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Evotnra 6 : Mapayovronoinon QR kai Eadxiora Tetpdywva
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‘Adeleg Xpnong

e To napdv eknaideutikd UNKO undkeiral oe adeleg xpnong Creative
Commons.

e [1a eknaideutikd UAIKS, Onwg €IKOVEG, Mou unokeiral oe AANOU TUMoU
dadelag xprnong, N Adeia xprnong avaQEPETal PNTWG.

@00
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Xpnuaroddétnon

e To napdv eknaideutikd UAIKO éxel avanTuxBei ota nAdiocia Tou
eknaideutikoU €pyou Tou didAaockovTa.

e To épyo «Avoiktd Akadnuaikd MaBripara oro Mavenoripio
Narp@v» éxel xpnuUaTodoTHoe! JAVOo TN avadiaudPPwWon Tou
eKnaldeuTIKoU UNIKOU.

e To €pyo uhonoleital oto NAaicio Tou EnixelpnoiakoU MpoypduuaTog
«Eknaideuon kai Aia Biou MdBnon» kal cuyxpnuarodoreital and 1y
Eupwnaikny ‘Evwon (Eupwnaikd Koivwvikd Taueio) kal and eBvikoug
nopouG.

ENIXEIPHIIAKO MPOTPAMMA

L EKMAIAEYEH KAl AIA BIOY MAGHEH 2 EXNA

: : £rEVOYN GTNV UoLVWwVid. TNE YVIOT: 2007'2013
* ok = T

YNOYPTEIO NAIAEIAL & BPHEKEYMATON, NOAITIEMOY & ABAHTIEMOY  EvPanaiko KOINANIKO TAMEID

Evpwnaiki Evwon EIAIKH YNHPEXIIA AIAXEIPIZHZ

Eopumolis Kowuns Taptlo s, 1 ouyxenuaToBéTon Trc EXAGGaG Kar T Evpumalicic Evwong
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Ykonog Evémnrag

e [Mapayovronoinon QR
e Yroixelwdn unrpwa Householder (avakAaoTéR)

o OpBoywvieg NPOBOAEG

EniAucn npoBANUATwY eAaXIoTwV TETPAYDOVWVY HECW QR
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Mepiexdueva

0 Mapayovronoinon QR yia TNV eMiAUCN EAAXICTWV TETPAYWVWV
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EniAuon AFTA.2 e QR

Av A € R™" dnou m > n1é1e n napayovrornoinon QR uag enictpépel

Q € R™Mkar R € R™M, Av to untpwo A eival n\ipoug 1aENng, Té1E 0l MPWTES N
OTNAEG Tou & (ag noupe &, eival OK Bdon yia 1o JIavuouankd Unoxwpo
didoraong ntou R™ nou napdyertal and 1ig omieg Tou A Eotw 61 Q = [Qy, &)

Tore
T Ry
Q A=R=

O teheomc Ol eni Tou xwpPou nMou Napdyetal and TIG OTNAEG Tou A eival o

eival Avw TPIVWVIKO.

P=a (@ a)'e
N—_——

!

H AUon Tou npoBAuarTog eival x = Pb = &) Q{r b.
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AV XpNOIUOMNOINCOUUE EUKA. vOpuUa

.

[b—Ax|| = [[@ (b—AxX)|
= [|@"b—a'Ax|
= |@"b—Rx|

c R
Eotw 61 Qb = < d > Kal epdoov Rx = ( c])X ) 10T

lAx = bl = [l@"Ax—Q b3

= BT
_ Al

= [[Rix —cl3 +[lal3

lMNa va Nuooupe 1o AlA.2 apkei va SIaAEEOUE TO X WOTE VA UNdevioel Tov MpwTo
60 ToU DetloU CKENOUG. INUEIWOTE NWG dev UNopoUe va eAéyEoue Tov AANO
6p0, 0 ornoiog divel To PETPO ToU UMOACINou (SnA. SPAAUQ) TNG MPOCEYYIONG,.




