Tunuoaticég eEetdioeig meplodov Xentepfpiov
ot [pappikny AlyeBpa
E&etaomc: X. AleEOdmovrog Hp/via: 23-1-98 Awpxera: 2.30°

1. (20%) (o) ‘Eoto 0Vo 8.x V ka1 W pe 1w dtdotaon kot évag ioopopeiopds T tov V
otov W.

Agi&te 60TL M €1KOVa Lo faong Tov V givon Bdon tov W.

(B) To avtiotpopo oyvet; AnAadn av 1 ewdva pag Baong tov V givar Baon tov W, givan
o T wopopeiopog; (Amodei&te 10)

2. (15%) Amodeitte 611 évag opBoymviog ivakag A €xel opBoydvieg oTHAES Ko
avtioTpoa, av o A €yel opboymvieg 6THAES, TOTE ivar opBoydviog. Ioyvel n idwa
TPOTOCT] KO Y10 TIG YPOUUEG;

3. (15%) Av u=x xon v=cvvrx eivar otoryeia tov d.%. C[0,1] epodiacpévov pe to
GUVNOOPEVO ECMTEPIKO YIVOHEVO, Vo, vitodoytebovv (o) tar pikn [ul, M, le+l, (B) n
TN (u,v) kou 1 yovio petald tov u kot v kot (y) va dtmotmdel av ioydel n avicotnTa
Cauchy-Schwarz kot 1 tpryoviky avicdtra.

4. (15%) ‘Eotw V vroywpog tov C[0,1] mov mepiéyet ta moAvmvopa Babpod to wolv 2.
Na epappocdei 1 pédodoc Gram-Schmidt ot Paon {1, x, x* } Tov V.

11
5.(15%) Av S = Ll 2J , va. BpebBotv Baoeig Yo Tov undeveympo (KerT) kot v ewcdva
(ImT) Tov ypappikob petacynuatiopot T mov opiletor amd ) oyéon T(A)=SA.

6. (20%) Na dwyovionomBei o mivaxog

|f2—z‘ 0 i—l
A:LO 1+ OJ

i 0 2-i

[To1d n onpacia avtg ™S dorymvionoinong;



I'pantég e€etdoeic ot [poppikny AdyeBpa
nep1odov DePpovapiov 1997
E&etaomc: X. AleEOdmovrog Hy/via: 25-2-97 Awpxera: 2.30°

1. (10%) 'Eoto éva opBoydvio vmochvoro {v1, v2,....vp} €vOg d.x. V epodrocpévou pe
€0MTEPIKO Yvopevo. Etvar ypappukd aveEdptnto kot yioti;

2. (15%) (2.1) ‘Eoto 8.v0 0. V kau W pe dimV=dimW=n kot £vag icopopoiopdg T tov
V otov W.'Ecto {v|, va,...,vy} (o Bdon tov V. AmodeiEte 0Tt tOTE Kot T0 svvoro {T(vy),
T(v2),...,T(vn)} etvon po Baomn tov W.

(2.2) To avtiotpoo 1oyvel; AnAadn, av {vi, Va,...,vn} Bdon tov V kot {T(v)),
T(v2),...,T(vn)} Paon Tov W, eivar o T woopopeiopdg; Anodei&te to.

3. (45%) Eotm ot ypoppkol petocynpatiopol suppetpiog (avékioong) s og tpog svdeio
tov R?, depyduevn amd v apyn tov advav Katl oynuatilovca yovia @ pe tov aZova
TOV X, KO TEPICTPOPNG T YOP® omd TNV apyn TOV a&Ovev Katd yovia 0.

(3.1) Awote toug Tivakeg Ag Kot Ay TOV TOPATAVEO LETACYNLATICUOV (BempdvTog TV
tonomompévn Paon tov R? { e;=(1,0), e:=(0,1) })

(3.2) Yrohoyiote Toug mupnveg (undevoympovg) ker(s) o ker(r).

(3.3) Yrapyovv ot avticoTpoPOl TWV TOPOTAVE® LETACYNUATICULOV, Y1OT Kol Totol eiva,
AV voil 0MGTE TOVG TVOKEG TOVG,.

(3.4) Ocwpeiote Topo ™ Paon { vi=(1,2), kar va=(1,1) } tov R% Mdc petaoynuotiloviat
TOP O TIVOKES TV S KOt I; ADOCTE e TUTIKO TPOTO TIG VEEG LOPPES TOVG A’ Kot A’ vtd
TN HOPPN YIVOUEVOD TIVOK®V.

(3.5) No vtoAoy16000V 01 1010TIES KOl TOL 1010010VOGLATO TOV TIVAK®OV Ag Kol A;.

