, s)) > Abs(Mcs(MaxPovit, s)) Then MaxPovit = i
Next
If Abs(Mcs(MaxPovit, s)) < Zero Then
Print !
Exit Sub
Else
If MaxPovit <>sThen’
Fori=sTon+2
temp = Mcs(s, i)
Mcs(s, i) = Mcs(MaxPovit, i)
Mcs(MaxPovit, i) = temp
Next
End If
End If

Fori=1Ton+1
Ifi<sThen
RowSum(i) = Mcs(i, i)

Else
RowSum(i) =0
End If
Next
Forj=1Ton+2
If j <sThen
ColSum(j) = Mcs(j, j)
Else
ColSum(j)=0
End If
Next

Fori=1Ton+1
Forj=n+2TosStep-1
Select Casei
Cases
Casen+1
Mes(i, j) = Mcs(i, j) —Mcs(s, j) * (Mcs(i, s) / Mcs(s, s) — 1)
Case Else
Mcs(i, j) = Mcs(i, j) —Mcs(s, j) * Mcs(i, s) / Mcs(s, S)
End Select

If i <>n+l)And (j <>n+2) Then'
RowSum(i) = RowSum(i) + Mcs(i, j)
ColSum(j) = ColSum(j) + Mcs(i, j)
End If
Next
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Next

‘

For i

Next
End Sub

5-1

(1)

)

©)

(4)

Next
RowFaultNumber =0 ¢
ColFaultNumber =0 ¢
Fori=1Ton

RowSum(i) = Mcs(i, n+2) — RowSum(i)

If Abs(RowSum(i)) > Zero Then
RowFaultNumber = RowFaultNumber + 1 ¢
RowFaultPosition =i *

End If

Next
Forj=1Ton+1

ColSum(j) = Mcs(n+1,j) — ColSum(j)

If Abs(ColSum(j)) > Zero Then
ColFaultNumber = ColFaultNumber + 1 ¢
ColFaultPosition=j *

End If

Next

If (RowFaultNumber >= 2) Or (ColFaultNumber >= 2) Then
Print “ 1 "
Exit Sub

End If

If (RowFaultNumber = 1) And (ColFaultNumber = 0) Then *
Mcs(RowFaultPosition, n + 2) = Mcs(RowFaultPosition, n + 2) — RowSum(RowFaultPosition)
End If
If (RowFaultNumber = 0) And (Col FaultNumber = 1) Then *
Mcs(n + 1, Col FaultPosition) = Mcs(n + 1, Col FaultPosition) — Col Sum(Col FaultPosition)
End If
If (RowFaultNumber = 1) And (ColFaultNumber = 1) Then*
Mcs(RowFaultPosition, Col FaultPosition)= Mcs(RowFaultPosition, Col FaultPosition) + RowSum(RowFaultPosition)
End If

=1Ton
Print“x(* & i & *) =" & Mcs(i, n+ 1) / Mcs(i, i)

o(n%)

nx(n+1) o(n?)

(n-1) (n+2) n
o(n?)

nx(n+2) n o(n®)

nx(n+1) n

O(n®)

©)

n O(n)
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- 213 125 37.4| 853 161.4| 2706 4209 6188 887.9| 1196.6
42.0 34.4 37.0 39.2 39.0 37.1 34.9 40.8 43.2 36.9
305
1200
1000
o | —a PR o
e BEEDE
§O0 t e
400 |
200 |
0= - H
0 10 20 30 40 50 &0 70 80 a0 100
5-2
X;
i j
X1 X X2 Xa1
X1 Xq(n+2) 12 X1(n+2)
X2 X 2(n+2) X X 2(n+2)
| Xt X ()2 ] | X1 X ()2 ]
(N+Dhx(n+2)
Why
XptXp =81t Xg T X5 =8y t 8y Xpp T Xy =8 8y
Xp tXp =28, +8y X ' J q; I J

ai(n+2) a2(n+2) a(n+1)1 a(n+2)2

-16 -



X1 %12 ) ]
%21 X2 A1 2)
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m bit
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5-4
[8]
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Inversion  Cholesky Faddeeva
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5. Johnson, B. W., “Design

Visual Basic 6.0

mantissa e b
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Gauss elimination -
LA decomposition Matrix

, 28
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and Anaysis of Fault-Tolerant Digital Systems,” Chap. 3,

.17 -



Addison-Wesley Publishing Company, Inc., U.SA.

. Huang, K. H., and Abraham, J. A. “Algorithm-based fault tolerance for matrix operations,”
|EEE Trans. Comput. vol. C-33, 6 (1984), pp. 518-528.

. Jou, J. Y., and Abraham, J. A. “Fault tolerant matrix arithmetic and signal processing on
highly concurrent computing structures,” Proc. |EEE, vol.74 no.5, (1986), pp. 732-741.

. Vijay, M., and Mittal, R. “Algorithm-based fault tolerance:a review,” Microprocessors and
Micro-systems, vol.21, (1997), pp. 151-161.

. Wilkinson, J. H. “Rounding Errors in Algebraic Processes,” Englewood Cliffs, NJ,
Prentice-Hall, 1963.

-18-



040418





