EM 191: Eisagwgă stouc ArijmhtikoÔc AlgorÐjmouc (Akad. ètoc 2004`2005) TetĹrth 20 AprilÐou 2005

2h Ergasthriakă ’Askhsh

1. GrĹyte se Fortran mia uporoutÐna MATRML(LDA,N,A,B,C) pou na upologÐzei to ginìmeno dÔo n×n pinĹkwn A kai B kai na to apojhkeÔei ston pÐnaka C. (To LDA eÐnai h prwteÔousa diĹstash tou pÐnaka^· prèpei LDA≥ max{1,N}.) DokimĹste thn uporoutÐna sac me touc 3 × 3 pÐnakec A = 4 1 −2 0 4 2 −8 2 4 kai B =

−0.3750 0.2500 −0.3125 0.5000 0.0000 0.2500 −1.0000 0.5000 −0.5000

. (Ti sumperaÐnete gia touc

pÐnakec A kai B?)

2. GrĹyte se Fortran mia sunĹrthsh ANORM(LDA,N,A) pou na upologÐzei thn 1-nìrma enìc n × n pÐnaka A. DokimĹste to prìgrammĹ sac stouc pÐnakec A kai B tou erwtămatoc 1. UpologÐste to deÐkth katĹstashc cond_1(A) tou pÐnaka A, wc proc th nìrma ‖ · ‖_1. (cond_1(A) = ‖A‖_1‖A^{−1}‖_1.)

3. (’Askhsh P3-4, FMM) O antÐstrofoc enìc pÐnaka A mporeÐ na orisjeÐ wc ènac pÐnakac X tou opoÐou oi stălec ikanopoioÔn tic exisÿseic

Ax_j = e_j ,

ìpou e_j eÐnai h j`stă stălh tou monadiaÐou pÐnaka. GrĹyte mia uporoutÐna me ìnoma INVERT kai paramètrouc

SUBROUTINE INVERT(NDIM, N, A, X, COND, IPVT, WORK),

h opoÐa dèqetai wc eÐsodo ènan pÐnaka A tĹxhc N kai katĹ thn èxodo dÐnei ènan pÐnaka X pou eÐnai prosèggish tou antistrìfou tou A, kajÿc kai mia ektÐmhsh tou deÐkth katĹstashc (COND), kai plhroforÐec gia thn odăghsh (IPVT). H uporoutÐna sac ja prèpei na kaleÐ mia forĹ thn DECOMP kai N sunolikĹ forèc thn SOLVE. Den ja prèpei na proqwrĹte ston upologismì tou X an, mèsw thc DECOMP, ektimĹte ìti o A eÐnai (akribÿc ă sqedìn) mh antistrèyimoc.

(aþ) GrĹyte èna kurÐwc prìgramma pou ja kaleÐ thn INVERT kai ja upologÐzei ton antÐstrofo enìc pÐnaka A. To prìgrammĹ sac ja prèpei akìma na kaleÐ thn uporoutÐna MATRML kai th sunĹrthsh ANORM, twn erwthmĹtwn 1 kai 2, gia na upologÐzei to ginìmeno tou pÐnaka A epÐ ton antÐstrofì tou kai thn 1-nìrma thc diaforĹc ‖AA^{−1} − I‖_1. (FusikĹ, an oi prĹxeic gÐnontan akribÿc ja èprepe ‖AA^{−1} − I‖_1 = 0.) DokimĹste to prìgrammĹ sac me ton pÐnaka A tou erwtămatoc 1.

(bþ) ’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. UpologÐste mèsw thc DECOMP mia ektÐmhsh tou deÐkth katĹstashc twn pinĹkwn Hilbert H_4, diĹstashc 4 × 4, kai H_5, diĹstashc 5 × 5. UpologÐste me to prìgramma tou erwtămatoc 3a’ touc antistrìfouc X kai Y twn H_4 kai H_5, antÐstoiqa, kajÿc kai tic posìthtec ‖H_4X − I‖_1 kai ‖H_5Y − I‖_1. SqoliĹste ta apotelèsmata.

(gþ) DokimĹste na upologÐsete ton antÐstrofo tou 6 × 6 pÐnaka Hilbert H_6.

• H exètash thc Ĺskhshc ja gÐnei thn ebdomĹda 16/5 - 20/5 se ÿra pou ja anakoinwjeÐ sthn istoselÐda tou majămatoc.