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Ocua 1. [2 wovddeg] Kuxhdote tn owoth andvinon.

1. H wvuopotind e€lowon z1ai+. . .+zpa, = B, 610U a1, az, . . ., S daviopata otov R™ elvor icodbvaun
uE éva Ypouuixd oot UE 1 UETABANTES xou M EEICMOOELS.
o) Lot ) Addog

2. 'Evo ypoppd cvotnua Az = b, A € R™*™ ye r ehebiepeg petafintéc éxel obvolo hMicewvy T0 0noio
loolTon UE TN Yeouer 9Mxn 7 SloavuoudTmy.

o) Ywotéd B) Addoc

3. H 8udotaon evoe Swavuouatixod yoeou V' menepacuévng didotaong looltal Pe To ehdyloto Thdog
otavuoudtey Tou V' ta onola Topdyouv 6Ao To YGeo.

o) Lwoto ) Addoc

4. Av o A € R™™ éyer 2 duaxpitée iotiuée tote xon o A? éyel 80o dloxpitée Wiotipée.
o) Lwoto B) Addocg

5. Trdpyouv C € R9X5 ya A € R¥*0 e CA avtiotpéduuo.
o) Lwoto B) Addocg

6. To ywoéuevo ATz ye A € R™™ you 2 € R™ elvon évag ypouuixdg GUVBLUIGUOS TV YRouUdOY Tou A.
o) Lwoto ) Addoc

7. H ypoppwoi 9hxn span{u, v, w} yia onowdhnote tpio dtoavhopata u, v, w o€ Vo BLavVUOUATIXG YOEO
V' ebvon umoywpog tou V.
o) Lwoto ) Addoc

8. Av ui,ug, ..., Uy YEUUUXOC eapTNUéva BlaviouaTo o€ €vay Blavyuouatixo yoeo V tote olyoupa to
U1 Vol YEUUUIXOG CUVOUICUOS TV UTOAOLTWY 1 — 1.
o) Lwoto B) Addocg

9. To civoro W = {(x,y,2) € R : z +y + 22 = 0} v ypouxde unoydeog tou R3.
o) Bwotéd B) Addoc



10. To ovoro W = {(z,y,2) € F3 : z+y+ 2% = 0} ebvou ypopuixde uroympoc tou F3. Trevdiuon ot
10 oty [y elvan 1o alvoro {0, 1} 6mou n npdodeon eivon to anoxdetotind ‘H (xor) xau o nohhamhactocuds
70 hoywo KAL

o) Yoot ) Addog

Ocua 2. [4 wovddeg] Kuxhdote tn owoth andvinon.

1. e évav nivaxo A o Badudc woolton mdvto ue

o) To péyioto TARYOC YRoUXAOS AVEESPTNTOVY YROUUWY

) To uéyioto mAdoc ypouuxde avedptntwy oTNAGOY

) To midog TV odnymdv oty avnypévn xhaxmt popey Tou A
) ‘Ohat ot mopaméve.
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2. H topr wwv unepemnédwy {(z,y, z,w) : x + 2y — 2z = 0} xou {(z,y, z,w) : 3z — 3y + z = 0} ebvan
o) wo evdeio otov R

) éva. uToydpoc Tou RY dudoTaone 2
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€vog xOXANOG TOU TEPVIEL amd TNV dpyT) TV a&OVKVY
N Yoo 9fxn Tty Stavuoudtev otov R

3. H opilovoa tou mivaxa
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4. To ywouevo

loolTon UE
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5. Av A ocvno‘cpé(]npog non A0 = A9 14e
o

) A
B)A=0
y) A7l L =0
€) Aev unopovye va E€pouye molog eivon o A
6. Do évay mivaxa A € R™*™ pe yoouunde aveEdptnteg othheg Eépouye olyoupa OTL

o) O Bodude tou eivan n
B) O Bodude tou givar m
)
)

v) Kou o ypoppée tou elvan ypauuixog aveldptnreg
0) 'Exet m odnyolc otnv avnyREVN XAWAXOTT Lop@T) TOL.

