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(34,4t -9) |9 Tx— 5 (t+2,2-2%)

(t—2,5) (7, v2) + (666,0)

(—2,3t +5) Y=5 (3,3) +#(-1,-1) Y=

(5,1) + #{0,—2) *%=D (2013¢ + 2014, 2015¢ — 2016}

Dy = r
Bb—\a A~ T XD am Y- B5-b s B-RED = § -
(3,5)4—4: (1,=1)
dL-4= %= ~5,=3) + & (3,0
( 1 ) C ; E,mmg,’,\ngpfm;\'o% \owot
L;lc~5=-‘$ o w el vetow duamouL
k= ";‘* w%=—$+‘*\‘+“= %x~%

Lezione 03



18

Modulo di Algebra Lineare — A.A. 2022/2023

(-2,2+5) = (-2,8) + £ (0,3) A R=—0
\fo:[\\\u/m 2 oubo
X=-2
W=3t+3
Cartesiana Parametrica a b Cartesiana | Parametrica a b
y=2r {a+t, bt) @) 2 3c+2y="7 [(1,a) +¢(1,b)
y=2r (a + 2 bi) o (_}, Ar+2y=T [(1,a) +E(L1)
y = 2r (@4 1,3+ bt) El 2 3r+ 2y =T (2 a) + t{b,2)
z—y+3=0|(a+ b 251 = {a.5) +1(b,T)
ey =101 —5ta 510 y+2=0 |@E+abt—2) [F8] o
r—y+3=0((1,a) +i(1,b} p+2=0 [(t+abti2)
r—y+3=0| (2, a) +L{2.8) 3r—2y =7 [{a+t,3—bL)
r—y+3=0] (2, a)+4b2) wr—2y=3[(a+ b t4+1)
T+y+3=0] (2,a)+ #b 2} r—3xy=3({a+bt. £+ 1)

Y=o%  \ngio swaeda cowme  (asb,bb) = Coi%o\)—l— t (1,b)
(0,0) + £ (1,2)

d

/

Voghto Sounvlo coumd (a+2b,b5) = (a,0) ¢ & (2,6)
(0,0) + £ (2,u)

(a+k, 240k ) = (a2drk (1,
(F2)+= (152)

@Q:\‘bﬁ\o boo'\uz'\ Soshituisce Qo rpcwame.%LCm uela contes aua
o = 2% 2+bb = 20402t
URUUR D v Coefl. b=2 ( coel.ht)

3220 (Ruwuwe weto)
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B2 =0

b voplle  SoustAL cour (£+a,bkb-2)

—_ o ——\

@)t £ (16
A
. 4
\LUL‘“& }\/OLM C)Jo>
h & Voumwo
lerug. !
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ALGEBRA LINEARE  — LEZIONE Oy

|9 oTEMI LINEAR) |
T possibilita o cun deaden
— soluwmont wakco  ((~> -hovonla)
— nRsguino SoMAOoUe
— C\».@Cuik solrtioun ch d«?&w\bum do uw fpo' ot Porau et
(v Yrovne " espwmout %me/mtq "o Lo clesauine )

Matodi : o Alggidue A GIAUSS (o GAUSS - SORDANY)
° waliw & scalo

e PINOT

Q?wmryioui congenrR 1 @ Scawbior o K low e nighe
@) Scsklwig wma M%a L com Qe
M%ox a?.L+Ra, (473D o
[2.] GENERALE @ Q@ #0O
(22) VLTRA-ORTODOSSA & O =4
Tdea cautrale . e r?\—euuo\n i Sistewna .y -€o.(x,(o wuwa delle 2 P.
OHGW%Q W wuwow Sisewa i he le Sesse Soluttow,
M c{ue\\o lwpmole
Quindr st pwcede guo a gquomdo 8 oteue L
Sithena o wovue o scala, e st Sa USolveal
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A questo posso sceprers Y owe
O\QM&Q,(@A&N’CGI

5=b

N

Y

2X% = 35-\-5

Sl sue, %g»w\& SENEC TP

').%-:‘3‘?)

@{vyem« “"’§L

(L 215

2 42 R
(w0 = (FE-30%) =

_[+$ +7’U =

2
)

2
&

-3
o)

=1
@)

-3
6

-4
2

(-%,0>4 {:(7{>

Esuupio 4
2r—3y=7 2r—3y=5 2z — Ay = 2r=y—3
®{I!9y—'? ®{ dr + by = 10 @{ lr + 6y = —10 @{ 2y =6+4dr
(1 -3 Ej <1-3 5> 1% -3y = 5
I g | 77 - 3
9_’\22—Q\
= 5 = = 2% = 62 AR = ﬂv
w&-—_i A Q% 35+5~?+5-—; > R =y
~ )
-4 6 (¢} A © O 20 Zo = 20
Ra+2R, NO SoLOzloN/
@ 2 -3 5 L 2 -3 |5 zx—ax\j-—‘s
D
~4 6 |-\o o OO 0=0

un poa e hrvoay x ol

45 ~ R =

a
3Jo+

NICA

3{:+—,£> <~ o)-L’c(- 1)

'Pgwmel'\zo -&be/bb
(%,o) +t (32)

(5,0)*+k (c6:-6)

2><—U=—

S
2x— = —73
O =°O
<U=-E . 7_7<=tj"5={:"3

\‘>_
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4 4 2
r+y+z=12
y 2 3 - q, Ra-2R|
4 dy-z=4
z+2y—-2:=2 4z -2 ]2 Rz = Ri
1 4 4 2 4 4 4 |2 X-R—‘()-\-% = 2
o 4 -3 | © '\_f L;\’:L__—E O (a-—%'l..—_g
O 4 3 0/ R-% oo o |0 ©0=03
Tzt xd=?>b, *=2-y-2 = 2-%b-ts 2-4t
(x\‘AJ%\) = (7-—(-\"E) ’54:\%) = (1)070) + 4 ("4—13) \>
—_— (o] —
r+yt+z=12 4 2 412 4 4 4 ]2
+dy-z=1 2 3 -t ¢ | ™| o s2-3]|0
T+ 43 =2
O | 2 22 5 1 1| O
{) 4 4 Kiydar = 9 ~AD K=
2 j 4 Sol.. ON\CA
o D3> o© Y-dL =0~ Y=0
o) o@ O ~4t =0 > T=0
—_— — 0 —
T4+y+2z=13 1 4 5 i 4 2|3
T4+y+dz=2 4 5 o o 4|2 2
4§ ‘ PN
14+ dy-z=1 4 2 -4|4 o 4 -3|-2
| rt+2y=1 4 2 0 G o 4 -2 4
4 4 2|53 4 4 23 4 4 2|3
o 4 3|2 o 4 -3 /-2 ol4d -3 -2
A A
O O 4|2 o O 2 o 0|4 2
o 4 -2 4 o O 4|3 OOoE ~ o0=1 @)

NESSONA SollUzloNg
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ISP M
dr—y=12 L2 L) Lo sl
T+ Ay 3R-R
d% -~y =2 G Sowo 2 Carn
(3>\+\> S = | o Se '53>\+\ ='-O7 CCD-Q: >\= —%) allova  NO SoL

e 3+ ¥0, allom AUcano y < 'Poi
MUlandd X ~d dUA. WiAcg

—_— 0 — O —

G —y =2
{jlgy \ 3 -4 |2 3 -4 |2
2r—Jy =3 4 2 X 5 2 -% 5 2R ~3R,
-3 |5 4 2 | A R ~3Rq
3 -4 2 -4 2
) T | =\ ~T° Q + —1|
O -%F | 2-3X\ O O —9-3X O=—8-23\

°©Se AZ"3  alova WO Sow02 .

° Se A=-3 allow solw . wwica SRS olle prue 2 ’U-'af&e-

—_— —

T+y=3 4 £ o3 4 4 O 3
y+z=d o4 42 & | m»|[ o d 4 ¢
I+Az=1
414 o AN |1 O -4 X -2
@ 4 o 3 e Se A+1=0, clog A=-4, alloya No SoL
O @ 4 & 6 Se X#—4, allova Sol02 .0ONICA
o © (M) 2

&S — e/
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ALGEBRA LINEARE — LEZ\ONE OB
Note Title 30/09/2022

t—y+z=1
Tt+y+z=2 4 -4 ¢ 4 4 4 4|3
f*”*f'i 4 4 4 2 o 2 0 4
r—yYy—2z=u o

4 4 2| 3 o 2 4|2

4 -4 -2 X O O -3 X\
4 -4 4 |1 -4 4 |4
O 2 o 41 o o |4

~rD

o o 4 4 0 o \®) 1
O O -3 A-l O 0 O | M2 ~p O = A+2

°© St A+2 #0, dot A# -2, allora N0 SOLUZION)\

s Se >\=—Q,) alloya Souiome tuico, Sota dalle "P\r\'wt 3 equos.

Z2=4 ~» ’J_ﬂr—\ ~D ‘3='7L_ ) ><~k3+1=|-> >&=tj—2:—l-l
= L _ =1
> —l4l=3
(x0,e) = (4,5, ) & FARE LA VERWICA PER SOSTITUZIONE
—_0 — 0 —

GAUSS- JORDAN . Velauws e Siowwd  avudah A
L -4 44 1 -4 00 (2 o ol
o 2 o4 A:I:’) O 2 O | 4 ? © (o1
o O 44/ e\ 0 0 {| 4 )2R\ O o (&4

Quawdn vtowo a sishwa , tu sam M‘%o« c'e wua Sola voabrle !

i
P pl-

\u

ct

v
¢
¥ s K

— o — o —
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Sono date 2 rette ry ed rs, deseritte in vari modi.

Per prima cosa si chiede di determinare 'equazione cartesiana della parallela ad r; passante
per V'origine (scrivendola nella forma g mr +n 0T rp). Successivamente si chiede di
stabilire se ry ed r sono coincidenti (C), distinte e parallele (P), oppure incidenti (I}. Nel caso
in cui siano incidenti, trovare il punto di interesezione ed il coseno dell’angolo # che formano
{si intende che @ & 'ampiezza dei 2 angoli minori tra i 4 che le rette formano intersecandosi).

ry a ” Parallela || C-P-1 | Interseziona | cos |
y=3r+2 y—3r+2=10
y=2adr+2 (t—1,3¢—1)
y=3r +2 (t+1,38—1)
(2,3)+ #—1.2) (2 + 3.1 —4t)

3r+2y+5=10 Jr—2y+5=0

dr+2y+5=0 Ir+2y—5=10

dr+2y+5=10 —3x+ 3y +5=0

Dok due akte 14 28 Lz, quesk possouc eweng

o {ucdeuh >&

° Wq\\e\e e etk e

e cotucideuh —

St cowosco Qo eg, catiermowe | coune Hrovo tw e Ccoveo SoUo
le wetto a siskhuwa ¢ Msauo

—> Solum. WCo ~AS  Cuadeun

P

~—5> PeSSUMO SO ~ par. e Ashute
— o gdMp. ~~ SkSsa actko .

[Retle Mo L] = Rorallele = shso coofl. ougo®ia (9ol POSSUO 2200
cotuadeuh o digrtul)
° Rapuudicelam Y= mixem |
(d = M2 X4+Ma

Con. quodda Johaml & Sowo //coe?zi o

I panougltea (a,b) + £ (cpdi)
(G2, b2)+ 1 (co,d)
Sowo wm\m & < (a,d), (c,d)> =0 &> ccz4dide =0
?ma\\‘b\& &> (Ce,dr) & wmubiple & Co,dh)
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@ ‘j: DRY2 D ('Pa»(OL\\Q\Q a L ’P?J\’ Q‘W%‘ue %: e S
ta-'swuf 2 =0 Rq

“bedy = 2 PS ?cwal\o,le e dishule
- +L3 =-9 (_2. SDH’\’OJ%QP Uieme O=Lf_>

@ (0=’674+2 R
(b-l,pk-1) 2.

[mmmm Aﬁuw&ﬂ E-l=z%  ~vy =i
>t -1 =9 Y= k-1 = %431 = 3x32

=> SONO CoINCIdENTS !

[Tlnertont 2ounado | Stluisss Qo paraunetica di 22 dewdro
o canterava K N4
2E-1= 3 (k-1)+2 -1 = >t ©

© rie]  Bmd xetw bexel

(‘b‘H7 ’b{_l) 33?3‘&,"( lj = B —3—| ;EEE
Tonallele & disnuke

(1
(0}
(

Wuado | BE-1 = B (E+)+2 b—1=2Li34n =7
L)
%(1 3D+t (2) 4, Yaxallela ad 2 pasauk por eu'adue,
(2K +34 1- kL) Ly 4° wiode * pasto tu cantezama. . .
2° wiode. (o,0)+ Lt (,2) =(-t, 2t)
(O =2

Eveuduale tuduracens 4P Wedo . Vado (w catertaun o wcebo
a Stskeura
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2°Ud0 | SRR pasSane. U, canteriana
(2,2)+ % (-1,2) (2—t, 3+2L)
(2,0 + & (’)_,—b,) (24+2t, 1=t
e dteroud seuwo Wulipe | guiudt Sowo Colucdeut  oppunt

Wa\\e,\e. e dishuk
-£ = 33423
'54—2,{: = =¢S5

Q,wmpasm al feuupo E e 1l
donnivo AR al %U,Lm S,

R A — oo solmemn
LS +2%k = -7
/L\ n—l— 7
y+7=10 (2—t,6+1) Rwallela ad 2 Q’w‘acue:%w
(L=2)+2,-1) | (-1,2)+£1,-2) Wbvessue o yed Az
(1,3) +4(1.1 (23,31 Spets mo == th
cal i, —al,
YRR [ e o (15,-%)  (soskuido ¥ 1y Na)
L= (1 =2) 41 (2,4 Fovallela ad L (48 w%me :
Rz (m,20+ € (15-2) (0,0)+ T (2,-) = (2t,-k)
§3=—-;—>< D 2 =0
RIS TINY PNICS (42t ~2-k) l+2t = —1+S
(-i+ &, 2—2t) ~2~t = 2—-23

s -2t =12 | -2 2> | -2 z) s—2t =2
~D

2s -t = ¢ 2 =l 4 O 3 © 3t=0

L:.——Q S =9

VERIEICA: Lo tw o ~» (1, -2)

S=2 W X, ~» (1,=2)
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ALGEBRA LINEARE — LEZIONE Og

Sono dati una retta r (in vari modi) ed un punto (g, yp). 5ichiede di determinare 'equazione
della parallela e della perpendicolare ad - passanti per (zg,yp), e della perpendicolare ad r
passante per Porigine. Fornire la risposta nella forma y

mz + n o nella forma r = =y
Retta r | (zo o) H Parallela Parpendicolare || Perpend. origine
¥y =2z (1,1 || Y=2%#%-\ ‘0:—%7‘{- -'% =—‘19’_‘7< {
wiy-3 | (L) | Y=-2%+3 [g=ixrT [[Y=a=< |2
T=—T (2,3) A=2 Y= 2 g=° 3
{—y=0 (-3.2)|| 4=2 *x=-3% »x=0 ¢
@3)+t-1-1| (55 | Y=* Y==»%+10 | Y=-x |95
(34,2t +5) (—2,1) G
%=\é—— (1L,1)—4{2.0) | (3, —4) == ®=3 »=0 ¥
yer 4 (et (—1,0) | Y=+ = -»~1 9= —> ?

@ Y= —21xtd ©) _3 T' @ [
|1

® (@) +% ,9) 1%umd ~o passe W Confmouna ®© --.
P wode ~ (5,8)+t (L)
(5,5) + € (1,0

v

@ ('1‘)—4:%130) ~> A= (l-“’):l:,t)

S GUY TSI x 9
oML <

Gll\

—

Tatto %oomthkoo a><+b3 =0 <(@b),(ny) > =0

(@) & wn veltoe POrp. ala nkba

axrby+c =0  quudl (ak) € wn whoe L allealik, de o
?“5 QW PASSA oy &‘w%fue S c=0.
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Si chiede di determinare la retta ry passante per (g, yy) che forma un angolo # con il semiasse
positivo delle =, e le rette ro ed rg che passano per (xg,yp) e formane un angelo # con la retta
data r. Fornire le risposte nella forma y = max +n o nella forma = = xg.

‘ (xg. o) ‘ f Retta r H Retta ry ” Rette ra ed g ‘
(—1,0) {5° r4+y="7 B = xtd xX=4 =0 @
(1,0 15 4+By=1 Y w~4 @
(2,3) —x/3 =4 @
(2,3) /3 2r +y=3 @
(2,-1) 30° (1,1) + #(3.4) &
(0,0) /4 (—t,3t) ®
(0,1) | arccos(1/3) Jr+y=1 @
(5,3) | arctan{l/2) | (2f+1,—t+4)
(3,—1) | arccos{—1/3) (2¢ —1,¢) @

45

LS usN %/(t
4

@ L dur wkk dr S0 cauds savommo RL Hpe  (1,0)+ E(ab)
Lo ntko dakg & (=, 0)+t (2,-)

< (onbY, (2,-1 >

l
Duo  Tuapoma o8 = T
Y L@l )@y VT
cos ¢5°
20-5 +

2 (20-b)* = B (a%Vb™)
2ol —%ab +2b = 5a%+8kL" s 30%-Rab-3k’ = O
Divide per b ((dopo awen OSstWate da b=0 won £ Sowatoue )

3
ol G _a - 1_ - L 4t‘/_73 %
&g -v =0 2t —-'%-3 =0 Tip = (-4
2
Vorole &b -1 (abY = (31 (ho)+% (32) > Conleon
1, =
%2_"_3 (@) = (1,-3) (ho)++ (1,-3)
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@?ULM"\‘D \ COM
D= ancoos () ~ cos® =3
E>><+<d = |

Ora coegau%o%m = toum®

Se CouoSco LT, COUR Trovo taw &

b
U VRE % \}; i ?—r},.g = a2{2
-3

'hOJJ‘% = = = A
s Ccove J5

Coune  souo %}M—Q, k) e ’Ls? Sowo dQQ,-(»«‘Po (OM)‘*‘ -E(Ql.l’-))
wanhe quella date < (o,N+ € (-1,3)

Yowta UL PO

4 Loub);("')?b)} 4

= Cos® = = é—
I o - I (=193 )
~a+3db é ] (a—s\o)z = 1o (a%b")
Vol {10 30k 5¢ab+8ib” = [0a?+ bb?
~ RS b & USANO.
o —o —

[Estawm Er\‘Q’ /uz}chouﬂ Ry tta ax+bw+c =0
?"‘0 (Xo, (003
\)oeglka brovony, Qo iskomton Qe ?wh dallo nekko, .

