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Elcaynylka

[Mapakdie eptypadovial td XapaKINPloTiKA TOU UITOAOY10TIKOU OUCTIIIATOG TO OIT0i0 XPIO110IIoW)0allE yia
v UAOIOIN oY g £PYACTPLAKIG AOKNonNg. 'a Tov uroAoyio1io tov XapaKploTKOV XP1otHoro|0nkay
6Uo0 e161ka poypappata, 1o CPU-Z kat to PC Wizard.

(i) Enefepyaotng: Intel(R) Core(TM) i5-2500 CPU @ 3.30GHz
O ev Adyw enedepyaotr|g S1abEtel Téooeptg UpPrveg Kat 1 ouyvotnta Asttoupyiag tou eivar 3.30GHz.

Kpugpn Mvijpn: H kpugr] tou pvhun, peyéboug 6MB, aroteAeital arnd tpia emineda, L1, L2, L3, pe
10 MPAOTO £IIEdO va X®piletal oe KPUPI PVHHL EVIOADV KAl KpUpr| pviun 6edopévav. ZUyKeKpIEva :

L1 Data Cache: 32 KBytes, 8-way set associative, 64-byte line size
L1 Instruction Cache: 32 KBytes, 8-way set associative, 64-byte line size
L2 Cache: 256 KBytes, 8-way set associative, 64-byte line size
L3 Cache: 6 MBytes, 12-way set associative, 64-byte line size

Eib80g tng MOALTIKNG £yypad1|g otV Kpudn pvipn: Write-Back.
Ag1toupy1lko cuotnpa tou unodoyloty: Windows 7 Professional Service Pack 1 (64-bit).
(ij) Tha v vdoroinon g doknong Xpnotpornownke n ékdoorn 8.01 (R2013a) tng MATLAB.

(iii) H Sraxkprtdtnta tou xpovopetpnty tic/toc, Sndadr) nmocog xpovog pecodabet petadu tou tic kat tou toc
av e s1e€ayBei kavévag urodoyiondg, exktpdtat ota 8.2935¢ — 08 sec., 6nA. 8.2935 x 1028 sec.

(iv) To amotédeopia g ouvaptnong bench yia ) Sidonaon pnrpoev LU sivai: 0.0470 sec.

Ag xpnotporotouviat eviohég FMA ard 1o ev AOy® UITOAOY10TIKO ouotnd.

1 IIpageig pe IMoAucdvupa

(@) Zinv apaypado rou akoAoubei da eEnyriooupie yia oo AGyo Xpnotiorolouvial 0l GUvapthoelg poly
Kat polyval, kabwg Kal Mg akpBwg Aettoupyouyv, £xoviag PEAETOel TOUG KOO1KEG ToUg aro to Matlab.

poly: H poly &éxetat wg €icodo eite éva n X n pnipwo, eite éva diavuopa. ‘Otav 1 £100dog eivat eva
HnTeeo A, éniadn p = poly(A), emotpépetat éva didvuopa-otAn prikoug n+l, ta ototxeia tou ornoiou
etvatl o1 CUVIEAEOTEG TOU XapaKtnplotikou noAvevupou det(A] — A). Ot ouvieheotég sival Siatetaypévor
katd @Bivouoa duvapn. ‘Otav n eloodog ival éva diavuopa r, dndadn p = poly(r), emotpépetal £va
Siavuopa-otnAn ta ototyeia Tou oroiou eivatl 01 CUVIEAEOTEG TOU TTOAUMVULI0U, TOU OIToi0U ot pieg eivat ta
otoixeia tou Siavuopartog r. Ouotaotikd, divoviag oG 10060 11g pileg evog MOAUGVUNIOU, ETIOTPEPOVIAL
ol ouviedeotég autou. ITo ouyKekpliéva, 1) ouvaptnon poly €Aéyxel apXiKa td XAPAKINPIOTIKA TOU
MOAU®VUPOU. ATopakpuUvel Ti§ TIPEG TIOU arelpiovial, Katl xprnotpornotel @oppovia avadpoung. Ta
arnotedéopata mou divet eivat «mpaypatkar, av ot pideg eivat ouduyeig piyadikeg.



