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FPAMMIKH AAFEBPA I (MAS121) - 29 Noe(JLppCou 2000
'Ovo^a: ART:

np6pX7][jia 1.
(a) AiaTUituoTE TOV opioj^io TT];; etxova^ p.iai; ci7i£ix6vior|(;.
(P) AlttTUTCUOTS TOV OptO^O TOU jiup-^va i^iiac; Ypc(|J.|^ixi]<; aTC£ix6vior)(;.
(y) A£[STE on T] ajiEixovioT) T : R3 —>• R3, y.s TUJIO

T(xi, Z2,2:3) = (^i +X-2+ X3, X-i + 2:3, ^\ - Zs)

sivai Ypa^jji.tx^.
(S) Na ppeGsE o TUTIOC TT](; T £ /;(R2, R3) av

T(l,l) = (3,2,4) xai T(l,-1) = (1,0,2)

5y..
5y..

20y..

20^L.

(a) KaXou^e etxo^a TT];; aji£ix6vior]<; T : Vi —)• Vt xai TT) ou|^poXiCou|^£ |-t£ 7mT TO ouvoXo TUV eixovuv
TUV Z £ Yl:

ImT = {y £ ^2 |y= T(a;) , z; £ Vi }

(P) KaXou|j.£ jiup-^va Tr|(; Ypa^|-iixri<; aii£ix6vioT]i; T £ ^(Vi,^) xai "cov CTU}j.poXiCou|^e j^s KerT TO
ouvoXo TUV a; G Vi TCOU ciTiEixoviCov-tai I-IEOU T7](; T CTTO 0 £ Va:

KerT = {a; £ Vi | T{x) = 0 }

(y) Apxei va Sei^ou^e OTL VB, y£R3 xai A,/^ e R loxuei

T{\x+tiy-) = \T{x) + ^T(y).

'E)(OU|^£ SiaSo/ixa:

T^Xx+^y) = T [A (si, 2:2,3:3) + ^(yi,i/2,y3)] = T(Aa;i+Wi, Aa;2+W2, Ars + ^1/3)
( \xi + ^yi + A^2 + W2 + Ass + Ws, Aa:2 + W2 + ^3 + W3, 2Aa;i + 2^yi - Aaa - ^3 )
A (a;i + 3:2 + as, ®2 + 2:3, 2a;i - .Bs) + /^ (yi + ^2 + ya, ^2 + y3, 2yi - ya)
\T[x) + fiT(y)

'Apa Ti T eivai Ypaj-t|-tiXT].

(5) Ta ui=(l,l) xai U2=(l,-l) aiioTEXouv|^iapaor|TOU R2 a(pou dtmR2=2xai Taui,U2 eivai Ypa^ip.ixcSt;
avE^apTr]TCt (TO iva. Sev eivai pa6|^fc>T6 jToXXaiiXaoio TOU aXXou). 'Apa xaGe OTOi)(eio (a:i,a;2) TOU R2
Ypa(p£TCii oav ypa|ji|j.ix6(; ouvSuao[j.6<; TUV ui xai uz- Av

(Zl, 2:2) = AI Ui + AS U2 = (AI + AS, AI - As) ^1 + AS = Zl
AI — AZ = Z2}

a;i + a;2 , a;i — Z2
^i = :—^- xal A2 =

'Apa
2

(a:l, as) = -—y—ui + \2
Miiopou[jie TtSpa va Ppou|^£ TOV TUTCO TT](; T:

^..^a;i + a;2 _. , a;i-a;2 _ ^ _ a;i+ EZ ^^. ^ , Si - 3:2T(a;i, a;2) = T ( ~' o ~" "1 + ~\~'U2) = ~\ ~' T(ui) +
a;i + -B2

2

a;l -a;2
2

Xl + X-i Sl - Xl

2 2

(3,2,4)+si^2(l,0,2)
2 '"'"' '/ ' 2

T(a;i, 232) = (2zi + a;2, sci + 2:2, 3zi + 2:2) .



r[p6pXT]^.a 2.
'EOTU T) T G £(R4, R3) ^e TUJCO

T(a;i, S2, SB, ^4) = (^i + S2, K2 + ES, Zs + 3:4) .

(o;) Na ppe6ouv o KerT, (^la paoT] TOU KerT xai T] dimKerT.
(P) Na ppeGouv r] JmT, |^ia paor] T:T](; JmT xai T) dimImT.
(y) ETiaXTjGeuoTe TO 9et5pT)p.a Ta^ifj^ xai, piy]5evtx6TT)Ta<;:

dimVi = dimKerT + dimImT .

(S) Eivai T] T £JIL; E^T]Y£ioTE Tr]v a7iavTT]o^ oai;.

20y..
2Qy..

5pL.
5p..

(a) To; oToi/sia TOU jiuprjva ixavojtoiouv TT]V T(x)=-0. 'ETOI

(a;i + a;2, 2:2 + 2:3, Xs + 2:4) = (0, 0, 0)
Xl + X-2 = 0
X2+X3 = 0 }.
2:3+3:4 = 0

TO OUOTTI^a E)(Et aTCElpO JlX^Ooi; Xuoeuv j^s ^ia sXeuQepr] |^£TupXT]T^. H Y£VI^ Xuor] eivai ^

(xi,X2,X3,x^) = (A, -A, A, -A).

'Apa
KerT = {x^R4\x=\{l, -1,1, -1), A € R} .

Mia pdor) TOU KerT eivai TO

acpou TOY irapaYEi xai eivcti Ypa|^|^ixu<; ave^apTrjTO. 'Eyou^e irpoyavc&c;

dimKerT = 1 .

(P) Ta oToi)(£ia TT]C; nxova^ eivcd TT^I; ^toptp^t;

(zi + 3:2, a;2 + a;3, 2:3 + a;4) = 2:1 (1, 0, 0) + xy (1,1, 0) + xs (0,1,1) + x^ (0, 0,1) .

Ta

ui= (1,0,0), U2= (1,1,0), us= (0,1,1), U4= (0,0,1) GR3
eivai Ypa^ixui; E^o:pTr]jJ.£va oiyou dtmR3=3. Eivai EtjxoXo va Sou^s, yia JiupdSeiY^oi, OTI U3=-U2+U4-ui.
To ouvoXo

{U1,U2,U4}

eivai pdor] TT](; eixovai; JmT a(pou Tr]v jiapdyei xai eivai Ypa|^|-iixuc; av£^d:pTr]T:o (TO us Sev Eivoii ypap.^ixot;
ouvSuao|^6(; TUV ui xai 114). 'Apa

dimImT = 3.

EjieiS^ T) ImT eivai U7i6%upo<; TOD R3 xai dim7mT==dimR3=3,

ImT = R3 .

napaT^p^oei.^
(i) ETO iSio ou^iiipaCT(^a xaTaX^YOUIJt£ JIO^U I1:l° E^ixoXa av £(pctp[^6aoupE TO OecSpri^a T:U^T](; xai jj.T]5E-
VtXO-CTjTCtC;.
(ii) Evvoenai OTI xd6e pdo^ TOU R , 71.y. r] ouv^6r|<;, eivai pao^ TT^(; ZmT.

(Y)
dimKerT + dimImT = 1+3=4= dimR4 .

(S) H T eivai £7ii acpou JmT=R3.
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