Cre, o) =P Shak%(a ;

—> Soude Lo L adh & passauk por P
— tuderrco cou Colwtta doba ~» H
— caledo lo Kstaure PH
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%prdkw\m g Cxo)‘ﬁ§3 + L (q,b} = CXQ'FO'}:,, (a°+loE>

= tuhmouL ;& (%o +ab) b (getlok) +C =0
(0*+b™) £ + axetbye+c

A %o + bYo+C s
= =}
a+b?

A -E;——

H= Cx""'a'EQ)‘ﬂn'r\OJGQ)
- Ksowmra PH = || H-PIl = || (ate,bbe)]]
= e ll(lejn =~ kol J aten?

Conc st sng

| axo +oge+c |
a2+ b2

(o] o

A staur o =
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ALGEBRA LINEARE — LEZIONE O%
Rede uello spario (x0,4e, ) + £ (aib,c)
—_——— ————

’Fr\'od&?m‘\'w/bq A DUL
Plauk uello spario
Tovura contesiomo Qx+b6+ Cz =0 & plowwo ?QSSQ@UKUW%«CME
@~ +bL<) +Cz+d =0 & plowo  tw %e,u&/mfe
4 CQ1[O; C)) Cx)(o)%) >

\Jiﬁb% L al ploio

TForuuma pavoumeMica @ — Se SSa Q'otlorue
P passa por g

&

EG +sul
1 .
e tou clatt ch

WO SOURD  UAO
\/W\LAH’Q'P\O dellg lhe

< i\ P‘\ouwo dre oo s Q' W%{ue e couwheue /\,‘0

Q due abte dode dal wwnkhph K 0@ wr

— . Wem PAISA RN Q‘Q{L%&‘WL : '\:n +JCG’ + S(E‘
‘oo loone

Distoura r\;.—\'o o s PARUR . P= Goiyge o)
Plaun 1 ax +by+cz+d =0
\OLxe-\-\otag-%Ch-\—é\
\V ol et

(enoktomeuk Qo sksso couto dha S fJLCOA)a Leel plouwd).

ok staumra
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Parametrica " Cartesiana Dist. da O |

(L —1.2) +#(3,0,1) +=(1.2,0) (4—>

(t —s5,2 —3s;1—1—2s)

(1, =1 1)+ #2,0,2) + =(0,1,0)

(1L, —1. 3+ #1,1,0) 4+ ={(0,2,0)

(1+¢t—25.14+2¢+3s,—2+1— 25)

Cowosco  wn plawo  tw 'pcwm&%éca < \)Oa&'o PASSML (U Canftnoua,

v¢° s wrkodo \oaU‘\.uJoJ Ch=L2) + £ (30,0 +s (1,2,0)
= ((+3’c+s>—1+'zs} 2+& )
K <0 £
Okv<+\o\ﬂ-\—c%+é =O  Soshuisco

O+p08 4+ QS —b +2Bs +2c+ct+d =0
(2a+ )t + (a+2b)S + (a-birctd) =0

_IAM.FQUJ%O e 70 Ooe_-g@. St amnu it ue

S 4+ c = 0O 5 O 4 o\
a L2b = O 4 2 o OO0
0O —bircrd =0 4 -4 2 4|0
3 0o 4 OO0 @o 4 ol o 2o - C =O
O -4 0| ©° o (6)-1 o| O Eb—C =9°
O -5 3|0 o 0 ® ¢l 0 3ci¢d=0
1\
= —-——?:- -...& :-S-:\I—é ;—'—\
d=t C= 36- :bjc b < 6(3%) 37[—,
s - & - 2z
QA = 3 SJG
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2° Uuodo OUse Lla %Vmu\o\ MISTER\OSA

¥ e e

O Uy Oy ~s (02 W-U3 W, Uy W= Oels, Osan - Uewy)
J
— ~N
Wi Wz W VETIORE CHE & TPERPENDICOLARE

A % DUE VeTvoRl PATI [/

C&Me,?o\'\u Wv‘x\(\/o L AlsolVeuwslo 1\ sighwma U‘(xi—U“z‘O'*-UE% =Q

(7NN ><+wzk:)+ur3%=o

Tn dvovoe (b, C) del o, bastr usow Qi formula cou
| Que velou ot sown  wwolbiplicott por b el £ Ne®' ereunpin

Y S Y
L O -i\ AnD (—2):{_)6> Ar) -2><+U+5%=§,
L 2 O, tuspougo Tl
PosaRps por
(1r-1,2)
e =g
L' ecquavsieun by —21x+y+62 =9
Parametrica Cariesiana Dist. da O
(L—12)+£(3,0,1) +5(1,2,0)
(t—352-3s1-1—2s)
(1,—1,1)+1{2,0,2) + 5(0,1,0)
(1, =13y +#(1,1,0) + 5(0,2,0)
(L4+t—28.142t+3s,—24+¢t—28)
T T
(Hh=2) +& (L2, ) +s(-2,3,-2)
¥ > k3
L2\ |~ (~%,0,%) —Fx+¥2 =d
-2 3 -2 TFxX+F2 = -2

- %+2L X3 =0
VERIFICO A MENTE SOSTITUER™ %, 4, (dewe VR 6=0),
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ALGERRA LINEARE — LEZIONE OR

Due plowid uelle spao possous esw
—  uddeuk (s‘\ twWdovicaus tuw uma kb %o/uMaAAAo WL ko Gukaolo)
— vorallelh @ HSwK  (wow st tuwtovrcaus )

- toluwadeu

Gout deado ? Meho o Sistwna Qe eg. coentowe

A«L%&a Y@ 2 PA O - P

Jefivle pudn um plowe L alla
kA TURAMWAR DU |

1 due ?‘\ouuk Qod LR Coue qme_ﬂ-c
g Umge due nele L ouedo Y

Q. 2o note gquelle e oo,

Il

O'Pexa-\—‘\\\wm\a_‘. m,u%a@o o 2 plok

o«u«?s&m Iro | veleou L au Dioum
= (aib,c) della canteriaung

Es%wu?' 5

r+y-2=4 r+y-2=5 — Taxallell o skt

(L1, =1)+4(-21,0)+5(-3,01) | 24 2%+3=0 — (oluadeuh
(=3.0.1)+(0,-3,2) +5(2,2,-2) | +%+32=0

P Coiuoﬁ&w‘\';

S R U — Ql,z,’b) — xi+32=0

-3 o |

*

© =3 2 | ™ (2,%4,6) = 2x+uYy+ =0
2 -1
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36
><+\6—>c=5 xX+Yy - =5
><+u3—3—1 = \3—9_%=—i

T

2= b, Yy=12%v-l, ®=5-y+2 = 5-2b+4irk = 6t
(xiy,2) = (6-b,2E-1,8) = [(§~1,0) +% (-1,2,1)

NM%OQ,OJW'\O.(?&M

<=1, (1, 2,-3) > 4243 G Ju2
CDSS’ = = T = ?_
Wl NERI VG2

Dua ko & wm '\)‘uo.wo Possolo QARUL
—> Cuo‘\.d(wc\’.\ (Cq\oo\m ?-\'0 C\AJR/\AQ/E\W Q a,LLgoQo')

— \xmo\\\e,\‘\

—> Akko counteunta wel P’\O(,WQ /
P e

Se ® &\méﬁ)o Yro ke & ploue,
allova
20-® = O.w%gQa Yo (ab,c)del P\\o,wo o dooue aotta
A B C D E
\ (L,0.0y (0,1,0) (0,0,1) | (LL,0y (0,1,1)
(1,0,0) (0,1,0) (0,0,1) | (2,22 (1,1,1)

(1L,0,2) (-1,1,5) (0,2,5) |(2,0.1) (0,-3,0)

~ R

(2,0,1) (0,03 (401) | (1,15 (0,16)

@ Eq.candertomn dRQ ploo | X+Y+L = 1 (o dhatton )
Eq.?mm.mk‘m ChLhoY+k (—1,0,0) = (1-t,1, %)
D o+ E(E-B)

Sosthscn:  ImkF1 4k =4 Ao 2:=4 ~ ueSsuwao solug
o nokta 2 pioiwe
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@ >rYy+ =4 (2,2,2)+ % (1,1) = (2+t,2+t,2+4%)

2tk rarbv24b =) w23k =-5 a» e~ % ~> Soshidudsco
uella paxawm .,

(553

Notor Jo atka ?o\eA)o Souwla auda cowe CE,‘E,%\

% (1,0,2) (-1,1,5) (0,2,5) [(2,0,1) (0,-3,0)
(2.0.1) (0.0.3) (4,0.1) | (L,1,5) (0.1,6)

A+t (B-A)+s(c-A) = (1ho,2)+L(~2,1,2)+s (-1,2,3)

af ¥ L2
2 13| e (~3,%,-3) x-yr =3
-1 2 3 VERIF\CA

Porometica akka ! (2,0,00+ % (+2,+3,91) = (242€,3%, #&)

N4+2t —vk +1+k = 3 ~ =32 A atta @ couteuuta wed,
‘P‘\Ouwo.
A B C

1,000 0,10 | 0,01
(-1,-2.3) (1L30)] 0,0,
0,0,0) 2-46) | (-1,2-3)

Calodome 1l plowwo cur parsa por Ced & L alla wtta AR

okba AR (1,0,0) +t (~,1,0) = (I-%,%,0) -/A
b G
(aibyc) del plowwo /
= dhesone della otta /

3
—%¥y =0  oppwu x—tro
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Juvk ool  mkka AR cou qu\e_s-‘-o ?Kouwo O‘HGANS'O

—t-t =0 2t = | tl—\z

~D ('li)'\_i?°> =H « < Pwuﬂ'c della ngkba ADB ?tbt
Viwo a €1

Quuiudi He 2 o Kstawra o i 'P.-\—OCQ_QO\M)H:Q AB.

Approccio  altsnoeg o i %ww\c,o fP:\-Q okQfo, wtta AR <
FP = ("_'b) "07 O)
Loe Astoman dt P da C7~€O{'\a al qua/o(lkq‘\'o) )

Pt = |l (14,510 = (0,0, 13

= |l (t-ﬁ,t)~\3\\2 = (kb )ZRE240 = 1-abeEiL bRy
- 2t%2t+
&AM’Q -Q\., WAM\MO () Q‘E —2 =0 {7:_

i
2
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ALGEBRA LLINE ARE — LEzONE O3

Note Title

04/10/2022

Dur nekle uello Spatio possowo geevL

— colucidewtr

— wadeuh (St tukR Cawo e 'F.-\-o‘)

— povollele = shute  (Utssuma tulnlaiome , we. skssa ddesioue )
— SGHEMBE (uessuma Wwbnesioue o MKpord ok )

Optroriivomnenk guonde + due vefion disouns,

—> % Souwo Q'ume \mux\\?\P\o dell' oo Sorcumwo © porvouflele ©
cowmradeut  (luloeco e wrdo)

— alllwmenhh soxaumuwo tuadeuh o S‘%@»W‘Oﬁ (tutovres o Vedn)

P Cutrvcane 2 ke Ll spowio , Qo SOUND (U 2 q:owame:ﬁu' teds
¢ frcelo W\ Sisewmo,

Ly o

Exuwplo D | 1) L9 | 009 001
@ | 01y 01,4 | 209 @-12

L ( l,\"S)-l-‘l: (0,0) i) (MZ)C%G\ U?A""\‘C,o\le)
2N\

OfPOWOIHQle o iuaudeuh
Ao (0,0,1)+ % (0,0,4) /

Lo (1,0, B4R Ar (0,0, 155)
\ =0

| =0 NON HA SoLuz(oN| => Soweo parallele

Sowvere Qo corkmoiko de prawd da Lo eouhene ucfroushe

Supwleoviwe © pumolo Wk pio Su una mkba e 2 ph sullalta, poi

-€OLCc§o 3| ?\owuo
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ka 4 %M)co, we W Agolbo cumlcxao BZJC:I
(B +L (0,0,4)+ s(1,h2)
o A c
iferamto el
due )Pr\-‘\ W
'FQ/\"\'WG\
A+t (B=A)+S (c-A)

A S Uo%&‘o passo (u Cantvnaa

@ (13D + x C0,0,‘B e,
(2.0,2) + £ (0, 1,0) N

Diwrdouk danono KoWUR A Sgheutbe © Uucn dewch

Le_ tu\\-wx,oo

<l>\,?>+%> (2,%,2)
V=2 &— NO SoLVzlON( = SGHEMBRE
\= S
L4t = 2
_ 0 — o —
A B C

6. Consideriamo il triangolo con vertiei nei punti (1,1,2), (2,3,-1), (1,0,1}.

(a) Determinare le coordinate dei punti medi ded lati e del baricentro,
(b) Determinare I'area del triangolo.

(¢) Determinare le coordinate dei piedi delle altezze o dell'ortocento (punto di interse
zione delle altezze).

(d) Determinare il hogo dei punti deflo spazio che sono equidistanti dai 3 vertici.

{e) Determinare le coordinate del circocentro (il centro della cireonferenza circoseriita).

() Puudt wwedi ded Qaka A M 2
Couse brovo | pio wedio di AB 7 —

_ B-A _ 2A+B-A  AYD _ [/ » A
A s 2 2 <7'7 )2>
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Ce) Pieoll delle abwnze \ B
Faciommno aQkeAra Uscauk da B ‘d

s'\'YO\\L%O\ A H c

—» Souvo b AC
— Souive plowe pr B © purp. ad AC
— swhneco e ‘1(\'0\50 H

ke AC U (1h,1,2) vk (o, 1) = (1) 14b,241)

?10\/\/\/0 ' \3-\.% =9
tukwvuo - e+ttt =2 ao 2t -— A t=-3
Vo ca . dene succenlag tle
= 1.3
KOs
7 X
D= (’)_,'S,-—\) (071)‘3

=3
Yﬁ:(‘)%v’{) ~> CBRH,Ac> =o U

() Awa del %M%QQ,Q
Moo = % Ac BH :%\]E.\/:%?Tz_q_gz_?‘?ﬂ

Pl

2° wodo Moo = —,‘I AR . AC- STu A =
Jr

omglo
Lo/ > =L2JTL;E.SA‘MOL

< (\Z2,-3), (0,15 1)>
| I AR (|

N (n2e 3N 00,1 &

= [

= —_——

§Z 2

HKud = H \— OOSZd\ =

Quoudo Vodo a wetptons ovo
| — _ | L 22
Tzt = z

Lezione 09



42 Modulo di Algebra Lineare — A.A. 2022/2023

mQSSMeAAAQ’ alla @Lue,

\/ ABAC — < AB,AC >ZJ

,AM.O\r-

A
2

2Cwode] Caleola A e AC Cowe Sopra. Facyo la \%\'w\u\a
wasmosa couw AR e AC o bous uw canbo velleuw O
Over

LAI\SLQ = 7‘_ I\U'ﬂ

Nl wosho come @ AB = (12,-3)
AC= (0,110

¥ ¥ ¥
(1 2 -3 ~ (5)—l) ') = o a‘-ﬂu—ll: Lot

o | \

5)

N

Lo RuwosOMoue & Wik ouwtd & Scuve AR s (01,02,04)
Ac = Cb‘sbzanD
Soe U Lau Qo Cue Oompouw% U= (szs—aﬂbsz_“,_..>

Vaifico da \/AEQ-ACQ—<AB,AC>" = vl
A=(321), B=(0.11), \)0%on 0 P\M o hawio Coume C(A‘(‘MAQZ_
ok Qo tbta AR
Owu-‘folﬂ—\- ci+d =0
%’Bm\—'zb-\- C+d =o 2Asoo ¢ roue Q_P—\ouM ( sowo e
b+c+d =0 @ loanta preudeme 2).

—_—,en — 5 —
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ALGEBRA LINEARE — LEZIONE 1O

Mahice = tabela J\gk’caM%oQa/\m X nuwmen —

Moica s = M Mebd 7
M eoloume Nf

[y posimoml st coutowo o poviie dQa alo sx
d-)i 419_ {-(3}
A 2 wra oW 2.4 2,2 7,3

Aty = Luuneuds 1w Mg 4 2 C,o\owoa,

Operoioui Yo W akied
— SOMMA ' A+B  (Sijud fow Se howwo Qo shssa diwg. =
st -€o Sowiwowolo  Ruue o Lrumue )
— PRODOTIO DY UNA YATRI\CE PER ON NOMERO
(st wpicauo Luth o4 Q. por guel numew )
> TRASPOSTA : Sto A uma Wokke alle AS (talvdia tA)
< B wokicy ofkuunta Scawmbiowdo /ucam L colonvie
(S due Mureusiond st tumtows )
—> PRODOTIO TRA DUE YHATRIC)
Daka A woWe mxow o B walite omxk st REussa i
?wé'o\%o ADS coume Qo wokuies mkac\e_{i{m‘-(-a da

CA%>JL\’<\' 3 Z_ Ai - %2,3,
1 L=\
e AR POS\"D .‘13'

uellon uacle ?méoH-@
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TN g2 T A 2@ B @x2
<\2_?>I(4;> AB =2
A B

AC\n‘\MM%‘. H qs\m&o‘Ho WON & Commutorhvo -I./
(@ %QWO\\QM succedur A AP)S«‘M %m e BA wo,

WMo uada  Ree 8\ (SRS ~\9a/\51 achroub: POSIcuo 22
A eenest)

Omomdo St puwo calcdon pia AB  sion BA 7
Quomde o e okl sowo crwo,&/w\\e) o'PiJ\: tw %o,uwode Mxm
M =
Ciz(jpe_@ A = vetHow J\L%o.
® = \Vebow colowma
A Lo nuve Sn.M@o 2 Q. colowma hawwo Lo
Sksso umatre R QomenK . T tsulbabo
Vit Wi Whmuo do £ 3\ pvod . Scalane

~o 4
(A —

Tosso Qm;\q_ | 4 @)
2| (0sn2)= | o
o)

N .~ N

)
2
3 3

. L4 OSsewone. s Lo
Proprieka (AR) = B A | dwuniouw ssuwo Gurpotorh
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) ) : 1 01
2 0 1 2.1
a=( ) B=(g3) © 122,
1 ot
n 3 1 0 3 1 3 1
Doterminare, quando esistono, le seguenti matrici:

Howuo  peawso Lo
s gy || -8 | SU| = |2l x| s) Oberv ot oL

A+B| WO [ 4rc | WO [[o-4] VO [[A-24[-2A

2 O
4+a ] NO || B-28°| S| c—c| S| 1z | NOQ A"' - < o3
| =1
Ar S ( Br NO Cx 5 [ = S]
AR “O BA S\t BC NO OB A o) 2 o | — o
AC S| cA NO Ar S =4 | WO < o 3 —| > \ T < 1 >
A4 At SI At s \ . ‘.I' J"‘ A
A4 ety AtA 2y A NO A NO | 2
el 2 > | o2 S | 2 X
fNOY T s S| NO S—  —
iz Sl BAr s\ ArA NO 4AtA S| < = 3 C
| 4xd ) 2x4 ) T axd P
ACT s\ Tt AT No Tt Sl Tt S\
AT axd || T x| 7 |33

CED:D

A Al

Qo wees st POSIOUO %ov\u al quad\/xorl-o 7 Solo Qo mxawm
M*@ @xrvw

Fatto (aaw st pobabler husodivons) & il prodette & wiakiel ¢ ASSOCIATIVO
woe Se Qo dhwn . Sowo ewpahibilh
(ARDC = A (BC)

i
B
-
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Malice wulla @ guella cou Jut ©
Cas\s\-e_Fw' G%MA coppi o dl Aweusiour )
Mol ‘Qeulica @ esisk sdo qwobo(/m&& ed 2 %Qlla e hg

— 4 sulla d«aﬁ P\Quoi]:ofle N

— 0 altvove

L0 4 0 ©
s (52) (g29)

Ropadko: WA=AW=A % & du Sous Geuwpathl
<~L o a b> <a, b)
o L><c d c d

\(a b>
c d

—_— - 0 —

"

7~
n 9
e o
~—_
~
6
=~ O
N~——
[
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ALGE®BRA LINE ARE

LEZIONE 44

|SPAZL veTToRIALI | Ber & dePluiniow, wdi Qrioul 2021 /22

\

Movolmenke : € wa wneme R "VeTTtor! " sul quale possiouuwo o
Aur op@vmw
—> VETTORE + VETTORE = VETTORE

- NWOMERQ - VETTORE = VETTORE

A ) . . - .
Eswuaro cloamieo  Diwostrons ce il Velow 0 & wico.

