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TPAMMIKH AATEBPA (Yerc. - 2/10/07)

1. Hapaxadeiote va kAeivete fifAia, onueadoeg kar kivntd. 2. Emtpénetar pa xepdypagn kddla A4 ue onuedoes
olugwva pe ts 0dnyles mov éxouvr 116n dodel. 3. EmmAéov tng kéAAag mpémer va emotpépete ta Bépata kalodg kar oa
Ta mpdyeipa mov Ya Setyvovy tny mpoondlead oag, kaldg ya mAnpn falud npéner va napovoidoete 6o to ovAdoyioud
oag, 6Aa ta Pruata wov kdvete kadws kal ta evoidueoa amoteAéopata.

Na owBdoete mpooextikd 1§ expwrnoes. Exete 3 dpeg. ‘Onou dev avagépetal 1 Sev Qalvetal and Ty expodvnom
70 péyedoc B to eldog TwV oTolyelwy evéc untenou va unovétete dTi elvan TeTpaywVIXd weyédouc n Ue mpAYHATIX
otoiyela. ‘Otav avagepduacte oe daviopata, T.x. £ € R"™, evvoolue othleq, extéc av avagépetal dlopopetixd. Ta
Braviopata e tuxic Bdone cuuBoriloval we e; (Snh. oThAn pe Gho To ototyelo 0 extédc Tou otoyelov otn Véon @
nou ebvar 1). Av 1o péyedoc Ty dlavuoudtwy dev GLVETEYOVTAL and THY EXPOYNCT, TOTE dNAdVovTal e utepdeixtn,
Y- egm av Tpdxeltal Yo To Bldvuopa i Tng Tutixic Bdone tou R™. To tautotiné untedo cupBohileton ye I, 10 AT
elvor T0 avdotpogo tou A xat 10 AT 10 avtiotpogo Tou A (av urndpyet). ‘Omote {nteital 0 UTOhOYLOUGS UnTEGOL
BLaVOOUATOS, TEENEL VoL BEYVETE TO ATOTENECUA WC TVOXO HE ONEC TIC TIES TWV OTOLYEWY TOU 6T owoTh ddtadn.

KAAH EINITYXIA!!!

1. Swoté f Addoc: o) Av A, B € R™" xue] A =¢/ Bywi=1,...,nt61e A= B. B) Av A € R™*",
T67e T0 unTpdo AAT ebvon ouppetpd. Y) Av 10 A € R™™ elvan xdte Tptymvixd, THTE oL 1BLoTYéS TOU
elvon ot Blorydvio. 8) Av éval TpaypaTixd Unte®o eival CUUUETEIXG, TOTE Jev €xel emovalapBovopeves
Wotpée. €) ‘Eotw dwvdopata a1, as, a3 € R* tétoi dote o ddpotloud Toug s = a1 + az + az vo ebvan
0 undevixd didvuopa. Av z = [1,1,-10,4]T t6te 0 A = [2a1, 3as, a3, 7] eivou avtioTeédipo.

2. Av A € R 2y € R" xou 1o pnrpdro A = I+ 2"y ebvon aviiotpédiuo, va delfete 6t tote A7 =
I— ﬁx—'—y. TN CUVEYELN, VO XPNOLIOTIOLCETE TNV TAUPATAVL oyéon Yo va Beelte to avtiotpogo
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3. Av elvou yvwot6 6t to pnrpwo A € R™*™ glvon avtiotpédipo, va utoloyioete to untptdo X tétolo wote
—1
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T0 oOvieto unte®o ¥ 4-1) Yo eboto aviiotpogo ou | 5o ).

4. 'Eotww 6t E;; ouuPBollel éva untpmo pe wovadixd un undevixd otouyelo tn wovdda otn Véon (i, j) xou bt
A € R™" givon xdmoto dedopévo pnrewo. o) No dellete otL T0 mopamdve unteno eivol (0o ue yvouevo
TV SLVUOUATWY NS Hop@hc €;, dnA. (va ypdete axpBne tn oyxéon) Eij = ... 1o Topaxdte, oV T
yedupota mou cuuBoiilouy Toug delxteg elval dlapopeTind, Unopeite va utoléceTe 6Tt oL TYég Toug Yot elvon
xo autée dlaopetinée, dnh. i # j. No utoloyioete (enedy] ta anoteréopata Yo Exouv TOMG undevind
otouyela, umopelte vo avopépete ubvov mou xou motor Vo ebvor o un undevind ototyeio) dha ta i) Eij AE g,
ii) EijEjy, iii) Ej;. ) Na Selfete av woylel (ue avuimapdderypa av dyu) ot A = D e i B,
omou a;; ebvan o otoyelo Tou A ot Véom (i, ).

5. Bta axdhouda epwtiuata wybouv ot cupPolopol: C(A) =ydpoc ooy, N(A) = undevoydpoc,
R(A) =yepoc ypauuoy.
(o) EZetdote av undpyet nivaxac A tou onolou o C(A) éyel Bdon to [2 1 1]T xar 0 N(A) 1o [1 1 0]T.
(B) Av A € Rm*n té1e deilte 6t N(ATA) = N(A).
(Y) Avioyter AB =0 (A € R™" yau B € R"*)| 1é1e deilre 6m O(B) C N(A) xaw R(A) C N(B).

