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Esercizio 1. Siano u,v,w € Matyy2(Q). Dire, motivando la risposta, se
(w) C (u,u+v) o se (w) = (u,u+v), nei sequenti casi:

pa= (00 )= (% )= (10)
e (5 (D) (00),

3. u=—v, w=2u+w). .
Sol.: Dsseaviomo che <u,u+v>=<U,Ud> pt «t

lemma. di scombio.

—

4. Wé <uU,vo Fotdaef ¢ o vitrodoe (114) At w €

<cw> E<Uuv2
divewso. do. Teo. Ne ocavxe_ che ¢

2. W= U-3U =b We<yv> =D <w> e <UD

Poiahef u monh € WM

Tholfie, <w> = <U,U?
J cu,ud> ¢ <wd.

MmuAiplo dv W e c\\MZV\Ai

& <W, U,

3. w=2 (wtv)= 'QOMa-l‘ (R) =02'10:|'z><7_(m)

rL

CwSe <OS> = <urd A=b W=0=0OMet,,, (@)
Ast na(0)
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Esercizio 2. Sia K un campo, n € N e siano u,v € K". Calcolare U NV,
motivando la risposta, nei sequenti casi:

1. U=(u,u+v) eV =_2u+wv);
2. U:<U+U7U_U> 6V2<U,U>,'
3. U=(u+v) eV = (u+2v).

—SQL: i p‘ZM-]—‘D’:_M'l‘(\A-\'\T)éU =D VQ_U-:——DUAV:V

2 OcV wnde UnV= V. ‘
Poss(amoqmdna onsvate che ae 2204 K ollo

QU=QA+\7)+(M’U) el =b WeV S:D Ve =p U_—;V:U/\v.
- 2v= _(u-\—\r)-\-(\k—\f) eV =p vel

Un\/.—_{OK“} oppwe UnV=U=V.

8. (& sowo Awe ?maiﬁif/ﬂr& :
=V e UnV=U=V

S ve<uns ollown LD =<usrvd =<u> =< Wr2uD
e vé<uwy aflorw 2e VAV =U=V > anubie e

q £clK £le dhe Urv= {'«(UH'Z\T) oNVEAD (4——‘:)V\=( %'i)t')’
Se -1 elK Qo-ne &nvﬂc)p(\e, ac onrdle La Oonlwdaltzwng

ar= d=tue<n?
Qindt 2t = o 26=1 o b=4 (e 270K,
A c o, Au=0 ovvew u=0.
i‘“ﬂ;‘f‘;\f'fo\oﬂ\’\‘:‘bﬁ)ﬂ)ﬁ 9;& v g<u> allown
OnV= Jioj- e UEO e

OaV = U:V: <Y 9% AU=0.
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Esercizio 3. 1. Enunciare e dimostrare il lemma di scambio.

2. Utilizzare (ripetutamente) il lemma di scambio e lesistenza di genera-
tori standard per dimostrare le sequenti uguaglianze di spazi vettoriali:

a) Rlx]<y = (2,1 — x + 22, 3 + 2?);
b) Rlz]<o = (1 — 2,1+ z,2%);
¢) RI%2 = ((1,1), (2, —1)).

3. Dimostrare le uguaglianze del punto precedente direttamente.

Sol.. 4. lemmoc d{ scombio .
T= ‘\\Tﬂ.,a--, \TKS C‘-\/J D= <Z>J W= ‘64\)"—\----(-
Se +:#0 ollow < TY=< TN{TFoIN >.

éﬂ"_’f‘l C):;mvwﬂ& < Z\{Mu{ub c <T.
Per d(mo;\-me, 2! altio. indwilone meoltamo
'“A—Lﬁ' CN¢U-3 0lul>.
’U“'_—Eu i t-LU:)e< {0e3 v {u] Ceruas 8
= L e <O\ {umfodul> =d <T? c < TNuiojul>. 2
2a) R[¥]e, =<4 X, x>, Uyg:=2 440 x0x* =b R[XJe <& XX 2

y A
2 _ xF=
Mz-— 4_,x+‘x7—= %2 __x-}—xz;_'D REX]QZ:' < U:[_,uzJ X"D. u3_3x-|—

= =3(1+xed) +% 2 4 4xF oo RIxJey = <Y1 Uz, Ugd. ”
- Q 2
[I—Qo+ql-—302_‘2 + ?:C::_ Q (.,,xﬁ(?—)_,_ "a— (.'s’x-l—)(")

14X = A(4-X) 120K

‘(:K\TK & U

4

che

-ga) Q0+Q|X+QZX1=
1L> W= 4-X = 4.4 +(-)x+0 x* =0 }RDOS;L= <Uy X|Xz> L U=

2
=0 R[X), = <Uhyuz, XD, 5

o 1%L
) [R“"L_<(,,o)}(o,,)>, U, =()1)=1(1,0)+1(01) = R =<U4,(a)>.
Mz‘;(2.1~l)=—2 (4,4)._3(0,1) =0 [R17.=<H|,Ulz>,
3¢> (a.b)= —_%'-(CM-Zb) (4:1) -l—-:'?-(o(—b) (2,-D.
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Esercizio 4. Determinare se linsieme {vy,vq,v3} € linearmwente indipen-
dente oppure linearemente dipendente in ognuno dei sequenti casi:

1. V1 = (]_, 1)7 Vo = (1,2), V3 = (—]_, 1) & RlXQ,'
v =(1,1,0), vy = (1,2,1), v3 = (—1,1,0) € RI3;
v1 = (1,1,0,1), vs = (1,2,0,1), v3 = (=1,1,0,1) € R*4;

vy =1+ z, v2:1+x—x2,v3:1+x+$3€R[I]§3;

S RO

. v; = sin(z), vy = sin(2x), v3 = sin(3z) € R*.

2 4, L. Dip. _3(1M)+2(12) - (=41 =(% 9
0,033 € bin. Tnd. cche vy ¢<u.
B g«,,wj.ig;z &“.IM{_{:\%)& U, <>
3. v, 53 € Gn. Tpd. poiche RG<H>. vy = bt €
=p v3¢<u%? =b {o‘,’ Wy, U7) € Oon. Ind. )
b, 1oy E b Tnd. poiche v, $<%°. v3¢<m,\r,_'> ?e:jm,
81(03).-.3 > 9z(%), ge(on). =D Ja;, 0,03} & Gn- Tvel:

S5, t, sin() 4ty >tn (2x)+ €3 9t (3x) =0 VX

X:h—g '6]—-‘&3:"_0 ,e‘__:t:’
=Ty s O
x=I tl‘-}— +t2,3£§- =0 =D t1="t7— —D '6\ tz
; ; i ‘r f ,t. o
2, V2. -
k=T fn"%_—+‘bz.+‘t3‘f7’i=o 7,11—7) 1

- {o*,,o;,\rjg g bim. Ind.
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basi di R
2. Esprimere i sequenti vettori come comb [ di og dell
basi By, By e B

a(3) a=(3) e () = (1)
Sol: 4 Dafo che dim RE2 = |@,]=|6]=18,! CasTe
d,;,mo{\'wp Jnf_ DOWVO O, 4:“«4\‘\:wdw’\‘c_ .
Moo qu:To 3&3% olol (lo,&‘o dhe £ due velhol

MOV 20Wo WO /VV\\&MC?‘O dedd a@f’w_
2 we=-2(5)r5(1) = 4(5) ro(3)=1(T)-2(

(AW 2(3)=-2()-2()