= -
Suppoukauno da o ul Moo due, Uod Oy & D2, Queddyud dtw
Une

) - - -
J+ 04 = U N UeV
C+0p= & NReV
Mo allova
> - ) ) ) -
Oy = 04 +0, = DOpg+ 0y = O
B ) MINEY
.r O LoV
?\(T —-7?- '?\'“?‘" ~
L Ut = O4

Esenpe clomicd K spoido vettodale

R - C%ey e, XD m-uple A ek neoda

Posta ossewdont che QA Soppicume sowwova @ wodbiplicary per

UAA MIMVMRAR .
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Ll R
Ponka osseanone due possiaiuo Sowiuuounla < hwo-%(ﬁ&cavb( per
Wk wimve  (POsso Ui oldug , we won, t litumad)

Makicd mxmn 5 com m o e Esst
le HOSSO SOWmaons, & wodldplcan por wn wmero

(= wsmn Qo POSSo aumdn wolhlphcane, wa won o tutumo )

Oss. Nouw ‘2 umn qrossa Afprama to B wakhar  Fx3 e R
(& Sk wn uwody HOWR 3 Suivun 20 numen )
(Lo diermra S\ wde quando coutdero alin gpevovsiou )

RI>1 = pollwowr uella vomobiln x a cRfP. agole
Conomdni oo Ao \a souwuna i ’PD(AMMA el il prodothe di
Uk PALWOWAO BOY WA W wavo
(wor & tutvwmne de i eoluoui POStouuwd  wolbiphcods Yo
& 0 o faa don counposiaioue )

B ﬁs:s [»] = ‘Pb\ixwowul LU SOp™ m%«uko <3 C‘Osgo9_9_>
(e Sowwmo due polim. & graclo <3 offeugo aucora uu poliu.
& oxado 2. Tdeun 2e Wuolbitico por U uuwio )

Lu pouwouko & %\’o\/d/o <3 & puwreuta utlla forng
)
P(x) = Qo+ Q%+ Q2 + Ay % LU Q),82,03,0,€ R

poSsiommn Mociows al paiwoudo | Mvetae

4
(ao,ay, 2, A3 D € R
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Rse T7 = pol . %wow\m 23 NON Sowo Wwo SPAKD
Vetrouale

Lo sowuo wou. & bew dﬁ@iwﬁ%&:
P = 2 453 P2 () = x =x*

MA PO =Py (%) = **+% NORN HA GRABO >3
[€) Fuaiousk :10,4] — R Souo uuo . weth.
Bovcka ossewoms due PoSSe Sowwonly, o wwolbighiconls per L
wawmeno  (posso amd wolbiiconls Yo i leto, e gun kow

< Lo

Fl NV={e0ne Rix1 * p(ao22) =0}
E o sp. \eltounale "

— Sowwa ! puwde Pix) € V ol cow Pi(2022) = o
Paxae N v Y D (2022) =0
Lo Qore sowuna P 3P 0 ha g Sessa propweta 7
S| (’?H-”Pz) (2022) = P (2022)+ P2 (022) = O0+0 =0

= Rodstbo : Soma oot ¢ se P(w022) =0, allow
cp(2022) = CO =0

Quuiudic nisosta  ofPeuu orivo !
V= {p0e RIA: $(3)=12] Sowd uwo p. Veh. 7

No! Se D) =12 e P2 () = 12, allora (Pi+p) (F) = 24,
quiuwol N uwen & cluu nispetto alla Sowmma .
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1\ \
A eAr

V= { Guntiows €. R > R el Wpo -€c7<7=aws><+$>am><}
éMoSFOJb;o vatbovole 7 St/

— Souamo ! t?flswvd;o
Lo = acosx + b Kux
£2 () = Qs cosx +b2 Hux
TFacco Qo Sowawo,
Lo+ £, 00 = (ata)oesx + (bithk:) siuse
da @ omcovo dello stesso Hpo

= Rrodotte * mauwde

£ 0 = & codx +lo Stux
Pl ke vumeno A e R
Focao il podotie
AL ) = X (@oosx +bsiux) = (X&) cosx+ (NB) stux
< amcova Jello sesso Hpo.
Oss. Alla Lue Qo spamio N sopro ! puu\) Qe Clcane cou R?

QA cosk+oSiux  ~w CQ‘B}
Qludtaudes: G Qe QU opransowl sul coeff.

@ \ = S\?(ﬂ € RgqUx]  tall e ?(3)=o}

S QQA).\\%CC& %Qd\wche e Souo Lo spa/%{o vettorale
\o POSSO Qemhflocon cou um coko R" 9

S, %gccm{\c al sdito oo b ROUFFIN] | e K dua Az

P () =0, allox PO = (%x=3) q0x)
T%«cod/o <|
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Aox Py = (=) (atbx)

'PCX) ~D (G\b3
L opasta ALspRita L oprrosiud ad LRUUUPIO

OO = (%-3) (A tboir)
P2 () = (%=3) (Q2+be %)

allova (PP 0O = (x=3) L (a+02) + (bitb) = |

—_ 0 — O —
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ALGE®BRA LINEARE — LEZIONE 2

EOTTO SPAZI VETTORVAL |

Sla ¥V wwo sp.\)e,\:k.  ria W SV wn Sctbotwneiue .

S M e W 2 un Soto . vehtouiale /x

< chiuso nMgpetto alla gowiwa @3, ol prodotio por un wumero , clog

— YwWire W, YwiaeW 3 ha cdw Wit WreW

— NweW, ¥Xxe R st o che X2WeW

Oss. A questo punt W diveuba a sua Volta wwo oo Vettouale
nispeto alle opprosiow che  2redita’ da V,

Estvogio 4 Qu V= R¥e | W souwo desatk dalle nofanouw dode

1. Spazio vettoriale: B* con elemento generico (r,y). Relazioni da esaminare:

T+y=3 2r+dy=0, 20

T +y =1, oy =0,

72> 9, 19 8, 3
2l T=1, =1, 21, “+yr <L
y >\ .

S| S| NO NO

— Coume Mwotho de W e uu Sdf-l'OSq:O‘Mo r)

Do duoshony due Qo Souwawo 2 i prodote hauuo & pmpvx’d:oﬁ
mdwrba SEMPRE  (NVws, YWz, .. )

— Coune Nuotvo cde W wam & m&oﬂ:ospa/ﬁo?

Bansta dw Wovo  wna siu%oQa eccomowt | alla sowwa ©
al podetdo .
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W= § (xe R*: X’LU:S}

!

NO '
(%,0) € W (h2)eW  we (6,2) 2W guwuwd Qi sowma
ero ocudan. aale |
Auwda 1\ grodedto Vo wale !
w= (12)e W wa Fw = (F,1L) gW 2
Y=

St sakna Wedwn aunde QROUA .

N\,

W= {Cag)e R™ 2x+39 =0}

\ —>
< | 3\><
Do fova uma duosomont da Sowwa & prodothy
Voo beane SEWPRE

o Sowmwa Wi € W Wi > (fr00)  ow 2X+3Y, =0

Wz € W Wa= (R,90) ok 2%2434,=0
Wi vWa = (wi+¥ry Yikde) é.\l\/
0
Coutallo = 2 (w+%2) +3 (@) = ©
C2xt 39+ (2%et 3Yy) = © S
0 o

° Rodokko w € W w = (x,gﬂ OO 9_x+2>ka =0

AeR
rr = (O 2y €W q \\\ W
Coudrollo 32 2 )+ 3 Oy) =0 N .

SU wedy aucg %e,ouu.%{c_mwl{
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W = { () € “22:*&20} '\ a

No! wrs (4,6) e W  wa |

—3W = (—3)—\%‘)g\f\/ ’

\!o\\%owo tw naolka quesh Qe ~€od+\
—> R WLeW e wnpe W, allom Wy +w, €W,

quinds don Somma awdnlde leane

Wi = YD) u ¥ 20

Wa = (v ,Y) WU %Xz20

WHrWa = (wrXe, i) € W gl »+%220 .
— se WeW 2 X300 allom AweW

L' wunco Cona e N aale € méoHO pur X uaeaa‘]'l'\/\'.

W cemye R g -1}

N0 ! Nauwwe wole Ko lo Somunar
o il m&o{'\v

W = iCx,v\Dele: xg;o]

NON X L 3.5p. el .

— Lo tolk. . ool curche \erun -
(uficavio a\%dov\\c_wwk)
— Lo Sowmwa Vo wale , ad wrupio
wy = (1,2)eWw wa = (-2,-4) e W
Wet Wz = (=4,4) 2 W

Oss. Se OZ\N7 allovan W udu < So‘\‘\QSFOvOdCO
(oot ossewons du Sov wokk. - A=0 va wale)
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p0)=3,  pd)=0  pl0)=0,  pl5)=5  pll)=pl3)

po)=plm) =0, plw)=pl0)=5,  pO)pim) =0 pO<0

NO
oe)=pl-1),  plr)+ple) =tz pl)=pld),  Tple)=plTe) N
s) No S| S \Jﬁo? 328
[1] p(e) =D vo! ((wale sia Sowura, Sto ssodetto )
D pY=0 St (oedh Qupmoue pac.)
[ p(o)=0 sy !
[6) (=)=  vo /
B p©)=pc) S
— Sowmwa . Se Pi(e)= P (5) e P2 () = Pu(B), ¢ vy
Bi(0) ¥z (0) = Pi(5) +Pa(B) St
= eodolo 1 S p(0) = p(B) = AER, ¢ W dn
Mpeo)= Ap(sy 7 Sif

[ o) =pam=0 s
P(O) .P(M) = 0O NO’.

I prodotio audnadee s,

Lo sowuno \>w€> oudong  uxole

Rudo oy com Pi(o) =0 e Pi(MM) =3 . Allora p.eW
PG o PiI(9) =S & P (m)=0. Allora e W

Cosa POSS’D die della sowmm o

(PP (=S & (Pip2) (M =3, quudd Py, W

Torank X quesn: W= § (xw)e R xnd=o} A —-:;

Nouw @ uu sotvosp. sr cdpa della souwwg
(Loye W, (0,3)eW wa ((,13)gW

e~ V= O

o
~
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ALGEBRA LINE ARE — LEZIONE \3

— VETTOR! LIN, IN™WP.
— GENERATORI|
— RAS|

— COMPONENTI

DR Sta N osp.oweth. & Aauo Uy, ..., Un eQocmenh i V.,

S\ K e
* seuo QUu. iwdip. Se > lo & & Duula
SO+ + CmUm =0 = C=...=Cwm =0

(ot ume QoW coumb. Uuwomn £ il Vebow viulls A2 ¢ Ado Se
Futi 3 cotf . sono vullh )
°  Sewo %Uue/\_o\hru‘k Se O%LL Ue Vsl 3oun ol
U=CN4e. + CUm — (€ Cu St hcowo Lo
por oppotuun  Ciyoen, Cu W R cowpoutuh i U e Sowo uiicle )
° Souo Uma oot AL Souo &u‘iu,dxp.-l—%w\ew\-\w‘»

Eswupioi N = wokugl 2%2 U = <a :>
— 1 | c

U = a<;3)+b(§;> N C<?§>+é<2?
) 1 1 1

sowo o loa dello SpoAS
P ché Sowo o ok
— Souwo %w\%m‘mf\)» Y O{\LO.AA'\'D soutto Sopra
— soue AUu. \W&’“? \BMM Oo sowma oW SOPYO Uieme O (oioe\
Qo wobiea wulla) se e 3dd % | copff . Sowo Jutk wullt.
Dmsione SPARD = Wwmmere Limenh K wra ban = ¢
(\J < desouto do 4 :PMOM'QL"UL\
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Esuuplo V= R Tx]
ook A guesko Sporio by 4, %, %3 %S Tufath ogul PO eV
SU SouR  coumme
POO = Rdrbox c. ¥+ A
Lo due Cunflce souo cowe Sopvo.
Quanwdh  Run V=4

Eseuupio 3 Ve R
Uy = (1,2) Uz = (3,4)

Quesh Souo o leoe U R?
bane CANONICA

L & sanbde wwo oo ?T\l \ode,\\o«, AL rC\,Q} e (o,\)ﬁ po‘\du,,
(@) = & CLO) +b (0, ]

Coune VMmRico ohe & o oo 7

LINEARE INDIPENDENTA @ luapowgp G103 £CUa =D @ spwd X
dedl co. S =Cqp =0

C\M +CUz = S (h2) 1 2 (3,6) = (arace,2a+4G) = (0,0)

C\"'%CQ =0 S +dc,y, 2O c =0 v
ff\ v
2LC1+4Cq = 2LCq =0 S Cc, =0
ESSERE GENERATOR! im\aou%o O C202 = (AB)
[ AN |

R SpUR & e a tovon ciec,  w WM %,uAa:/w oo,
X AeB. Coun Qo sksso coubo i pruma

2C, +4Cq =D € Cz2= 2A-B ~» +Hovo €, -~

(@C))g) SA—B>

%C\"%CQ = A { Ci+3Cy = A %00 c,
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Oss. U sistewmra uel 2 com e Qo sSesso por Lo poute  coum
Qo ium%\,\;\u. Courlaron Sdo la colovme ded  ferwmud ok
St lowovaudo olla Gawm owMvo ad wme woaties & Scola
Com Ukl 1 PNOT Scaloh Cowe st dene; allowm eubrommke

Q. vemflae houuvg  2sido PoS(‘\-{\JQ

ESWP\'O 4
B? b
ex = (5,2)

- ‘ €] (3.1)

[,n_-l]‘ H (2,-1) ‘

\nificone due (@,22) € wma box

(RS 5) B
AND
4 2L 0 (!
" et o colowma ¢ Qonovo alla Gomss'

Wowo Qg Mum—\'\' X (2,-V)

M?ow%o a (3D b (3,2) = (2,-1)
(darsb, atab) = (2,-1)

%'50\-\-5\0=2 Ya+ 3b =2 a=3
5~
a +2b = -| —b = 5 ~ lb=-58
Facclo fo wurica ! ?(2,N-5(52)=(2,1) ¥
Egouupio B e =41
Ralr eg=1-21 I -9+

eg=1+3
Vwiflcong die Souo wo loovw,
° LINEARE (NDIPENDENTA ae+hezs Cea =0

A (D) 1 b (w=2) +¢ (%+3) =0

ox* + (bte)w + (6-2b+3c) =O
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o =0 a =0 a =0

brc =0 ’\:‘DG b+te =g ~» b+c =0

A -Uo +3C =0 i ~2Jo+3C = O 5C =0
csO0Omb =0 ~ =0 U

* ESSERE GENERATORI . Tupoupo
ol +beysrcey = A+ Bx+ Cx¥
£ SPUR & hovow aib,c u Mwe & AR, C.
Couw Qo shksso coubo ok PRUA oMUY O
ox*+ (bte) %+ (a-2b¥3c) = A+ Bxr Cx?

dx e
o = C
b+c = dat St USolNR Cauke prilka
A —2b ¥3C = A
Tu to &M dola walicg
4 © o© dee SQowcvota allg o o
o 4 1 Goms Rutg o @ 4

4 2 3 o o (®

Oss.  Yunnovw ok poliuown 2= ><Q+I) L= %-2, €a< %3
hello sporto R, T=J e Qo sesya cona da PRAASONAL ax

\ e Hrona
C1,0,0), (0, L,=2), (o,h,-3)  {« R

OE. Dalla ¥orio SO.PP'\OJM/O cdue St abdoicuwo M LeHord ww
WD g?.%%\. N X dlwensiowe (s questo basto
Frovons. Lo ooz kella” ) ollova Vale quesky fath

Soue Umo ok &) Sowo Qiu . tudip.
&> Sowo %ﬂkwv“ov\'m/‘x
(oot oodko. Lot tuma A delle 2 Gemfliche).