B)

polyval: H polyval uniodoyilet éva rodvevupo. HY = polyval (P, X) eruotpépet v agia tou noduve-
vupou P oto X. To P eivatl éva §iavuopa prkoug n+1, 1ou onoiou ta ototxeia €ivat ol OUVIEAECTEG TOU
moAuwvupou oe @Bivouca oeglpd. Av 1o X eivat pnrpoo 1 Sidvuopa, t0te 10 MTOAU®VUPO UTtoAoyiletat
oe 6Aa ta onueia oto X. ITo ouykekpiéva, apXikd eAéyxet 1o ot 1 €i0odog eival Sidvuopa. Eriong,
Xpnoworotet ) péBodo tou Horner yia ) yeviky) mepintoor) rou 1o X eivat évag mivakag. Xpnoionotet
apapéTpoug mou £xouv Byetl g anotédeopa g polyfit. Kataokeudder pnipcoo Vandermonder yia to
rawvoupto X.

I'a 10 600¢v moAuwmvupio vdororjoape script MATLAB (apyxeio ex1.m) pie to oroio unoloyioupe toug
OUVIEAEOTEG TOU O Pop®1] duvapooelpdg 11€om g poly, Tig TiHég ToU KABe moAumvUpou ota onpeia x =
1,z = n, kabwg kat g pideg mou ermotpépet 1 ouvaptnon MATLAB roots. Zin ouvéxela ouykpivoupe
TG pideg IOU €TNOTPEPEL 1] TOOLS HE TG IPAYVHATIKEG Pideg ToU ToAumvuipou. TEdog, mapoucialoupe ta
anoteAéopata Kat Tig paypatikeg pideg o€ Kovr) ypakr) apdotacn Kat o0X0A1adoupe Tt apatpoueE.

(i)

format long

k = [15:2:25];

values = zeros(6,2);

for i = 1:length (k)

% Ypologismos suntelestwn apo tis gnwstes rizes
coefficients = poly(l:k(1));

solutions = [1l:k(i)];

disp (strcat ('Coefficients for k= ', num2str(k(i))));

coefficients’

disp (strcat ('Roots for k= ', num2str(k(i))));

disp (/... ) ;

r = roots (coefficients)

% Ypologismos timwn tou ka8e polywnumoy sSsta x = 1, x = n
values (i, [1 2]) = polyval (coefficients, [1 k(i)]);
figure

subplot (2,1,1), plot([l:k(i)], "k=x’, ’'Markersize’, 5)
title ('theoritical solutions’)

xlabel (! solution number’)

ylabel ("values’)

subplot (2,1,2), plot(real(r), imag(r), ’'rx*x’)
title (' solutions computed by roots’)

xlabel (' real part’)

ylabel ( imaginary part’)

end




(i) IMapaBeroupe g TEG TOU KABe MOAUGVUPOU ota onpeia * = 1, = n, onwg uroAoyiotnkav ano
NV EKTEAEOT] TOU MAPATIAV® Script:

IToAucvupo/Enpeio =1 T=n
D15 0 0
D17 0 0
P19 0 33362176
P21 -65536 2.294070598041600e+13
D23 8388608 3.644865039019541e+17
P25 1.503238553600000e+10 | -1.712305311450888e+22

[Tivaxkag 1: Tyég moAuvwvupiou

[Napatpoupe nag eve ivoupe 0To EKAOCTOTE MOAUMVUNO ®G 10080 T1g pideg tou z = 1, = n, dev
naipvoupe PNGEVIKO AMOTEAECIA Y1a OAEG TG TEPUTIMOELG.

(iii) IMaipvoupe 1Ta MAPAKAT® AnoteAéopata:
en =15
H roots ermotpégpet 1o Siavuopa:

[15.000000268968613
13.999997689630304
13.000008647420207
11.999981276991626
11.000026161192281
9.999975134726144
9.000016483519099
7.999992319684219
7.000002501047653
5.999999441413502
5.000000082683621
3.999999992322418
3.000000000411776
1.999999999988686
| 1.000000000000111 |

Ot TP€g autég eivat ITOAU KOVIA OTIS MPAYHATIKEG Pileg TOU MOAUGVULLOU

1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15.
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on =17
H roots ermotpépet 1o Siavuopa:

