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 me to MATLAB.(aþ) Na grafe� sun�rthsh sto MATLAB pou na kataskeu�zei tridiag¸niou
 (n × n) p�nake
 th
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.H sun�rthsh prèpei na dèqetai w
 e�sodo th di�stash tou p�naka (n), kaj¸
 kai ta a, b, c,kai na epistrèfei ton tridiag¸nio p�naka.(bþ) Na grafe� sun�rthsh sto Matlab pou na kataskeu�zei ton tetragwnikì (n × n) p�naka
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0 0 · · · 0 12 0 · · · 0
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,

ìpou o �nw arister� upop�naka
 10Im èqei di�stash m × m (fusik� prèpei m ≤ n).H sun�rthsh prèpei na dèqetai w
 e�sodo ta m kai n kai na epistrèfei ton p�naka.(gþ) Kataskeu�ste tou
 p�nake
 T kai M twn erwthm�twn (1) kai (2) me n = 10, m = 4, a = 2,
b = c = −1, kai upolog�ste me to MATLAB:

i. To �jroisma S = T + M kai to ginìmeno P = TM .
ii. Ti
 idiotimè
 tou M kai to di�nusma twn diagwn�wn stoiqe�wn tou M .
iii. Thn or�zousa tou M kai to ginìmeno twn diagwn�wn stoiqe�wn tou M .
iv. Ton p�naka X me stoiqe�a Xij = P 2

ij .
v. To mègisto kai to el�qisto stoiqe�o th
 kur�a
 diagwn�ou tou p�naka X.2. H sun�rthsh hilb(n) tou MATLAB kataskeu�zei ton n × n p�naka Hilbert A = [aij ]1≤i,j≤nme aij = 1/(i + j − 1), pou e�nai èna klassikì par�deigma p�naka kak 
 kat�stash
. H sun�r-thsh invhilb(n) tou MATLAB kataskeu�zei ton akrib  ant�strofo tou n × n p�naka Hilbert



(toul�qiston gia n ≤ 15, per�pou). Gr�yte èna prìgramma Matlab pou na kataskeu�zei ton p�-naka Hilbert A gia n = 2, 3, . . . , 10 kai ton ant�strofì tou A: a) w
 inv(A) (A−1) kai b) w

invhilb(n). To prìgramm� sa
 ja prèpei na upolog�zei thn posìthta t(n) = ‖A−1− invhilb(n)‖2gia n = 2, 3, . . . , 10, kaj¸
 kai to de�kth kat�stash
 κ2(n) tou p�naka Hilbert A w
 pro
 thn ‖·‖2.Apeikon�ste grafik� ti
 sugkr�sei
 sa
 b�zonta
 ti
 timè
 tou n ston �xona twn x kai ti
 timè

log10(t) kai log10(κ2) ston �xona twn y (bl. help semilogy). Sqoli�ste ti
 grafikè
 autè
parast�sei
.3. Ena
 trìpo
 gia na kataskeu�soume èna tuqa�o p�naka A ∈ R

n×n me prokajorismèno de�kth kat�-stash
 k e�nai o akìloujo
:BHMA 1 Dhmiourg ste diag¸nio p�naka D me diag¸nia stoiqe�a dii = k−(i−1)/(n−1), i =

1, . . . , n, ìpou k stajerì
 jetikì
 arijmì
 (k ≥ 1).BHMA 2 Kataskeu�ste ènan tuqa�o orjog¸nio p�naka Q (QT Q = I). (Sto MATLAB èna
tètoio
 p�naka
 ja mporoÔse na dhmiourghje� me thn entol  orth(rand(n)): bl. help orth).BHMA 3 A = QT DQ.(i) Exhg ste giat� o A ja èqei de�kth kat�stash
 k w
 pro
 thn ‖ · ‖2 (eukle�deia nìrma).(ii) Gr�yte m�a sun�rthsh matcond sto MATLAB pou na dèqetai w
 paramètrou
 eisìdou ta nkai k kai na epistrèfei ton p�naka A. EpalhjeÔste oti o de�kth
 kat�stash
 tou A, w
 pro
thn ‖ · ‖2, e�nai telik� o k.(iii) Qrhsimopoi¸nta
 th sun�rthsh matcond tou prohgoÔmenou erwt mato
 kataskeu�ste tuqa�op�naka A (500 × 500) me de�kth kat�stash
 k = 106. Dhmiourg ste ep�sh
 èna di�nusma b,tètoio ¸ste h akrib 
 lÔsh tou sust mato
 Ax = b na e�nai x = (1, 1, . . . , 1)T . An y, z e�naioi upologistikè
 lÔsei
 tou sust mato
 me qr sh tou ant�strofou p�naka (y = A−1b) kai meapaloif  Gauss, ant�stoiqa, upolog�ste to qrìno pou apaite�tai gia k�je ep�lush kaj¸
 kaita megèjh ‖x − y‖2, ‖x − z‖2, ‖Ay − b‖2, ‖Az − b‖2. Ti sumpera�nete gia thn akr�beia kaithn taqÔthta twn dÔo mejìdwn?PROSOQH!
• Ja prèpei na doulèyete sti
 �die
 om�de
 twn dÔo atìmwn me autè
 th
 prohgoÔmenh
 �skhsh
.
• H exètash th
 �skhsh
 ja g�nei thn Pèmpth 3/12, se ¸re
 pou ja anakoinwjoÔn sthn istosel�datou maj mato
.
• Kat� th di�rkeia th
 exètash
 ja prèpei na èqete maz� sa
 mia èkjesh (tupwmènh   qeirìgrafh)sthn opo�a ja perièqontai oi apant sei
 sta Jèmata 2 kai 3 (sq mata, sqoliasmì
 tou
 klp.).
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