—_— 0 — ©°
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ALGERBRA LINEARE — LEZIONE 1§

|Bamk 2 sdospan velou.al |

Defy, St Vo poeth. e mamd Ui, um .V, S dig
Span ((U¢, ..., Um)
Q" umaie K dule Qo cownb, Qiueons K U, ., U al vomron
deA coefP., chod
Seau (U4, , Un) = { G0+t CmUn: Cr, . G € R]

St ilica da Qo Saw @ aun s Sparid vetkouale

Eeuup: baualt
@ = o #0,alova Spom (U-)

u

buth 1 wubhpl i o
Qo alba da povaa pox Q‘w%&ue L va
lw hemoume O
@ e U W owo dwe Vet Qu. L‘wdk{:. ( wou Sowo 0" wuwo
wiuiplo dell alivo) , allovs
Spam (U, W) = lusiawe i vetoun deR ps LU rsur
= oo A pOSSaL BN L W%«‘u& o couteme Oe wr
@ X e W Sewo Qu . DIPENDENTY] y allova
Spaum (U, W) = Nk e Couheuwr U > 2 Q\gu'%«‘u&
= Spam (0) . outraumb
= Spaw (W) S # 9

Lo dk 2Quiuaoiowe  Se O € o, Qi K U, ., Om, allow

Spown (Uayony O, Uma ) = Spam (U3, ..., Un)

tw ?Od& WL ' posso R ong, Omst I
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[Esewpt 3 Scboyone | (vetorali)
@ 1 sddospordt K R sous R 2w

— il sdo {o} Diw =0
— dulk Qo ke due paSsaun por Q‘Q«La&ue, Diw =4  Spau (V)
) %\-\Q m’l -D;U\L—:z

® I sokkospamt & R® sowo R ¢ ipi

— Sdo %Qg Diur ©
— (%R Py Q W\L&iu{ Diw 4 Spaum (O)
—> PO PN Q Q\l%slw{, D 2 Spam (U, w~)
= Jubo R Diwk
| Spazio | Vettori H Lin. ind.? | IMm Span | Possibili eliminandi |
e vy = (3,4) S| 2 / & qu_ESX’\‘ SODU‘C) L“]N . INDIP,
@ vy = (5,6) SOUQ 2, FUAUGA [OUD UUa
B2 v = (2.8) S| i loovae Sh N RrR?
@ = (1,—1) = Lo SpauA & X ki
@ R vy = (0,7) NO 2 Uz 3==24
vy = (0,0
v =(1,-1) U3
@ | = - |[Eﬂ;3%'; N © 2 o,
= (—3,1
v = (1,-1) UL «— MW mp&ﬂo dr A% Scudo
@ R v =(2,3) N©O 2 g’- a O, +buve +con =0, allovy
il S il ° a oy € sowo #O

Se wo 3 watou tw RY, por SR sowo  LIN.DIP,

(w%upefro\\e L Se AR SPOtPcio\/ \ha d{wk.d, 2 ho m>d  yeHeu UV,
allova por LVR0. sowo LIN. DIP.)

3 (0,0 = O- (1,-) + O (0,™)

Spowm (U3,02,U0% ) = Spccu(w,oo_) |
v ( 34‘ , N\,md,cm_z?uc}m. Ur &« Uy
LQAM\MD d'\ Q-QAUL \ . .
. . soup Qiu. tudap.
Posso 2liuiuane sdo Uny ?ud\& e dlumiwo Uz o Oy Wsta ua

Sdo Wt wam wunllg
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@ O, = C\w"‘\s OUa = DUy + (_—’b)c}]_
Ua = (2,%) v¢=o—ug_+(—‘5)o~3
Ua, = C’Ew’b)

S/Pm (UA,Uﬂ,Ug,) &WA&CU‘A,U_Q,\

Qiu.. WAy -

SPQM (U'a. , 03)

Oss. Quode Wo wma lokoue i DR.LIN. sosso tlecanoag Yuth
etion e hauwd  ww e #O ln fuumone d&@ia%‘

R3 v =(1,1,1) S| 4 ~
5 v = (0,1,1)
B ve — (2,-1,3) Sl -
. v = (2,—1,3) S| 7
v = (1,0,2)
@ R? m = (2,0,1) S| %) /
vy =(1,1,1)
vy =(1,0,2) e (On)
@ ¥ vy — (2,-1.1) N 2 Us
w=(-111) |Us=0ria U3
v =(0,1,1) UL
3 vg = (2,-1,3) Uz
@ R g I:—j.g_—j:] N O 3 ()\:5
m = (1,2,0)

@ Peadw posss oQiuwduang \b%)/lo?
4° wode © clmumgue Qluiuo, wedo a ecclido da oA alti 2 Sowo
Q. lwdip. ((non ki "o dellYa o)
2°wede T y-Up-Uy =0
TUtR 1 cooff. Sowo #0, quilsl posto Ucouone g uvie
V3 @M/k\m de@ o o Fuiuwdi Liuuiuamo

2 [ 2 | N2 |
oo | |™| o ol §M> o £3) -1 ~rd Qm.ccuuP,
2. o -3 - o ofl
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® Oue dee povom o Mscloaw Aoy rbuz+cuz+duy =o e
Vedans, s Acceda

O 2 =2 | | =\ 2 2 [ -l 2 2
| =Y 2 2 ~1 0 2 -2 1\ Sl o 2 -2 )
I3 -2 0O 1 5 -2 O 0 & ~4-2
4 -4 2 2 a -b+2c+2d =0

o 2 -2\ 2b-2C ¢ & =0

©C o O -4 ~(+d=0
5=O, C=JC, b=t, a=b-2c-2d=-¢t

(O\\b)c,&> = (—t,’h.‘b,OB
ol RO —l, L1, 0
Coson Vusl ke 7 U — U +U4+0z3 = O

—_— 0 — O —F7
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ALGE®RA LINEARE — LEZIOVE IS
Note Title 14/10/2022
vy = (1,0,1,0) S| A
R vy = (0,—1,1,1) 3 Uz
vy = (1,1,0,-1}) U= Ozt U3

vy = (0,0,1,1)

Dediaums Ac sowd  tudipruchau

1 0 4 o 4 O 4 O 4L o 4 DO
© -4 4 O s 0O -4 4 © 1 o -4 4 ©
1 4 o 4 o 4 -1 4 O o o 4
o 4 -4 4 0 4 -1 4 O o 0 0
o +cC =0 d=0 c=kt b=t a=-t
-b +c = 0O Coune e’ Yarupio puc.
d = © O\ UatUa = O
O =0

3\ \aug Lanficone e se LQluswo wwo @ Camd Yo Uz, U7, 0% L
Mowsoeut  Soud ‘tun\k?w/&mw\%

E%Qu‘\.?l‘i) 2@\\&0\\9 O = ((10)\703
oz = (1,1, 0,0)
U = (2,0,2,0)

Cy= (3,1,2,0)

St vedouwo a Occliio Lo 1elosisun U = 20%

(J_('P = UQ_-‘— 03

Spown (U4, 02, Uy, 0%, ) ;—\ SPch ( Uz, Uz, Un) : Sp (U_’QU\G_)
Qiusiue U, 2Uuniue U3 Liu . lwddlp,

Dl =2 . Ho dawvumo tauk POSQ\\Q'\U\JPO\\. A Ll uosmoue -

Bonta e v due nestamk stawo Qi tudap, (oguws coppa e

U, O ’PWB o, oA ot .
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lSOW\\M& e Cutermmoune i SO‘W

Se Ve W souwo sothosoond b uuo sp. el X allovg

— NaW £ un sokosparto  (facile ouifica)

P plecdo SoMosporio o X dha coudlene Ve W
{usw: Ue Ve UO'EW}

— V4+W

Nale Lo. TORMUOLA Bl GRASSHANN

\\i«m (NAWY) + A (VW) = A (V) + Hur CWL)

Eseupl

X V W dim(V) | dim(W) | dim(V 1 W) | dim(V + W)

R (1,0) (1,1) 4 4 O 2 @

o I (2,2)

B? (1,1 (3.9) i 4 'CL i @

. (3.4) 2 4

B2 (1.2 ) ,

. (1.2) (5.6) 4 R* |NAW =V 2 @
@ f W AW = fO}

Kur (V+W) Qo posso oHemens dallg
SNt X Lormula

/ OPpms. OSSWoude e
V+W = Spawm ((x,o), (1,1\)

e sowo Uu . udrp,

Fato %wexo\\o. i se N= Spam (U, ..,0m) & W= Spauw (Wi, ..., W)
allova

N+ W = Spanr (Ut,..,Om, W4, -, Wmwm )

A ? i
QW pURS R OA Adeg
wuhle

Lezione 15



66 Modulo di Algebra Lineare — A.A. 2022/2023

(® V=W = NVaW= V+Ww = nokha W=

(@ Coun wdo da A&u(v+w)=2?
42 Wode © Cirolss wiown
2° Wwodo © V+W = Sowma M Ui rP.—\—o&QUa whta + wn p Ao

qualungqur deQ Plowmd = Oﬁeu%o Jegho 3| Plowo
3P uedo ¢ VAW = Span (((1h2), (3,6, (5,6))
(posso lumuone duuungue & gU alhu due shauo Qiu. Cudcp. )
FuwV dwV duwlnw) i (viw)

R (1,23) 0.0 1| 2 O 3 ®
; (1,1,0) (0,1,1)
T o (111) 2| 2| 4 3 @
; (1,1,0) (0,1,-1)
. (1,0,1) (3,1,2) 21 =

(-1,1,1) (1,0,1)
B (2,1,0) (0,5,0) 2 | 2

(1,2,1) (7,~6,7)

Ug=U1+Up  Ug=3FU— —;—U‘z

@ VW= span ((123)5 (1L,1,0), (0,2,-0)
SOS’P’QH@ d& /B{OLUO M_U-CQ‘OU'P~

I 1 © l 1 O 1) 1 ©
2 ' 2 — o -l 2 ~P o (-1)2 ~~ Ok
S O -) o -3 ~I o o (%

Geowme W camenk = Wathe M uma aakta ed ww plouwo i R3
i S tudonwecawo SO '\/\Q\PD’\)&%\‘U.Q_

(@ VaW = Spam ((6),0), (1,0,1), (0,5,1), (L))
SospRti® A | Prum B Stamo {wdap.

| O | - o -l l ~) Ok ~o quuiwoh dﬁIUA (\H‘W) = 3
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Coure detoutiue Q' tutersaeme ( geowelicomenk Sowo Sue plounm
e s\ lulevrcamo i uuwh Aekba, ‘Qu#o?w Q'M%&MQB?

(vole sdo w )

Posso ' e Pk w conbeioul e Aisdvo | Stskwa

LU L ¥ ¥ ¥
<*L 4 Oj ~ C\,—l,—1> o U | N-J(o —\)
[ —!
4 o 4 Vuiflca . ha prod. SR T \)QAM@\CO\ Couml
Scalowe =0 ok 1 RPRu o

due VLU doh

x-\ﬁ—zaoﬁ Y-z =0
%x_\a_:z:=o (?,E)‘E)‘b) = ‘E CZ,H])

\d—-‘t-—o

1°uedo | ((Vale suupu e deds tutewmeon Que Sotfosposs dorh
ot Spowt D)

a (LWLo)+ b (on) = CCO 1)+ 3 (hiy ﬂ

voo aQuuento QRMACO &wwh
RV kW

~» Risolvo  ((so %\o\ N &k Sowo SOUA/%\WA> e da quelle
dodweo Q tuhstous d«peudmd« da
w, pavaume o £

[ Coudrollong. dne Ve Qo Sesvo R Sopyo |

— 0 — o —
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ALGEBRA LINEARE — LEZIONE 16

APPLICARLIONY LINEAR U

P, St Ve W S?,\H)cJt, qu‘app\. Uu. & wia -f-’ V—>W  toc
¢y RNrt) = L (o4 £ (U YUY o%w' Je, U €V
GO R (20) = NRW) »wv opuu eV e pvoogui xefR

Def. S RV W Queans. . St Sefiudsce
— XER o NWUCLED K P Q' nrewe
KTRnEL

ﬂU-e\l;-g(u-)=01 = Ker () €V
Tod,{w

= @)= (LW reV) e W
Fodh pivorcipale
@ wr () © um S S Vet KV

@ T (2) < u s sp. el AW
® Vol 1 Rowamo RAN¥-NWOLLITY

i (eer (£Y) + diun (I (BY) = K (V)
$ itouso
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|MATRICE ASSOCIATA AD ONA  APPLICAZIONE  LINEARE |

Stan Ve W sp. vkt S dhuweusoue & uiba

Sta £V =W wun oppl. aweonr

Ste §03,...,0m) Wa b )NV (quindi duw (V) =m))
Sla Wy, ..., W) Wha boe AW (Cquindi Hu (W) =m)

Costeu CUU® W n UAOYM L om ok LWL que:‘sko wo do

Calcows
Loy = .wHaMw—zJ, .mw

T
:vawux caouuy della WWJ(WU—

)= w—u— Qo)W 4 -, +@w-w
0 4 £

sicowaln cdouma dela wodkde,

— Wy

S PrOSUNR allo sksso uwwdo |wo a £ (Um),
e—:d)‘;
Movale: Selfo wua bak W paitman ed tw —Q(/(‘ro :éam
OV , oA L msulta assocoka
waa waien A

(se caulelo oo, comdia Qo watue )

OhLite Suppouwroumo h Vol Calcoome R (o) por uw cato Ve N,
Fosso se,%sw'm, questa peocodMY
—> SoOWMo O o cwb. Ru. A 04, ..., U 0L
U= ®4Uyg 3o + Xy Um
—> Moliphco A w3l vetlow cdowwa che ha Cowe

ooukpoue»}'\ Ka, ey Km

LT
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— Ofuge i votow colowue Quuugd wun, cou couspouentt
%4. y Tt % A
= Allovra

L) = Qs W1 3+ Y Wi

— o —— ©O

Ruw er M Fug
R? - R? (x —y,2x +u) ®
B! — R? (r —y,y — )
R - B (r+y+ 2,2 — z,3x + 2y + =)

@ £ - R* — R*? L (v = (7«\‘3, 2x+\:)>

Blsoguudoe veulicon die € Queane ol
— Sowuna

?
§ COxop) + C*’-:“A")) = £ ) + R (%2,92)

R G+ Csgnd) = £ (33 gt ga)

(xnu»(z ~A=Ya, 2%0+2 Xz WYy 4.&(},3
(%=1, 2%+ ) + (x'z—tdz, 2%z +a )
L) + %)

1]

(]

— Podode pr costauk
D
R(XNGHW) = XN R (xw)

R (X06w) = £ (Axiay) = (2A==2y,20%x+Xy)
= XN (=9, 2%x+4)
= X% (%)

Cowe calcdo I\ Yeor ?
(o) e R © Rouy)= (0,0)
(X\%;Q*“ﬁ )= @S O)
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Quuiudk deo msduee | sishewa Qoweong
X~ =0 *-¥ =Q x=0
D,><+\3=O { %&5:0 D S:O s

L' wica Sowieua € (9,0), quudi  Rev () = {o}
T L P2
ok R

Quiwdi HKun ¥er (£) =0
Gowme +vovo Qo hua. e’ Luxuao%&ue, 7

RN = diw ke + Run 7w > K (Sp. padtetra)
5 g 5
Quivdi  Hw (3 (@) =2, quindi  Tw (@) = R (& wu s.3p. delllusic
we % awie, de € R K diw= 2, ¢ quindi & Juto R '
Oss. Ques® i ke da o%u}v vetiow delly spaaio ok amile @
£ i qualcesa, ciod ded  (AB) € R posso hovar (1) € R
bole dua
(%-=%, 2xe7 ) = (AB)
R =)
GioR poso  msohwe W\ sisteuna

><-35=A
%2xm=%

CO\\Oo\O\I\L Qo wakica X ~e VSRR 1w ?QA'\'WA:D\ el W 2 bas
COMR U Co,, e = (1,0) 2 = (051)

Q=R o) =(,2)= W e+@e, (i ~1\« g
& (@)= R (o) = (-1,1) = FHei+@De, 2 4 ) e,
4 1
.?('?l) .\?(ea_)
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H gowe W wik vogic fone £ (5,-3), Peso
4 opplicone QOMA@QQ&Q RG-+)= (12,3)
2 Vaone Qo wabhwt

G-

—_—_ — O —

%‘1 - :EE (r+y— 22— 3z)
| I
v W

@ (w9,2) = (7""3"%7%"3%)

Colcdo kev (R)
Now rpwé g ex () = {o'g -PQAM

e (ke ) ¥ diun (W) = Kw (sp. poutenr o)
—_— - — J

é <2 2
?uo\'\f;
ARAL RN Jun SN

o wud

Foto 8@@/«0\\&‘. e ue (WY < diue (V) allomm Mun (kev-) = 4
e oonan e (ke ) 2 S (V) — uk (W)

¥+—\6—%=0 {X'“j_%:o A=<¢ 4 —i>

3% ¥2 =0 36—-25&:@ 30 4 .
£ (wakice Yo Qo baet
Cououm dr. 7

2 =3¢, U:a‘bj y:%—nzjc (£,26,3%)

ke (R) = Span ((1,2,D)) & Vemfica Ok

Quiudt dw (kr)=1 < & CounRgmemta K Gl =2, quiuddi
T (€)= R vl Solide wokive.