[16.999999407654144 |
16.000011076558543
14.999934400092544
14.000204047694421
12.999603130249795
12.000523707211315
10.999509103972596
10.000335288275501
8.999831184160357
8.000062848716047
6.999982890121404
6.000003314774610
4.999999567516789
4.000000034362123
2.999999998620772
2.000000000019045

| 0.999999999999960

Ot mpaypatikég pideg Tou moAumvuiiou eivat:

1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15, 16, 17.

theoritical solutions
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oen =19
H roots ermotpépet 1o Siavuopa:

[19.000027021273119]
17.999834075241566
17.000328251661717
16.000180233276151
14.997759270007226
14.005378955541451
12.992379126571681
12.007294475160844
10.995047480109756
10.002458915286169
8.999124012863504
8.000223182949775
6.999960725408893
6.000004606184322
4.999999651955219
4.000000017019094
2.999999999486902
2.000000000002510
| 1.000000000000145 |

O1 mpaypatikeg pideg 1ou moAuwvupou sivat:
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16, 17,18, 19.

theoritical solutions
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oen =21
H roots ermotpépet 1o Siavuopa:

[ 20.997800308398620
20.021729406742342
18.870779624438509
18.271882618961232

16.554835386399514 + 0.4711362264243831
16.554835386399514 — 0.471136226424383:
14.444280044942694 4 0.467320726095183:
14.444280044942694 — 0.467320726095183:
12.732342978660608
12.124699576746448
10.983391254127591
9.997185695247495
9.002595902502229
7.999256283842197
7.000113898831021
5.999991505594797
5.000000050308115
4.000000034765502
2.999999998126284
2.000000000022433
1.000000000000056

Ot paypatikég pideg tou noAuwvupou sivat:

1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15, 16, 17, 18, 19, 20, 1.

theoritical solutions
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on =23
H roots ermotpépet 1o Siavuopa:

22.999457536723781
21.998042447037392
21.064524037339204
19.750580271489248 +- 0.5237202916388041
19.750580271489248 — 0.5237202916388041
17.729097022357909 4 1.2159044972161044
17.729097022357909 — 1.2159044972161041
15.461147897523340 4+ 1.404320150598003:
15.461147897523340 — 1.404320150598003:
13.258884719596038 + 1.098567605301376%
13.258884719596038 — 1.0985676053013764
11.303458344708041 4 0.4445119470028074
11.303458344708041 — 0.4445119470028073
9.918975030614840
9.013691232835587
7.998975659473170
6.999986806042221
6.000011826881678
4.999998871227238
4.000000040524066
2.999999999969369
1.999999999982311
1.000000000000058

O1 paypatikeg pideg 1ou moAumvupou sivat:

1,2,3,4,5,6,7,8,9,10,11,12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23.

theoritical solutions
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oen =25

H roots ermotpépet 1o Siavuopa:



25.369470471347050
24.413163143270872 + 1.3231389247498801
24.413163143270872 — 1.3231389247498801
22.360817449056771 4 2.5602382124606774
22.360817449056771 — 2.5602382124606774
19.783028762770847 4 3.1832853243612841
19.783028762770847 — 3.1832853243612841
17.106777800468446 + 3.1153960050743177
17.106777800468446 — 3.1153960050743174
14.584168402863160 +- 2.4665584239203741
14.584168402863160 — 2.4665584239203741

13.558726511676019
12.174264314070756 + 1.5320040578550841
12.174264314070756 — 1.5320040578550841
10.179546621867281 4 0.709672134182649:
10.179546621867281 — 0.709672134182649:

8.839979049685768

8.030978691814989

6.997122496612382

6.000198198832249

4.999991383779600

4.000000209967163

2.999999997524334

2.000000000024500

0.999999999999802

Ot mpaypatikég pideg Tou moAumvuiiou eivat:

1,2,3,4,5,6,7,8,9,10,11,12,13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25.

