JOVOTITIKEG Znuewwoelg MAOHMATIKA A
KepaAxito #1 (2019-20)

‘Eotw R TO 00VOAO TWV TIPARAYUXTIKWOV XPLOPWY. ZUpBoAICovpe pe
R™ = {(x1,x2,...Xn) | xi € R}

TIC OLXTETARYUEVEG N—RKIEC TIPRYUARTIKWOV XPLOHMV.

ADO SLXTETARYUEVEG N—RIEC (X1, X2, ... Xn) KAL (X, X5,...X;,) €lvat (oeg av x; = X
yux A Tx i =1,2,...,n.

Epodi&dCovpe To R"™ pe 800 Tp&EELE, TO XOpOLOPX Kl TO BXOUWTO ywvopevo
wg &ENng:

AV u = (X1,X2,...Xn) KXL UV = (Y1, V2,...Vn) OTOXelXx TOL R™ Kxt A € R TOTE

UV = (X1 +V1,X2+ Voo Xn + Vn) KXU AU = (AX1, AX2, ..., AXy).

To R™ €poSlXOPEVO peE TIG TTRPXTIAVW TTp&Eelg KaAeiTtol EuKAEIdLOG XWpog
SLXOTXONG N KKL T OTOLXEIX TOL AEYOVTAL SLXVOOHXTX (| XVOOUXTX). J0U-
BoAiCovpe TO uNndevikod Sidkvuopx (0,0,...,0) € R™ pe 0 A A& pe 0 v dev

DTTRPXEL TtepITTTWON COYXLONG.

OPIZMOZX 1 EoTw v1,V2,...Vk OIXVOOUXTX TOU R™, OTTOU k O£TIKOC XKEPXLOC.
Evx dtxvooux v € R"™ Aéus OTL sivt (N EKPPXTCETRL (WG) YPXUULKOG CTULV-
SLVXOMNOG TWYV V1, Vy,... VU XV UTTXPXOUV TIPXYUXTIKOL xptOuol A1, Az, ... Ak ETOL

WOTE UV =AUy + ApUp + - - - AgUk.

HNop&detypx: To dukvoopx v = (1,3,0) elval YpRXUULKOS CUVOLXOHUOC TWV OLX-
VOOu&TWV v = (0,1,-1) kKot v = (1,1, 2).
EEnynon: AvalnToOpe axv LTTAPXOLY A1, A2 € R €TOL WOTE V = A1V1 + A2V2 OnAx-
on,

(1,3,0) = A1(0,1,-1) + A2(1,1,2) < (1,3,0) = (A2, A1 + Ap, —A7 + 2A5).

1=2A;
H TedevTolx l00TNTR OLXVOOURTWYV LOXDEL BV KOL HOVO XV {1 3 =A; + A»
0= —Al + 2)\2

EmiAbovTag To c0oTnu Bplokovpe A; =2 Kt Ap =1, dnAadn, v = 2v1 + V.

OPIZMOZ 2 Tx dlXVOOUXRTX Vi,Vz,...VUx TOU EvkAstdiov xwpou R™, Aéyovtal
YPXHHLKK XVEEXPTNTH XV YIX KXOE YPXUUIKO OUVOUXOUO A1V +A2Vp+- - - AUy =

0 CUVETTRYETAL XVXYKXOTIKK OTL A =Ao = -+ =A; =0 .



T OLXVOOUXRTX V1, V2,... Vg OX AEyovTol YPXUUIKEX EEXPTNHEVX XV O&V vl
YPXUUIKK XVEEXPTNTX, ONAXON, VTTRPXEL YPXUUIKOS TUVOUXOUOS AUy + ApUo +

- AU = 0 xwpic v undeviCovtat 6Aot oL OUVTEAEOTEG A;.

I0080VXP®, TO SXVOOUXRTX V1, V2,...Vr EVRL YPXHHULKKX EEXPTNHEVX XV KA&-
TIOLO0 V; XTTO XUTK YPRPETAL WG YPXHUULKOC OUVOLARTHUOC TWV LTTOAOLTTWY, ONn-
Axon,

Vi=AVU1+---+A_1Vic1 + -+ -+ Ajp1Vis1 - - - + AUk
MMaxpxdelypxta
1) T StxvOoopaTta (1,2) kot (0,1) Tov R? glvat YPRXHULKR KXVEERPTNTX.

2) T Swxvoopota (1,2,-1),(1,0,1) ket (0,1,1) Tov R3 glvaet ypXppK& xveE&p-

™MTA.
A1 +A2=0
A1(1,2,-1) + A2(1,0,1) + A3(0,1,1) = (0,0,0) 201 +A3=0 <
—A1+A2+A3=0

—2\1—A1—2A1=0<:>—4A1=0 KXL 0(p0( A1=A2=2\3=0.