7. O Bavuopatixoc yopoc W= {A € R4 A3 = Agg = Ayy = A3y = 0}, 610U A;j ouuPorilel to
oTouyelo Tou Tivaxar A 0T yeauur ¢ xou oTAAY 7, €xel Sidotoon H cwoth andvinon etvar 12 xou 6ev undpyel
avdpeoo oTIC EMAEYUEVES, dpa Vo To Tdow oe 6houg owotd. o) 4

8) 16

Y) 10

5) 6

8. T xdde ypapunr anewxovion T : R™ — R™ oy der ot
o) T'(x) = Az vy xdnowov A € R™*™
B) T(x) = Az v xdmowov A € R™*™ xou 0 A avtiotpédipoc
y) T'(0) = 0 émou to tewto 0 elvan o uUndevixd Bidvuopa otov R™ xat 10 8eltepo to undevind didvuoua
otov R"™.
6) T'(0) = 0 6mou 1o mpKdto 0 elvon To UNndevixd didvuoua atov R™ xou to deltepo to undevind didvuoua atov R™.

9. O avtiotpogpoc evée hvaa A € R undpyer dtov

o) O ypopuée Tou eivar Yeouuuxds aveEdpTnTes
) Ot othAkec ToL Elvan Ypouux®Oc avedptnTeg
) O Bardude tou wwobtan ye 4

)

B
v
0) ‘Oha Tt Topomdves

10. Av ot nivaxec A, B € R™*™ éyouv opilovoa 3 xau —3 avtiototya, t0Te 0 mivaxog AB'AB! EYEL
op{Couoa



Oéua 3.[3 povddeg] 'Eotw o mivaxac
0

-1
0

A=

Nl= O N
= O N

o) Ebvor 0 A avtiotpéduoc; Eivar 1) aneévion T(x) = Az enl otov R3 ; Ioylel 611 o undevoydpoc tou A
€yl SLdo TooT) TouRdytoTov 1 ;

B) No ouuminpwdet 1 popwn tou mvaxe A = PAP™! érmou A ebvon o wivaxac mou éyet Tic WioTiuée Tou
A ot dlrydvio (epboov autd yiveton). (No e&nyndel n Siodicaoio xou ot tpdEelc yio Ty elpeon twv P, Pt
va yivouv oto TpdyEeLpo).

1 1
Oﬁ—ﬁ -1 0 0 (1)1(1)
A=1]1 0 0 0 1ol|wxn Y »x
o%i 0 0 0] |[-& 0o L
2 V2 2 V2
P A p-1

¥) No vnoroyiodel o mivaxac A% + A3 4 A182L

Andvtnon:

a) O A éyel 0o Bieg othheg, dpa dev yiveton vor ebvon avtioTeédipog (Yoouuxds eoptnuéves oTARES).
H anewévion T : R? — R3 dev eivon el epboov o A dev eivor avtiotpédipoc. O undevoydpoc éyel dldotaom
Touhdytotov 1 (my to ddvuopa [1,0, —1]T avixer otov pndevoydeo).

B) YTroloyiloupe o yopaxtneloTind TohuwVLLo P(A) = det(A — M) pe avdntuypo we tpoc T dedtepn
yeopph: p(A) = (=1 = A)((53 — A% — (%)2) =—(A+ 1A (1 —=X). Oudrotipéc éwvar ot pilec tou p(A) dpa
ot —1,0,1. Eg@bcov dhec eivon draxpitég, A Sorywvionotioylog xo epécov A cuppeteinde umdpyel P wote
A = PAPT. Bploxw touc pndevoythpeouc mou avilototyoly ot x&de WioTyn:

Null(A+I) = span{[0,1,0]"},
Null(A —I) = span{[1,0,1]}
Null(A) = span{[—1,0,1]7}.

