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OEMA 1. [1.6] No anavtrioete oTic napoxdtw gpwtioel Lwotd/Addog.

1. Zwoté 1 Addog: [0.2] Evag Stavuopatinds umoy®peog TeETEL Vo TEQLEYEL TAVTAL TO UNdeVIXd oTot-
xelo.

2. Ywot6 f Addoc: [0.2] T xdde untpwo A € R™™ undpyet ogord pntedo X T€T010 OOTE TO
untewo A = X TAX eivon dryddpvio.

3. Ywot6 A Addoc: [0.2] Kdde tetpaywvixd unredo peyédous n €xel axpBie n tdloTiés.

4. Twot6 ) Addoc: [0.2] To nhhidoc twv ypauuixd aveZdptntwy tdiodtavuoudtwy xdle untpmou elvon
L3S n.

5. woté f Addoc: [0.2] H opilovoa evéc tprywvinold unteoou elvat (on Ue To YIVOUEVO TwV BLotydvLmY
oToLYElWwY Tou.

6. Twotd B Addoc: [0.2] O xhpog Twv XETe TELYWVIXGY UNTpodwY elvat Evag BLavuouaTinds LTdYWEOS
tou R™™,

7. Lwotbd i Addoc: [0.2] Edv évag ypouuixde yweog mopdyetal and o SlavOouato vy, . . . , Up TOTE N
dtdotaot| Tou elvar olyoupa n.

8. Ywotd B Addoc: [0.2] Edv ta vy, ..., vy, elvan geta€l toug opdoydvia, téte 1 SIdoTACT| TOU YdEoU
TOU TPy oLV Efvor 1.

AndvTnon.

1. Ywotd: (c. 74)

. ; . 11 , ; ,

2. Adoc: Houpdderypo to untptdo A = 0 1 ) ToUxenowoToticope 6Ty mopovsiaon The Lopgric
Jordan dev unopel va Starywviomotnlel ye HETATYNUATIOHOVS OUOLOTNTAC.

3. Xwoté: Tatl oL WBlotipéc etvon oL pileg Tou YapaxTNELoTIX0L TOAUWVLHOUL oL €xel Badud n.

, , < 1 1) , -
4. Addoc: Onwg xar mpwy, Ao ta odtaviopata tou A = 0 1 glvor ToMamhdota Tou [1,0] .
5. Ywoté: T'a mapddetyyo, av To UNTedo eivor dvew TELywwixod, and Tov avadpouixd LTOAOYIoUS TNC

O

opilovoag (avantiooovTag WS Tpog TNV TedTn oTHAN) éyouue 6Tt det(A) = aqidet(A(2 : n,2 : n))
X.0.X.

Ywoté: Tatl o undevind unteo avAxeL AVAXEL GTO YWEO XL OTOLGONTOTE YEUUULXOC GUYDUA-
ou6c nL + kL 6mouv L, L xdww tprywvixd xou 1, & Baduwtol Yo elvar xdtw toryvixo.

Addoc: Ta dravdoyata Yo mpénet vou etvar ypouuixd avedptnTo.

Ywotd: Av ta dravdopato lvor ypouuixd e€aptnuéva T6te Yo UTEPYOLY GUVTEAEGTES (i1, ..., Qi
mou Oev elvor OhoL undevixol, T.¢d. avr + - + vy = 0. Av 6uwg ndpOoLUE TO ECKTEPXO
, , ~ , , . , , LT o

YVOUEVO TOU YpPouxol ouVBLAoWOD pe xdde éva amd Ta v; Yo Eyoupe: vy Y apv; = 0 xau
enopévec S i av] v; = 0 xou emedh T daviopata efvor opdoydvia Ya Tpéner av v = 0

T g=1"tY5 ¥ J1%3 77 .
Opwe v; v; > 0 enopeves a; = 0 xow auté woybet o j = 1,...,n tou dev unopel va .oy ber Aoyw
e apyixhic pag unédeong.

OEMA 2. [1.8]



1. [0.2] Eotww vy, ..., vy Wi Bdon tou R™ xou diveton 61t to v € R™. Tlotog t0nog divel to Sidvuoua
, T . . .
TWY CUVTEAESTOY a = [aq,...,ay,]" oV éxgpoon v = a1v1 + ... + apvy; Bondeaa: v = mivaxag
enl dtdvuoua OToL Tvaxac = ... oL dtdvuoud = ...

Andvnon. ©a €youvye 6Tl
= ) = ] [ ]
v=Va onou V :i=|vi,...,vn),a=ai,..,ay

(Bnh. V elvon o mivaxag mou amaptiletar and tic othhec v;.) Enedn ou 6thlec anoteholy Bdomn i
Tov R™ Ya elvon xou ypoupixd aveZdptntes, enopévwe 1o V' da elvor opokod, enopévee

a=V"1o.
g
2. [0.2] Eotw
2 -1 2 3
A= —12 i) g :;,
0 1 5 5

Adote (xévtpo, oxtiva) twv xUxhwv Gerschgorin otoug omoloug tepiéyovtal ot WioTipég Tou A.