EniAuon e avakAaotég Householder

BrAua 1. Mapayovronoinon A = QR. Ta croixeia Tou A €xouv avTikaracTaBel ye
Ta oToIXeia Twv Q Kai R.
Brjua 2.
for j=1:n
(* Epappoyn Tou un. apiBy. j avakAaoT. *)
u() =1u(+1:m)=A@{+1:m,))
b(j : m) = REFL.ROW(b(j : m), u(j : m))
end
Briua 3. Eniduon R(1: n, 1: n)x = b(1 : n) pe niow avikardoraon.

Q = 2r*(m — n/3) + O(mn + n?) npdteig a.k.u.
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E@apuoyn: Xuvdptnon polyfit.m

Kwdikag 1: help polyfit

1 POLYFIT Fit polynomial to data.

2 P = POLYFIT (X,Y,N) finds coeffs of polynomial P (X) of

3 deg N that fits data Y best in least-squares sense.P is
4 row vector of length N+1 with polynomial coeffs in

5 descending powers, P (1l)*X"N +...+ P(N)xX + P (N+1)

6

7 [P,S] = POLYFIT(X,Y,N) returns pol coeffs P and
8 structure S for use with POLYVAL to obtain error
9 estimates for predictions. S contains the R from

10 QR of Vandermonde matrix of X, the degrees of freedom
1 and norm of residuals. If data Y are random,

12 an estimate of the covariance matrix of P is

13 (Rinv*Rinv') *normr”2/df, where Rinv is inverse of R.

s [P,S,MU] = POLYFIT(X,Y,N) finds coefs of polynomial in
16 XHAT = (X-MU(1l))/MU(2) where MU(l) = MEAN(X) and
17 MU(2) = STD(X). Centering and scaling improves

18 numerical properties of polynomial and fitting
19 of both the polynomial and the fitting algorithm.
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Ti yiverar otn MATLAB

help yiato \ om MATLAB R2011b

Backslash or matrix left division. If & is a square matrix, \B is roughly the same as inv (&) *B, except it is computed in a different way If & is an n-by-n
matrix and B is a column vector with n components, or a matrix with several such columns, then X = Z\E is the solution to the equation AX = B. A warning
message is displayed if & is badly scaled or nearly singular. See the reference page for midivide for more information.

If 2 is an m-by-n matrix with m ~= n and 8 is a column vector with m components, or a matrix with several such columns, then X = Z\E is the solution in the

least squares sense to the under- or overdetermined system of equations AX = B. The effective rank, k, of & is determined from the QR decomposition with

pivoting. A solution X is computed that has at most k nonzero components per column. f k < n, this is usually not the same solution as pinv (&) *B, which

is the least squares solution with the smallest norm | X7

. . . /
MPOIOXH n QR uhonoleital Kal e odriyncn OThAWY YiA va AvTIUETWNICE! Mo
. . . . . .

QAMNOTEAECHATIKA TIG MNEPIMTWOEIG INTPWWV JEIWUEVNG TAENG (BNA. YPAUMIKA

efaptnUéveg OTNAER).
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EnavaAnnrikr ekhérruvon (iterative refinement)

I5¢a EnavaAnmmikr eUpeon di6pBwon g AJong pe Newton eni F(x) = Ax — b = 0.
Mpoooxr: Adyw YPAUNIKATNTAG, (F, (x))iy = g—g(x) = A kal ol upnA\oétepn Napdywyol

eivai 0.
Av 10 lakwpiavéd untpwo J(x) = [g—g’_(x)],-,,- Kal Bécoupe e yia T didpBwon,
)

F(x* D 4+ &) =0 = F(x* D) + F(xkM)e® = 0 = VF(x* D)l = —F(x1)

onére Béroviag rk—) = p — A1) yiak =1, ...

Ael) = k=) n akPIBNG AUon Ba €dive TNV 0pBn divpBwon
xK) = k=) 4 gk AOYW PEIWPEVNG aKpIBelag (M.X. A.K.U.) MPOOoeYYIOoTIKN SiopB8won
1.(s)  unoloyiousg L, U kar enihuon x© = U~1(L"'b)
2. k=1
3. repeat
4. k) = p — Ax(k=1)
5. (s) 20 =y (L‘l r(k)) % (afionoloUue TNV Napayovronoinon)
6. X(k) = X(kf]) + z(k)
7. k=k+1
8. until convergence
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MNapartnPEnoeIg

OXETIKA JE TNV ENAVAANMTIKY) EKAEMTUVON

Av unoroyitape A~ K akpiBag, Téte xU) 8a Arav n Adon !