theoritical solutions
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[Mapatnpoupe o6tt 6oo augdvet n SUvaun oto MOAUGVUNO, o1 pileg pag xaddve, 6ndadr) epgpavidoviat
Kat pyadikég pideg. Ta va e€nyrnoouie auto o YEYOVOg, ApKEel va IapatnprjooUE TOUG OUVIEAEOTESG
IOV €TOTPEPEL I ouvaptnor poly. ITapatnpoupe Ot UTTAPXOUV CUVIEAEOTEG TTAPA TTIOAU PEYAAOL TG
14€ng tou 102Y kat cuviedeotég apa moAY PiKEol. ZUPPeVA 1e Ta ApATdve, 1) CUPIEPIPOPd TOU
MOAUGVUHOU eival Oving S0Ala, Orwg v eixe xapaxkinpiost o James Wilkinson, yuati n diaxeipion

ToUg KpUBet rtayideg.
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2 AOpoiopata - Movada ZtpoyyvAsuong

(@) Mapaxkdate vAdomorioape t€ooeptg ouvaptroelg MATLAB o1 ornoieg urtoAoyidouv 1o dOpoiopa yia €icodo

X £VOG OUVOAOU ap1Bumv §0Béviwv povrg akpiBelag pe 11§ napakatm pebodoug:

(i) Me oepd ano apiotepd rpog ta Hed1d onwg divetat ) eicodog (apxeio suml.m):

function [xsum] = suml (x)
xsum = 0;
for i=1:1length (x);

xsum = xsum + x(i);

end

end

(i) H eioobog ta§ivopeital mpwta o avgouoa oepd (apxeio sum2.m):

function [xsum] = sum2 (a)

for i=1:length(a);
xsum = xsum + x (i) ;

end

end

J

(iii) H eicobog taivopeital mpota oe auouoa oelpd. L ouvéxela urodoyiletal 1o 1 + X2 Katl 1o

arotédeopa evbétetal ot Alota £tol wote va datpeital i datadn s, ..., Tp.

H 6tabikaocia srna-

vadapBavetal péxpt va anopeivel povo éva voupepo mou Ya eival Kat 1o anotédeopd pag (apxeio

sum3.m):
N
function [x] = sum3 (x)
X = sort (x);
= 1;
for k = 1: (length(x)-1);
X (i+1l) = x(i+1) + x(1i);
x(1) = [];
X = sort (x);
end
end
Y,




(iv) Xpnowormowwviag tov adyopidpo abpoiong Pichat & Neumaier’s (apxeio pichat.m):

function [s] = pichat (x)
= x(1);
e = 0;

n = length (x);

for i = 2:n
if abs(s) >= abs(x (1))
[s,ei] = fast2sum(s,x(1));
else
[s,ei] = fast2sum(x(i),s);
end
e = e + ei;

end

s = s+te;

end

(B) YAortowoupe script MATLAB (apxeio ex2.m) pie 1o ornoio Soxkipdloupie 1ig Siapopetikeg pebddoug abpot-
ong, TI§ OITOiEG UAOTTIO|OAPE ®G CUVAPTIOELS OTO IIPONYOUHEVO EpOTNHA, Yia Ti§ {nTovpeveg £10060uUG :

e ; eivat o i-oot6g 6pog g celpdg Taylor yia to e~ 2P

yua n = 64 6poug
e L1 =Xy = ... = 1-075{;2048 = T2049 — 106 — 18732‘2050 = 2051 = ... — L4096 — —10
e 1; woamnéyouv oto daotpa [1,2] yia n = 4096

o z; = 1/i?%, yia n = 4096

$Erwthma 2bi
Aiigp (7 ========== 29l ===mmm==== “V s
for n = 1:64
x(n) = —-2%pi” (n-1)/factorial (n-1);
end
% double
dl = suml (x);
d2 = sum2 (x);
d3 = sum3(x);
d4 = pichat (x);
% single
x_single = single (x);
sl = suml (x_single);
s2 = sum2 (x_single);
s3 = sum3 (x_single);
s4 = pichat (x_single);
diaforal = norm(sl-dl, inf)

10




diafora2 = norm(s2-d2,inf)
diafora3 = norm(s3-d3,inf)

diafora4 = norm(s4-d4,inf)

S$Erwthma 2bii

x = zeros (4096,1);
x(1:2047) = 1.0;
x(2048:2049) = 1.0e-18;
x(2050:4096) =1,0g

% double

dl = suml (x);

d2 = sum2 (x);

d3 = sum3 (x) ;

d4 = pichat (x);