(3.6) TTotég eivar o1 1010TIHES KOl TTOLA TOL 1O100VOGHLATO TOV TIVAK®OV A’ Kot A, Ko
YT,

(3.7) Tlotég eivar o1 1O10TYES TOV OVTIGTPOPMV LETOGYNUOTICUDV; (EQ° OGOV VILAPYOLV).
(3.8) ®ewpovpue ) obvleon T=s ° r. Eivar o T ypop ko HETACNUATIGHOC KO V10T,
Eivon eniong o T wopop@iopog kat yoti;

(3.9) ITowog givon o mivaxoag tov T ko yuori; YrnoAoyiote v ewkdva T(1,2).

4. (15%) Bpeite (o opBokavovikn Bdon tov vroywpov W tov C3 o omoiog mapdystot
ano to dwavoopota vi=(1, 1, 0), vo=(1, 2, 1-1).

5.(20%) Na dtywviomomBei o cuppeTpkdg mivakog
(7 -1 2]
A=-1 7 2
[—2 2 IOJ
Toykekpipéva va Bpedei voc ophoydvioc mivaxag U tétotog dote o U'AU va givon évag
JydV10G TTivokog.



Tunpoaticég e€etdoeig otn Ipappkn Alyeppa
[Matpa, 24-9-1996

1. (20%) 1) No amodetytel 611 TO GOVOAO { (3+\/§ , 142 ), (7, 14242 ) } elvar ypoppukd
eCapmuévo méve oto R, oAAd ypappukd ave&dptnto moveo oto Q.

i1) Na e€etaotel av to vmoohvoro { AeM,(R) | detA=0 } elvar vdywpog tov Ma(R).

2. (10%) Av V givar évag gukdeidiog ydpog kot u, v € V, va amoderyBel otu

=l o off =)o+ b1

3. (20%) Na enektabei og o opBoxavovikny faon to cdvoro : { 1/2(1, 1, 1, I), 1/2(i, 1, 1,
1) } yia tov davocpatikd yopo Va(C).

4. (20%) Atvovtar ot R-Bdoeig {uy, up} ko {vy, va, v3} t@v d.x. Va(R) ko V3(R)
avtiotorya. Eoto évag ypoppkog petasynuoatiopog T and tov Va(R) otov Vi(R) mov
opileton g e&Ng:

T(u))=vi+2vy-v3
T(UQ)=V1 -Va

Na Bpebei o mivaxag tov T wg mpog avtég T1g faocels. Na Bpebei eniong o mivakag tov T
¢ mpog 11§ R-Baoeic { -uj+tuy, 2uj-un} ko {vy, vi+vy, vi+vatvst tou Vo(R) ko Vi(R)
avtiotorya. [Towd oyéon cvvdéel Tovg 6V0 mapamdve Tivakes; (KAveTe OAOVG TOVGS
OTOPOITNTOVS LTOAOYICUOVG).

5. (10%) "Evog ypappkog petacynuoatiopos tov R-xapov C opiletar amd ) oxéon
T(z)=(1-1)z yo 6Aa ta ze C. Na deryei 0ti o T givar pun 1016lwv. [Todg eivar o Pabpdc
tov T.

6. (20%) Amodei&te 0T1 k0Be K-Bdiom evoc menepacuéva tapaydpevov K-ywpov
&xel Tov 1010 ap1Buod otoyyeinv.



Tunpoaticég e€etdoeig otn Ipappkn Alyeppa
[Mértpa, 9-2-1995
Awdpkera: 2.30 opeg

1. (20%) Av V évag nenepacpévog 6.y amodeifte ot (a) kdbe chvoro mov mapdyet Tov V
nepEyet P faon tov V kot (B) kabe ypappkd aveEdptmrto vtoochvoro tov V pmopei va

enektafel yo va dmoet pa faon tov V, OnAadn av {yi .... , Ym } €lvor éva ypoppukd
ave&aptnto ohvoro g éva ompa K, 10te vdpyovv dSoevOGHOTA X|, ... Ynm TOV V TETOW
®OTE TO GVUVOAO { V1, +oe » Ymy X1y v » Ynom § EVOUL ptt féiom Tov V.

2. (15%) Na BpeBovv avtiotpéyipot mivakeg P ko Q térotor wote o PAQ va givar n
KOVOVIKT LOPPT] Y10, TOV TtivaKa

|T2 1 0 ﬂ|

A=1 1 -1 1
Ll I 2 OJ
[Tod etvar n kavovikn popen vt Kot wo1dg o fabuoc tov mivaxka A;

3. (10%) Na e&etdoete av 10 chvoro { Ae M3(R) /aj; +ax +azs =0 } eivor vmoydpog
0V M3(R) (=0.% tov mvakwv 3x3).

