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|
‘Qpec MaBfuatoc

EBSopadiaio Mpédypoppor  » Tetdptn 11:00 -14:00*

» [Mopookevy 14:00 - 16:00*

» Tpitn 11:00 - 13:00
» [lépmtn 11:00 - 13:00

‘Qpeg Ypapeiov

* Ap@déatpo BBALoOHKkNg
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|
Xpfoluec TAnpowoptec

2610 969486

a

e ToAdvwpoyo kthpto Mnyovordywv ko Agpovauttny®v Mnyovikodv,
log époyog, MH /1102

B<d:  smalefaki@upatras.gr

TPOCWTILKT CEABAL:

http://wuw.des.upatras.gr/amm/smalefaki/index.htm

oeAido pabfuotoc oto eclass:

https://eclass.upatras.gr/courses/MECH1220/
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|
"TAn MaBfuatoc

>
>

v vyVvVyy

Muyodikol apiBpuol

Awapopikédg Noyiopde ouvdptnong pog MetaBintic (Mapdywyol
TPLY WVOLLETPLKOV CUVUPTHOEWV, AVTIOTPOYWV TPLY WVOETPLKWOV
CUVAPTHOEWYV, TIETAEYHEVWV CUVALPTHOEWY, TTOLPOLETPLKDV
ouwvapThoewyv, Atopopkd, Avdmtuypo Taylor)

OlokAnpwtikdéc Aoylopde ocuvdptnong o MetafAntic
(ONokAnpopata pNTdv L uvoaptioewy, oNoKANPOROTA 8LKNG
poperic, Optopévar OhokAnpodpate, Mikoc eminedne kapmdAnC,
Mevikeupévor OAOKATPOUOLTO)

Akolouvbiec, Yeipéc aplBudv, oeipéc ouvaptioewy, duvayuooelpéc
Mivakeg, Opilovoeg ko Mpoppikd Y uoTHuoTo

[SLoTyuég, 8odlaviopatal, SiatywvoToinom

Aloviopoto oTo XWpo
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|
BiBAloe MaBripatoc

Mpotewdpeva BifAio
B Egoppoopéva Mabnuotikd, 21 ‘EkSoon
Mamaddkne K. E. (2021 - Exdéoeig T(1o )

B Egoppoopéva Mabnuotikd,
MdpkeMog B. B. (2013 - Ekddoeig [kétomng)

BiBAlo ektéc Motoc EvSoou

B Ameipootikde Noyopde 1,
Finney R.L., Weir M.D., Giordand F.R.
(2011 - Mowvemotnuakéc ekdéoelg Kphine)

B Awopopikdg ko OhokAnpwtikdg Aoylopde,
Spivak M. (2011 - Navetiotnuiokéc ekddoeg Kpftng)

» repository.kallipos.gr
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Mot téoor MoaBnuotikd;

To pobnpotikd pog Bonbdive val eptypdoupe Kol VoL KATUVOHOOUKE ToL
TpoPAfuaTa TTov éxoupe vor eTuAvooupe!

Richard Feynman (1918 — 1988)1
Peaple who wish to analyze nature
without using mathematics must settle
for a reduced understanding

_ (‘Ooot emBupoldv v avadioouv

= 11 @Von Xwpic Ta padnpaTiké
mpémel vo. oupPiBootoldv pe pla
HELwUEVN avTIANdN TwV TPAYRETWV )

T Apepikovdc Quotkde, dvoe ad Toug onpavTikétepoue Bewpntikodc puolkoic, o
omotog TymOnke ko pe to BpaPeio Noumel duoikrc yia tn Sovdeld touv otnv
KBawvtikh Mnyowviks, eidikd yiow tn oupforf Tov otnv avdmtuin tng kBovtikig
NAEKTPOSUVOLLLLKTG.
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Mot téoor MaBnuortikd;

O pnyawvikég BéAel vaw atopiyel k&Be eidog aotoyiog otnv kartoeokevt Tov. Av duwg
ouuPel téte BéheL va pudbel 600 to Suvatdy TePLoTdTEPAL YLOL LUTO DOTE VAL N
CavaoupPet.