_— 0 — o —

Lezione 16



Stampato integrale delle lezioni 73
ALGEBRA  LINEARE — LEZIONE |3
Note Titie 18/10/2022
(19 wiy = (1,—2,0)
B | R (£ —i, iy=2) u— | wm=021)
FENR | = {11,1)

£ (x9) = (#~4,9,94-%)

E Qwone 7SI por | solif e

Kex ($) -y =0 *X =9
Sal =D -
y =0 -~ Y=o => ke (@) = {o}
~xy =0

I () dwe (e =2, quindi Q' LM Ui ue O wu plouo X R*
Dl quol mamn Yratto 7
u WU | S Uz, -, Um SOUR  Uken bar Sello sp. ok’ parteuta, allom

Jun(e) = Spom Ci{(ﬂ),.-- ) '-Q(U'zi}
quesk DOSOUL et qu-d«‘P,

N uoshvo Coveo
i ()= Spow (£ (10), £ (o))
= Spour ((_1,0,11\, (—-Ill, )
Sowo  tudipeudauth
(se voplio fa conltmaun e plamd ,basta Usone forw. wistuosa)

| (1,-2.0)
we = (0,2, 1)
= (1.1, 1)

R? B

uy =(1,2

Se Uopfio Qo walier Vsaude guesk am shrowe ...
Lwy= (1,0,71) =& (1L,-2,0)+b (0,2,1)+ ¢ (LK)
a +C = 4 o0 4 (¢ 4 O 4[4

~2a+2b+c=0 <-—2 2 4|0 ~ o 2 3|2

btc=-4 o 4 4 -1 O 4 4 -4
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a=4-Cc=-23

2b+3c=2 ~ 2bh = 2-3¢c =-10 ~ L =%

<-®

C O »

)
2
O

o
~ b »

L ()= (m273%,2) = a (1,=-2,0)+ b (o2, +c (L, D

4 O 4 |-2 4 o 4 |-2 4 o 4 |-2
-2 2 41 3 ~»> o 2 3| -4 |~ o 2 3|1
o 4 4|2 o 4 4 2 O O 4 /-3

c=€2) 2btzc=-4 ~s 2b=-I-3C =¥ ~ b =)

a=-2-c =D

la wakic nidiiesda @ -3 4\ « wy
=5 (i- & Wz
4 =%/ &« wy
T T
Ly £

\/ W — O — O —
U -

| Rals| -+ B | (p(1),p(2)
lu?U\.'\' '.'?o\;Lwouuo ok %’(‘6\/0&/0 <2
Outpt . Vetoe kb R? D cwn Lowpoech Sowo (P (N, P (DY)

Lo Vufica della QUueoiba & (wwwedioke (R wwo Ua dweno cosa
Vuel diwd)

RN = ddue (eer () =2

ker (2) = { p0 € Rea T4 (pen,p(23) = (0,0)

I

St D &+ by o +ds?
POy = &tbtc+d = o
$a) = a+2b+uc+dd = o

(l
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a +b+ c+d =0 &:-E,c:S, o< ~3s-%t
bLizct+Id = © o-—b-c—d = 33+¥+t—-S—+ = 2S5 +¢€t
T 7

(aib,c,d) = (2S+st,—3s—-7£)s,—b)
= s(2,-3,4,0)+ £ (6,-%,0, 1)

ke (€)= Spown (2-23x+%, 6-Fx+x>)
T 4
\)W—?&C& s quxaceh'
polluount  Soddsfamo
POO~pP)=0,
T (8) 0 o dwm =2 el @ combudo i R?,
quiudi  Tw (@) = R*
qmm Q < SORGETTINA

Mok Yo Qo orv caumoun du
lu ponteura Uied  Ups o Us= X Qs
NV TUN' W = (4,0) W2 = (0,4

fry =LA =B W+ wy A=<®i ii)
(=)= (1,2) =) wer2) wr D(2) ¢ §
£ (osd)= (1)

£ (0g) = (LWR) Lo

A+ A

‘ Myyg = Mays

Lusoma 7 2 (2A) = DA+ (DAY = XA+ XA - X (AsAY) =)E@)
2 (ArAa)= (ArAD+ (AsA)

Av-Ag A|J°+AJ: (cosa succedado. cow il prodotio 9)
(ArAE) + CAH—A;P)

= L (A 4 -% (A)

n
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AV AN o]

ufaw(cp_ 2x2 nula
a b & b a C
A::(cé) A-ﬂ—/\k:(Cé J’(ba}
ra  b+c O o
=<c+\o a_é>= <O O>
e R oo AR
1 =0 a=d=o b=-c
b+c =0
ct+b =0
2d =0

c O

Quuaudi kex () soup dutie Qo wakna, de Hpo < o) —c>

Quivdh | kex (23 = S?M((?_o‘)ﬂ

Quaiudi R (kor (8V) = 4 .

RN = K () =3 = £ we € Swv%n:FH\m

O @ e bae de' Cukungiue ’7

Prowdo U4, .., 0y bar X Moz ¢ (0w, ..., £00) Souo
%EAAQI\OA’UV-\. . I (€) (wow Souo wuwa bam Pu,d/s{, Soo ‘J’\—o?’af)

U‘A:(l)z\> U‘2=(‘gé> Lr-bz-,('?g) 01:_<%?
£<v\>=(2‘3> 2= (Ta) 2w0=(Vo 2= 83
Dm%mé&&‘tmmm&mi (22>,<?$5,<2;>

O alvon oo (loi>><\0o] ) 2?>
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O € Qo wohe & € usauwdo U1, 02,08, Uy (w
povit e el WO

2 © o O &« U

© 4 4 O & U
o 4 4 © « Uy
©O O O 12 & Uy,
4 0

2 A
LU0 LU £(0) L(1y)

—_— 0 — O —/
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ALGEBRA LINEARE — LEZIONE R

[ Teowmo, & strwhiuro delle apphcoriow, Aueon, |
Stauwo Ve W due sp. vetoual

Sia UL, ..., Um] usa oo &V
Stown Wy, ..., Wm vetorl quolumgue M W (uou weass, uua bar)
Alova wvighe wa' wwica appl. Uueom £:V =W tale che

Lovi) = wi por spun A=d, . 0n

(Brutaluemte: posso wraudone dwe L pove wia bore dello p.di
pontenta | o Q\aqxp\/ic. Uu. ¢ tuuNocaum enk ceteuuuate )

D0 O = AU bee. + G Um e allova
R =L (a0 v+ au Um)
= Ou-e () +--- + G £ (U

ura Wn
Esugi
VW Condizion E/U| ¥V |W Crndizion] E/U
O 22| iiaaraeo | ® [® Eilks ®

B (1,2) =+ _]3' @

4) —= (4,6) (1,3) =+ (2,3)

@ (B

@ Esise 9. R? —= R* Uueonn Tole da L (12)= (213)
e £ (h3)-= Cz,?)? S St, L whcon 7

Frow com il o, strubuvn, Se quelll dakl w pantenra sows wua
bok, allovo £ e e 2 Lmea

O Us, U, Sowo uma bae h R (Souo tu numero %»\'U.S‘\‘O, e WK
Sowo umo wWiniplo dell'altr0, quiudd sowo LIN. INDP, )

Nou SR ULsSWR Propr. SRraale . Wre W
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O Sous kec © I
I (€Y = Spam (£ (0, £ (02))
SPM (W, UU-:_)
= R* A gowo u. QW&LP
= ker (@) = {0.‘3 ”#MOWJ o hwn O per RN

il

n

C © B wohia & _Q_ USauuoo  tw ?a/&re,u\/w Qo bane Uz,0% e
W oo Qon oar wa, W .

g(m,) = Wi = 4-We x O-W (d. o>ef w4
R ()= Wy = O Wi +4d.-W> O 4/« wy
T4
.@((}l) £2(V2)

Q< Qo wolc & :Q Usaudo w 'Pa/ﬁ-@MA:a ed el Qo banse
oo uica ! er= (1,0) €2 = (0,

Pwodo | Conoo K vsame Qo defluiaioue
R (1) = £ (30h-20n) = 3R (Ue)-28(0) =3 (2,2)-2 (¥3)
= (-8,-1)=C8efRe,

2 (0= R(0-0x) = £ () -Lv)= (,8)=(2,3)
= (5,8) = (3)e H3L,
Lo wokhio U -2 5
[y

a b
\9_° do| (BNwo pue) ’L\:(C d

de dove anag

L0 Go6)

1]

)

o+2h =2

S C +2d = AAD /\A\.SQNGJUUO\IO ovo \a
o +bb = ¥ sksso W priuea
c +3Q =

Ou %»\@uwo L Sahoe 2° e A° wodo,
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VW Condizion E/U V W Condizioni E/U

w2 | g2 :1‘;}1:0? R ge| O (L= @3) Wl oG
Ly ._J. _.l

Uz (2.4) = (7,8) W
U (1,2) = (2,3) Wy | E U1 (1,2) — (2,3) WH
2 2 \ \ ; 2 2 \ L J
@ S (2,4) = (4,6) W | S S e P (1,3) = (2,3) We EV.
T

Soue wWAG

bans
@L (h2) = (2») L (2,6)= (% 8)

Tosso unona m.aﬂ'\—w—\w\a? NO: {uy,028 NoN Souwo uua b ane
= »o¥n (N Sdo 0. shulura wen w aluta)

OsSswo UMl Uy = 204, quiwo\i dowubbe 4 L () =2 ) &
wo Qo T, quiudi £ Non oSisk

® 202> G2 | £ @O (66|

[

& COURGU MO della F.rw,cm\gMLe !
(quinds St pus iltuwiumme )

uw qu,es\co camo £ s, on NON 2 wica, .

Cowpleld  (112) adl uuma bar K R, ad eeuwpio %uuz%—&kw(/o
C\)O} % (_(\7-), (1,033 € wuaa LDOVQ( 0('& /Rz

1 (1h2), (23,%Q} PORE

P il Rowwa U Shuthuo oSt £ R* >R" t.¢
£ h2) = (%)
£ (Lo) = que\(b s Uo%?):o

Oss, Rovame wen camx @ e® o wrcon 22 wahic o il
Uretbods Yeouluo .

Nl covo @ il Sistua U Leue C(MPOSS:'LOFH

@ 1 sistewko ha 0 sorisun, divudout dou 2 pavauwen
(po3sd Woumdone (1He) tw wa qualuugue AR )
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(1,2) = (2.3) (1.2 = (2:3) g
@ e\ oh--y |£| = B a)oci-2 | @
(2,3) = (1.0) (2,3) = (1,1)
e (1,1) = (1,2.3) s [es| D= (1,0=1) E
@ R R (2.2) =+ (1,2.3) }Z/ = K (—1,-1)—= (-1.0,1) }/ @
\ (1,-1)—=(1.2.3) 5 : (1,1) = (0,0.0) @
2 | @ \ \ E.0. 2| - E.0.
@ e (2,2) = (1,2,3) g i’ (12,11) = (-1,0.1)
lbost Tu bane Y.
PONTUMA O\ Pmﬁ-wwm

@ E.0. Ju(R)= Spax ((0107037("70;”>
= Spow ((15,0) > dun () = ¢

Sun, (kex (@) =4 ken (£) = Spau (CHL)
@ S R (= (h2)3), allovs B Lovea L (2,2) = (2,4,6)
® Lo secowda coud. e lwutle & st Sdo
& 1,y = (%0,71)
£ (3%,42) = quello da wi pans.
@ Ua = O1+0q MA R (uw) # Lo+ )
@ Lo 2% cougd. Segue Aalle U 2, guiudd e tuuhile.

Lo priwe 2 deferuiuomo £ wmuocomendte

—_— o —— O
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ALGEBRA LINEARE  — LEZ.IONE 19

- Mahie i Camdolo L vk
— Malice INVERSA

[cAM®IO DI RASE |

Sek‘ciu% . N sp. vekt. S duw. Lulbar
{Ue, ., Um} ba XV
{00, .., Un} ot base 0V

Dowrowmdor = A counscn Lo WD . K UM witow o Mspeﬂo alla p\n‘u,gq
oozt , cowe ovo Qo cowp. K U Aispet alle aecouda ?

Risposta @ St usa umo woakica M mxm detta i caumbio bare "
Se U= %Oi+---4 XnUn,
allovn %= (x4, ..., xmjt (cowe cdowma ), allova
9 - M
¢ wuo cdowma R c,ompou,ewl;\ SoddisPan

A -~
U = (A\Ut +-..+(dmum

Iu  INPOT Counp., M&\)@H—o alla ?\c{u,«a sane.
d OOTPUT T

AN

ARoouda ~

Coune M costruise M7 E \o sdite " bofﬂaa&'a uadale . Seuvo

A AN\ N

Ug = QU 4...4 COuOm A Q\,__.,a,u o Qz?mbu\o\ colownrg

7 ‘

1°della 12 hae dd ™M

A A

Ug = by oy 4...+bw Uy ~> \at,__.,bu Sowo 12 pecoudq

OO\‘DVW\O« &\ ™

2 oM. \l\on.
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Ror chr, Luuniouo 7

Ossevvorioue Loudaueutale : qmow;do caledo M

K
M*,Z\\ cdovna Waa My

tw noolka sto calcdowdo Qo coub. Uu. delle coLouNe o M
da o Come CotRf.

KA

y oy % (Qo oowp . i )
e (0002
s (1) (8) - (o)

Dardo il ~€a+‘<0 %ww\e,) qwouudzo calediowe HMx Skowuwo -@me&o
Qo cous. Qiveans. delle cdouue &k M coue cotP x4, .. %, wa
QL cloume hd H oo \)W?mo Us, .-

E%W'P\E \ = TQ'L
{Us, 0y = £ (0,2, 0]

(00,02 = { (o), (3))
\]Q%Q/:.O K wale U Coubio bont §U4,02} T {U:t)ul}

(L2) = o (0, +b(3,~1) = | N 5;%
Ot“lo=2 An) a:%
(1,53 = & (o, D+k (3,-1)
2b =) he 2 -
[ had
R ] M=<i i>
2 3
Preuwdhawo U= (2,8). [e sue Cowp. Wsp.
alor pira oove Soun (1,1 PMM (2,5)= 4. (1,2) + 4- (1,3)

5 Om South uella wwovo ko
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O sowo Qo courp. Usp. alla Acouda ook 7
J¢° wodo]:  Msdvo (23) = o (o, + b (3,-)

) (32 (1Y. (3
A 3
>
*m[:ouml& cncale,
Nwnlca . _[33 (o) + % (’5,—\> = (2,%) S

— o — o —

[MATRIcE IWWERSA) Sia A wma wele mxm (quindl )

Qrco uwna waliee B | wurp m=m, tale ole
AR = BRA = Id
Coue ~€0U:oio a vedow /x ontke ed  Weulka luweuk Yrovaria ?

[0 ocle 2x2] @ oo <d~b> A=<Z§)

B ad -bc \-¢ a

B o2tk se deuwown, FO

SU vewflca cle Mwa wobipi coudo

Nl cono %wwx\e e Sowo 2 twetodh
—> %@I‘W\\A_\Q o d@—Wuw‘l’\:
— alla GAUSS, u gqueso wxdo

«Poto da (A ) cowe wolia mxam

* Lonow alla GAUSS %wa R ~€aw\)w1i\t1<é a Sx , oY (IA\E)
°* Quello de wda o desa & Qo B!

— 1 2 -5
= pio A=<\3> mmm@aYVﬂM\o\ I(—\ l >
| 2
| 3 ] 0> 1 3V o ) \ oll-2 3
AN AR
1 2|0 | ©C | 1\ =l o 1l —
cavena d¢ A/
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Pi 4 2 3
A=1l2 o 14
2 3 ©
4 2 341 O © 4 2 %3 |4 O o
2 0 4/0 4 © ™\ 0 -4 -53/-2 4 ©
3 0/o0 o 4 O -| =6l-2z 0 4
\?)R\’SP?)

1 2 314 0 o % 33 041 -3 12

N
O -4 "5 |-2 4 o>'\1f> o -*¥6 o % ly O
O O (3|6 4 -4 /B3R © © B 6 | —¢
-3 R4
20 O -6 % 24 bw‘\dob?wmq@w%&
O -36 O | -3 O = N secouda B — 3¢
O o 86 1 - = s mapey 19
A cosa & e Qoo wotice CMMAa?
N A
Se A coulbia Cowupouueutt do {04, ..,0m) & {U‘—L,_..,U‘MKJ

i Lz 1\ cambio wdtuw do {0, OnY e {0g, L omYy )
La wakice wmne !
Exuwpio Cowmdarlamo tu R? o ba

%'U"AIU‘-Lh = {(l\’s\)(l)q‘)}
Swiate N\ Coaudbro X bar dulla cawowlca alla uwNa bame

OS%QIUOWB.\-M Clw-fb) = 4. C'—LIO> 4'3(0:4—) <'£. i> M
(h6) = 4 -(4,0)40L (0,4) 5 4
A 0 4
VECcHIA NUoVA
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Quiudi & Y saitka cawdbia dalla | (1,31, (1)} alla Couwoudca,

¢~
Quella dhe wd suwe & Q' lunerioy v - ':L (_3 l>

—I
Lo woalicg (_t | > camloia dotllo {Cl,o), Co,l)} alla {((,3),(1,@

Upvova (2,-3) = %(hov~3(o>\\

counp, Usp. alla Cauotiucg

( b —\> 2) ] <H> 44 (1h3) -2 (L,6) = (2,-3)
2 J\3/)  \-s
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ALGEBRA LINEARE — LEZIONE 20O
ote Title . 5171012022
B R
‘ r2 “ vy =(—1;4) ‘ wy = (1.6) H ‘ ‘ ‘
_ - | m = (2,5) . ws = (1,7)

”C->'5 .C—>@, .?B\—YB-

<—i 2 }e— 2 Dala B ala comourca (L cdowme sowo & Coup. dellg
4 5 & Qo

T 1
0-1 ()-2

B /M:SPQ‘H’O alla cauourca)

Lo wano doll @ cauwounco, clla B ) Q\ Mt sa

A

4 | > Dala ™ ala cawouica
6 +

%\J%Om P - R cousdewos B — C — B

_:_<5 _2> 14 = St calcdg
P41/ =

A
C-oB B -C

Esuuplo 23]

v ={1,21) wy = (1,2.0)
B v =(2,3.0) wy = (0, -1,1]
vy =(0.1.1) wy = (3. 1.4)

B R

N\
\Jo%Qflo U combio b bare B ~» B
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@MDVB;-%\’QX\S B —=C 4 o 3
2 -4 )
o 4 ¢&
St o B —>C 1 2 o
2 3% |
y O |
2 TFactouwo Q (wdra
4 2 o | O o Il 2 0 | o ©
2 | 0ol o |~|lo -l [ =21 O
Il o | o o | O 2 -1 | © -~
4 2 0 4 O O ([ 2 o 1 © O
O -t I -2 t O ~lo =l o | =1
o | -3 2 - 0O o | -3 2+

© © | -3 2-|

Coucmsioue - Qo woh o, % - B e

3 -2 2 4 o 3

e I 2 -4 ) < |-.
-3 2 ] o 4 L
) 4 A
INPUT C INPOT = B
doTPLUT: B OUTPUT: C
—_ 0 — O —
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e ={3,1) “ [[1_-11‘ “ (2, -1) ‘ ‘

ea=1{h2)

Scve Qe M‘aouw-\'\' dea S uveHoud dak M-SP-QHO alle o
v shraua %QI,Q’LB

m& (Of-])' < (3) +b (3,2) ~ holo o el
(2,-)= @ (3,0) +b (5,2) ~ N

@ <5 5> Dalla stvoma alla couwouica

2

[ (9‘ -5 B dalla cauowlca alla Shrauma

(520 (o )G)-C)

1]
/\
S ow
.~

5 (3,1) -3(5,2) = (0,-1) & 3 (20)-5(5,2)= (2,-1) U
e =1 +1 [ | [ | | Cauouslcg

Rgﬂ-i‘-' eg=1—12 I - 3749 1, %, %2
eg=1+3 { g ‘}

:

A O*+\) v (=2)+ c (%-3) & AUschw

(ORA | 4 -2 2
M=| o 4 | Dalla strama alla couourca
4 O ©

Dosta caledaa M cou Gauss e ol {ov\o. H—\cxppb\'c.ah

ar 2 Netow

<?> 5 <§> o b foue O veudica

o) |
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9 - 5 , vy = (1;2) uy = (1,4)
. ‘ - (ax —dy;z-+4y) H vy =(1,3) wy— (3.5)
1 T 1
N W -(.):\/——5\1\/ bar d V bore ok \W

Delumiuone Qo wolha & £ vsaudo du povtewta Qo0 lbane {0, 02}
2 W oo fo ok {we, w-)

Caledo & (v2) = (-4,9) = cTL (ha)+ o (18)

e colouma della tuatince

L) = (N;J\s) = 5; C|,¢)+i ¢ 1,5)
Retowda  colouna dribx watucg

WPOT~ cowpouenh K Ue N uUsp. alla bone {0x, 0%
O0TPUT: ~ de Lrovew =~ {we, wn]
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ALGE®RA LINEARE  — LEZIONE 2|
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ALGEBRA LINEARE — LEZIONE 22
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ALGEBRA LINEARE — LEZIONE 23
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\O| lDQ. b% Ml Mz, Ma

Quole propvieks. ho (M, M2, M3) 7
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ALGEBRA LINEARE — LEZIONE 2¢
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ALGEBRA LINEARE — LEZIONE 25
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O\ cowe skumento deotico, wa = pol dedo B GAUSS per calcdong,
ek (A), allova toudo vole vsane GAUSS U
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MATR\CE \NNERSA VIA DETERMINANT] 3
Mehdo attewoao @ GAUSS

Al @q)v\—bwo w4 ’?%S\\

@ Dekuwnunanh Al'?r

@ Tagposta

® Se"@’“;‘ a Scaccluexa
@ Dwido ger et (A)

E%euupLo

B~ & O

i 2
4 -3 = A Dok (A)= 24243 =%
9] 2

@) R Q%\AA. Qst»\waD) e B wua Maga e caMua € calegdo
N dedaivank R RS de Riwowe

5 92 4
-2 2 4
-2 -5 1

® Tawwo \\’\—o\sposjca A Guubio ¢ Sz.aw(a Scacduery,

5 -2) =2

5 2 -2
2) 2 =3 -2 2 5
4 4D 4 4 -4 4
Divide o ¥ g 2 -2
@ W -1 |
A >3l -2 2 5

R B

Oss. I w2 ¢ acctktabily , dalla ¢ (U POl Sowd Wi plw
couln (\L\S?QH'O & GAUSS.
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( La Suwoshvoriour, ded z?udui -@wu'ti@ua Sowo ?9& oiluppl W

E%em?‘\o_i ax +2y = %
%t Y = b
Sduduone al Yomana dex Faxme—\’t& 2 el

| & a=%

L 3 b N9 & ek (A)#0 & 3a-2%0O
&> a;!.%:

<& 2 #> Rowge (A) =7

(\\QALWMO oumwdre o Occmo cdue ?{I\’ Q=~;:>- Uiowe <—%’- 23
oy G \a 2% coouua 2 2 Nolk QD\’L“> V3

o S (I‘?‘%,QNOW Raugo (A) =2 = Rougp (A)y guitds esisle
Ao wra sdwrour | che € wwkca Taudai 2 -2 =0
77 N 3

v ‘FW\'OJMQ'HA,\
LL\MOOG‘JALQ\ oMU e

* % oa=%, alov £ apowo 2 Sceeuanm

— R Ao (A') =2, allov wo SoLvrlont (0 uliwa cdouua
e Qiu. tudip . dalle P\«’\\MQ}
— R nawge (A) =41, allova INFINTE SoLVXtoM] dpewdouh dag
2 -] = | ?mmem
Ot Sectde ) Yaunge (A "

<% 2 ¥ Dek = 2b -2
v 3 b

Quiwdi
o Se o\z% Q b%%\’qll@m NQ Sowy .
QSQIQ__%Q b=%_‘,'posmmd&wd9/\lo\mmuo&1wcce/da
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2 . L ___i a
<_§ o :(—\ Noka &Mg.iuaa 4
\

S uge

P Usolven \odd alla GADSS: —;ix-kua =¥

x -I—'BU = %\—
2><+€b=9-\ c0=£ ) Q><=2\—stj=o,(—6-k
1x + 6y =2

() = C%_’—sio,%) = (%703+%£—3,\)

N
rUsolVe /USalue

UOU. Buka . guuoﬂ.asmcial—o

Es—uu.?‘\_o_i ax+23 +3%T =0
x+bﬂ +2 =4
Studiona ol Vomkane & & @ o

a 2 5 | O
(Y L)

Nedo subito du Romgp (A)=2 (2 um 2x2 cow Dok #0)
Quuiudl R aproud 2 Seuman

— Se Raugp (A) =4, allora No S0LVZION]

™ R Rouge (A)=2, allora 3-2 = |

N weumero X Sowisus

A R ™ parou ebin
k‘uoo%w'le AQURRD
C\W%\,UA.R SO\MPO{QMA., dk'P da 4 'Po/\«me’h,o>
Cosa dede sthccedune pur odng QQM,?P (A) =4 7

Bonomenk | A 3 sokkodetruiuanh 2%2 dedsuws e =O
ob-2 =0 A U

1-2b 20 ~ b2 A RO e 1o=§ , allova
- = 0 A AT A NIENTE SOLOIOV|
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T nocdko loaskana {wporue 2 quouugue - Por iz, 7

Se viewe O quelle cou 472 2%cdonua , allora o e 2 colouse
Yoo e muliela dell 'o o
Se vlemrk © q\mllo cou 2% e 3% Colowna, allovo le ulwe 2 cdouue
Sowo wma mulhpa el alika

Ma alloxa (% wou Sown wulle ) souo Yule wua Vnul'\—{plao\e'l\a/%q

Esndro Reudicwwo wha wakue A X dhw. 6x6.
&&Ppowtazwuo de Qo 5x5 W alo @ Sx abbia \rmu,ao 2.
@Am#ow\)a(efw 'l[(\aw%od{ A”

Raumge (A) 2 2
Rue amunona @w/o a s !
A%o&wo amcora o oltae POSEO oMoy 6 5

r\mméﬁ

\
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ALGERRA LINEARE — LEZIONE 2¢

04/11/2022

Note Title

t .. 1. Spazio vettoriale: Maya con elemento generico A. Relazioni da esaminare:
SR, (A ( E )
=} Aop A 00 20 1 00 @1 "9 0° DO
e ({] n)' 10)" 05 "(1{1) 0 '

o
—,

==
S

™

i

P ]
e

o

==

—

= = e
S

e S

@ AT— 4, A =94, (:11 “’L)a A, (3 [“;)1 A.
A = walld axa ol (323/\'(88

é e sqor) S s, houmg Alweusigue ¢ wdoa bovae

— S'SP‘ S)
(T3)a=(83) | (\lsw\.mﬂ:(fg)mGgw
(33) M= (35

Skaga Cosa pav i\ Ivacotto |
= Dlwt. e bant. BOVIW puwo A= (23) lw?ou/&o & coud.

2 0 o K 2a =2b o o
>:< =( >4==-SO-=DQ10=0
<¢ 0> (cd a b > O 0O
Quiudh N s.sp- couhewe Ytk ¢ sde Qo woahict del depo

(23) - c(a) s () (7 (3D)
bar

Oss. L'emnatio equale o cowndenons i veHouw
f(adb,c,d) e R*: a=b=0]

Oss. Db bt ue vistoun Yauk ,od esupio pure

Gs) @Y

(Stouumo uello Ao, Sowo lu VUMD GpUSH, Souwo Qiu. tuolp.)
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Oss. Bossiown pusoke A - (?‘%) A e wu' applic. Qu,
dn, waude Wwokia tw wahkigl
Jl s.5p. Mckiesto 2 Y ker.

Quiwdh  Jun anvra an =2 . Cu & wia b &e“’(wmagﬂue?

2 0 o 2
<|o> ¢ (ol

—_ 0 — 0 ——

® = Al=(2‘; , R W0 diy A:(%%)?

M (5038 (83) !

I dwuiul X apphcasiomm , w Qo (O \)4.—0(

r\wu,s\am o o sema loam tw, O 0] ¢« U,
. ‘ T 4

powtenta A MG | Ao oo U 20 £00%)

L(rd=o  L()>Uy

Ma alova

f(e(on) =0 & £ (L= L0)=0, quudi frcoudo due yotke £
&'ﬁw%g PRALPAL © .
Ma\o%mmk
<o o)(o o>=<oo>
\ 0] \ O O O
la Qoo Sowwna
O | o | [ ©
<\ °><\0>:<o 1>
Quinds Q' luwmewe delle wobnel 2x2 +.c. A*=0 wou & Wik S SP.

?ud/ui .gal\ibc.o_ Qo sowma, clod
FA te AP TA Lt AT =0 wa (A+A) 2O

Oss. 3 podeks W bewe ; se AT=0 allova (AA)*= N'A" -0
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SICAISIER

S.spats 7 Dt KX K (solita Wk ica)

Dur & bane
L) -(EET)

ax2C  biad > . (aawb 3a4+h j
(%m—uc 3b+4d tcv2d  zc+d

Modulo di Algebra Lineare — A.A. 2022/2023

Q+2¢C = a42b —30-2b+2c =0

Aiad = gl 3a -2d=o & o Al
2AL+LC = LCA2A Yol -2d =0 &

b4 ed = vc+d b- ¢c +dQ =o

\oleudo S pus Msdher alla GAUSS, o plu twuplitarueuk
d=2>JC A~y = 2% AN b—-c = -3t

= (4% equ)
—-2birce = 6-& Cﬂ.ng[u\_) e (A@AAOLIG allg
Prec,

Quuds  c=s e ofuowmmws b = S-3L
Comelunsioue

a B>_<1{ s-sk)_ £<2—3>+S<O[>
<c d /  \s nt o 3 L O

T 4

bovr. A dhw = 2

Sanoloe o?Pm*mm Qe/ul@(ca/\g, e e Quumench kel bare
Mspetiuo Qo cowdimour che rPluidouwo 1| 8.3,

— o — o —

® A - aA S, 7 Q! Sovk NINIEINY

(C5) -2 (05)~ (9)- 25
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QA =2 M R =0

C-:Qb }C:L\_CWG:OMB:O

b=>2c
d=ad ~ d=0
Qukwdh g i S.3p. coshdwito Aalla soa umk/f(:q_ hul o ./ Cbéw_ =o>

2. Spazio vettonale: Ma,g con elemento generico A. Relazioni da esaminare:

WO S.SP.

@ 1 0 I 273
Al 2] = ([I)‘ Al 456 A, (1,2)A=(0,2,0),
3 T80

020 000
400 =4]l0D0410], M‘
000 030 1’}

S- = QQ-O‘K NQSSP @0\9,

SP'w\ PML Q' wmw veoko !
qu.ello co Sdo
wahiee wullo

Gowe souo o TOTTE & wahici 2% t.c, AAY=(22) 7
Booviuwo

a b c ) a d a2y et ad+be+cf > <o o>
(5 e § b e T \adtbet+cf d%He 2 " \o o
c £

Gluandouwde O Sola dxa%om(e P\'{uo(th , vediawo cle deve essen
O=b=c =0 d=e=~$~=o
Quiuwdi necka sde la wothae wullo M/

® A<é>=(%3 2 WL SSp.

a b C r o QA +2b+dC = 0O
(1) :

<cl, e £/ 3 d+28+30 =0

Quuivdi. | s:sp. kaw kun &3 com paxoumehi Qbew b,c, e, @

dot quoll Jdefruiwo a,d

(-2/&0 <—3oi><ooo><ooo
O O 0 O 0 © -2 4 © —501)

—_ 9 — 0 —
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ALGE®RA LINEARE — LEZWONE 23

| SOMMA DIRETTA D) SOTTOSPAZI
SQ"(M\A% . X spouelt. | Ve W s sp. \efoual .
S accads dwe VoW = {0} (solo vettow wullo ), allora &' scuue
N+W = VoOW

Si\w\.u,&o\ Kekta

Noutooow + & Qo sowmuie © dhwetbz . ogur vebtow ok VW s Sculle
A% > Ogu
(w wwdo ONICO come U+W, Couw ore Ve we W

T N Jo
LU pouamh o (P\—o're/hw
Ege__m;Pig_i u TRZW\XM Ve Spou ((1,2)) /\/\/
W Spou ((2,3)) /
Allova 7 ‘
R*= VoW /

Y
—

é wideule da VoW = §o}, qu,{u,d»;
dm (VW) = 2 § Jubo R?

Couseguuan = sgun Vatfoe (x9d€ R st Souwe i weodd Lnieo
COUR.
(%,4) = & (1h2) +b (2,3)
(Romeincauent - Sk (=) € R!e Qo Suuma cou ';(?wra/le(oawwm
N wm vettow tu Vo wwo it W)

Esuupto2 I e > paudiamo N = Plawo er Q‘m@‘ue
W - totha Bt Q‘ou(@‘uq wow Coutumta e/
oo
Aicova wma Wwolta R = NOW
(2a sowwwo V+W ko Kw =3 o« VAW = {o0})
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R (1,2,3) (4,5,6) NO ®
R || z4y+2=0 Ity WO @
R T=y r+y+z=10 S| ©)
B | c-y+z=0 (1,1,0) WEK\)/ ®
B | z—ytz=0] (1,01 S| ®
1 (1,2,3) \
R (0.1,1) (1,1,1) @
v W = vew 7

@ Vew souo Qoo sessa abba . Quuunda
NAW = V4 W = \V=W
@ New seud dup blaw . R Succeduw di Vaw = {0} 7
Huw (VW) + R (Now) = Rue (W) + dhw (W)
<2 i 5 \2\
>
W queso Goveo \ Plaw Souo disHuh & Q' tufnaione & por
Qowa uma gk, Quale nokta ?
§x45+% =0

% +Yy=-3 =0 22 =0

X +Yy + 3 =0 2 =0 <3=£: x = -k

SPM (C—(Jl, o\)

@ V= { (xpde R®: x=y=2}
W= { (a1 e R": x4g+%=o}
W& wn amd = Spam ((10,-1), (0,1,-1))
N & wiaa Mdkoe = Spam ((1,H 1)
Ru sopew st NoW = {0} baska vedua e hue (V+W) =3
Ma VW= Span ((15051), (0,5=1), (1,1,1))
Sowo Qiw. \‘uud&p.?

L o -4
o 4 -4 Bet = 4+4+4 =2 ¥0 st/
4 4 4

Quwd: R>= VoW
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@ \ = Spo. ((h'l,?;),(o,\,\ﬂ > dlauo

W = Spau ((_(,M)) ~> Agkta

Dowamda ;. VW = {0} 7% %, allom Rs VOW
Il 2 3
o 1 | ™RE = 442 -3 -4 = -4 ¥0O Ok,

Oouswdmﬂ%o.., o%wl wehow e R s Soude lu wodo Lukto Coue
M= O+ W
T Qe\l\) (urta)
€V (piamo)
e apdicasiow. cue ad ww aRopmouD U e W Souo applicariou
Qiueam . Povlawo  a swiwne Qo Qow woalicc Uspeto alla base
COULOUACOL .
Tox fando ko sowome uella fovwa desiderota ¢ & yettou della
ook caoun Lon
(1,0,0) = M-y c (i)

—
eV e \W
19
Trua colouma della 12 colouma della wahnce '
o %'\oﬂc{w oieaisue &u W
sV
(o,1,0) = ...
(0,0,\) = Skisa cosa
_— — ©

[Em?io P‘\\I OO‘l:tOJ Ju @2
N = Span CCI,H)
W = oo e R % +2 =o} = Spauw ((2,-0) = Spau (¢2,1))

Ewo de R'= Voo w ?
ST, Soup 2 Agde Alskuk por Q'ouglue quiudi VoW ={ol e
Qo dluawisd Sowo Comelds
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Scustauo st alla bok cauwowca , Lo Swe watues che
Nopposekoue Qo cwpoueuht mspeth a Ve W
(150) = a (LD b (2,1) = Qé,%)-&— =,

)

-
3
= €V e W
G+Q«b ‘ M\ O&:bt‘:!;
&-lo =0
= -\ = (2 2 - %1
o, xchLiY+% (2,-) <3,3>4< =3 )
eV <W
a+ab =0
a-b =4 ~ asb4)~ 3b+1=0 > b-—3 q:—z—

L2 2 -2
Coucmstowe By = <3|_ ?;> Pru = <~%, i >
3 3 3 2
Cual ¢ Q' uklite & quesk 2 woduc ?
Pamdiouwo . vehee quolemque | Rpo (-2,8) =4
Appi ko Q& dwe  woakucs al  vetten

L 2 19- _8_
EHIOEHEY

> 3 B

2 -2 G
(A0 (F) e oo
-3 3 3

I X
(2:3)+(-%3) = Cws) ¢
Dowowmrda, cuk Sowo Xex e Jw delle due wabuer ?

o wvaunlor | com ®er & Juwe hanng Muw =4
Jote, Pry e cowe lUimaglue Vo e Cowe Kev Proprs W
PVw ho come \‘V\r\w\ou%&w W 2 coue ker propviv V.

—n — 9o —
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ALGEBRA LINEARE — LEZ\ONE 28
Note Title 08/11/2022
(1,1,1) = {0,0.1) P 4r—=(001)
@|F B  (1L10)=(0.1.1) R.[r] | B3 22 4+2(0,1,9) @
(1,0,0) = (1,1,1) (z+ 1) = (1,2,3)
AV \Y] A\

Domowde . mguwto ¢ wcjkot —'e V- W ow \QB.PYOFM%O\- Qlorke
Evauduoluwante © walica Yva bove causmiche

® 4 4 4

4 4 o Dok = —4 #O W potenra sewo uma bong

4 ©

Q = eSisuro e wuich o

Pen Qo wohic .

