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lMavemarnuio MNarpwv

MavemoTrApio Marpwv

Klaowr) Dewpio xatdotaong - 6€iKTr]§ KGTdO'TGOT]g TI'pOB)\I"]}JGTOQ

Optopde 3 (Rice’ 66). Eotw ypaupuol vopuiopérott yespor X, Y mov Suadévow vippa
Kt éotw ny anedvion f o Q C X = Y, énou Q elvar avowtd ywpio. Eotw ™ otalepd
rei g Tyt = f(x*). YroOérouue du ta x*,y* bev eba1 ta unbevicd otorcein wr X,Y.
O aoUuTTOTIKGS 0 xEeTIkGS Belktng katdotaong s arewdvions f ot ©* wg 1pos MKpés
aMayés tou x* opiletar ws

Hf(l"”L):f(J'*)l\
cond(f;z*) := %in}] sup %
=0 ||n)j=5 Te

TPOOOXH org VOPUES

egdoov o dpio urdpyer

Epeig «ammAotroifoape» wg

cond(f;x) := ||||J;((§))|||| 2]l

mpoooxn ornv mapaywyo (lakwpiavé unrpwo tng f oro x)

TAéyovTa xm oTadbuouévor
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* MNpooégre 0TI av n ocuvdpTnon €ival ypapuiki, dnA. f(x+h) =
f(x)+f(h) 167 0 APIBUNTAG (£8W XPNOIMOTTOIOUNE X avTi X*,
OTTAOTTOIEITAI OPKETA:

£

I1f (@)l

e «utrevOupiloupe>» OTI n vopua ouvdptnong (O6TTwg Kal Tou
MNTPWOU) opileTal wg

h
1£l] = sup 1@
h#=0 Al
O1éTE YIO YPOAUHIKEG CUVOPTHOEIG O &.K. HTTOPEi va uTToAoyIoTEi
e cond(f; ) = Lzl
£ (@)l

MavemoTrApio Marpwv

Avdluon ogdipatog yio DOT

Av s, :xTy THTE
= fi(z1p1) = 213 (14 61)
= (51 +1f(z210))
= (21511 + 01) + 2212(1 + 82))(1 + d3)
— J’,‘lyl(l + (5])(1 + 53) +J’,‘zyz(1 + (52)(1 + 53)

onou |6 < u.
Enopéveg

= oy (1+65) + wapp(1 +62), [8a],]6] <.

Ouoloc:
83 = ((wan(1460)(1+ &) +@aya(1 + &)(1 + 63)) + 2331+ da))(1 + 65)

= xlyl(l + 151)(1 + 63)(1 + (55) +Izy2(1 + 62)(1 + (53)(1 + (55) +ﬂ$3y3(1 + (54)(1 + (55)
= 2y (1 +65) +@agn(l+63) + ways(l +62), [6a],105] < v, [02] < 7.

Page 2



MrtropouUpe va pdaoupe kateuBeiav 10 PTTPOS OQAAUa

Eyouue
n+l n+l

fo= oy [[ (0 +8) +aae [[(1+6) +
i=1 "

J#2

n+1 n+l

- T3Y3 ]___[(1 + 5]) + o+ TaYn ]___[(1 + 5;!)'
J=3

f=n
Ané to ywoté Mo

G = zn(1+6,) +azapa(1 +én) +
cgya(L+ Ohoy) + - 2y (1 +6s).

Mnopoiue emouéwwe v cuumepdvouue 6Tt

[5n

< |501y1| e |zn”yn|)7n
< 2l lylm

Auté pag Biver pea Evdetdn Yo To g Unopet va ousowpeulel To opdiun!

XPNOIYOTTOINCANE TOUG KavOveS O1Ad00NG OCPAAUATOG Kal
ME EUTTPOG avaAucn BpenKAPe @PAYHA YIa TO EUTTPOG GOAAUQ

147

Na doUye TI UTTOPEI VO CUUTTEPAVOUNE XPNOIKMOTTOIVTAG «TTiIoW avaAuaon»

Eyouue
n+l n+l

fo= oy [[ (0 +8) +aae [[(1+6) +
i=1 "

J#2

n+1 n+l

- T3Y3 ]___[(1 + 5]) + o+ TaYn ]___[(1 + 5;!)'
J=3

J=n
Ané to ywoté Mo
G0 = (1 +0,) + 2agp(1+0,) +
cgya(L+ Ohoy) + - 2y (1 +6s).
To unchoyiobey DOT eivar 1o axpiB é ecwtepned Yvéuevo yiot atatyslo i,
0,).y2(146,), ...yn(1 +65), mou yia ta 8 1oy et To gpdypa

Ju
6] < 1—5 =7
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ArnobelEape 6L
fiaTy) = (& + Az )y = 27 (y + Ay),
érou |Az| < yalzl, | Ayl < lyl.
Anhah to unokoytouévo DOT evar to (Blo e to axpiféc DOT yix otouyeia aobédou 2 +
Az,y. Eriong
[Az] S yulo] = 182 ]le < Ynllzlle
dou To oyeTxd Tiow opdhua eiva gpoypévo we eiic
Al
[ lloe

wou propotue v écouue yra debetn ardataong tou okyogidiou to cond( fireg) = 2.

n

o unohoytoude Tou ecwTERRO Ytvouévou efvar Tpog Ta Tow susTadhc.

