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AwBdote npooextikd tig exkpwvioes. Ta tny tAnipen a&ioddéynon tov ypartod oag mpéner va mapovoidoete
6o oag tov ouA oyioud kar dAa ta evdidueoa anoteAéopata. Exete 3 dpeg.

KAAH EONITYXIA!!
ITPOXOXH:

o ‘Omou dev avagpépeTar 1| 0ev palveTar amd TNV exwvVNoT To PEYedoc 1| To el80C TwY GToLYElWY EVOC UNTEMOU
vor UToOETeTE OTL lval TETPAYWVIXO PEYEVOUC N UE TPUYHATIXG OTOLYElOL.

o Av Bev undpyet dieuxpivion, To dtaviopota elvar GTAAES.

o Ta Saviopata e tumxic Bdone ocuvuBorilovton e e; (Snh. othhn ue 6k ta ototyelo 0 extéS TOUL
ototyelov ot Véon i mou elvon 1).

e To towtotxd unrpwo cuuBoiileton pe 1.

I. No amavticete otic napoxdtw epwtiioels ‘Twoté/Addoc’.
1. Lwoté R Addoc:

2. 'Evo tetpaywvixd untedo S ovoudletor avtiouupeted étav ST = —S. Na delfete 6t omolodrnote
TETPAYWVIXG UNTEWO PTOPEL VoL YupTe! (C AIPOLGUN EVOS GUUHETELXOU Xol EVOS OVTIGURUETEIXOV UNTEWOL.
1

3 5 ), %o VoL UTOAOY(CETE TO CUUUETEXG B xou

Na egapudoete auth v apyr oTo untewo A =
0 avtioupuetpwd C étal wote A = B+ C.

Ardvenon. Mropolpe va yeddoupe B = (A+AT)/2 xou C = (A— AT)/2. Tt 10 ouyxexpévo untedo
€YOUUE
(1 12 (0 52
B—(1/2 5 ) C—<5//2 0 )

3. Ywoté 1 Addoc: Aodévtog evog ogorol pnrpdou A € R™™™ xan evog un undevixod diavoouotog € R,

d

o DrawvOopata {z, Az, A%z, ..., A"z} elvor ypopuxd aveEdpTnTo.
Andvtnon. AAOOX: Oha ta Stavdouata elvar ototyeio Tou Slavuouatixold yweou R™ mou éyel didotaon
n. Enedn elvon n + 1 SravOopora, Yo eivon ypouuixd e€aptnuévo O

4. Eotw pnrpwo A € R™ ™ ue duo yvwotég Wotéc Ay = 1 xou A = 2 xou avtioTtorya WBLodtavicuota
ur,up € R™ o) No delfete 61t av 6hec oL oThRec Tou n X k pntpwouv X € R™F mepiéyovtor oto
BLOUVUGULATIXG UTIOY PO TTOU TORAYETOL OTtd YROUIX00E GLVBLAGUOUE TWY U1, Uz, TOTE loylet AX = UMG,
6mov M € R?*2 elvo draydvioc e otowyela A, Ao o1 dtaydvio xow G € R2¥F. B) N eEnyfoete mota
Yo elvon To oToLyelo Tov G.

Andvinon. ‘Eotww 6t X = [z1, ..., x%] 6mou xdde z; € R™. And v expidvnon yvwpellouvye 6t
SCj :'yj,lul +’)/j,2’(,L2, ] = 1,...,k.
yia xdmotoug Baduwtoldc v;1,v),2. llpocédte twpa 6t

A.Ij = A('yl,jul + ’)/QJ"LLQ) = 'yl,jAul + ’)/QJ'A’U,Q
= Y1, UL+ Y2, AU

- YA\ _ Ar 0 71ttt Tk
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Enopévec
AX = [Axy, ... Axg] =
|

5. Yoc divetun o ddvuopa = = [1,2,3] 7. Na unohoyicete éva pntpwo P € R3*? tétolo Bhote yio omotodh-
Tote didvuopa y € R?, 1o didvuoua Py va elvon Badpwtd tolamidoto tou .

Ardvenon. Elva to untpdo P =xx ' Jz T2, dnh.

|
W N =
O =N
NelNerRyJv]
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6. Aodévtoc Tou unTE®ou A € R™" xou tou avTioTpdpou Tou A7 xon dlaviopata 6Tee e; xot To didvuoyua
e=[1,..,1]T, va deffete mdc unopel vo exppaoTel o uToloyLoube Tou adfpolouatoc ayj + i1, 6TOL K elvor
0 ddpotopa GAwY TV oToLyEiwy Tou AT ypnooToldyTaC LEVOY To TaPATEVE PNTEM o DLoVOCUATO.

; , , , T , . , ~ ,
Andvtnon. And tnv WwB6TToL 6TL (i = e; Aej xaL TOV OpLoPOG TOL YLVOUEVOL UNTRMOU-BLAVIGUATOC,
axohovVel 6L

aij +p=e] Aej +e' Be.
0

7. Eotw éva tetpaywvind untpno A yeyédoug n xa Sidvuopa x # 0 yia o onofo woylel 6t Ax = 0. Na
anovthoete (Swotéd f Addog) o mapaxdtw: o) To A elvar opakd (un avtioteédiuo). B) Av r(A) elvor n
Téin tou A, Ya wylel 6t r(A) =n — 1. y) To x elvar Wodidvuoua tou A.

