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Pivoting for Accuracy

becomes:

(xx 0 ooo}
O0x 0 0 x0
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00 5 10
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00-5 & 01
00 x 0 x0
000 x x0
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Example 1: After two steps of G.E. MNA matrix

From: A. Sangiovanni-Vincentelli




Solution:

011 X x 0
xxon* 011
xx 0 xx0
Example 2:
1.25x107*1.25 41| _ {6.25}
125  12.5/x, 75

solution to 5 digit accuracy

x4 = 1.0001

X5 = 5.0000

From: A. Sangiovanni-Vincentelli

Problem with Small Pivots

1.25-107
12.5
GE
1.25-107*
0

125~ [6.25
125(x, | | 75

: x|
12.5-1.25-10° || x, |

1.25

6.25
75-6.25-10°
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From: A. Nardi




Problem with Small Pivots

125-10* 125[ x| [6.25
125 125|x| |75

GE

1.25-107 1.25 . 6.25
0 12.5-1.25-10° | x, | |75-6.25-10°

Rounded to 3 digits

1.25-10* 125 x| [ 625
0 ~1.25-10° || x,

ENENIE

. e
From: A. Nardi e

Floating Point Arithmetic

Double precision number (IEEE Representation)

64 bits
P |
sign " g
11 bits 52 bits (1 implied bit of 1)
[-1022,1023] 253 = 1.16x10-16

Range 10308 to 10308

Machine precision: ¢ = 1016
= 1+e=1
Avoid sum/subtraction of large and tiny numbers

= Avoid big multipliers
= Do NOT use equalities in floating point arithmetic




Pivoting Strategies

1. Partial Pivoting:

choose r as the smallest integer such that

u

search | J)

area | ] '

e

2. Complete Pivoting

Choose r and s as the smallest integers such

k K
that ‘ar(k) = max |aif )‘
i=k,..n u
j=k...n
search | )}
area | ] r
s
s

3. Threshold Pivoting

a. Apply partial pivoting only if|ak(:)‘ <ep|ar(:)
(k)

b. Apply complete pivoting only if ‘ai:’|<8p|ars

15

From: A. Sangiovanni-Vincentelli

Partial Pivoting for Small Pivots

swap

12510 1.25|x,| |6.25

LR T s sl ]
GE

12.5 12.5 x| 75
0 125-12.5-10° || x,| |6.25-75-107°

Rounded to 3 digits

125 1257 x] [ 75
0 125|x,| |6.25
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From: A. Nardi