To axpféc ppdyua efaptdrar and tn oeipd uroroylopol. To mopumdve @pdyuo utohoyi-
obpe oiugwva ue To ouvhouévo Tpdro utohoytouol (omd o aplotepd Tpog Ta dedld).

Xpnoigotroioape Toug kavoveg d1ddoong o@AAUATOG Kal
amodeitaue 611 0 aAyépIBuog cival TTiow cuoTabnc.
AnAadn gixape emTUXNUEVN XPAON TNG TTIOW avaAuong oeAAPaTOG

Npooétte: Av yrol 6ha To otoryslat toylet zyy; > 0, téte || |y = |z y| = [s,] enopévoc:

|8 — 8al
<
|5n| —_— ’yﬂ

‘Eyouue Snhadi uo ool £vBeldn yio To péyloto oyeTind opdhla ToU UTohoytauos!

O Solue ot cuvéyeta 6Tl 1) topaxdte tapoathpnorn eivar edlaou onuavied:
To unchoyiobey DOT eivar 1o axpiB é ecwtepned Yvéuevo yiot atatyslo i, v, (14
0,).y2(146,), ...yn(1 +65), mou yia ta 8 1oy et To gpdypa
Ju
9,] < = ;.
8] < 1—ju Vi
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KatdoTtaon tou pabnuatikou TPoRARHaTog «€CWTEPIKO yivopevo» (DOT)

F(lz;9) =2y, z,yeR
O¢touue X = [r;y] € R™ dou

X, af
SX) = — |l
COl'ld(f, ) ”1'T'y|| | axl[l'ay]”
pde )
af n
ol = [y3a] T € RV
dput

cond(7:) = W2 50

Bewpivrac |[z;ylll = lI[y; =]l| exoupe
Il [z; 11

=Ty

H xotdotaon efoptéton and 1o |#7y|, k. and to cos(z,y). To gpdypa Ba eivar peydho
{ (ombTe xon to Buvdpe cdhpe peydho) av cos(z, y) & 0 eva ||z, [y > O.

cond(f; X) =

Bpdipa sSAXPY (Edxoln avdhuon)

Senvue omd to ogdhua xde atoryeiou Tou z =y + ax:

A(G) = Alm +1f(a &)
(mi +a&(1+8,))(1 +d2;)
(14 023) + a&i(1+01,)(1 + dz)
(1 + d2) + @il 1+ 82,7),

2u

brou |d; 5] < uwon |8, <v2 = 25

Ano TTV TUPUT OV OVAALON EUXOAL TROXUNTEL OTL YPELULOUUOTE Yld VO UTOAOYLOOUUE

DOOLY AOTOL Y10 TO TULOW XOUDC X0l TO EUTPOC GQOALLLL
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Eunpog opdipo

G =&l = [6m; + 0z:08]

< ulnil 42l o]

< uln + 2ulagi] + O @w?)
|z =2 < ullyl +2lallz]) + O(?)
o dodZoue To <ombAUTO EURPGS Gpdhuay Yid xdie oTotyeo.
o Ay Héhoule peyahltepn coprivere, YpnotUOTOIOUIE TO ToPUXGTe TEYvotoua:

Trodéroue 6u nu < 0.01. Tére 1/(1 —nu) < 1.0101 < 1.02
nu
T =1 om < 1.02nu

EMOUEVOIC

IGi =Gl < ulm| + 102 x 2ujagi| < 204(l] +|a&i)u

®oe otr) vopus peylatou:

Iz = 2l € 204(||¥loe + ][ ]| )u

Ilicw oypdipa

Eiboye dru:

(G) = (1 +6ps) + a&i(1 +04,),
6oy |85 < w |02 <2 = 2

Erouévwe, To unohoytouévo 2 uropel va Yewpniel ooy to axpBéc SAXPY:

+
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avtiotoyya. Téte 1010
A< w1Of <7
Yiel OTOLUBATOTE UNG TIC YVOOTEC VOPUES.
Enopéves pnopotye va tolue 6Tt yia T ouvdptnon f : R H — R™
@ ye) =y+az
éyoupe
[z + 62y + Ay;al) = fompllz;y 2 al)

enopévec av ovoudoovpe X = [z;y;a], X = [z + Oz;y + Ay; o, 161

IX - X|| = [l[©z; Ay; 0]

(] L S)

=1l & y <t A i
0 « 0
ETOPEVWS
IX = X
< 2.04u
111l

Enopgvec, pnogolye va modue ot
cond( forg) < 2.04.

