
 

Lecture 20 GAUSSIANELIMINATION GE

Solve where HE
mm nonsingular

DX _b Xe Em be an

GE transformsproblem into an uppertriangular

equivalent problem which
can be solvedby

back substitution
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We use the familiarROWECHELON

operations to find U Cand L

As far as solving X A b we note that
Lux b f yeuxLysb
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Then we can backsubstitute

frombottom to top
2 4 4 Xy 2

X 5 Xy 4 113 2

2x Gt Xy Xy 42 3

X Xz 2 3 1Xy 8 7 X 7
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COMPUTATIONALIMPLEXITY Ax b Alb

Storage ZDarray 1cmmtl

since He6w portion ofthearray
wherezeroesgo

can provide all Reshrage you
need for the

factorstech amputeth L matrix

speed measured in FLOPS aGCm3

To see this
GAUSSIANELIMINATIONALGORITHM

sohu.es Ax b mxm

Input Alb Caij lsisnnlsj.mil AUGMENTED
MATRIX

Output Xi Kism or error message

1 For istm I eliminationprocess

2 Letpbeswellestintegerwith
i p.cm api 0

if nointegerpanbefound output munigieskhui
3 if pti Ep Ei stop

if

mama

6 Ej mjiEc Ej
7 if amm O output

nounigresolutnei stop

8 xmsam.mn amm beginbacksubstitute

Er mi ai.mx EaijxjKaii
lo output x
end



OPERATION COUNT
Inpink ore lies of interest
Look at 5 6

s m i divides
6 multipliesresults in

Hn i 8h it1

Ken mi m iiDsubtracts

so for 5 6 for each is1,2 m l

theH dv mi t m i m it 1 mi m i 12

addslab m i cm it

MultslDN lmillm.it lmt2mi I

2CmD it Ei2 2m3t3m
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Subladd
i
cnn.itCmit D Cuttmi I

kmti.E.it t m3jm

8 I tlm i mutts Im it 1 adds foreach
summehuterm the sub 81 divide

i xnztm hwltstmz.in adds
devs subs

ng'tmi ng t Em G m3
wits add



PIVOTING SCALING howto minimise theeffect

of roundoff errors in an ill anti
hued matrixproblem

Partial row Pivotig row exchanges

Full Calumulrow PNoky row art
exchanges

MotivehyExample

ex 0.000 txt 1.00 y 1.00

1 00k t l 00g s 2.00

True solution to 5 significantdigits

1.00010 gs0.99990
weused exactarithmetic dropped to5sigdigits

Solution of f to 5 significant digits willbe

10000g 10000 ys l 00

and X 0.00 Prettybed
We did Gaussian eliinchu

We will do portidpivoting all we dohereis

switch the rows Proceed with Gaussian
elimination



I 00 1 1.0052.00
0.0001 41.09 1.00

Perform GE Ssignificant digit
1 1.00

y 1.00
Greatmproverent

ANALYSISOFPROBLEMW ROUNOFF

ex E i 0.003000 1159.14 2 59.17

Ez 5.291 1 6.130 2 46.78

has exectsinhuito4 digitrounding
X _10.00 72 1.00

911 0.003000 ispivot Iis small

Mz Sq4 1763.66 rounds 1763
Ez Mz E EL

0.003000 11 5 1472 59.17
104300 2 104400

insteadobtlemoreprecise
0.003000 11 59.1472 59.17

104309.376 2 104309.375



i disparity innagnitudes Mab and bae

has introducedroundoff but error has not
propagated yet
Backward soluble

Xz 1.001 choseto 212 1.000

but
x 59.17 159.147 1.001

0.003000
10.00

72d

w opink exact

fbad
X

10 10