» [Mpwto Prina

No kataypocpouv ou ouvBikeg kétw amd Tig omoleg TtoparTneHONKALY oL aLoToxieg otV
KO TOLOKELT).

— KOLTOLOKEVOLOTLKAL oTouyeio
— TOXVUTNTA OLVEUOU
— katevBuvon avépov
— T0TOoC Ko eidog TaNdvTwong, KTA
» Acltepo Pripa
EniBeBaiwon awopévou péow melpopdToV
» Tpito Brpa
Kotorypopt véwv dedopévwv Touv mpoékudoy almtd ToL TELPSULOTOL
B Tétopto PrAna

Katoevémon ko perétn tov @ouvopévou pnécw oAV LotBnpatikdv LovtéAwy
(TpoTiT®V).
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|
ATIAX TIPOPANATOL MY CLVLK OV

Mapaderypa 1° - X xediocon prepav

H oxedioion evdc véou aepookdipouc TtpoPAétel pLo de&auev kavoipwy
otalepol euPoadol Siatopfc o kdBe pTepd. H deloyuevi Tpémel vau éxel
XopnTkéTNTOL M kg Korvoipou Tukvétntag k kg/m?. O pmxavikédg oe auth TV
TepimTwon Xperdletan va utohoyloel To pikog Tou TpéTel vaL éxel 1 degoev.

Mapaderypo 2° - Kataokevi @paypotos

H mieon tov vepold oto Ppdypa evog TOTAUOU XPTOLLOTIOLELTOWL YLoL TN
Aettoupyia Tapakeipevou uvBponiektpikol otabuol. ‘Eotw bt to vepd Siépyeton
and k vdatoppdktec eANNELTTIKOU oY HRAToS. To XaunAétepo onueio kdbe
vdatoppdktn Bploketow x M Tdvw ottd Tov TUOUEVAL TOV PPAYIATOC, EVK TO
vPnAdtepo onueio Bpioketan y m mdvew and tov Tubuéve. O vdatoppdktng
gtvall KATokOpuYos. Mol TNV KATLOKEVT) TOU TTOPATIEAVE® PPEYIOTOG O UNYOLVIKOG
xpeLdleton va Yvwpilel tn péylotn SOvaun ov wropetl vor auoknBel otoug
VSALTOPPAKTEG TOV PPAYLOLTOG.

Moapdderypor 3° - ... ko TOAAG GAAat!
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|
1N ERBopddar Mabnudtwv

» [livorkec

» Opilovoec
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[Mivockec

Oplopéc

Mivakow ovopdlovupe ot opBoymvia Sudtan m x n aplbu®dv oe m

YPOUEC Ko N oTHAEC.

all

ani
Am><n =

amil

émov aj; to otouxelo TG 7 ypapuic Ko TG j OTHANG.

a1z
az

am?2

ain
a2n

amn
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Eidn mvakwv

> TeTpoywvikdg Tivakag: €xel Twv (8lo aptBud ypappdv kot oThA@v
(dnA\adh m = n)
@ To otowyela a1, a0, . .., ann ovopdlovtal otouyeio Tng Kuplog
dLaywviou Tou Tivokor.

@ To &Bpolopa Twv otouyeiwv Tne kuplog diarywviou evée Ttivoka
n
"7

ovopdeton ixvog Tou mivaka ko oupBorileton pe tr(A) =D 7 4 aii
» Aoydwviog Tivakag: ‘Evog tetpaywvikde mivokalg Tou tal dve pn
pndevikd tou otouxeial Bpiokovton Tévw oTnv KipLaL SLoLy@VLo Tov.
» Movadiaiog Tivakeg: ‘Evog Slaydviog Tivorkag Tov dAa ToL oToLyEia
TN¢ kOpLog dlaywviov Tou eival povddec.
» Tplywvikdc dvw Tivakog: ‘Evog teTpaywvikde Tivakog ou dha Ta
otolyelal Tou KATW aTd TV KipLaL Staydvio eival pndév.
» Tprywvikdg kKdTw Tivorkog
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Eidn mvakwv