6. Eoww A € R™" éva avuoteédipo untpwo. Téte dei&te bt av (vi,ve, ..., vy) ebvon Bdon tou R™, téte
xan (Avy, Avg, . .., Avy,) elvan enlong Bdon tou R™.

7. 'Botw X évoag ypaupxos yoeos Ue ecwtepixd yvopevo < p,qg >, p € X, ¢ € X. Tote 10 euxdeldelo
uétpo xde otoryeiou p € X oplletan and Tov tono ||p|| = /< p,p >.
(o) Ac eivan S unoywpoc tov X, Sidotaone 3, xou p1, P2, p3 wio opdoxavovier Bdomn tou S.
Téte < p1,p3 >=...... xon |2l =..... .

(B) Kéde p € S ypdopeton ooy Ypouxnds cUVBUUCHOS TWY P1, D2, P3, ONAADH p = a1p1 + qeps + asps.
Téteag=......... (n andvinon vo Sovel ye xatdhinha eomtepind Yvdueva).



(v) Eoww g € X xat ag eivar p € S 1 opdoydvia mpoPorfy touv g otov S. Tédtep=......... (n amdvTnon
va dodel GUVAPTACEL TWY ¢, P1, P2, D3 XUl XATEANANAGDY ECOTERIXMY YIVOPEVKDV TOUC).

8. 'Eotw S o umoy®poc mou mopdyeton and Tic ouvapthoelc p1(x) = 1, pa(z) = = xou p3(z) = —322% + 2,
oplopévey oto [—1,1].
(o) Moo n Sidotaon tou S; Tl
(B) Eotw p(z) = 22+ 1. Howt oL cuveteheotéc a, 3, v oty éxgppaon p(x) = api(z)+ Bp2(z) +yps();
(Y) Teprypddte cuvortind to Brata Tou Yo xdvate yio vo unoloyioete Ty npoBolrt| q(x) tne f(x) =
070 Ypo S.
II. "Eotw to clotuo Az = b mou mpoxintet and tic tévie eClotoels 1 + 2wy = —1, x5 = 1, 1 + 29 = 18 xou
r1 = 2.
1. Adote ta A, x xou b Touv cuctAuatoc Ax = b.
2. Agot 1o abotnua dev Exel Ao, Beloxouye Ty Tpocey Yot Abor & 1) onola ehayloTonolel Ty TocoTHTA
[|[Az — b||?, émou || - || etvar 10 Euxdeldeo pétpo. TuvapthAoel TV 1 xo T, dMOOTE TNV TOCOHTNTY
Q = ||Az — b||*.
3. H ehayotonoinon tne nocdntoac @ divel dYo eliotoel we mpog o1, Ta. AMote ¢ eEloMoelC auTéC.
Adote T Aon Tou 2 X 2 cUGTAUTOS TTou €xel TEOXDYEL.
4. oo 1 mpoPolt Tou b 10 YEOo Yeouu®y Tou A;

II1. AfBetar to untewo
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. Na unoloyioete 1o Padud xou toug cuvteleotés evdg un undevixod tohuwviuov, p(x) = ane™ + - - - ag,

tétolo wote p(A4) = 0.

. No unohoyioete Baduwtodc A1, A2, Ag xou Un pndevixd Sloviouata ui, ug, jz T€Tol0 dote Auj = Aju; yio

j=1,2,3.

No ypnoulonotioete ta amoTeAEOUITA TOV TAEATEVG UTOAOYIOUOY Xat va Beeite to untedo B = 25 Al
Xenowono t 2 YioW 2 unTe = 2.5=0
(BnA. tov mivaxa twv oToLyEiwy Tov).

‘Eotw 611 ot0 apyixd unteno A, undevilouue to otolyela otic VEoelg xdte and Ty xdpla SLayvio Xo
6t ovopdloupe to véo pntpwo C. Tloiéc Va elvar ol WBloTiwéc Tou VEou unTeou (Vo atTloAOYROETE TNV
andvinot| cuc).

No Bpeite ndoa xou mold ypouuxd ave&dptnta dtaviouata x, uixoug 1, undpyouv Tétola HOoTe Vo Loy UEL
n oyéon Cz = Az xau va Beelte to A.

IV. Aeton to untpdo
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Avaydyete Tov A 0TV XAMUAXWTT HOPQT] OVAYUEVWDVY YROUUOY, €0Te R. Xta endpeva epwtiota vo Bootoveite
anopaftnTa oTN Loy AUTY.

1.

oL N

Iow n téén tou A;

Ipoobloplote yia Bdom yior TO YWEO YRUUUMY Xl Yo BAom yio To Yo 6TNAGOY Tou A.
Awote 1N Sidotaon xat tpocdloplote wia Bdon yio To undevoyheo tou A.

To cbotnuo Az = b éxet Aoon vy xdde b; Av dyL, mowa eivon 1 cuVI N emAUCOTHTAC;

Abveton b= (14 2)T.  Tére, ye Bdon mponyolueve epw AT, UTOAOYIOTE TUTIXG Xol GUGTNUATING TNV
nhien Aoor tou Az = b.

ITPOXOXH: YTic anavIoEls TEENEL Vo BiVETE TATNPY] AUTIOAOYMON XAV MG Kol TA EVOLIUECT

anotehéopata! (m.X. ©TO TEOXELRO).