3) T Stavoopat (1,0,1),(0,1,-1) kat (2,1,1) Tov R? elvat YpXUULKK €ExpTN-

HEVXK.
Al + 2A3 =0
)\1(1,0, 1) + Ag(o, 1, —1) + A3(2, 1, 1) = (0, 0,0) = 2\2 + Ag =0
Al — Az + )\3 =0
)\1 + 2A3 =0
=4
Ag + Ag =0
To TeAeLTARIO COTTNUA EXEL RTTELPEG ADOELG, PEP ELTTELY, YIX A3 = —1
EXOLHE A1 =2 KL Ap =1 oTtOTE TO SLAVLOUX (2,1,1) elvait YPXUULKOC
ouvvdvaopuog Twv (1,0,1) ke (0,1,-1) wg €ENC:
(2,1,1) = 2(1,0,1) +1(0,1,-1).
OGEQPHMA

(x) O EukAeidlog xwpog R™ éxel To TTOAD 1 TO TTANOOC YPXHUUIKK KVEEXPTNTX
OLXVOO UK TX.
(B) Av v1,v,... Uy VAL YPRUULKE XVEEXPTNTX OLXVOOUXRTX O0TOV R"™ TOTE K&XOE

GANO OLAVLOUX UV € R™ elval YPOXUULKOG OLUVOLXROTUOC TWV V1, V2,...VUp.

Znpeltwon: Adyw Tou (®) 0TO OeWwpnuX TTXPRTIAVW, K&OBE n—&OX V1, V2,...VUpn
XTTOTEAODHEVN XTTO YPORUULKE XVEEXRPTNTA SLXVOTUXTX OTOV R™ Aépe OTL XTTO-

TeAel Bon Tov R™. TIpoavwg o Xwpog R™ éxel &trelpeg PROELC.
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Nap&detypex: Taw Swxvoopota (1,0,0),(0,1,0) ket (0,0,1) Tov R3 slvae ypop-
HLKX OVEERPTNTR KAL XTTOTEAODV B&on Touv R3 : av u = (U1, Uz, U3) TUXKLO

OLXVLOUX TOTE

u = (Ui, ux,u3) = (u,0,0)+ (0,u,0) + (0,0, us3)
= u1(1,0,0) + u»(0,1,0) + u3(0,0,1)

Kaxvovikn B&on tou R" : Tat SLxvOOUXTX
e; = (1,0,...,0),e» = (0,1,0,...,0),...,e, = (0,0,...,1)

EIVAL YPRUULIKK OVEERPTNTX K&L (&kpx) xTTOTEAODV B&on Tou R™ 1oL AéyeTriL

KXVOVLIKN B&on.

AOKNOELC

1. Elvat ypOPHIK&R XVEEXRPTNTA T OLXVOOUXTX

(@) (1,3),(1,-3) € R?

B) (-1,3),(1,-3) € R?

(y) (~1,3),(1,-3),(-4,1),(2,2) € R®
) (1,3,0),(1,3,-1),(0,3,1) € R3

() (1,3,0),(1,3,-1),(1,3,1) € R3

2. N 8ei€ete 6TL 800 pn pndevik& SxvoopaxTx v,u € R? slvat ypXHPpIK&
EEXPTNUEVA XV KL HOVO &V T V,U (VXL OLYYPXULKE, OnAadn v = Au
ywx K&towo A € R\ {0}.

Iox0eL To 100 oTto R™, 1 > 27

3. E€etqoTe aav Tx dxvOopatx v = (1,-1,2),u = (1,0,-3),w = (0,2,1) elvxt
YPXUULKE VEEXPTNTX 1N EEXPTNHEVX. AV vl RXVEEXRPTNTA, EKPPRTTE TO

otkvoopax (2,1,—1) wWg YPRUULKO TLUVOLXOUO TWV VU, U, Ww.

4. BpelTe KOV KL VRYKXIX oLUVONKN PETRED TWV OLVTETXRYUEVWOV X, 7V, Z

TOU OLXVOOUXRTOG b = (x,Y,2) WOTE KUTO VX YPREPETRL WG YPRUHULKOC

oLVOLAOUOG TV SLxVLOU&TWY vV = (1,0,-1) kaxt u = (0,1, 2).



. Bpelte kv Kot aovaxykolle ouvOnKkn HeTED TWV OUVTETRYUEVWOV X, Y, Z
TOU OLXVOOUXRTOC € = (X,V,2Z) WOTE RUTO VX YPREPETRL WE YPRUULKOC

OLVOLXOUOG TWV JLXVVOURTWY UV = (1,-1,2) kKot ©u = (3,-1,1).

. Elvact T0 00voAo Stxvuop&Ttwy {(1,2,0),(0,1,2),(2,0,1)} B&on Tov R3?

. ZOPTTANPWOTE TR OlxvoopuxTx v = (1,0,—-1) kot u = (0,1,2) o¢ pix B&on

TOoL R3.

. 'Eotw v1,v2,...v, px B&on Ttou R™. ATtodeiETe OTL K&OE dLRVLOPXR U €
R" eK@PPARTETRL HOVAOILKK WG YPXHUHULKOG OLUVOLROHUOC TWV OLXVLUOTURTWYV
V1, V2,... Uy, ONAGON, DTIRPXOLY HOVAXOLKOL axplOpol A1, Az, ... A, € R TéTOLOL

WOTE U = AU + ApUp + - - - + ApUp.