MNa TaxutnTa, Npénel va KAvoule Xpron g napayovrornoinong LU yia tov A.

YuvABws: Emlnrouue AUon xU) nou éxe MIKPOTEPO eunPOG OPANUa and Tn
(0)
x\7),

@ Yno opIiouéveg CUVBNKEG, JEPIKA BrATA Unopel va enpEPOUV ueyAain
BeAtiwon otV akpiBela.

Evdiapépouca 18éa oe opicpéva cuotmuara (n.x. GPU): YAonoinon
BnudTwv udnAou kéoToug (1, 5) ce povry akpiBela.

TECHNICAL SPECIFICATIONS

Peak double precision floating point 0.19 teraflops 1.17 teraflops 1.31 teraflops
performance (board)

Peak single precision floating point 4.58 teraflops 3.52 teraflops 3.95 teraflops
performance (board]
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Mapddelyua

Xpnoiorioioupe A = single(gfpp(20)). yvwotd x kai b = Ax. ©éroupe 10
urnohoyiopévo X = A~ 'b, kai

@) =%+ A7 (b— AX)
AnoteAéouara XwEIG KAl e EKAEMTUVON XpNnoidonolwvtag dINAf akpiBela
EMAEKTIKA :

0BAW. ek ||x — X| = 3.3462e — 03

18nu. ek ||x — %(D|| = 3.4757e — 07
2 Bnu. ek, ||x — x| = 9.2238¢ — 11
3Bnu. ek ||x — %) = 1.3467¢ — 15

MAPATHPHEH H ekAénrtuvon ueiwce 10 eunpdg opdiua.
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YUotaon via enihucn ATA.2 otn MATLAB

Méow Cholesky Twv KavoVvIKwV eEIC0oEwV

Kwdikag 2: help gr

1 % Example: The least squares approximate solution to Axx
=D

2 % can be found with the Q-less gr decomposition and

3 % one step of iterative refinement:

4

5 if issparse(A), R = gqr(A); else R = triu(gr(A)); end
6 x = R\ (R'"\(A'*b));

7 r = b - Axx;

8 e = R\ (R'\(A'xr));

9 X =X + e;

MPOIOXH: 1) To R unoAoyiotnke kareuBeiav and 1nv QR kal éxi1 and 1o ATA 2
XWEIG xpnon Q, 3) e (éva BrAPA) enavaAnmmknG EKAENTUVONG YIA VA UEINCOULE
T0 GEANUA Mou MpokUnTel and T xprRon Tou R R.
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BiBAloypa@ia |

ﬁ E. TaA\SérnouAog.
Eriotnuovikée YroAoyiouog |.

Maveniomuio Marpwv, 2008.
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Xpnon ‘Epyou Tpitwv |

@ nhitp://www.mathworks.com/ (BA. oeh 8,9,13)

e http://www.ozone3d.net/public/jegx/201311/nvidia-tesla-gpu-specifications.png (BA. ceA 11)
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Ynueiwua Avapopdg

Copyright MNaveniomuio Marpwy - Euctpdmog FaAAénouiog 2015

“Emiotpovikég Ynoloyioudg I, ‘Ekdoon: 1.0, Marpa 2013-2014.
AlaBéoipo and  diktuakr) dleuBuvon: hitps://eclass.upatras.gr/courses/CEID 1096/
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TéAog Evomracg

ENIEIPKTIAD NPOrPasia o ESTIA

EXTIALLEYTH KA MA BIOY MABHEH 327

== 2007-2013
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Bupumaus Ko Tapria

Euotpdrniog FaMénoulog ©  (TMHYT,

Marpwv) 9 AekepBpiou

17 /17



	Paragontopo'ihsh QR gia thn ep'ilush elaq'istwn tetrag'wnwn