= wsdel ¢ (o) = [ D] Lo
£(0,0) = R (0,),0)-£ (1,0,0) A=l 4 4
- (01]7\\)“ O;‘vﬂ" (—")OIO\ 4 O

R Co0,0= 20O, =€ Mo)=
(0,0,1) = (0,1,1)=[(o,-1,0Y]

Npifiea © e tu poshh ad AL R velow a sk e vedwe di ewgouo

que,\\'\ 0 dx
2° uodo Supnoviuo o b c
A‘ = d e ;e
% R &

R (‘\M-PO\N% Q& 3 M\k’-}!\w dOIJrQ

a b ¢ ] a+bic o
d e P V] Tl daresf | =] o0 A>3 equafioun,
% R A \ %+R+J\, 4
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l\&\?euum\n Q athe 2 coudimiow, Yo uun Ststewwa Sh S eghoriows,

A Wi sovsta. Mesoloene. |

[ wado) Uso uu caubsio &t bovae

R (41D = (9,0,1)

£ (4,4,0)= (0,4,4)

£ (4,0,0)= (4,4,4)

Slown Ua, Uz, Ua 1 3 vetlow Cu?m*w\/zﬂ.
wnsides Qo wahicy

o o 4 &« ey
2 - o 4 1 < e, \oovatcovwow\.ca
4 4 4 ~— L2

12
CYCORICORE (G

Quiudi B roppamto € dollo bova. (U4, Ux,U3]) alla bore cauduca
{1, 2,83},

Quuiudi, Wk e M o camby bart tw sontura dalla {e), €, 83 )
m\\a%Ua,k/‘z,Ug}-Q,@‘\ oo As=s1RBWM

1 4 4 — e Quesa wohuce, Vo dalla U1, U, U3 allg
4 4 © &R, cauQuicoa 38,82, e caubio ba,
4 O O G—Qs

11T

Oy Uz U1

Lo ™M ce ance @ Q' Wudno K guesta , che posso coloolane amdn
o\ kR U ot

Estvcnaie wWhile @ coutroll e dae VUL Qo sesso com
1L 2 wokdh |
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(1.1, 1) — {0, 0,1) 4+ — (0,0.1)
Rr* | B (1.1,0) — {0.1.1) B 4[] | B® r* + 2 — (0, 1,2)
(1,0,0) — (1,1,1) (x+ 1) — (1.2,3)

VoW

R (R [X)) =5

I 3 Vatoul lw PovUAG WO POSSEUD 2L Wi bov® |

Sowo D {wdip, S

4° wode

B~ s B O
X &= 0O r

\\O%Qio e /\‘W=3

o 4
1 O
& 4
<2 2

®) x>+ >

O =2+ 2

1 Ot Yt = b3y g g |
&

=> boste hroume sotowaticy 3=2 cou Det #o

2%uwde | S a (7«+|)(’ +b(x3+x§ \ c,(x2+?_) = Fouu/ouu‘o wullg
atlloxa A=0 (Cobuwmenh asba »¢)
AND E =90 ( N \“ XZ}
~> C =0
_—0 —_—— 0 —
+larl41 1 =1
3 1,
. r+dsr 42 Iy =1
Relr] r=r?4+] U3 = 1
41 +4 =1
kev  J ) &Mah'umm%
o NI oaer ba

Newciomo da £ vaisha ¢ aia wdco . Dewo couhrollove d 1 ¢

Wetou dokh RRaumd wo ook

4
2

0]

-3 0

)
)

o~
\/

X =S

O

o 4
4—O
() A\
Ay Ay
X2 %3

Dek = £ (-4) (1) = 4 #FO Ok
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Cgumot U, Un, U, O 1 VEHou ?a/ﬁwvw, 0 'c‘mma%(ue < 8%@\0%
do £ (0, L), R (U), £(0%) . Quuiuds

1‘-*/\(\9\ = Spowm (XQ+\,X1+9_,>¢2+?>,>3+ )

{ 0 4 0O Rouge = wax #* cdoume S, twdkp. =2
2 O 4 ©
3 0 4 o = Dl = 2
L o 4 O =D Diun ker = 9 Dlun v + Diw s = “biw\.s,).
2 P
Tvlouwd bok kex e boar Juw. &

Wi () = { #9155 2)  Sowo cowlerwh wel) tuawmmgiue, SOWo (y
IUUIAAD %«WJ\Q , Sowo Qau. wdip,
(Pl scopfrens 2 & cao det )

SMoe Y3 e Y2hG coue Counb. Qu. d&%& alu 2

YR = o A+ (P+2) = @) @+ (adab)
oth =\

or2b=3% A5 b=2 ~d o= -4

Quinds  R(Ua) = =R U r2 R (U2) ~» P (UzsU1-202) = O

%243 ¥4 »42 \m/
Ly = o (&) +b (&) = Cm—b)xz + (ar2b)
otrb =
MUs =4 M gy A ax—2
Quiwdn
Que) = —2fUN+38 (VY v L (Uy+20-302) =0
€ ker
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Now et dw calcdondh esplciteumentk

Ug +0n =205 = X+ (2+) -2 (7@%2,)
= kP —axl—¢ = | — 3+x2——3i oo weld
N kor, U
VA U UM Lo
Ue+207 =30 = x4+ 2x347 —3%X—¢ = ——x3+><—¢'§ Fushs e
sowo Qi
Cwoh'p.
= b

St umo NoRkYR ™AW (\cw/\;bwﬂ?
Foar  Kuw (leor + Tun )

T%uwvoéo dai 2 welou ce GO OUO el
+ 2 whoun g ppueraUD Iun,

_— O o
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ALGEBRA LINEARE — LEZIONE 23

Note Title 08/11/2022

1. Consideriamo |'applicazione lineare [ ; M, —+ My.o dofinita da

sm=4(g3)-(a4)2

{a) Dotorminare la matrice associata ad f rispetto alla base canonica di M.,

{b) Determinare la dimensione ed una base del ker ¢ doll immagine di f.

{c) Determinare la dimensione dell'intersezione tra il ker e l'immagine di f.

() Detorminare la dimensione ed una base del kor o dell'immagine di fof e fofof.

() Reame couourca
Q‘=<¢ o) ef(@ i> e-,=<o o‘> eq=<o o>
O © O 0O 4 0 o 1
1P wnde ] Caledo € cen,£ (e2), ..
2° oo | Galedd hatkoumenrk
o b o b 12\ (2 a b
§led)” cd>(sq> 3Q><cd
ox3e 2a b as2c  bt+2d >
<c+%& QC+Lui> <sa+oc 3b+4d

<%b—2c 2a+zb-2d )

“>0-3C43d -3k +2c
2(32)-(25) G- (o-s
e (Ve)=(%) eN-(872)

o 3 —2 © «— e,
2 3 © =2 < e
-3 o -3 3 & R
-3 2 O < ey
To1

r o1
() R 2 2(ey
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(\93 Diw (lw\ (e‘)) = nw&e\\a waa hica
A Yoy ¢ €3 ( ulhwg cdowna = — DRl CHIOWNO )

1\ ‘rcwu%a -Q\. Q0 Fesso dello wo ey

o 1 -2|0 Priwa ho dnso b 2° cdovma Bwr 35 pot ho
2 4 0 -2 Hoiso & 3% Mga per 3.

-4 o -1 4

o -1 2 o DA =-2+2=0

142 colowmwa — 222 cdouma = 3% coduma, |
Ouuds odoowuwo 2 wlomioua
SIFOW\ C_Cl,Cz,Cs,Cq>= SPQA& (G, Ca, C\‘Q—Cz)"cl>
= S’PGN\ QC\,C?.)
Dlun (Iw)=2 ~» Diy (ker) =2

Boxw I o Do ker . Romx (W)= r?yiuuue Sue colouue
T (-??)\) e(é_‘&

Bog el ker 1 o Wdhowuws o occmo e 2 L Qiw . cqu., OpPML
msdu o N\ St skana

3b-2c aa4zb-2d \ <O 05
<-'ba~3c+b& ~2b+2c O ©

b —oc =0 b=tk ~» <=3t
20 +3b ~-2d =0 d=s
- —-C + d=0 ~ a=d-c = S-3t

-2b+2c =O

Quawok  (a,b,cyd)

(s-at, 26, 3%, §)
S(4,0,0,4)+ t (-3,2,3,0)

S (é;i )xE Q—%ioz

n

bovx. d@ ey
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3. Consideriamo Vapplicazione lineare £ B* — B* la cui matrice associata rispetto alla
base canonica &

A:

R
— .
o, == == =

1
l
c
l

(n) Determinare per quali valori dei parametr e, b, ¢, d si ha che (1,1, 1.1) & ker(f).
(b) Sia V = {(z,y, 2z w) e :rtytz=0 r—Jw =0}

Determmnare per quall valon do parametn s ha che flv) € V perogm v £ V.
{c) Sia W ={{ryzw)eR: 2+ +3r+4w=0}.

Determinare per quali valori dei parametri si ha che Im{ f) CW.

@ e o A ()
1\

.\:-:_33 C____) Q:L>=C='d=_3>

c¥?
d+3

(&) Ok anpethomn e N Sa wun S3p. ok Chw, 2.

TN ke ook / equasoue Copiata wale

&-*Q‘."X 133 —_F\ 2=2S ~> 2y =-x-B2 = -2k—6s
% ~2wW =0 w=~t ~» <=2t ¥

(%192, W) = (25,-£-3s, 25, %)

€ (2,71,0,0) +$(0,-%,2,0)
2 1
waa b K N = f0y 0n ]

(Vnflco e M SAvou i\ Sistewa )

)]

O £(0)e V wocawl ceV & Reoe Ve LdeV

o 1+ 4 ¢ 2 2
4 — -
b 4 4 1 - b+3 =V
1 4 ¢ 4 @) 2
4 4 14 4 ) a1
© -1
=3 ] = [ —3b+2 | eV
2 ~2+2C
° -4

Y= -t-33
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L equomioun & N SOM A3 =0 € R2W =D
Lo xw,?ou%o Ut 2 Corn

20-by3 +2 =0

20-2d4-2 =0 Nouw accade WA

—1-3L ¥2-342C =0

—-1+2 =0 (%)

() W= {><+9A3+3%+ tw =0 }
Rox gquall valow del ?anameh). Juc (@) W,

Toa (£) = Spaw (£¢04),8 (U2), R0, $Cu)
dove Ui, ..., U, Sowd Uua ook guoluuqua .
Sefge Qo Caudwica , cost OMRuge
Spowm C G, Ca, Cr, Ca )

T TT 4
coloume d@lla urakw e

Bodn (g ca Q0 cdowne sHawo u W

a+8 =0
sbt 3 =0 A5 o ab o d
™% +F =0
4Ud+§ =0
—_ O —_— 0 —_—
4. Consideriamo lo spazio vettoriale W = {(z.y, 2,w) € RU:r+y=z+w= 0}.

(a) Dimostrare che esiste un'unica applicazione lineare f : W = W che vorifica le
seguentl condiziont:
e f(1.-1.1,-1)=(1.-1,-11),
o f(f(w))="0perogmuweW,

W=S.5p. i lmmawndue 2. Bor & W= 5 (1,1,}(,—1% (I,—(L;—M)\\
1 2

Wo. Stubura ;L
= W~ = = \ .
_e(u\m_) B 2 -@(UJ"J_) $ C?(Wﬂﬂ) A \O osisk ed ¢ wwca
00 e il @D, d:cu\
.\%—Q —_— ) — O —/
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ALGEBRA LINEARE — LEZ2WONE 30
Note Title 08/11/2022

Coucimoms, Ao wucedenk,

(b) Determinare fi{—1,1,0,0),

(c) Determinare I'insieme di tutti i vettori w € W tali che fw) = (1,-1,-1,1}

DOV LLONGAMD GO
W = SPO‘“ ( OV'“‘)—‘\J ()7—17"\JD>

W W
e Q‘awbtcomm LW > Wen tole o
%(W¢>= Wo.
R (W)= O
(&) € (=1,1,0,9) quaudh  (=1,1,0,0) = Wy +dun
G |
e\W =—%w‘4—;‘:w"z

x+~0=%+w=0

€ (~151,0,0) =—,,_i~€(wa-;‘—€f\wz) - % == (1h=1=1,0)
)
() vovo £+ W e W e ()= wn
w e W Q0 sowwo ouwwr W= w4 yowse
(W) = aR (W) +bR(W>)
=AWy =Wy & a=4 e b £ gualugue

Quiuwdi. R -wz & uy= watbw:
T—Q}Cb‘?/\/o
"W&md&wp@mqw

Q]W%Au&

- O — O —

Lezione 30




132 Modulo di Algebra Lineare — A.A. 2022/2023

Sia {wy,vs, vy} una base di uno spazio vettoriale V', sia {wy, wa} una base di uno spazxio

vettoriale W, e sia f: V7 — W 'applicazione lineare rappresentata. in quelle basi, dalla matrice
1 I 3
4 5 6 3

Determinare le¢ matrici che rappresentano la stessa applicazione [ rispetto alle basi indicate
{se quelle indicate non sono basi, accorgersene e segnalare che la richiesta non ha senso).

Base 1 e Base W Matrice Base V e Base W Matrice
{rra, v, 23] {o, e, ta}
fun, wa} {rwm, w b
fl"_-- f'u-.-'-'i_} {f'.'l-i'zz f'l}
{ary, wal} frery, v b
{en, o, wa} {ea, vy, 12}
{wwra, 1y} [rerm, v b
{e. e, vy} {ea, vy, 12}

{eorp, oy + wa} {wy, wn + wa}

[z 00, vg) {wa, .22}

{wry — wre, wy + wa} feery — wtrm, wy + wa}

£:V —>W N Vo bar  {01,00,0%]
W Vo loone {Wi,wz)]

Tw queske bax (o walua by

1 2 3\ <« wy L ()= 2wy +swy

L D 6 “« W

?(?r\\ $$U13 11%(%\

Se Caubio bom w Ne W, toue cambia o Woksco ?
N — §us,0n,04] 3 7 | T
W = § e, W 6 5 4 ) e we

T
20U &) L0y

V‘%U‘z,U‘S’UE} 5 6 4) &« Wo
W = {W':.,W:L} 2 3 4

T r 1
L) £ Lo

& Wy

V= %CH.U‘?.,U:N-U:L} L 5 1O < Wy
W = %wa,(/&.} | 2 L & Wi

I
Ly Ry RV
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I

S (o€ (0
GWa+rsdwy 4+ LWa+ Wy

= 0W= + L Wy

Ro upoko e £ (Uas0)

Vo= § 0w, 0m, 000 <—3 -3 =3 > < wy
W= § wy, Wit Wws) 4 S 5

1 T 1
L0 L ()

RUL) = Wi+t b = Ay +b (Werwy) mb=tl O=-3
QUMY = 2um+ > w2 = awe +h (h+wa) Yy 5 =-3
LUa)= 3wy +6We = & wie +o(Wnh+ W) ~ bog a=-3
HEL‘ Uy, Uy — Uy, Uy — m {vy, v, 15}
{wy,un} “I‘L] — Wy, Wy — @
Nouw ¢ wra ok ch W
. Cwot Souy Qu. twolp.
NORN L Umd ook &N P)
4%+ 2° = —3°
4 -1 ©
O 4 -4 D= 4-4 =0
-4 o 4
—_— — O —_—
Sia {vy, vy, v} una hase di uno spazio vettoriale V, e sia f: V — V 'applicazione lineare
tale che 4 O ©
fm)=mu, Jlvg) =2m, flvs) =25+ v,
Determinare le matrici che rappresentano la stessa applicazione [ utilizzando in partenza A = o2 1
ed arrivo le basi indicate.
00 2L
{Base partenzal .| {Base partenza} g
{Base arrivo} s {Base arrivo} Matrice
L{a-he'm\ {v1, 19,10} O O \ — O
{or, 0, 19} {uy, 13,15}
{v, va, 01} {u, 15,01} A = 1 2 O < U“Z
{vm,va, 01} {um, 15,01}
{1, 2, v} (s, 00, 2. O Of « uxn
{o,v2,11} { - A R
fron) 2o Loy

< Wyt
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2. Consideriamo in B® il sottospazio V = {(z,y,z) € B*: r + y + = = 0} ed il sottospazio
W =Span{(1,2 3)}.

(a) Trovare un'applicazione lineare f: B® — B tale che ker{f) = V e Im(f) = W.
(b) Descrivere l'insieme di tutte le applicazioni lineari f : B* — B? che soddisfano le
condizioni del punto precedente. Si tratta di uno spazio vettoriale?

() Stuido N cowme  Spam

V= Spow (=103, (1,0,
o on
(Audowa oeue omche  Spam (((1,5,~6), (2,-1,-1))
Pox Lovra dee e f(on=o
L (v)=0
Cowplehn U & 0 alumoeuald  uu Uz OPporhuo tu Lods
e GRuge Umo bo. Ad empio Uy = (0,1,0)

1 -1 O
\ O -l Dk = 44 #0 ~° souU0 who b
(@) | O

—%CU:L,) Wsa ?ug\s W\o.7 Dae U :(QO/Ubo\ e wsn Mmulhplo
U (h2,2)
f (o =0
L (r) =0
()= (1h2,3) wum a#*0 (aluwenr Sonebee
Juto kev )
A qwe_s*vo pwuc‘m, QASSoHrQ o, € S uwnoc, Aok, ( ho detd dok

Vo Um0 o ) .

Oss. Pokno audi scopioa Uz= (1,2,3) 7

I -1 O
| O =l Dek=4+3+2 =g #0O.
Yy 20D
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Osaudo queska  Uwovo o A R> o
o= (1=,0) Uz= (1,0,-1) Uz = (1,2,3)
Lo, wolior de applacomour Kdeuta
O O o «— U
© O o “ Uy
© o o]/ <« us
(A S

Souo Uwo SPAALO wtouole 7 NO, PAUL Lk c'e guella wulla,
dal wowewts dae & =o & uldhto !

Fluale Wwovoe ¥ R — R° wou walla  tole cha
RN =0 Nuge?
Exsle 0r e RY t.c. L(ui) #0
i

Quautks fa £ (v 7 L(v) = RE (V) =0

Mo e Ug & O Sowo Qu. Cwit‘?.
OkL)‘\-\-BU‘Q =0

O=R(aritbun) = af(LN+LL(R) = ALy = a=Q

= b0
QuuuM  oossta SCQ%QLW wia o U, U o poWe
L (V) =02
RQ(m)=-o0
W quello box Qo wolica ¢ <o o> s Nedone W Pudro
i © JORDAN
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ALGERRA LINEARE — LEZIONE 3

Bamt oogoual | orkowormads

SiowR WA [QM. Ouwa ooz 5()‘4,__,)0,,,3 X R™ s g

° g__qko%o\ﬂ\_e A <UL, Uy > =0 por O%ui LAY

° oowdywmale Se (wu ou%%\‘uw&o\ alla chm\wle vale d
Do\ = <us,ou > =4 e sauu

Esaupio clomiwn + Qo o cawsuico ¢ ortouormale

'\Ziq;;v{ekc; clowe @ = {03,.., Um] ¢ o ba ovtouowmole, allovo
?WS%M ove R” Qo sua Coupouenk mispeho o o & < U
(quwdi bodka fera P Scal, lwece K Msolveg il Sisfewsa) & Guuiwde

[U S <ULUI> U 4-.. + < U, Um> Unm

] A

.