% single

X_single = single (x);

sl = suml (x_single);
)

s2 = sum2 (x_single);
s3 = sum3 (x_single);

s4 = pichat (x_single);

diaforal = norm(sl-dl,inf

diafora?2 norm(s2-d2, inf

diafora3 norm(s3-d3, inf

diafora4

norm(s4-d4, inf

$Erwthma 2biii

x = linspace(1l,2,4096);

% double

dl = suml (x);
d2 = sum2 (x);
d3 = sum3 (x);

d4 = pichat (x);

% single

x_single = single (x);

sl = suml (x_single);

s2 = sum2 (x_single);

s3 = sum3 (x_single);

s4 = pichat (x_single);
diaforal = norm(sl-dl, inf)
diafora2 = norm(s2-d2,inf)
diafora3 = norm(s3-d3, inf)

11




diafora4 = norm(s4-d4,inf)

2Erwthma 2biv

for i = 1:4096
x(1) = 1/(i72);

end

¢ double

dl = suml (x);
d2 = sum2 (x);
d3 = sum3 (x) ;
d4 = pichat (x);

o

% single

.

x_single = single (x);

sl = suml (x_single);

s2 = sum?2 (x_single);

s3 = sum3 (x_single);

s4 = pichat (x_single);
diaforal = norm(sl-dl, inf)
diafora2 = norm(s2-d2,inf)
diafora3 = norm(s3-d3, inf)
diafora4 = norm(s4-d4,inf)

J

(y) ®¢Aoviag va oX0AldooUE T AMOTEAEOPATA PAG Yid TOUG §1adopeTikoug TUrnoug 1006wV Kat pebodwv,
MapATPOVUNE TO ATOTEAEOPA NG OUYKPIONG Yld OAOUG TOUG TUIOUG €1000@V otav 1 £10080¢ avara-
plotatatl oe povr) Kat durmAn akpiBeta yia kabe pébodo. Lupmnepaivoupe Mg 0 MPOTOG TPOI0g ABpolong
(ouvaptnon suml -pe cepd anod apotepd npog ta dedia onwg Sivetar n eloodog-) cupnepipépetal Ka-
AUtepa yla tov 8eUTePO TUITO £10060U.

O 8eutepog tporog dbpotong (cuvaptnon sum2 -n £10060g tagvopeital mpeTa oe Aviouoa oelpd-) oup-

nieplpEpeTal KaAutepa yia tov deUtepo TUTIO £10060U, opoing pe tn ouvaptnorn suml.

O 1pitog tporog abpoiong (cuvaptnon sums3 -n £i0o60g ta§vopeital poTa oe aAv§ouca Ce1PA Kat 10 Kabe
arotédeopa evBEtetal ot Aiota-) cuPEPIPEPETALl KAAUTEPA yia Tov SEUTEPO KAl TOV TPITO TUIIO £1606860U.

O tétaptog tporolg abpoiong (cuvdaptnon pichat) cupnepipépetal kadutepa yia Tov Ipito TUTo £10060U,

orou 1a x; warexouv oto Siaotnpa [1,2] yia n = 4096.

12



3 TIpappika Tuotnpata

Mépog A

(@) TTapaBétoupe to {nroupevo script MATLAB (apxeio ex3a.m), 1o ortoio urtoAoyidet to deiktn katdotaong

TOU €KAOTOTE PNTPWOU KOG ITPOG Tr) VOPLa PEYIOTOU, TO ERIPOG OXETIKO OPAAPA KAl TO Io® oQAApa:

format long

n = 512;

P = zeros(6,3);

$P(:,1) ———> Deiktis katastasis
¥P(:,2) ———> Empros sxetiko sfalma
%P (:,3) ———> Pisw sfalma

% case 1

A = randn (n);

P(1,1) = cond(A,inf);

o

% case 2

B = tril (A);

P(2,1) = cond(B,inf);
% case 3

[L,U] = 1lu(dp);
P(3,1) = cond(U,inf);
% case 4

uc = U;

UC (n, :) [1;

UC(:,n) [1;

C = gfpp (UC);

P(4,1) = cond(C,inf);

o

case 51

= linspace(-1,1,n);
= vander (d) ;

(5,1) = cond (D, inf);