> Trdpxel Tivokog - Ypouuh (a11 312 ... a1n).
an
7 s A 321 4 / 4
» Trdpyxel mivakag - oTHAN . kol ouviBwg Aéyetan SLevuopoL.
dmil

> Av oc éval Tiivoket A KAVOUUE TIG YPOULUEG OTHAEG KO TLG OTHAEG YPOLULMEG,
T6Te 0opileTan 0 avéoTpoog Tivakag ko oupBoriletan Al - (Transpose).

nxm
M.x.
1 -2 3 1 éii’
A= 2 4 -1 -2 |=AT=
3 1 0 2 3 -10
1 -2 2

Y. Maepdkn MoOnpoctikde | 2023 - 2024 12 /43



Eidn mvakwv

> Trdpxel Tivokog - Ypouuh (a11 312 ... a1n).
an
7 s A 321 4 / 4
» Trdpyxel mivakag - oTHAN . kol ouviBwg Aéyetan SLevuopoL.
dmil

> Av oc éval Tiivoket A KAVOUUE TIG YPOULUEG OTHAEG KO TLG OTHAEG YPOLULMEG,

T6Te 0opileTan 0 avéoTpoog Tivakag ko oupBoriletan Al - (Transpose).
M.x.
1 -2 3 1 L 2.3
A=|2 4 -1 2 |=ar=| 2 H1
3.1 0 2 310
1 -2 2

(O awvdotpoyog evdg Tivokor ypoupiic eivon évag Tivaikalg oTHAT).
» Mndevikdg ovopdletan o Tivakag Tov éxel dha Tov To otouxeio 0.
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|
Mopwéc Nvakwv

> Av évac Tivakac A oupmintel e Tov avdotpogo tou AT, Snhad
lox Vel ajj = ajj, TéTe 0 Tivokag Aéyetal oURMETPLKOG. [1.X.

1 -1 5
A= -1 3 4
5 4 2
> Av évac Tivakog A cupmintel pe tov —AT, Snhadi oy et aj = —aj,

TOTE AEYETOL OLVTLOVUUETPLKOG.

¥ ¢ k&Be avTioUppETPLKS TTiVOKoL £XOURE TOL Slotydvial oTolyeiot Tou undév.
M.x.

0o -1 7
A= 1 0 -6
-7 6 0
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MNopadetypota

@ Av o mivakac A

2o (xty)

A= | (x+4) % X+2y —4

yv2=x®2 x+y (x—y)?

elval k&Tw TPrywvikde va Beilete 4L eivan ko Sorydvioc.

@ Bpsite Tov mivaka A,y 6TOV ajj = min{i, j} yio k&Oe
i,j=1,...,n 'Enerta Bpeite To ixvog autol Tou Tivakal.
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lobdtnTar Tvakwv

Abo mivakeg eivon (ool dtav éxouv thv Bl Sidotaon (ido TAHBog
YPOUMDV KoL OTNAGV) Ko Ta avtiotolya otouxeior Toug eivon éval Ttpog
éva loa.
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Mivakee - Mpdé&eic Mvdkwv

o MpbéoBeon - Agaipson
Avo Tivakeg A ko B propodv va tpooteBoiv (1 va aipoupeBoiiv)
av ko Ldvo av €xouv Tig idleg diaotdoeig. To &Bpotopa toug (1) M
Blocpopd toug) eivan évog véog mivakag I pe otoyela To dBpolopa
(1 TN Srowpopd) Twv avtiotolxwv ototxeiwv Tov Tivoka A kou B.

123+012
4 5 -6 3 45
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Mivakee - Mpdé&eic Mvdkwv

o MpbéoBeon - Agaipson
Avo Tivakeg A ko B propodv va tpooteBoiv (1 va aipoupeBoiiv)
av ko Ldvo av €xouv Tig idleg diaotdoeig. To &Bpotopa toug (1) M
Blocpopd toug) eivan évog véog mivakag I pe otoyela To dBpolopa
(1 TN Srowpopd) Twv avtiotolxwv ototxeiwv Tov Tivoka A kou B.

