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I. [2] No anavticete oTic Tapoxdtw epwTHoE.

1.

[0.4] Swoté f Addoc: O ydpoc Twv opdoydviny untpony A € R?*?Z elvor Stavuopatinde yopoc.
Andvenon. Addoc. T mopdderypa, o undevixd otoiyeio (mou elvar 10 undevixd untewo) dev avrixetl
oto ywpeo. Hapofidlovton xow dhha ofidpota v d.y. Iy, av P xou Q elvor opdoydvia, téte Yar
émpene xon 10 P+ Q va ebvon eniong opdoyodvio untpdo, dnhady va woyter (P + Q)" (P + Q) = I. ‘Opwc
P+Q) " (P+Q)=(PT+QT)P+Q)=PTP+PTQ+QTP+QTQ =1+PTQ+QTP+1 nou dev
urdpyel Aoyog va Loy let. O

[0.4] woté | Addoc: 'Eoww 1 Bdon Stvuopdtov {v1, ..., v} Yo 10 yopo R™ xat 1t 10 untpko A eiva
avtoteédo. Tote ta Swaviopata {Avy, ..., Av, } elvon xau autd Bdon tou R™.

AndvTnon. Xwot6 and 1o e€ic: Av ta ototyela oy yeauuixd egoptnuéva, Yo utheyay o, j = 1,...,n
Ta omola dev elvar Gt undevixd xat T.6. Z?Zl ajAv; = 0. ANAG téte Azyzl ojv; = 0 xou emEdn TO
A elvar avtiotpédiuo o mpénet Z;’:l a;vj = 0, xdt mou avtixerton oty Lndleon 6Tl Ta v; ATOTENODY
Bdion xar enopévee elvar ypouuixd avedptnTo.

0

[0.4] Xwotd i Adboc: Av o untpwo A € R™*™ elvon ogdoydwio, t6te 1) 0pllovcd tou (det(A)) o éxel
wh 1 A —1. (*loyde 6n1 det(AB) = det(A)det(B))

ArdvTnon. Lwotéd. Aol 1o untpdo A eivar opdoyidvio té6te ATA = T — det(ATA) = det() —
det(AT)det(A) = 1 — (det(A))* =1 — det(A) = £1. O

[0.4] Xwotéd i Addoc: Av Suo Wotéc evic untpdou elvar (oeg TéTe éneton 6T T avtioTouya 1dt0dLV-
oporta Yo etvan ypouuixd e€optnuéva.

Andvtnon. Addoc: T mopdderyyo, T0 TaUTOTXG PNTe®o €xel TNy ot 1 e molamhétnta 660 xou
70 péyedog Tou unTewou e avtioTtorya totodiaviopota o dtaviopata TNg TUTXhC Bdong e, ez, ..., €, TOU
elvon ypopud aveZdptnto. O

[0.4] Eotww ta dwaviopata (oThiec) u, v € R™ xot 10 (n+1) x (n+1) untpoo A = ( vl—r v}'fu ), 6Tov

I eivar 1o tautoTnd untecdo peyédoug n. Na Beelte €va Sidvuoua oto undevoywpeo tou A.

Ardvenon. Xeewlbpaote éva ddvuopa x € R 1.6, Ar = 0. Enopévec w0 2 = [u, —1]" %o ta
ToMamAdola Tou avrixouy ato undevoyweo tou A. Enflone Béfora n tetpupévn Aoon & = 0. O
II. [1.6] 'Eotww 61t v = o121 + ... + Qpzp, OTOU 21, . . ., 2z, Wio opdoxavovixy, Bdorn tou R™.
1. IToto 1 TpOPBONA TOL ¥ GTO YDEO TOU TAPAYETAL 0N T 22, 23, Z4; (Vewpwvtog 61 n > 4)
Andvtnon. Agol ta zq,..., 2z, elvar opoxavovixy Bdon tou R™ mpoxdntel dueca 6t 1 mpoBolf tou

2.

U OTO YWEO TOL TMUPAYETAL ONO T 22,23, 24 EIVAL TO U = a2 + 0323 + auzs. Me yphion eowTEQIXWY
ywouévov: ‘Eotw p n {nrobuevn mpoolf (p = f122 + Bazs + Bsz4). Téte o npémel
<V—p,zo >=0xw <v—p,2z3>=0xw <v—p,24 >=0

7

n

< o1z1 + (042 - 61)Z2 + ((13 - ﬂQ)Z3 + (0‘4 - ﬁ3)24 + ...+ Qp2n, 0121 + aozo + ...+ apzy >= 0=
(g — B1)z2 22 =0= s — 1 = 0= (1 = ag xu avtiotorya Bz = ag xu O3 = ag. [

