Esercizi di Algebra Lineare (Petronio 12/13)

19 ottobre 2012

Esercizio 1 Esibire una base dello spazio vettoriale assegnato:

(a) {x e R®: Txy + bry — 4wz =0}

3r1 +2x9 — D23 =0
3. 1 2 3
(b) {JZGR ) —4I1+132+7$3:O}

—4£C1 + 2372 + 51’3 =0

(c) cx eR®: 3xy+ Twy—2x3=0
1+ 2725+ 4253 =0

(d) {z € R*: 5x; — 8wy + 223 — 34 = 0}

(e) {x € R*: 9xy + a3 — Hay}

5x1 4+ 319+ Tx3 — 224 =0
4 . 1 2 3 4
<f) {ZCGR ' 8$1—73§2+4$3—53§'4:O}

21’1 + 41‘2 -+ 7I3 — 91’4 =0
(g) Sz eRY: —bBxy + 6xy+ w3+ 214 =0
921 4+ 229 + 1123 — 2024 =0

(h) {w ER": Y (-1t = o}

NE

) {37 eR™: Y (~1)a; = > (14 (=17 ) 2y = 0}
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(k) {A e M30R): ann + azs — 2a21 = a12 — az1 + Sas = 0}
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ay; — 2ay12 + 3az3 =0
—a11 + ag + 2@13 =0
a12 + Q21 + Qo3 = 0

ag + 4agz + 2a13 =0

(1) Ae ngg(R) :

(m) {4 € Myxn(R) : tr(A4) =0}

(n) S, ={A e M,w,(R): A=A}

(0) A, ={A e M,.,(R): *A=—-A}

(p) {p(t) € Reyft] : p(1) =0}

(@) {p(t) € Rauft] : 2p(1) +p"(-1) = p(2) — 3p'(1) = 0}
(r) {p(t) € Reaft] - p(—t) = p(t)}

(s) {p(t) € Reqft] = p(—t) = —p(t)}

(t) {p(t) € Res[t] = 6p(t) — 3tp/(t) +2p"(t) = 0}

(w) F({a,b,c},R)

(v) {f € F{a,b,c},R) : 3f(a) —2f(b) +5f(c) =0}

2f(a) +5f(b) + 3f(c)
(W) (FeFUab el Ry ) 35 0) + 2£(c)

')

Esercizio 2. Completare i vettori vy, ..., vy assegnati a una base dello spazio
vettoriale V' dato.
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(a) V=R* v = ,
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(c) V={zeR': 42, + 3wy + bz — 224 = 0}, v; =

(d) V:{$€R4, 3$1—5Q?2+$3—2I4:O}, V1 =

e T e
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(e) V={z eR*: Txy + 22y — da3+ dz4 = 0},

1 2
4 N
V1 = 1 , U = -3
1 4
4
_ 4. 1+ 2o +ax3—24=0 o -2
3

1 2 -1 1
(g)v28271)1:<2_3>7v2:(1 4)

(h) V=R[t], vy = —4+3t+5t" vy=3+1>—t", v3=5+t+t>—13
(i) V=Rglt], vi=—4+3t+5t3 vy=3+t* =3, v3=5+t+t*—t3
() V={p(t) € Realt] : p'(2) = p(=1)}, v1 =5+ 5t + 4> — 3> + ¢*

Esercizio 3. Estrarre dai vettori vy, ..., v, assegnati una base dello spazio
vettoriale V' dato.

4 —6 5)
(a) V=R3 v = 6 L, ve=1| =9 |, v=1] -7
—10 15 2
—1 3 T
Vg = 13 , Us = 1 Cve= | V1T
—12 —2 e



3 2
, 7 6
(b)V:{$€R : 5L‘1+$2:l‘3+$4}, v = 1 , Vg = 9 ,

-5 —1

0 6 7

32 -1 8

BTl [T 1 PP -5

7 4 20

(c) V=Rg|t], vi=—t, va=1—t+1t* v3=5+2t— 13, vy =6+>—13,
vy = =8t + 512 + 13, vg =2 —t + 32 — 43

0 1 -3 0O -7 4
(d) V= A3, V1 = -1 0 -2 , Vg = 7 0 -1 y
3 2 0 —4 1 0
0 9 -10 0O -1 3
V3 = -9 0 3 , Vg = 1 0 2 |,
10 -3 0 -3 -2 0
0o -7 11
vy = 7 0 3
—-11 -3 0
(e) V={x eR®: 22+ 5wy + Txz =0},
—13 4 -1 2
v = 1 , Uy = -3 |, v3= -8 |, vg= -5
3 1 6 3

Esercizio 4. Nello spazio V' dato considerare i sottospazi W e Z assegnati
e calcolare le dimensioni di W, Z, W N Z, W + Z, verificando la formula di
Grassmann.

-1 2
(a) V =R} W = Span 5 , _11 ,
1 3
3 -9
2 3
Z = Span 1 0
—1 8



1 3 7

—4 2
-1l 5 'l =1 ](
3 1 —1
2$1+£L‘2—3$3+5$4:0}

(b) V =R* W = Span

_ 4.
Z—{xER 31—+ 225 +24=0

21‘1—$2+3$3+4$4:O
(c) V=R, W= aoeR: 3z;+2x9— 523 —24=0 ,
—5ZE1—8$2+21ZE3+11I4:O
ZL’1—|—3$2—2$3—|—5$4:0 }

_ 4.
Z‘{xER " 3wy + 2wy — 2m5 + day = 0

(d) V =R5 W = Span(2e; + €5 — 3 + 3eq + 4es, Hep +2e5 — ez +e4 — e5),

. 5 . ZEQ+QZ3—SB4+$5:0
Z—{IER x1—$2+3$3—$4+2$5_0}

(e) V =Rylt], W =Span(l —t + 2+ 3, 2+t — 2t3 + 3t*),
Z={p(t) e V: p(-1) =p" (5) =0}