Andvnon. O xbxhog Gerschgorin mou avtiotowyel ot ypouur ¢ Yo €xel x€vTpo T0 ay; xa oxtival
> ol
i=1
JF#i
Enopévwe ol xOxhot D; Yo éxouv (xévtpo,axtiva) ta (2,6), (5,8),(3,6),(5,6). O
3. Eow 6t o A eivor ivoxag n x n. H 8tétna 6t o A elvor avtiotpéduuocg, elvon loodivaun pe Tie
TOEOXAT® LOLOTNTES:
3.1 [0.2] H opilouoca tou A givar MH MHAENIKH
3.2 [0.2] Ot ottpée tou A eive MH MHAENIKEY
3.3 [0.2] O aptduodg wwv Moewy tou cucthuatog Az = b yio onotodrinote didvuoua b elvar ENAY

3.4 [0.2] Edv eqappootel xatdhhnin uédodoc Gauss oto cbotnua autd (ondte Yo mopaydel o
Gve tpryovixde mivoxas U) téte o aptdude tov undevixy ototyelnv otn dtaywvio tov U
elvar m.

3.5 [0.2] Trdpyer Bdon tou R™ nou anoteleiton and davboyata mou ta avayvwpllovye otov A
xat avtd eivor OI XTHAEY TOY A.

4. O ypauuixoe petaoynuatiopos L : R — R™ petaoynuatilet xdde Sidvuopa v € R™ oto dtdvuopa
Lv € R™ 6mou ol cuvictwoeg tou L elvon ol {deg ye autég Tou v, ahhd e avtiotpoen oeipd. ILy.

YLO(TLZ5TOU=[3 4 -2 7 -8 ]Tpetocoxnpoc‘cils‘coacrovz[—8 7T -2 4 3] .

4.1 [0.2] Xpnowwornotwviac Ty Tumxy| Bdon tou R™, 3dhote tov nivaxo exnpéonto A Tou UETo-
oynuatiogo’ L.
Andvnon. O petaoynuatiogdc exppdletar e To Untpto L mou npoépyetor and 1 yetddeon
WV oTolyElwY TOU TAVTOTIXO) UNTEWOL OE avTloTEOPT GELRd, BNA.

L= [e’ru En—1y--+y 61}



Ty v StavOopata peyédoug 5 OTwe To Topandve Yo elvor To UnTE®o

0 0 0 01
00 010
L=10 01 0 0
01 0 00
10 0 00

g
4.2 [0.2] Howbc 0 A7 1
Andvtnon. Hpocé&te 61t LL = I enopévwe L1=L. 0O
OEMA 3. [1.5]
1. [0.5] Egopubdote anhfy uédodo Gauss yio 1o cbotnua Az = b, 6mou

2 11 5
A= 4 —6 0 | xuwb=| —2
-2 7T 2 9

on6te Yo tpoxPet o clotnua Uz = y. Adote tov nivaxa U xon 10 8e&l uéhoc y.

Andvinon. Ilolamhaotdlovtag and o aploTepd To ENAVENUEVO untewo [A, b] ye to untedo Ly =

I —uje] émou ug = [0,2,—1]" pndeviCovror Ta UTOBLAY VLY GTOLYEl TS TEMTNS GTAATES Tou A:

2 1 1 5
Li[A,b] = (I —uie] )[A,b] = [A,b] —ure] [A,b]= | 0 —8 —2| —12
0 8 3| 14

IMolamhaotdlovtag and o AploTERH E TO UNTEMO
L2 =1 - ’LL2€;—
6mou ug = [0,0, —1] T éyoupe

2 1 1 5)
Lo(L1[A, b)) = (I —ugeq )(L1[A0]) = | 0 —8 —2| —12
0 0 1 2
Or mpddtee 3 othhes Va elvon to {nroduevo untedo U xaw 1 tehevtaio oTHAN T0 ¥.
g

2. [0.5] o6 o nivaxac M yia tov onoio MA = U xaw Mb = y;

Andvtnon. Ané to nponyolueva gaivetor 6Tt Ya elvor o

100
M=ILsL,=| -2 1 0
11 1

O

3. [0.5] Hapayovronoelote tov A ot popyhy A = LU. Adote toug nivaxec L xou U. T oyéon
gxouv ot L xou M;

Andvtnon. Ané ta nopandvw, @aivetar 6t 1o U elvan o (do. Emlong Lol1A = U = A =
Ly Ly U emopévoc L = M~ Enopévec

L =

L
_ = O
_— o O



OEMA 4. [1.2] Beeite plo opBoxavovixh Bdon v 10 xopo TV TOAGYOUWY Boduold uéyet 3,
optoUévwy oo [—1, 1], YpnotHonotdVTIC T0 YVWOoTd ECHTEPIXS YIVOUEVO.
Andvtnon. Exxavolye and o

po = L,pi(z) = 2, pa(z) = 2%, p3(2) = 2°.