ITowo 10 (EUXAEBELD) UETPO TOL V CUVAPTACEL TWV A1, . . . , Oy



Andvtnon. To euxheldeo yétpo tou v diveton we eEAC YENOLOTOLOVTAS Xou TNV WidTNTa 6Tt < u, v +
w>=<uU,v >+ <uw >:

lvlle = V<wv,v>

= V<aizit o Onen, 0121 > o+ < 01z + o+ Qg Ozt >,

X0l ETOUEVOC

lvll2 = \/af < 21,21 > sy < 29,21 >+t apay < 21,2, >4+ Q2 <z, 2 >

Ouwe, and TNy 0ploywvtoTnTaL TV 2 X0l T0 YEYOVOS OTL lvor xavovixorotnuéva (dnh. 6t < z;, z; >=
0ij, 6m0L &;5 = 1 av i = j xou 0 Sopopetind), Yo €youue 6Tt T TopATdvL elvon (0o e

lollo =1/af+...+ a2

ITI. [1.6] Eow 6m o A elvon 6 x 5.

1. Tu urogeite va meite yioo Ty d€n tou A;
Ardvtnon. Ebvor 1o moh0 5. ‘Ectw 6t ftav m > 5. Téte, o umhpyay m davdopata tou R® ypopuixde
aveZdptnta mov elvan dtono. O

2. T unopelte va melte yio T BAOTAGT) TOU YWOEOL GTHAGY ToU A;
Andvnon. Eivow o moA0 5. Bh. andvinon (1). O

3. Tu ymopeite va melte yia 0 SLEGTAOT TOU YOEOL YPUUUOY Tou A;
Andvtnon. Eivor o toA0 5. BA. andvinon (1). O

4. Av o undevoywpoc tou A €yel didoTaoy 2 TOTE TL UTOpPE(TE Vo TETE Yiot TN SLECTUOY TOU YWEOU GTNAGY
Tou A;

Andvinon. Elvar 5 —2 = 3 (n Sdotaon tou xdpou otnhéy elvon n pelov ) Sldotaot Tou undevoywpou).
g

IV. [1.6] Avalnreitor nopaforf, y = f(x) = y1 + Yoz + 322, pe v omola npooeyyilovtor Ta amoteréouato
100 yetprioewy pe tn wéYodo twv Edayiotwv Tetpaydvwy. And tic yetprioec Ya npoxiilet 1o obotnua Ac = b,
6mou ¢ = [, 72,’73]T, A évag nivaxac m x n xou 1o b glvon didotaong m x 1.
1. Téte m =...xun =....
Andvtnon. m =100, n=3. 0O
2. Av vz =4 yetpRdnxe n wuh y = 7, 7 e&iowon mov avuotoyel otn pétenon auvth elvon L. ... ...
Andvinon. y1 +4vy2 + 16y =7 O
3. I var €xel Moom to cbotnua Ac = b o npénel T0 b vor avAXEL OTO YWOPO TOU TORAYETOL ATO .o v v vn.s ..
AndvTnon. Tic otiheg tov A. O

4. Ou otadepéc V1, Y2, 3 ToL opilouv 0 {ntoluevy tapaBolr) utohoyilovtar ye ) uédodo twv ehayioTwy
TETPAYOVWY amd TNV amaltnon: (XUXADOTE T OWOTEG UMOLTHOEL)
() To Ac va glvor 1 Tpookr; Tou b 610 YWPo TwY edvwy Tou A.
(B) To b— Ac va glvan xd¥eto ot dha tar oTotyelol TOL YDEOU TWV EXOVWY Tou A.

(y) H andotaoy ||b — Ac||* va ebvor ehdyo,.



Andvtnon. Eivaw 6hec owotéc. O

. , , o , , . T .
5. H pédodoc twv ehaylotwv tetpaydvwy divet 1o cbotnua Be = d, 6mou mévta ¢ = [y1,72,73] , 0 B eiva
r X7 uer =3 xou 10 dEyel didotaon n x 1 émou n = 3
ITolog tOnog bivel Tov B ot to d ouvapthioet tou A xou tou b;

Ardvinon. B=ATA, d=ATb. O

V. [1.6] Zog divetor 10 puntptdo:

=2 ®
~——

6mou ol (mparypatixol Boduwrol) a # .
1. Na Bpeite to dorydvio untemo v oty A o o pntemo S étot bote A = SAS™L