T O Q

oo

case 5ii

e cos([1l:n]*pi/ (n+l));
E = vander (e);
P(6,1) = cond(E,inf);

Spragmatiki lusi
x = ones(n,1);
b = Axx;

%lusi pou vrisko

-3

% case 1

13




x1 = mldivide (A, Db);

P(1,2) = norm(xl-x,inf)/norm(x,inf);

P(1,3) = norm((A*x1-b),inf)/ (norm(A, inf) *norm(x1l, inf)+norm (b, inf));
% case 2

b = Bxx;

x2 = mldivide (B, b) ;

P(2,2) = norm(x2-x,inf)/norm(x,inf);

P(2,3) = norm((B*x2-b),inf)/ (norm(B, inf) *norm(x2, inf)+norm (b, inf));
% case 3

b = Uxx;

x3 = mldivide (U, Db) ;

P(3,2) = norm(x3-x,inf)/norm(x,inf);

P(3,3) = norm((Uxx3-b),inf)/ (norm (U, inf) *norm(x3, inf)+norm(b, inf)) ;
b = Cxx;

x4 = mldivide (C,Db);

P(4,2) = norm(x4-x,inf)/norm(x,inf);

P(4,3) = norm((Cxx4-b),inf)/ (norm(C, inf) *norm (x4, inf)+norm(b, inf));
b = Dxx;

x5 = mldivide (D, Db) ;

P(5,2) = norm(x5-x,inf) /norm(x,inf) ;

P(5,3) = norm((D*x5-b),inf)/ (norm(D, inf) *norm (x5, inf)+norm (b, inf)) ;
b = Exx;

x6 = mldivide (E,Db);

P(6,2) = norm(x6-x,inf) /norm(x,inf);

P(6,3) = norm((Exx6-b),inf)/ (norm(E, inf) *norm(x6, inf)+norm (b, inf)) ;

% Sthlh me deikti katastasis

pl = P(:,1)

% Sthlh me empros sxetiko sfalma
p2 = P(:,2)

% Sthlh me pisw sfalma

p3 = P(:,3)

(1,2)<P(1,1)«P (1

(2,2)<P(2,1)*P (2

(3,2)<P(3,1)*P (3

(4,2)<P (4,1)«P (4,
(5,2)<P (5,1)*P (5

( ( (6

P
P
P
E
E
P(6,2)<P(6,1)«P
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(b) apabétoupe Tov mivaka He TG TIHEG TTOU UTtoAoyioape yia to Seiktn Kataotaong, 10 EPIPOg OXETIKO

opalpa Kat 1o mo® opdipa:

Mntpoo Acixtng Katdotaong | Epnpodg oxetiko opaipa | Iicw opdipa
randn 6.6211e+05 2.9188e-13 1.9343e-15
tril 7.8624e+19 3.7564e+132 4.4869¢e-26
Iu 3.5820e+04 1.2068e-13 1.4063e-16
gfpp 2.5681e+05 4.4142e-13 8.8746e-17
Vandermonde (i) 4.8990e+222 3.5278e+203 9.6677e-20
Vandermonde (ii) 1.9699e+156 2.2121e+137 1.4076e-18

Ta anoteAéopata yia ta gpAaypatd cUpdevouV He 11§ Jepntikeg PoBAEWELg, EKTOG ATTO TNV MEPITIMOOT
1OV KATO TPIYOVIKOV PNTPpO®V, OITOU Ol TIPEG TTOU €XoUpe Ppet yia 1o Seiktn Katdotaong, 10 ePIpog
OXETIKO odAApa Kat 1o miow opddpa dev enmaAnbevouv v avicottd, 0n®g Hag urodeikvuel 1 Sewpia.
AuTo ogeidetal otnv OAU PeYAAn T TOU EPRIPOS OXETIKOU OPAAPATOG.