Modpve €va wrodidvuoua and xdle undevoyweo, To xavovixorold (Sloupdvtag to Ye ) pila Tou ecwTEPIXOD
YWOUEVOU UE TOV €aUTH TOU, BAETE TITN OELRd AoXACEWY) €Tl Vo PTIAEW TIc oThAeS Tou P. Téte undpye
n eYyovon ot P! = PT. Bdlw nic Wbiotipée oTn Sly@vio Tou A 0T owo T GeELRdL.

Y) Tvopilovpe 61t A¥ = PASP~! xou egpboov ou brotpée etvar —1,0,1 éyoupe A" = A av k mepitToc.
"Apa T0 {nroduevo ddpotoua loolta ue 3PAP™! = 3A.

Oéua 4. [2 wovddeg] 'Eotww nivoxec A, B € R™ ™,
o) [0,5 povédec) Na amoderydel 611 AAT = 0 cuvendyeton A = 0. Na amoderydel opolwe 61t ATA =0
ovvendyetow A = 0 (ouig npoavagepieioes eZlonoeic 0 elvon 0 n X 1 Tivaxac 0 omolog €yet TovTo) UNdEVIXE).
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B) [0,5 povédec] Av B2+(BT)? = BBT + BT B va anodewydet 67t o B eivon ouppetpinde, dnhadn B = BT

Y) [0,5 povédec] Eotw W = {C € RV C? + (CT)2 = —~CCT — CTC}. No amoderydet 67t 10 W ebvon
OLVUOUATIXOS Y Weog xat va Bpedel 1 dldoTacT Tou.

5) [0,5 povédec] No detydetl 6t 1 ouvidrixn A € R™*™ elvon amapodtnmn yio vor Loy Vel 1 GUVETOY WY TOU
gpwTALaTOC o). Me dhha hoya, va Bpeite éva ompa K, évav aptdud n xa évay mivoxa A € K™ étol wote
AAT =0 olhd A # 0.

Andvtnon:

o) Ipoxinter dueca and to HedBinua 5 tne Acltepne Lewdc Aoxfoewy. ITio avahutxd, éyouvpe ot
10 (AAT);; 1ol pe to eowTEPXG YWVOUEVO TNC i-00THAC YpopUAC Tou A PE Tov EQUTS TNC oL oL UE TO
GpoLoUa TWV TETPAY VLY UTAC TN Yeopuhc. Omdte, epdoov (AAT); = 0 npéner 6An 1 i-00TH Yoo vo
wwolton pe 0. Egdoov toyler yio x&de 4, éyoupge A = 0. ‘Opowa btav ATA = 0, A mo anhd epapudlovye o
nponyolpevo otov A’ := AT,

B) H cuvdun wwoduvayet pe (B — BT)? = 0. Qot6c0, and €3¢ SV Umopollue Vo GUUTEPAVOULE OTL
B— BT =0 (8ev woyber X2 =0 = X = 0 o nvaxec). Avii autol, tnv ypdgpouue (B — BT)T(B—-BT) =0
o epapudloupe To o) otov mivaxa B — BT yio va népoupe B — BT = 0.

) Hopduota 1 ouvdnn yedpeton (C + CT)T(C + CT) = 0 o dpat yio Tov B0 Aéyo éyoupe C = —CT

xu étor W = {C € RV"|C = —CT}. Enadndedoupe 6T 1oy00uv WBIOTNTEC TOU BLUVUOPATIXOY YOEOU
(0 € W, xhetotétnio we mpoc tpdodeon xon Paduntd tolamhactouopd xhr). H ouvdfnn C = —CT onuo-
et 61t Cj; = 0 xau G5 = —Cj; vy @ # 7. M Bdon tou yweou eivon 1 GUANOYT| TVAXGY {E(i’j)}iq ue
E3) vo éyel 1 ot 9éon (i,7), —1 o Véon (4,1) xu 0 onoudhrote ohhob. Apa 1 didotaon tou W eivo
(5) =n(n—1)/2.

0) Maipvoupe K = Fy (1o obvoro {0,1} pe mpbodeon to amoxheiotins H xou nohhamhaoctoopd 1o Aoywnd
KAI) xou naipvouye tov mivaxa
11
a= 11



