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1. Dati la matrice A = _i) _:1)) e il vettore v = [ z } . calcolare vI' Av, dove
vl = [2,9] ¢ il cosiddetto trasposto di v.

5 —1 z ] oT —
T A+ — _ 2 2
VAV—[I,y]|:_1 3}{y_—[x,y]{_x 3y}—5m 2xy + 3y

2. Risolvere il seguente sistema lineare con I’algoritmo di Gauss-Jordan:

rKT — 21’2 + 2%3 = 8
—2:151 + 3‘%‘2 — 5.1]3 = 0

T + 2.173 = -3
1 -2 2| 8 1 -2 2] 8
-2 3 5| 0| R2+2Rl— [0 —1 —1| 16
| 1 0 2|-3] R3—Rl— 0 2 0|—11| R3+2R2—
1 -2 2|8 1 -2 2| 871 RI—2R3—
0 -1 —1|16 | R2/(-1)— |0 1 1|-16 | R2—R3—
|0 0 —2|21 | R3/(=2)— |0 0 1|-%
(1 -2 0| 29 RI+2R2— [1 0 0] 18 T 18
0 1 0|-4 01 o0|-Y|=|a|=]-%
0 0 1]|-% | 00 1|-% T3 -2

3. Risolvere il seguente sistema lineare con 'algoritmo di Gauss-Jordan:

2[)’)1 + To — r3 — 31‘4 = =5
41‘1 + 21‘2 + Ty — 31’4 = —7
2c¢ — 9 4+ 3x3 + dry = 11
3&31 — To — rs + Ty = 8
2 1 -1 =3]-5 2 1 -1 -3|-5
4 2 1 -3|-7| R2—-2RlL— |0 0 3 3| 3
2 -1 3 5|11 | R3—Rl— 0 -2 4 8|16
3 -1 -1 1| 8| R4—2R1— |0 -3 L L3
2 1 -1 —3|-5 2 1 -1 -3
0 -2 4 8|16 0 -2 4 8
(R2eR) =1 o o 3 3| 3 0 0 3 3
0o -2 1 L) 3] RA-3R2— |0 0 -2 -9
2 1 -1 =3|-5] R1/2— 1 1 -1 -3|-3
0 —2 4 8|16| R2/(-2)— |0 1 —2 —4|—
0 0 3 3| 3| R3/3— 00 1 1] 1
R4+3R3— [0 0 0 0| 0 00 0 0] 0
Rl+iR3— [1 L 0 —-1|-2] R1—-iR2— [1 00 0] 1
R2+2R3— |0 1 0 —2|—6 010 —2|-6
001 1| 1 001 1] 1
000 0] 0 000 00



T 1 0

R 2 I e I B IS
XT3 1 —1
Ty 0 1

4. Si usi I'algoritmo di Gauss-Jordan per stabilire se le seguenti matrici sono
invertibili e, in caso affermativo, per calcolarne I'inversa:

1 -2 2 1 -2 2
A=|-2 3 5|, B=|-2 3 -5
1 -1 3 1 0 2
1 -2 2[100 1 -2 2] 100
2 3 —=5/0 1 0| R2+2R1l— |0 -1 —1| 2 1 0
1 -1 3/001| R3—Rl— |0 1 1|-10 1| R3+R2—

1 =2 211 0 0
0 -1 =112 1 0 | = A non ¢ invertibile
0 0 01 1 1

B ¢ la matrice dei coefficienti del sistema lineare di esercizio 2.

1 -2 2|1 0 0 1 =2 2] 1.0 0
-2 3 =5/0 1 0| R2+2Rl— |0 —1 —=1|] 2 1 0
1 0 2|00 1| R3—Rl— 0 2 0/-10 1| R34+2R2—
1 -2 2]1 0 0 1 =2 2 1 0 0] R1—-2R3—
0O -1 —-1|2 10| R2/(~1)— |0 1 1|-2 -1 0| R2—R3—
|0 0 —2(3 2 1] R3/(-2)— | O 0 1|-2 -1 —3
1 -2 0] 4 2 11 R1+2R2— 10 0] 3 2 2
010—%0% 010—?0%
|0 0 1|—-5 -1 —3 001 -2 -1 —3
3 2 2
=B'!'=|-1 0 1
3 _1 1
2 2

5. Siano a, b, c,d € R tali che a # 0, ad — bc # 0 e sia A = [CCL 21

(a) Si usi lalgoritmo di Gauss-Jordan per calcolare AL,
(Osservazione: La formula ottenuta vale anche nel caso a = 0, purche

ad — be #0.)

(b) Si scriva A™! nel caso ¢ = d = 0, cio¢ I'inversa della matrice [ 8 0 } .
[ a b

0
1] R2— <Rl — {o d—

1 o} Rl/a

1
0 —< 1] aR2/(ad —bc) —

ISR

o

|: 1 g . % u 0 :| R1 — §R2 - |: 10 add—bc _adgbc :| =
0 1] ad—bc  ad—be 0 1|— ad—bc ad—bc
1 d —b 10
Al = [ ], in particolare nel caso (b): [ a }
ad —bc | —C «a 0 1