1 2 3 n 012\ (1 3 5
4 5 —6 345 ) \7 9 -1 )/°
18L6TNTeg

o A+B=B+A
o (A+B)+T=A+(B+T)
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Mivakee - Mpdé&eic Mvdkwv

o Mol\amAootaopnédc aplduod e mivoko
Mvépevo evde paypartikod opBuol A pe éval mivoko A Aéyetou o
THVOLkOLG TTOU TPOKUTITEL oLV TIOAAXLTEAcLOL&coupe kdBe oTolxeio Tov A

pe tov aptBud A

M.x.
1 2 A2
A—<3 4> KOLL )\A—(3)\ 4>\)

18Lé6TNTEC
o (Mp) A=2A+pA
e AM(A+B)=AA+AB
e AA=0avkow pébvoavA=0MA =0
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|
Acknoelc

2 1 0 1 0
oAvA—[1 1 2:|K0LLB—|:_1 1

Tiivaikog 2A + 5B

1 ] )
5 | Ve uTtoloylotel o

1201 |1 -1 |10
oAvA—[1 2]8—[2 2:|K0LL|_—|:2 O}

Mpoodiopiote Toug TpayportikoVg aplBoic x ko y €Tol WoTe va
woyVeL n oxéon 2xA+ yB = 3I.
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[MoAAATAQOLAOPOC TUVEKWY

Av A givai évag Ttivokog m X n ko B évog Tivokoug n X r ywvduevo tou
Tiivockat A e tov Tiivorkal B ovopdilleton évag mivatkog ' m X r tou oTolo
To kdBe oTolyeio TPOKUTITEL oLV TTOAAATIAXLOLALCOVLE TOL OoTOLXElaL TNG /
Ypoupc Tou Tivoka A e Tow otouxeior TG j oThHANG Tou Tivoka B ko
mpocBécoupe auTd ToL Ywvdpeve.. Anioadi

alil dio e din bll b12 e blr
a a ... a b b ...

Ax B — 21 a2 20 | o1 b bar | _ r
dml dm2 ... dmn bri bp2 ... npy

Yij = aitbij + ai2boj 4 ... + ajnbn;
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|
MPOXOXH!I

o A-B£B A

(nropel akdpor ko vou umv opileton 1 Sedtepn mpdén!)

@ loxlouv 1 TpooeTauploTkT KAl M ETUEPLOTIKT LBLOTNTAL, dNAaLdT
(AB)C = A(BC) (1)
(A+B)C=AC+ BC. (2)

H oepd otov TtodamAaoiaopd otig (1), (2) dev eutpémeton vor oM NGEet.

@ Acv umopoUpe vou ATAOTIOLio0VKE Yvdueva Tivdkwy, dnhadt Sev
smutpémeton vor ypdpovue A- B = C - B yia kdBe mivakoe A, B ko C.

@ Av A- B =0 8ev onpaivel vrtoxpewtikd 61t A=014 B =0.

3 6 1 -2
No vtoloyioete tow Ywdpevee AB ko BA.

o (A-B)T=BT.AT
Mot | 23 202 2043

'EO'T&)OLTtI'.VO(.KECA:[ 12 ]KMB:[ —2 4 }



Advoun evoc Tivoko

e Avvaun evée n X n mivakae AK = Ax Ax ... x A

18LéTNTEC
o AKAM = pktm
° (Ak)m — Akm
e AA=0avkowpbvoav A =01 A =0
b
MNapdderypa: ‘Eotw o mivakog A = g 2% | Na SeuyOel 6L

a"” na"b
n __
w7

3. Maepdk MoOnpoctikde | 2023 - 2024 21 /43
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‘oknom

» Aivetou o Tivokog A = [ ; _31 ] )

e No umoloyioete tov Tivoka A2 ko A0

@ Av srumhéov oy lel
A2 4 aA? 4 7hI =0

v artodeifete dtLa+ b+72=0
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‘oknom

» Aivetou o Tivokog A = [ ; _31 ] )

e No umoloyioete tov Tivoka A2 ko A0

@ Av srumhéov oy lel
A2 4 aA? 4 7hI =0

v artodeifete dtLa+ b+72=0

> Av ioxvet AB = —BA, A% = | xau B2 = /. Na Seuy0el 6Tt
tr(A) = tr(B) = 0.
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AvtioTpédiuoc mivakoc

‘Evag mivatkorg A ovopdileto avtiotpéduroc M un dudlov av uttdpyet
évoic Tiivakoie B tétoloc wote

A-B=B-A=1.