AndvTnon. o) ZQETO xadodg o othkes elvar yoopuxd eaptnuéves. B) H té&n tou pntpodou elvar
r(A) = n — null(4) 6mov null(A4) elvor n ddotaon tou undevoywpeouv tou A. And ta dedouéva tou
TpoPAfuaTog auth elvor Touldylotov 1, enouévs r(A) < n—1dpa AAGOZX. v) TQXTO xodds unopolue
va ypdpoupe Ax = 0z emopévwe elvar Bodidvuoua pe wiotury 0. O

8. Ywotéd f Addoc:
II.
III1.
IV. 'Ectw 1o untpdo

_ 2 1 LY (2
=(55)(8)=(F)
Na dei&ete yewUeTPXE, YENOUWOTOLOVTAS Ta amopaitnTo oy Aata, d00 EpUNVElES yior T MOGT TOU GUGTHUTOS.

V.

1. No Ppelte éva amhd amhéd Tapdderypa TeTporywvixol unteoou A € R3*3 mou dev yiveton vo darywviototndet
UE UETaoYNUATIONS opoléTnTac, dnh. dev urdpyer X € R3*3 této10 Bote To X "1AX va elvow droydvio.

2. 'Eotw 61t 10 mopandve punteoo éyet o iidlovoa tiuh o1 = 16 xou avtiotolyo delid dodidvuopa (Snh.
TEGTN oTAANY Tou unTEdoL V otn didoracn Wialousdhy Ty A =USV ) 1o v = 1[-1,1,1,-1]". Me
Bdomn tnv mapandve SidonacT xou ta atotyeia Tou A, vo utoloyicete oo Ya elvor to avticTolyo aploTEPd
Wodtdvuoua, dnh. 1 Te®TN oTHAN Tou U.

VI.



-2 3 4
1. No unohoyioete to {yvog xau tnv opllovoa tou untpwov: A= | —4 5 10

-5 11 3

AndrvTnon. To iyvoc elvar to dlpotopa Twv draydviwy oTotyelwy, dpa
trace(A4) = 6.
H opilouou Bploxetar and ) Yvooth Exgppaocn:

det(Ad) = —2-(5-3—-10-11)+4-(3-3—11-4)—~5-(3-10—5-4)
= —2-(-95)+4-(-35)—5-(10)=0

d

2. Xwplc mpdieic, vo avapépete xou va dixoworoyfoete moto Yo elvar 1 Tiwh e opilloucas Tou UNTeHoL
C = AP, 6mou 10 A elvou 6T TpoNyoLUEVLS Xat

P =

_ o O
O = O
o O =

Arndvenon. Ilpocéyouue 6Tt t0 untpdo P elvan untpmo aviadhoyhc xou 6tt tohhaniactdlovtac AP éyet
oAV OMOTEAEGUO TNV avTohAaYH) Twv otnA®dy 1 xou 3. And tic Biétnteg twv opllovc®y, i véa opilovca
Oa elvan (-1) gopéc n apyxh opllovoa, enopévns 0. O

3. No unoloyioete Tic WoTié xou Ta tlodlavdouaTa Tou untewou: B = | —

[ e

Amndvnon. Ipocéyouye 6Tl 10 unTedo €xel tn oLVIETN Uopen

(0 %)

1 < S . -
11 > . Enopévwe, wo iotipn elvon -1, Ou dhhec duo Wotipég elvon ot
Wrotiéc Tou S, ol onolec ebvar ot pilec Tou detS = (1 — A)? + 1, dnh. 14 ¢ To Wdodaviopata efvor to e€hc:
Tty oty -1, to Wiodidvuopa gaiveton dueca 6t elvor ug = [0,0,1]T. O otipée 14 ¢ avtiotoryoly ota

1BLOBLAVOOUATO TOU LXAVOTIOLOVY T oo

6mou S elval To LUTOUNTEWO <

Su = (1+)u,
ETOUEVWS, YLl AV GLUBOANGOUUE T LOLOBLAVOGUOTA UE U], Ug, OL CUVTETAYUEVES TOLC Elval
maitme = (A+9me=maz=una
ETOPEVKC T0 TIPGTO LtodIdvuopa elvar Topdhhnho oto 7111, ¢, 0] T. H iotiud 1 — 1 avtioTotyet 670 Wiodidvuoya
TIOL XaVOTOLEL TI OYETELS

No1+m2e = (1—0ne1=1N22=—tN21

enopévec efvor TapdAhnho 670 M2.1[1, —¢, 0] . Téhoc xavovixomololpe xoL Teox)TTeL HTL

up =1[0,0,1] ", ug = —=[1,4,0] ", uz = —=[1, —,0] .
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VII. Xoc dlvovton Ta Tapodte:

3 1
9 4
2 3 3

3 €r =

1. Na unohoyloete éva %dTw TELYWVIXO UNTEWO L UE HOVABES O DLaydVLO %ol €V GV TELYWVIXG UNTEWO

U tétoa ote A= LU.

coc Yot Toug BarduwTtolc a; xat ol SlayOoUaTd g;.

Andvnon. 1o npwto Brua todariactdlovue 10 A pye to Ly =1 —

L1A=

OO =

3
3
3

Y10 endpevo Bua todanhactdlovye To anotéieopa Ue Lo

Na unohoyloete To L ¢ YWWOUEVO 2 GTOLYEIWDOY UNTEWwY Tou TOTou I — aygie;

(G280 RN

T eEnydvtac Tic emhoyéc

0,2, 2] Teq xor AapBdvouye

?

[0,0,1] Tea %o AopBdvouye

-1 3 1
U=LyL1A= 0 3 2
0 0 3
Enopévoc,
A= (LoLy)7'U = LTYL5 U = (T + que ) (I + qaeq)
6mou q1 = [0,2,—1]", g2 = [0,0,1] 7, emouévec
1 0 O
L= 2 1 0
-2 1 1
0
TIIENOYMIXH

I TAen Badwd meénet va Seilete xow va SixouoloyNoeTe OAa To BHRATA TOL XAVETE xS Ko

T EVOLAUEC A ATOTEAECLATA.



