EM 181: Arijmhtikă AnĹlush I (Akad. ètoc 2004`2005) TrÐth 28 IounÐou 2005

2h Ergasthriakă ’Askhsh

’Ena klassikì parĹdeigma pinĹkwn kakăc katĹstashc eÐnai oi pÐnakec Hilbert H_n, me stoiqeÐa

H_n(i, j) = 1 i + j − 1

, i, j = 1, . . . , n.

Qrhsimopoiăste ta upoprogrĹmmata DGETRF kai DGETRS tou LAPACK gia na lÔsete to grammikì sÔsthma H_nx = b, ìpou H_n eÐnai o pÐnakac Hilbert diĹstashc n. Qrhsimopoiăste akìmh to upoprìgramma

DGECON tou LAPACK gia na pĹrete mia ektÐmhsh gia to deÐkth katĹstashc tou pÐnaka H_n sth nìrma

‖ · ‖_1. To diĹnusma b kataskeuĹste to ètsi ÿste h akribăc lÔsh tou sustămatoc H_nx = b na eÐnai x = (100, 100, . . . , 100)^T . Trèxte to prìgrammĹ sac gia tic timèc tou n = 6, 8, 10 kai 12, kai upologÐste to sqetikì sfĹlma ‖x − ~x‖_1/‖x‖_1, ìpou x eÐnai h akribăc lÔsh kai ~x h lÔsh pou dÐnei to prìgrammĹ sac. Gia na upologÐsete thn posìthta ‖x − ~x‖_1 ulopoiăste th sunĹrthsh:

DOUBLE PRECISION FUNCTION VNORM(N,U,V)
INTEGER N
DOUBLE PRECISION U(*), V(*)

KĹnte mia grafikă parĹstash (qrhsimopoiÿntac logarijmikă klÐmaka) pou na apeikonÐzei th sumperiforĹ tou sfĹlmatoc wc proc ton deÐkth katĹstashc gia tic diĹforec timèc tou n. Autì mporeÐ na gÐnei eÔkola, an apojhkeÔsete ta apotelèsmatĹ sac se èna arqeÐo me ìnoma p.q. reserr.dat, me to prìgramma

gnuplot wc exăc:
$ gnuplot
> set parametric
> set logscale x
> set logscale y
> set title ’Ovoma kai arithmos mntrwou’
> plot ’reserr.dat’ w l
> set term post
> set output ’errors.ps’
> replot
> quit

Tupÿste to arqeÐo errors.ps. MporeÐte na deÐte to arqeÐo autì, protoÔ to tupÿsete, me thn entolă

gv errors.ps.

PROSOQH!

• Anatrèxte stic shmeiÿseic gia to LAPACK pou upĹrqoun sthn istoselÐda tou majămatoc. (Blèpe anakoÐnwsh TetĹrthc 10 NoembrÐou 2004.) ’Osoi qrhsimopoiăsoun glÿssa C, ja prèpei na tropopoiăsoun katĹllhla tic parapĹnw sunartăseic kai upoprogrĹmmata kai na diabĹsoun thn parĹgrafo twn shmeiÿsewn tou LAPACK sqetikĹ me thn klăsh upoprogrammĹtwn tou LAPACK apì progrĹmmata C.

• KatĹ th diĹrkeia thc exètashc ja prèpei na èqete mazÐ sac tupwmèno to sqăma.