‘Evalg tétolog Tivakog eivor Lovoldilkdg otV UTEALpXEL.

O B ovopdiletou avtiotpopog Tou Tivoka A.
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AvTioTpopoc evog 2 X 2 Tvorkol

, _ a b . X11 X12
Eotw o mivokdc A = c Kol €0TW

o avtioTpoyog
d Xo1  X22 }

Tou tétTe Bat Loy lel
a b % X11  X12 . 1 0
c d X21 X922 - 0 1

axy1 +bxg1 axpp+bxx | |1 0
cxi1+dxor oxpp+dxo | | 01

omdTe £XOUpE

"‘poL opkel vou AOoovupe To cUoTNUO

cx11 +dxo1 = 0, axip + bxop =0, cx12 +dxoo =1, axq1 +dxp1 = 1
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AvTioTpopoc evog 2 X 2 Tvorkol

Edkolal pmopolue vou AOooupe To GUOTMUOL KoL VOL TTALPOULE

d —b —c caL x a
X = —— . X = —F—., X = e —
U ad—bc ™ ad—bc’ "* T ad = be’ 227 3d — b

H mooétnta ad — be ovopdleton opiCovoa tou A ko T cupBoriCovpe
pe Al

O mivakag eiva aevtiotpéduuog av |A| # 0.

Avtiotpopog touv A

3. Madepdkn Moadnpatikd | 2023 - 2024 25 /43
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AvTloTpowoc Tou Tivaka evoc n X n Tivockor A

Kataokevdloupe to Tivakae S, Tov oav otolyelo Tov sj €xeL To
ouumAfipwpa Aj; Tou ototxeiov a; Tou Tivakar A, dnAadt) Tov Tivake

A A ... A
S— A1 Axn ... Ao
Anl An2 cee Ann

6Tov
® T UpTANPORATIKY 1| CVLTAP@R TOV oTolxeiov a; ovoudloupe
TNV moodTNTA
Aj = (1) My
e ENdooova opilovoa M evég otolxeiov ajj ovopdletal 1
optlovoo Tov TpokUTTEL v ATd TNV apXLkh opilovoa ayvofoouue
™ YPOLY i KoL TNV OTHAT
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AvTtiotpoyoc Tou Tivaka A

"Emeita Bpiokoupe tov poooptnuévo 1| cupTAnpwpatiké Tivoka adj(A)
o omoiog Looutow e Tov avdotpoyo tou S, Snhad

Ain Ax ... Anm
adj(A) = A Axn ... Ap
Aln A2n s Ann

ométe o avtioTpopoc Tivakag A~L tou mivaka A Ba LoouTan e

Ain Axn ... Am

_ 1 . 1 | A Axn ... Ap
At = —adj(A) = —

a2 A = 1y

Aln A2n Ann
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[Nd¢ Spwe vitodoyilovpe Ty opiCovoa evdc N X N VKA,

Not vtodoyioBel M Ty tne opilovooac

ail ar as
a1 axp axs | =ai- A+ ae- A+ a3 Az (3)
d31 432 433

6Tov
A= (1) - M
kow Mj; m opilovoa Tou Aelmer 1 i ypaupn ko 1 j oTHAY.

To 8eltepo pédog e (3) ovopdletanl avamTvype tng opiovoog katd

TNV TPATN Y PO,
Mmop®d va vtohoyiow Thv opilovoa TalpvoVTaC TO AVATTUYO WC TPOC
otmoLadAToTe YPoUU | oTHAN.