4. (25%) Av S xon T givar vdympot tov V3(C) mapaydpevor amd ta suvora { (1,1,0), (1,
1+, 1), (1+, 1+, 0) }xan { (1,0,1), (1,-1,0), (0,i,1) }, avtictorya, va Bpebodv ot facelg Tmv
S+T kat SNV.

5.(20%) ‘Eocto T évag ypoppikdg HeTaoyNUATIGHOG TTOL opileTal

T(x,y, z) = ( x+2y-z, y+z, x+y-2z)
Bpeite pua Bdon ko d1dotaon (o) g eikovag kot (B) tov mopniva tov T. Eivaro T K-
LGOLOPPIoUOG KoL YloTi;

6. (25%) Mmopet va enektadel o€ po opbokavovikn Paon ya tov xapo Vi(C) to chvoro
{121,141, 1,1), 1/2(1, 1,1, 1) }
KoL 0V VoL, VToAoYioTe T BAon avT.



I'pantég e€etdoeic ot [poppikny AdyeBpa
[Tepiodog ZemtepPpiov 1994
[Tatpa, 20-9-94, Awpxera: 2.30 dpeg
Awdokov: Xp. AleEOTOVAOG

OEMA 10 (30%)

1. (10%) Ilog pmopovpe va dikatodyncovpe 6tt 0ot ot K-xawpor V menepacuévng
dtdotaonc neN pmopov va BewpnBovv cav ydpot g popens Vu(K); Avocte pepucd
TOPAOEYILATO GYETIKA LE aLTY) T Bemdpnon.

2. (10%) Iodg propolpe Vo KATAGKELAGOVUE Eva Ypapkd pet/opd T: V->W, tétoto
oote T(vi)=w; (1i=1,2,...,n), 6mov V,W givar K-ydpotr é6mov o V menepacuévng d1dctaong,
{vi, ... , v} po Béiom tov V kar wi (i=1, ... ,n) Tuyaia dtoevocuata tov W; Eivaro T
LoVadkog Ko yioti;

3. (10%) ITowa yevikn popen| £xet K0Be ecmTEPIKO YIVOUEVO ML EVOG TETEPAGLEVIG
duactaong K-ydpov epodiacuévou pe ecmtepikd yivopevo kat yloti; (vo 000el anddeién)

OEMA 20 (70%)

1. (20%) (o) ‘Eoto T évag ypappkds petacynuatiotds mov opileton mg eENG:
T(x,y,z)= ( x-y, x+2y-z, 2x+y+z ), 6mov x,y,z € R.

Na Bpebel o mivaxag tov T wg mpog v standard PBdaon kot v Baon { vi=(1,0,1), vo=(-

2,1,1), vs=(1,-1,1) } tov V3(R).

(B) Eivar o T K-1oopop@iopog kat yiati; Awkotoloyeiote.

2. (30%) Na Bpebet pa opBoxoavovikn BAcn Tov SLOVUGHATIKOD YMPOL TOL TEPLEXEL OLOL
T0 TOAV®VLLE Babpod To ToAD 2. Na ekppacbel eniong to moAvdvupo x2-2x-1 ©¢ Tpog

™ Bdaon avty.
3. (20%) I'a Tov mivaxa

lﬁ 3 ﬂ'

A={3 -5 3

{6 -6 4J
Bpeite Oleg Tig WO10TIUES KaB®G Ko o fdon Yo kabe 11o0xdpo. Mmopel va
dwryovioromBel o A kot yiori;



I'pantég e€etdoeic ot [poppikny AdyeBpa
[Tepiodog lavovapiov 1994
[Tatpa, 10-2-94, Awgpxea: 2.30 dpeg
Awdokov: Xp. AleEOTOVAOG

OEMA 10 (50%)

1. (20%) Amodeitte OTL OAeC 01 PACELS EVOC TEMEPAGUEVA TAPOYOUEVOL SLOVUGLATIKOD
YDOPOV EYOovV TOV 1d10 apBud ctoryeimv.

2. (10%) ITowd yevikn popoen €yl 10 E6MTEPIKO YIVOUEVO ETTL EVOG TEMEPACUEVNG
dudotaong K-ydpov kot yiori;

Amdvinon

Q¢ yvootov, kbbe xdpog V menepacuévng 014.6Taomg EQOOIOGHEVOS UE ECOTEPIKO
ywopuevo éxet pia opbokavovikn Paon (Bedpnuo Gram-Schmidt). Eropuévog av u,veV pe

n n
u= Zaivl. , U= Zaivi , 0mov { vy, ..., vp} opBokavovikr| fdon to1E,
i=1 i=1

EKUETAAEVOUEVOL TIC YVAOOTEG WOLOTNTEG TOV EGMOTEPIKOV YIVOUEVOL, Oa Eyovpe:

(u,v)= (iaiui’ iﬂivij:

Z Zailg/'(uwvj):;aiﬂ_iaij:;ahgi (1
=1

=l j=1

Emopévag n yevikn popoern tov ecoteptcod yivopévov etvann (1).