1
a0 = po/lIpoll = 1/( / ) =1V

Eotww
' 3
pzx—(%%)%:x—/ Id$/\/§:m:>q1 — \/;x
-1
O endpevoc bpoc elvar

1
p=2"— (2%, q0)q0 — (2%, q1)q1 = 2% — 3

Tou omolou 1 vépua elvor

Enopévoc,

Téhoc av

p=12"—(2%,q0)q0 — (2°, 011 — (2°, 42) o,

Tapatnpole 6Tt oL Gpot (a2, o) xou (23, o) etvan 0 yiotl elvon amotéheoua OAOXAAPWONS GUVEETNOTC
oL & epELTTC Buvoung oto ddotnua (—1,1). Enopévwg da éyouue bt

70 YETPO TOL omolou efval

1 1/2
3 s 2 [2
3 2
_ - d = _— = —.
</1($ 57) w) V 175 5\[7

Enopévwe, xavovixonolwdvtog,

g
OEMA 5. [1.3] No unoloyloete 10 {yvoc xar tnv opllovoa Tou untewou:

2 1
A= -1 1 1
0 4 2



Etvor 1o untecdo opard 1 6yt; Na dixotohoyAoeTe Ty andvtnoy| cac.
Andvtnon. To iyvoc eivar 10 ddpotopa twv doy@dviwy otoryelwy, etopévwe trace(A) = 4. H
optlouca Yo elvor (e Bdon o avdmTuYUd WS TPOS TNV TEWTN oTHAN Tou TEptéyeL To Undév) Vu elvau

det(A) =1-(2—4)— (~1)- (4—4) = —2

Enopévag, to untewo eivon ogold (adhotds i opllovoa Ya oy 0). O

OEMA 6. [1.3] Zac divetor 10 pntptdo:

1 2 1
A= -1 1 1
0 4 -2

Na unoloyloete ouvteheoTéc ko, k1 TéTolouc wote A™! = A% + k1 A + kol (Tréden: Na ypnowonot-
fioete 1o Yedpnuo Cayley-Hamilton).
Andvnon. To yopaxtneliotixd moludvuuo tou A elvor

det(A — XI) = A3 — 5\ + 14,
xat amé 1o Yewdpnua Cayley-Hamilton da woylel ot
A3 —5A 4141 =0,
eTMOUEVKS Yo TPETEL Vo £YOUUE

1
A7l = 31— — A2,
14° 14

(Mpocoyh: Xeewdletor xon cuvteheothc (byt Lovdda) oto A%) [

OEMA 7. [1.3] @) Eow 10 tavwtouxd unrpdo I € R™*", ta davdopota u, v € R™ xou 0 Baduntdc
7. ©¢toupe A := I —yuv". Na urohoyioete To avtiotpopo A~1 cuvapthoet Twv do¥évtwy oTolyElwy
(I,7v,u,v.) (YTmédeiln: To aviiotpogo Yo éyet emione ) poppr; A~L = I — duv’ ondte opxet vo
unoloyloete t0 4.)

Andvnon. Agol

ATTA=T=T - 6w "I —yuw")
Yo mpéneL var Loyl OTL

Suv” +yuv’ = 6y(v u)uv

EMOUEVKC
uv'y = 6(y(v u) — Duv’
- v T
At =1 —
y(vTu) — 1
g

B) Mo diveton to Sidvuoua & € R™ xou éotw 6Tl 10 oTotyelo & ot Véon k tou daviopatoc Sev etvou
undév. No umoloyioete 1o Baduwtod v xou To dravioyata u, v € R™ tétoia WoTE ejT (I —~yuv )z =0y
j=k+1,..,n, 6nov e; € R" elvar 10 didvuopa pe 1 oty ¥éon j xou 0 oTic undhotneg Yéoelc.

AndvTnon. (And tn dewpla nouv avantdZope otny T8&N xat otig onpewdoels). H cuvdrnn ot e;'— I-
yuv )z =0y j =k +1,...,n Met 61t 10 didvuopa (I —yuv ")z éyer undéy otic Véoewc k + 1 we xou n.
Emnopévwe, apxel va umoloyloovye ta u, v doTe vo TAnpolvTal autéc ol cuviixec. Eméyovtoc v = ey
o U = %k[0,0, ey 0,1, 611,y 0, €] T mpOXOTTEL TO UnTOUUEVO. O