Andvnon. To untpwo elvon tprywvind enopévewe ol 1BioTiuég tou elvon to Slaydvia oToLyelo Tou, Ap = o
xou A = v (Puoixd unopeite xan péow toU YoEAXTNELOTIXOL ToAUWYOUOL det(A — X)) = 0 — (a —
A (v —A) = 0). Ta avtictoya dodtaviopata elvor ta vy = [§; 1/11]T vy = [&2 1/)2]T 6mou Avy = Mg

xau Avg = Aove. EOxoha mpoxintet 6t v = [1 O]T vy = [—ﬁ 1}T. Tehxd, A = g 2 },

1 -8
S = [ 0 ("1—7) } To avtiotpogo enlone mpoxintel dueca (ywplc mpdielc) yati To untewo €xEL

el popgry (dnwe ov otouyelwdelg uetaoynuatiopol Gauss: Efvar tprywvixd ye povddec otn dlorydvio
XL ovo por oTAAN uTd T dtaydvio elvon un Undevixn - opxel vo ahAGEOVUE TO TPOOMUO GE eXElVY TN
B

othhn). Ondte S~ = [ (1) (O‘IV) ]

IMpocoy®: To deltepo WBoddvucUa npo;éxuq))s and tov nepoplopd (o — v)Ea + Bhe = 0. Av, avtl v to
y—a
B

TopAndvew, YEceTe Yia 1dlodidvuoua To | , 1], Yo dnuiovpyndel mpdPAnue otny nepintwon mou B = 0.
Me tnv napandve emdoyn Sev €youue TeOBATUA axdpo xan o auTy| TV Tepittwon Yl yvwpeiloupe and
Y expovnon 6t o # y. O

2. Na fpeite Touc bpouc tou untpwou A1000.
AndvTnon.
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O

VI. [1.6] Zoc Siveton T0 Topoxdtey UnTtewo:

1 21
A= -1 1 1
-3 4 1

Oélouye var eXTENEGOUPE TiC TIopaxd T TpdEels (Ue T ouyxexpiuévn oepd): o) loAaniaciaoud xdde otouyelov
TV Yeoupdy ¢ = 1,2,3 tou A ye 1o avtiotoyo i. ) Hpbodeon xdde ototyeiov tne Sorywviov tou unTedou
Tou Tpoéxude and to (o) pe o 5. v) Avtadhhoy e Ing pe v 3 yeauur Tou untewou tou tpoéxule and to
(B)- 8) Awxypagh) Tne 3nc STAANE TOL PNTEHOL ToU TpoExLPe ard To (Y).



1. Na deiete 10 N6 anotéheoya.

2. Av ovoydiooupe to 1eMxé anotéleoya B, va Selete i unopoly va ypapTtoly ol tpdéee oo (0-0) we
npdEelc Ye untpoda ent Tou A.

1 00
Andvtnon. To mpdto pépoc eivar Tpogavéc (4 mévtol!) Tw to devtepo: Av AM = | 0 2 0 | A4,
0 0 3
1 0 0 0 0 1 0 0
A =510 1 0| +AD A® =10 1 0 | A®. Té6te B=A® | 1 0 |. Ioyle dnadr 6
0 0 1 1 00 01
B = P,(PLA+51)Ps
6mou
1 00 0 01 0 0
Pp=l020|,PR=|010]|,P=]|10
0 0 3 1 00 0 1
]

VII. [1.6] Bpeite pla opYoxavovixr| Bdon yia 1o yopo twv tohuwviuwy Baduol péyet 2, oplopévwy oto [0, 1],
YENOWHOTOLOVTIC TO YVWOTO ECWTEPIXO YLVOUEVO.

Ardvtnon. 'Eotww p1(z) =1, po(z) = az + B xou p3(z) = yo2 + dx + € 1 opYoxavovued Béon tou nreltou.
Téte o mpénet va toybouY Tal ToEOXETw:

[ va elvon 1 Bdion opdoyddvia:

/Opl(:c)pg(a:)dx20:>/0 1(am+ﬁ)dx:0:>§+ﬁ=0 (1)

1
6
/pl(x)pg(x)dz:o;s...;»%+§+s:o 2)
0
! ! ad + ag + 36
/pg(m)pg(x)dx:():...:%—i— 3ﬂ7—|— 2ﬁ +pBe=0 (3)
0

To v elvor xon opBoxavovod:

/Olpl(x)2da:: 1=1=1 (4

1 o2
/ pg(x)de:1:> ?JraﬂJrﬂQ:l (5)
0

2

1 2 2
/ p3($)2dx=1:>%+%6+%7+6+56+62=1 (6)
0

Ané e (1) xa (5) Beloxouye 6T a = 24/(3) xor B = —/(3). Aviiotoiya utoloyiloupe ta 7, & X0 € ané Tic
(2); (3) o (6).
Oa umopovoape apyixd va efyape emlééer pr(x) = ¢ aldd, auéows -and Ty (4)-, Oa PAérnape dtic=1. O