Y. Maepdkn MoOnpoctikde | 2023 - 2024 28 /43
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|
MNopaderyo

No vtodoyioBei M Ty tne opilovooac

1 -2 3
0 1 2| =0-Ax+1-An+2-Ax=An+2-Axn=
2 —4 5
= (—1)2+2M22 +2- (—1)2+3M23 =
1 3 1 -2
o 1\2+2 (L 1)243 _
=D 25‘+2(1) 2—4‘
15— 6)+2(—1)(—4+4) =
= —1.
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|
1516t TEC 0pLlovov

o I8uéTqree 1. Av pio opilovoa éxel oe pla ypoupn (1§ othAn) Ao tow otouyeio
¢ undév téte M Tyn tng opllovoag elvor undév. IM.x.

0 0 0
1 1 2 |=0-A11+0-A+0-A3=0
3 0 4

o I8uéTtTer 2. H tyun tng opilovooag dev adN&ler av adAdEovpe dAec Tig
ypoppéc pe tic avtiotolyeg othieg. Anhadh n 12 ypopui va
yiver 12 othiAn, 1 22 ypoupn va yiver 22 othAn kAT, M.x.
12| _|13]_,
3 4172 4|7
e I16uéTtTer 3. To mpdomuo tng opilovoag aM&lel av ahAdEoupe 2 ypoupés
petald Toug M 2 othieg petagd tovg. MM.x.
1 2
i
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1516t TEC 0pLlovov

o I8éTyTe 4. Av molamdaotdooupe ta otouxeio og ypoupic (1 oThing) pe
éva tapdyovta k, téte M T tng opilovoog ToAamAaotdleTan Tl Tov autdv

Topdyovta. M.y, otnv opilovoa g _i = —10 moMamAactédlouvpe TV
TPOTTN Ypopph el 3 omote,
3-4 3.3 4 3
‘ 5 1’—3’2 1‘—3(—10)——30

Mopoiue va Bydloupe kowd Topdyovto armd pia ypouur (4 wioe othAn) évoy
opLlOpd.

o 8uéTyToee 5. Av 0o ypappéc (1§ othieg) pog opilovoag eivon idieg 1
avéhoyeg téte M TW TNe opifovoag eivo pundév. M.x.

6 4| |23 2.2
3217 | 3 2

8ot. 4 3 2 o o
= 2‘ 3 9 ‘—2'0—0
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1516t TEC 0pLlovov

o [8uéTyToe 6. Av ta otouyeio pog ypappic (1 othing) oA amAaotocBolby
el éva Tapdyovta k kow kortdTy TTpooteBolv (1 apoupeBolv) pe Tow otoyeio
poeg dAANG ypapunc (1 othiing), téte 1 i tng opilovoog Sev adh&ler. [.x.
3 2
' . ’_12+2_14.
MoMamAaotdloupe TNV TPOTN YPoUY Tl 2 ko TNV TipocBéToupe otnv
devtepn ypopun (n TedTn Ypouup dev ahA&ler).
3 2 3 2
‘ ~1+42.3 4422 ‘_‘ 5 8 ’_24_10_14

evika Loy el

axtk-c btk-d|
c d N

a b
c d
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1516t TEC 0pLlovov

o [uéTnTaL 7. loxVouv oL oxéoeic:

. at+a b+b a b a b
(1) c d T lc d ‘i c d
(i) at+a b+b | a b N a b
c+c d+d | | c+c d+d c+c d+d
_|a b i a b n a b a b
Tl d c d c d rod
‘poL TpOCOXH:
a+a b+b a b a b
c+c d+d 7 c d ‘ + c d
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1516t TEC 0pLlovov

e I&uéTnta 8. Av ta otouxeior pog opilovoag, Tov PBplokovtan kdTw
atd v Slaydwo (to otouxelo a11, 322, - - ., app ATOTEAOVV TNV SlorydVIo
pog opilovoag), eivow dha undév téte M opilovoa Aéyeton Gvw
Tprywviky. Avtiotouya opileton M kK&Tw TpLywviky opilovoa. Av dha
Ta otouxelor pog opilovoag siva undév, ektég auT®v TNg dlarywviov,
t6te M opilovoa AéyeTou SLoLy@viog.

v Av pio opilovoa sivau Tprywviky 1 Staydviog, Téte M T TG LoovTol
pe TO ywdpevo twv Staywviwv otouxeiwv tne. [.y.