MNEOG TA eUNEOC OPAMIA < delktng KardoTtaong NEPA. X Miow c@AAUd ‘

Emniong, mapatnpoUile g o §eiKng KATAOTAONG KAl T0 EUINPOG OXETIKO O(AAlla yla TNV MEPITIOOT)
v pnpoev Vandermonde rou napayoviat téoo amno toangyouosg tipég petadu [-1,1], addda kat aro
Tpég Chebyshev (mepimtaoon H%, 52¢) AapBdvouv oAU peydAn tpn. O deiktng Katdotaong evog PNTp®ou
belyvel mooo ennpeddetatl n AUorn evog YPAPHIKOU ouotrpatog aro Aabn ota edopéva ei0odou. Emiong,
artotedel évbedn yia v axkpiBela (accuracy) 1oV aroteAeoPAT®V IOV IPOKUITIOUV AIld TV AVIIOTPOQT)
evog pntpwou. H evioAn cond emotpégpet ) voppa 2 tou deiktn KAtdotaong evog PnIp@ou (to Aoyo
TOU PEYAAUTEPOU OTOIXEIOU TOU UNTPOOU IIPOG TO PKPOTEPO). Meydldog deiking katdotaong deixvetl Eva
oxedov 161adov pntpwo.

Mépog B

(a)

Z10 P€POG auto ouyKkpivoupe opdaipata aplOpntKhg Kivntig UIoS1a0ToAng MOU MPOKUITIOUV yld TV
MPASN TOU KAAOOIKOU MOAAAITAACIAoHoU PNIPO®V Kat Tov block moAAamAactaocpo puntpeev Xpnotuio-
mowwviag Tov aAyopiOpo Strassen. INa toug {nrovpevoug TUMOUG PNTPWOV UAOTIOW|OAHE TO MIAPAKATR
script MATLAB (apxeio ex3b.m)to oroio ouyKpivel 10 epIpog OXETKO opaipa yia TG dUo §iapopetikeg
vlororjoelg 10U roAAarniactacpou pnipoev. a va unoloyiooupe 10 epnpdg OXETIKO opAApa eKTe-
Aovpe ug nipadelg oe MATLAB pe povr) akpiBela, eve Sswpoupe og “anelpn” akpiBela v npddn mou
vloroteitat pe ) ouvaptnor MATLAB mtimes oe 1At akpiBela.

A = randn (1024);
B = randn(1024);

oo

double mtimes

Q

= mtimes (A, B);

oo

single mtimes
CS = mtimes (single (A), single(B));
S1 = norm(CS-C,inf) /norm(C, inf)

o

% single Strassen
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(b)

DS = strassen(single(A),single(B));

S2 = norm(DS-C, inf) /norm(C, inf)
disp(/=——====—>—- (a.ii) —====————— ")
a = randn(1024,1);

b = randn(1024,1);

A = vander (a);

B = wvander (b);

op

double mtimes
C = mtimes (A,B);

o

single mtimes
CS = mtimes (single (A), single(B));
S3 = norm(CS-C,inf) /norm(C, inf)

o

% single Strassen

DS = strassen(single (A),single(B));
S4 = norm(DS-C,inf) /norm(C, inf)
disp (===~ (Bodld) s===m===== )&
I = eye(n);

M= 10"7;

ITI = [I zeros(n); zeros(n) I];

Al = randn(n);

A2 = randn(n);

A3 = randn(n);

A4 = randn(n);

AA = [MxAl A2; A3 A4];
% double mtimes

C = mtimes (II,AR);

% single mtimes

CS
S5

mtimes (single (II),single (AA));

norm (CS-C, inf) /norm(C, inf)

% single Strassen
DS = strassen(single(II),single(AA));
S6 = norm(DS-C,inf) /norm(C, inf)

®£Aoviag va oXO0A1ACOU}IE TA ATIOTEAEOPATA TTOU EIMOTPEPOVIAL AT TNV EKTEAECT) TOU MAPATAve Script,
MaPATNPOUHE TIWG evioTti{ovial S1apopPEg 010 EPITPOG OXETIKO OPAApa PETady tov 5U0 vdororoewv. Zuy-
KEKPIPEVA, Y1d TIG TIEPUTINOOELS TV PNTpoeyv (i) kat (iii), n vAonoinon pe xprion tou aiyopidbpou Strassen
eppavidel peyadutepo ePnpog OXETIKO OPAA|id, EVR Yid TV MEPIMTROoT TV Pntpoev Vandermonde (rte-
pirmteon (ii)), ermotpépetar NaN g anotédeopa tng OUYKPLoTG TOV EUIPOS OXETIKOV 0PaApdtov petaiu
TV 8U0 udororoewv.
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