Ry oo

AoupntwTindg Beixtng xatdotoong

Ou yenowonoiGoulE Tov oploud. Ouunieite oty ouvdgtnon SAXPY eivar f - R¥7* 4 R®
enouévng to TowfBiave unteoo

f’(X) c R*(2n+1)

énou X = [z1y;0] € R™!. Eibiérepo, npooéite nod elvar ta otoryeio tou LooteBiavol

unTehou:
— [QLLZE] e Rnx(2n+1)

Enopéwwe

cond(f:3) = vy

6nou
I (X)loe = max{1 + o] + &1} =1+ o] + Izl

[X oo = max{{j]|sc, [[yllso, |/}
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LUYXEVTEWYOYTAE TU OMOTEEGUOTOL

IF

cond(f; X) = T

X1l
6nou
17 (X lee = max{1 + el + i1} =1+]o] +llzllec,  I1Xlloe = max{lizlle, llylloc, o]}

nol

cond ( fprog) < 2.04

Bhénouwle mwC TO EURPGC OYETNG oQdhun unopel vo yiver yeydho av 1 végua Tou omotehé-
ouoroc ||z]| efver wxer.

g A Y /s
Mevikd oxOAIa Ve
1 0
£174505195108%C

* H auvoTtnpn xprion Tng miow avdAuong Sev gival TavTa €0KoAn
ATTOTUYXAVEI AKOMA KOl O€ ATTAEG TTEPITTWOEIG
“* MN YPOMUIKOiI UTTOAOYIOMOI
“ UTTOAOYIOMOI JE «TTOAAA aTroTEAéOHATA>» O OUYKPION HE TO
ANBOG TWV OTOIXEIWV E10650U
€X€l OpWG @avei TApa TTOAU XPACIKN C& CNUAVTIKOUG
aAyopiBuoug TnG YPAHMIKAG AAYERPAG TTOU NTTOPOUV VA
atmrodeIXToUV Tiow guoTaBEig
< egmiluon cuoTnpdaTwy pe QR, eupeon 1GioTipwy pe QR,
«oxedov>» emiluon cuoTnudaTwy pe LU
< UTTOAOYIOMOI € TTOAUWVUHA
+ OTTOTE TO OPAApa £EAPTATAI ATTOKAEIOTIKA OO TO BEiKTH
KATAOTOONG TOU TTPOBAARHATOG

MavemoTrApio Matpwv
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Tpdpo eEwTepxo) YIVOREVOU

‘Eotey o unohoyloude
() =f(ab"),a,b € R"

dipot
ﬂ(%’j) = ai/Bj(l + 51;)
nou orpefver ot
i(C)=ab" +E
énou e;; = a;3;0;;. Av eiyope tiow evotddea da unhpyoy a,b xovid ot a,b dote
A(C) =ab" = (a +Aa)(b+ Ab)T
Tére Do foyue
T8N A 2

E =alAb" +Aa b7 +AaAb" =[a,Ad] AN
J 11/ AT

Loybouy duwe dtu:

rank(XY)
rank(X) +rank(Y")

min(rank(X), rank(Y)),

<
< rank(X) 4+ rank(Y))

Eropévwc,

e (11)]

Erouéviwe, av o oy daiuog firav tiow suotadic da ioyue 6t

n =rank(E) <2

npdyue tou elvar yevxd adivato.

H avavéwon 1ng tadng Bev elvar tiow evotadic
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Eunpde opdipo

Erouévwe 1) miow avéhuan dev uropel vapag fordioet. [pooéite dumg dti To eumpde opdhuo
uropsel vo extuniel dueoal

[fi(ig) — eyl = |eiB;diy] < |eiBlu

[fi(7i5) — @B <u
[cuifd;]

Tyetixd pe 10 opélpa otny medin MV

Ato tpéror unohoyiopol tou MV i = Ax:

Kotd ypoppée: n; =a/wi=1:n

Katd otfheg: n =Y. La,

Afvouv o1 Blo tpénol To (Blo ol

Ka o 800 uébodor obnyodv wpBog ota ia opdiuora otpoyylieuong

il = (ai; + Aa;) @, [Aay| < yalai.
Enouévwe éyouue nlow evotdieo yroi:
§=(A+AA), |AA] <ylA
Ané tnv 60, unopolie v UohoYiCOULE JUEGH Yol TO EUTPOS Opdhua OTL:
ly = 3| < yalAllz].
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