1
0 =1-2-3=6.
0

o BN
S 01 W

1
=1-4.6=24, 0
0

O N O
w O O
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1516t TEC 0pLlovov

o I3u6TNTeL 9. Av oe o opilovoa Loy Vel aj; = aj;i Téte M opiCovoa
Aéyetal ouppeTpiky. Av loxlel aj = —aji TéTe AéyeTou
OLVTLOULULETPLKY.

V' Ta Siayowvia otouxeior pog avtiovppetpikic opiovoog etvor undév.
v Kébe avtiovppetpiky opilovoa mepitthc T&Eng éxet Tiuf undév. T.x.

0 a b
D=| —a 0 ¢ | = (Bydlovpe 3 popéc kowd mapdyovta to (-1))
-b —c 0
0 —a —b
= (—1)3 a 0 —c | = (1oL éywav oL othheg ypoppés dpar
b c 0

1 Ty ¢ opiovoac dev aMN&lel) = (—1)°D = —D.
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1516t TEC 0pLlovov

o I3u6TNTeL 9. Av oe o opilovoa Loy Vel aj; = aj;i Téte M opiCovoa
Aéyetal ouppeTpiky. Av loxlel aj = —aji TéTe AéyeTou
OLVTLOULULETPLKY.

V' Ta Siayowvia otouxeior pog avtiovppetpikic opiovoog etvor undév.
v Kébe avtiovppetpiky opilovoa mepitthc T&Eng éxet Tiuf undév. T.x.

0 a b
D=| —a 0 ¢ | = (Bydlovpe 3 popéc kowd mapdyovta to (-1))
-b —c 0
0 —a —b
= (—1)3 a 0 —c | = (1oL éywav oL othheg ypoppés dpar
b c 0

1 T ¢ opilovoac dev aAN&lel) = (—1)*D = —D. 'paD = 0.
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1516t TEC 0pLlovov

@ H opifovoa tou | LoovTol pe 1.

@ H opilovoa evéc pndeviko Tivoke toovton pe to 0.

o |[AB| = |A||B|

o |A+ B| #|Al+ |B|, yevikd yio k&Be mivokar A ko B.
o |AK] = |A[¥

o ATl = L
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|
Acknoelc

Not vrtoAoyioBel M Ty tne opilovooac

2 3 -1
D=4 6 5
1 -2 4

Aoon:
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|
Acknoelc

Not AvBei 1 e&icwon D = 0 6tay

1+sin’0  cos?d 4sin 20
D = sin 0 1+cos2f  4sin20 =0.
sin 6 cos2 6 1+4sin26

Nbon:
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Acknoelc

No Bpebet m Ty peog n x n opilovoag M omola éxel TeploodTEPAL ATS N

pndevika otouxeio.
ai
al
asy

dnl

Y. Maepdkn

a2
azs
asz

an2

ai3
a3
as3

an3

Moadnpatikd |

ain
azn
asn

ann

2023 - 2024

—n
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Acknoelc

o No urohoyilete Tic opilovoec TwV TAPUKAT® TUVAK®WY

[a x 2a—x
Q@ | b y 2b—y |,
c z 2c—z

=1Jra b c d
a 1+5b c d
° a b 1+c¢ d
| a b c 1+d
0 1 0
e Eotw A= 0 0 1 ,
-1 -1 -1

@ No Bpebel o A%
© No deuxBei 611 0 A avtioTpépeton ko va Ppeite Tov avtioTpoyo tov.
© No unoloyloete Tov mivakat A~ + A7 4 /.
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|
Acknoelc

Not Bpebel, av umtdpyel, o avtioTpopog Tivokog A1 tou Tivakal

2 3 -1
A= 4 6 1
1 2 -3
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OpBoywwvioc ko Kavovikde lMivakog

‘Evac Tporypatikéde mivakag A kakeitow opOoydwiog, av A1 = AT,
Snhadh oyoet A- AT = AT . A=

‘Evaic mivakog A eivor kotvovikde av avtipetatiBeton pe tov avtiotpowd
Tov, Smhadfav AT A=A AT,

Av o A civou ocuppetpikde, 1 opBoymdviog | avtiouppeTpikde TéTe elvou
KOl KOLVOVLKOG.
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