3.(20%) Eoto A,BeM,(K) 6émov A eivon évag avtiotpéyog nivaxag. Tote va
amodetyBel 01t BaOuoGsrns(AB)=BaOuocsrmns(BA)=BaOuocsrie(B).
Amooeitn (BA. kot BipAio, ced 125)
Av A gtvan évag avtiotpéyipog mivokag, 0empodie ToV avtioTotd TOL YPOLLUKO
uetacynuoticpd TeL?2(Vi(K)) og mpog v standard Baon tov Viu(k), e:

T: Vu(K) > Vu(K) pe

T: (X1, +.e » Xn) => (Y1, .. , Yn) OTTOV yFZaijxj (I=1, ... ,n)
j=1

AoV o A givar avtiotpéyipog, Pabpogs(A)=n kot apa Badbuog(T)=n, oniadn o T eivon
un wWilov. ‘Eotm topa S o avtictolyog petacynuaticpog tov B mpoc v standard Paon
tov Vn(K).
And yvootd Beodpnpa givar:
B(TS)=B(S)=B(ST) (1)
EE’ ahhov oydet:
B(TS)=Bo(AB), B(S)=Bo(B), B(ZT)=Bo(BA) (2)
apob AB=(TZX)e, B=(S)e, BA=(ST)e.
Enopévog, Aoym tov (2), nn (1) yiveton:
Bo(AB)=Bo(B)=Bo(BA)



O®EMA 20 (60%)

1. (25%) "Eoto ot €€ng Paceig tov Vi(R): e={e;=(1,0,0), e,=(0,1,0), e3=(0,0,1)} ko
={fi=(1,1,1), ££=(1,1,0), £3=(1,0,0)}.

(1) Agi&te 6T f etvon Baon.

(ii) Emon@evoate 61t Q=P, dmov P eivan o mivakag tephoparoc omd v Péon e oty f
Kot 0 Tivakog tepacpotoc omd v f oty e.

(iii) EnonBevote 61t [v]=P ' [V]e, (6m0v Ta [V]f, [V]e ivar oThdeq) yia k6B ve V3(R).
(1iv) AoV deitetee 6TL M amewovion T(X,y,z) = (2y+z, x-4y, 3X) elvar ypoppuxog
petaoynuatiopdg eni tov Vi(R), amodeitte o1t (T)=P'(T).P.

2. (20%) Bpeite pia opbokavovikn Béon tov vroympov W tov V3(C) o omoiog mapdyeton
ano ta owvoopota vi=(1,1,0), e=(1,2,1-1).

3. (15%) ‘Ecto o mivakxog

[2-i 0 i}
A:LO 1+ OJ

i 0 2-i

’ ’ ror . ) . /. -1 ’
Na Bpebei, av etvar dvvatd, Evag avtiotpéyipog mivaxkag P tétolog dote o P~ AP va givan
L ydV10G.

Avon

Bpiokovpe 115 1810T1ég T0U A
det(A-A)=0 =

=i 0o i |
|L 0 1+i 0 J:(Z_M) [(2--0)(1+-0)] -i2(1+i-)) =

i 0 2—i
=(1+i-1) [(2-i-0)%-2 ] = (1+i-)) (2-2i-1) (2-1)

Kot apa ot doTipég etvon A=1+1, 1,=2, A3=2(1-1). Ene1dn] elvar draxexpipéves cOUQ®VO e
10 Yv61d Bedpnua o A dtywvoroteitatl, oniadn vrdpyet PeM;(C) dote:

{A 0 U}P+i0 0 ]
AP=| 0 0= 0 2 0
e s Al J

0 0 4] L0 0 20-i)

["o v gbpeon tov P mpoywpolie 6Tov vToAOYIGHS TV 1010510VUGHATOV U, Uy, Us,
omote Oa givon P=[ uy, uy, us ]. Ta uj, puowa avopévovrot ypappikd avesaptnra. o v
M=1+1 Aappdvovpe:



|T2—i—1—i 0 i 7| 1-2i 0 i1|

|r
0 I+i-1-1 0 JXzO: 0O o0 O JX:O
L i 0 2—i-1-i { i 0 1-2i

and 6mov u;=a(0,1,0).

Opoia yio A,=2 Aappdvoovpe up=a(1,0,1) kot yro A3=2(1-1), us=a(1,0,-1), 6mov a
avBaipetn otabepd. Ta u;’=(0,1,0), u’=(1,0,1), us’=(1,0,-1) eivar TpoPAVAOS YPOKA
aveEdptnteg ko dtvovv tov mivaka P:

|F0111|

P=1 0 0
LOI—IJ