!
Cowpousit b ¢ mspetto alla ook

bcm.} U = QWU) + Q20% 4. + OuUm y allova
<O, 00 > = €A +Q02 +-.. ¥ OumUmn,0x >

= Q)< 02,00 >+ GCreU2,0i> b v+ ¢UnUxD
1 4 LA
Sowo Yuth nulll, hroume 0 i-ertwo che

Vo 4

= O & coeff.

Oss. = O bor € sdo athoppudle, allova uel couto pucedank torka,

<O, UL >
CO,04 > = L <UR,05x U O =

<UL, O0UD>
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1. Determinare una base ortogonale di B? che contiene il vettore (1,2}

2. Determinare per quali valori del parametro a si ha che {(1,2), {3.a) } & una base ortogonale
di R~

3. Determinare per quali valori dei parametri a, b, ¢ 1 ha che {(1,2,3),(4,5,a), (6,b,c)} &
una hase ortogonale di B?.

/r\\s
©) U= (h2)
Bas ?W 0y, wnelle ko Lo Oz,

— 1 OA eRUADIO
g Ug = (-2,4) boda da accada
/ 2 = - Ny
x+%=0 O. (2) 4’) <O-4,O~2>=O

Up = (-22,16
<(x9), (h2)s> =0 : ( )16)

@ o= (h2y Oy s (3,a) Sa bar mko%ouo\\e,

Deno twpome < 02,05 > =0
J;
42 =O A~ QO =-~ %— i
U= ((5,9)
O
0-3 = (6)\3)C’> (3/__%1 z
Do lwpome, 202,03 =0 A L+10+3a =0
16
AN O = — —
3
Oca lwpouge €U, Uz > =0 6+2b+ac =0
<U2,03 > =0 24+5b - % c =0

3
s hovo b 2 €l wdo wwco. Infath Qo walne ded coefl.

2 % ha fawgp 2 ¢ quuds per Roudk — Capell
S —% ) adbawme s wuica,

A, Determinare futte le basl ortonormali {vy, o} di R tali che Span(zy) = Span((3,4)).
T 1A
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A "?“5 essng. VR ')
— Uy Jdede s sulla Wkko

— | U‘¢]\2 =1  (baxr vkowdywale ) A Spauw ((3,4))

U= (32, Lo)
|

2 2 _ An 2 —
QG 14t = 4 > O 25

|
Ay o=‘-’"g

Q souwd gquiudi due possio\Ute O\ = (%,%) 0= (-2 %)

Ua deve evus i wobmo 4 ¢ coudeudo Lello @atta L @ Spau ((3,4)) .
A ocduo st wdg e Qo e POSSHD‘;“""O': Sowo
~4& |3 L 3
U':.T—( 5>5> Opp. Uz-(g) =

Quronk sown Qo poswbilu baa ¢ Sowo 4 : POSSO RCCOpPPIAAL WO
quoluurgue det U1 o o quoluuugue ded U

5. 8V ={(z,y) € B : -y =0}, Determnane futtele basi oonormal {uyva} i B
tall cheg €V,

A ")UJO . Oy (7 Uy = CQ:Q)

1=

01 +q')_ =4 AN Oq': % AN A =

= :
o (d) e () /I\
| |

e () () A s
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6. Sia W ={(r,y.2) €R*: z } 3y — 2 = 0}. Determinare per quali valori dei parametri a
e b esiste una base ortogonale {vy, v, vz} di B tale che vy = (,a.b), meWe e W,
Y A

U2 Uz Stuwo U poud . Quiudi Uz Couxe deve o, 7
bue e perpeudicdon al plaws ) quiudd wulkple & (1,2,-1)
Vigho cha Qo pawa Cuupousuk €3 allo
Uy= (3,6,-3)
P Um0 Uy o ampla 3cdla, ad  2rtuupio
Uz=(,1,%) < bosta du siHa ned plawd

Coune, drovo U‘s?

4P Lodo - Msduo | Sidwma Uz = (x,4,t)
?>v<+63-—2>% =0 <0, Ua s =0
xx_xﬂ‘g% =O < Uz,03>=9°

P updo - ?o‘«wwx\a ¢ - WA NRMUDSq

S N ¢
<1 2 - ) ~H U&-‘-(?—,—q)—l) < Veuflo de Sa L a

1 3 Uz e 3 U

—_— O — o —
8. Siano Wy = {(z,y,2) eR¥ x4y —z=0} e Wa={(r,y,2) e R} 1 s -y 4z = D},
Determinare fufle le basi u|'1.ﬂn%m'1;ﬂi {vy, v, v} di B® tali che vy € Wi Wy e g € Wa,
Do drovony  WinW, . Rischo )\ sistewa
Xy - T =0 ®42y-2 =O 2z =2t ~>b=l:
x—'ua-\-%:o QU~ze=o ~>x=%—z&=o

(x9, %)= (0,€,28) = £ (0,42)
Quocudi Win W4, = Scpm((o,x,zﬂ

. e i
Quiuwdh U1 = (0, @, 20) & ha woMUa 4. GuALA 50«1=;70=ng

- 1,2 - (ot X
U4 (07@3@3 0'2~C°> =0
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Come hows 0 ] e = (09, 2)
:{J\M'po\&%o '\ Siskuwa
x_%+% =9 <« QWQ/L'\'%%Q a W3
Y422 =0 & <0500 > =0

Risdveudo Yo uw paraumeho Qlouo che froue kupoieuolo
x* Hﬂz+ ¢ =4
M s 2 possi bilidal P Uy

Thowor Uz e U, hrovo Uz e o formula ukderosa
(omcha quBd anvs due possibilita) .

Ala €iue Qo oot possbill Sowo R (2 poss. 0
P POIS. bRk
N s N 02
N -~ ~ Ul ) .

—_—_— — O —
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ALGERRA LINEARE — LEZIONE 32

( GRAM = SCHMIDT | ( Ao O\\%OMM della banona )

Daka, uma oar quoluuque | {0t -n UmY Rﬁy produme wma
ok cwl-,o%omte o Qutouorwmale 16\1,_,., 0ny U R™ couw Qa

'gaw\m‘\ekoi S INY

A A o .
Up e Spaum (00) “— Uy L mml—\'\?l,o A O

A A

Uy € Spom (01,0%) “— U2 € plawo %weroﬂ-o da Uve Uy
Uz € Spow (Ug,02,03) o cost ula

2 cosu Ulow

Oss. 3 pumbo Souwclameutole & Produve wna bos m%oua[eﬁ
Bl naudanz obouomuole € frclle . (bosta wiolhiplicons Yeuth
1O BN WA WD OPPYRULG ) .

Descuiticue e O\%‘)’\b\uﬂo

Us = U1 v o Suvewds
il couwto
PN o~ A T
<03 e e
Op = Uz — -Tz’:\iz Uy (st vonfica aurcs o wente che
< U S A A
1, Uy <UL,U>=90)
nwunumio
O O (St Vuflco clg
N <Uq,Uq 6\_ < U%,U2%> A .
Ua = Un — 4 — ———— O " A 1 A -
2T T G bu T ¢ Ua, Gy> 5 €0y 0>30)
Y

. Cox Ul .
o
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11. Determinare tutte le basi orconormali {eq, wa, vy, va} di B tali che
o
A

e Span(i;) Span((1,1,0,0)}), U2

) A A = e i : J"
e Span(ry.®:) — Span((1,1,0,0), (1,0, 1, 0)), 3
- Span(ﬁ]. s, Th) Span(({1,1,0,0), (0,0, 1,1}, (1,0,1,00).
e tutti i 4 vettori che ne fanno parte hanno la prima componente positiva.

>

N\
Oy = (&,4,0,0)

A
<U_1.,U4,> A

AN
Gr = (1,0,1,0) = ———— Uy
,\\ < 047‘)_4_5
Jy
4
_ | 1
= QI,O,\,O>— 2‘ T (71;4')0:0>— (37“3) ‘30>
Vrica a  weule
A A
R A <(J‘1)U‘L> =0
- <U2,Us > -~ <Uz,02% -
Uz = U—s— =~ A U-i"‘ U_Z
<Uy,U> <U3,U2>
A 1 IR O>
= (0,0,l,1)— — Uy — = (2> 27
2

A
CUy,Un >= (02703330

Qss. Vivoe du p | wolwento o (Ueuma sdo anee wua boet
ORTOGONALE , posso audk Ubsrauu delle Prosiou o pog

A A A
U= (1,,0,0) UQ=C1,—|,Q_,O) Oz = (=1,1,1,2)

Ne sowe wun quann du counpleht \a oot Qdioaouale A qu'.

Bouiuo. Risslo
X ’PL\/X =0

\(—‘-6"-1% =0
~ % +UAF TEDIW =0
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Salp Uy wodo die {U%,02,03,0% § So bae & Rt
(?UL URRAL . CLUO -@lC,u"o il ek Gl ),
Taccwo il &° &p X GSe caleols (j\‘q,.

l?>°u,uo60‘ Oso Q‘qu‘m!?smk w R della @ov‘mulﬁ Ex - i sk o !/

X ¥ ¥ X
4 4 o 7
O “w> O‘f— = C_ )
4 -4 2 ©
-4 4 4 3

Esenao ¢ %AAL | couto uer B wwode.

S ol fue Lo bor Qo Voo ko NORMALE ) basta didue perla
Cosx oppm;\-wmu

4 &_’0 AND )O)O = Wy

( ’ ’O\) <' > Mo Hulso por la

(b= 2,0) (Fe i3 re °) ~ w uotura del
vetenl

| ! | 3
onh3) e e )
Suppownae X anvek Calcdobs aude Wy, cllo Sesso wwods .

Deluumuont on Compouente  da (15,2,3,4) Mspeto @ @y
Coune 8 %D« K

%m{:&@w\t <C,\2,5,Q)JW2>=%€'\Q'Z—T+Q:Z? -_-\Ség.

— 9 —o° ——
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1. Sottospazi di B2
(a) W ={z,)eR?:x+y =0,
(B) W—={zy) cB :x— 0,
(¢) W — Span((1,3)), +

(d) W = Span(({0,4}). W
(4a) W= Spam ((1H-9)
W = Spam (( 1, 1)) .
= Spam ((-2%,-27)) /‘ W
" {oae R yormo]
(4b) W = Span ((o,10) S A
W= Spam ((LO)) = 3§ (v € R*: %=o}
G W=we R 3—3x=0] s
\N'L-—{(»qvﬂe R 3U+X=O_73 e
= S?O‘M(Cba_m>

(43) W= asse y >~ { (%) eR*:x=0}
W' = assex = 3 (o) e IR2: &6=o} = Spam ((—123%,0))
—_— 0
2. Sottospazi di B,

(a) W = {{z,y.z) eRY:x — 2z=0},

(b) W = {(£, ¢+ 5,25 — 3t) : (8,1) € R?},
{¢) W = Span((1,—1,1)),
(d) W = Span((1,—1,1),(1,2,3)).

(0) W={(z.y2)eR 12— 2=y + =z =0}

(@) W= Spau ((2,0,1),(0,1,0)) & bar otogouale
W = Spauw. ((1,0,-2))

(25) W = Spauw ((1,1-3), (0,5,2))  E (1y1,-3) +S (0, 1,2)

Wy )
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Nouw @ wma oo Sfdco%ouqle. = & uvolessy &)R%cuuzle?
(1\5"4 = Wt

A

A
<w—z, wWe> A

Wy, = Wy — —x———— Wy
< Wy, Wy >
5 s ¢ ¥
=CO,\,’J.)+—“'—— (HhNn-3) = QWJ'~

TR

N
Oppws. W = (_5; \6, 7’)

Quiuwdi W = Spauw ((1,V3)5 (5, léﬁ))
T 1
Souo wua bark

ORTOGONALE
—_ 0 — 0 —X
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ALGEBRA LINEARE — LEZIONE 33

Note Title 12/11/2022
2. Sottospazi di B

(a) W={{z,y,z) cB¥:x—2:=10},

(b) W ={(t,t+ 525 —3t) : (s.t) € B},

(e} W = Span((1,—1,1]},

(d) W =Span((1.—1,1),(1,2,3)),

(&) W={lzyz)eR:2—2%=gy+z=0}

(2¢) W =Spom ((1,-1,0)) = nekbo,
w* = pows L alla nekka
= {oyrde R x—y+2=0]
- Spow ((4,¢,0), (0.4,4))
S vopfio bark. atngeuale Sl plaud v GS o postiv

Wy = (4,4,0) Wz = (0,4,4)
A .
Wy = Wy A = Cili:0)
A <W2, Wy> N
w?_ = U'J-’Z. - s w-j_

P —
< LU],, W:L)

= (O,i,&) I -—:_— C-d.,i,O} = (—-é z;‘:ni—i\ ) (——l,),l)

. A A A , L
Wieo dry ¢ Wi, Wr> =0 2 i Wy & plaud W

‘\M}_’&': (lv‘“l)s Q])HO}; (—hHZ)
Souwo UM borg WOD%QVLQ\Q & RS

Tovown puwctikatdout Conlmama pur W = Spauw  ((1,=1,0)

Dovo hroone 2 ?\O.w\ qwo&iwuclu.q_ e wdevecoh Yiawy Qa nobta
Owu-b\0+ ce =0

LMPO\M%Q da (1,=151) Qo soddispa

A-b+C =0 Ay pPoIW @(s&w\l Lo C cowr W PR

b=l,Cc=0 ™™ & =] {x-;-& =0 Due plowm o
v cort
> = AN - - A —2 =
bs2, C=2% S o= —25 5»4-1-9_542?2 O | w
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(d) W= Spau ((1,711), (152,3) = plowe
Conrdaumno. pr "W
% ¥ %
. o (25,-2,3) am | =5x%-24+3% =O
T § 2%&01;( e Spammamun
W & seucamo
A

W = Mkka = Spaun ((-5,-2,3Y)
Cankriame. K W' ... (FSNS @Mn. COUWR pYiUre., o tu Aaltel

PosO W
*-UW+ 2 =0 } SouUd 2 Q‘?}A.\&w. twdlkp. (cloe due proum
. Huk ) e il Nehow (-5,-2,3) apportious
¥ragrer-o ol stvouoh

Se wogio b ovrgpuale K W uso Wy = (-1 e poi cou GS

Ea Y
- W2 Wy > A 2
Wy = (117-,73>‘ A Wy = (()2,33 —| =T (')"‘)l)
<WeL, Wy 3

Colcolone & wodiel QL POIRARMR S

W = Span (1,2, (1,),7)
W' = Span ((=5,-2,2))

Coso. VWX g % wehow 0e R st Soul (W wodo wdoo
coune U= 01+ 0,
+ 4
€W €,\/\/l

le due wala S WTWM 'Pyo&uoowa e ¢ O & fPow|1\fe NP,

Cowe towo & wakick ? Reudo Qo ko cauduica, caledh Vre
e A uso coue coloumr
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(4,0,0) = & (L=, o (L8,%)+ ¢ (-5,-2,3)
— —— | N
O« S

Ter caledar @,b,c posso Usoluww il Siseta , O usans i Prodoth
Scalaw | Ui e @ e cork MO%OULQ\&

< (])O;D§> (“5)“2)3) > = C < C“S,-‘Z,S), C’S)‘2;?>)>

-5 = C. = — 2
5 C . 3R C 28
5

(r,o,o)=~§(5 -2,3) % Uy

25 15

- (Bos-m) (B

N \_,_M

€\A) € W

VUAGL | COW WMER
A\ L \P‘\(O\?ﬁ@@ul_ sa W

-2
(0,,O) <(0,1,0), (=3%-2,2)> = C.2% C= g
Seeouda CA hy .\_‘_\2.,—\-.(“'_ "'_G_.>
OURE CAOUMR & L 33 Taw ) 28

Jdeun PN O 2* colowma .

—_ S
g BT . > —-22 =0
() W={{ryz) e 2-2e=y+z=0}. = nekta y+2 =0

W = Spam ((2,-151)

L

W = piowo { (x,4,2) e TRs . 9_><—\3+2 =o}

Spam ((1,2,0), (1,0,-2))

S & W vopfis uuo Yooz stkopouale , Cota frcolo 7

Punde|] GSa porchi da  (1,2,0) ¢ (1,0,-2)
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MiRuoso, o \;ovd"n\&c\a (2,-1,1) &2 (2,0

(oheugo wu vetow Lo (2,-151), quiuds el plawd, e L
o (2,07, < que“o INE \)0\0\)0>

*%
> (=2,1,5) &« Weuflca delle p»opm'eko:

¥+ %
- 1
'\ 2 O
Se VOpRAD Qo wodiie A proteaiowe su W = Spau ((2,=1,1Y)
%acolo COWR. PG
(\)O)O> = 11{'1-\— U"; = Us + C (2,—1,[)
plaws ko
2 _ 4
. < (140207, (Z,-1 1) 2 _ L 2 3 3
= =] 3
< (2)—\71)|(2:"]1l55 s A= ‘é‘ 'é" ——(\—
L4
3 S &
(O,\,o) D —G\_ (2)‘“\3
l
(0,0, g (BH=Hh 1)
(|>2>"')

Ropneka & A Trwdiawe we vetow qualusgue
Plawo W paso alla wcin Co

2 _ 12 1 | _
3 CIEE 3
L A4 2 = £
2 6 € <
L1 L y -~
= ¢ < 6
Ova Sowuo
A L 4 —i>
(12, ‘)"‘(‘Z’e’ e>+(5‘e’ s
L
e W e W
—él (2,=15 1) Ix-—Y+ T =0
—_— 0 —_— 0 —
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ALGE®RA  LINEARE - LEZIONE 34

\ MATRICA ORTOGONALI |

Rop. Poka tma wakice quadiaba m=m , che dikaukows A, Sous
quaalewt | Seguenk B Lot
(+) L NL%QM. & A sowo Skowouunals
(2) & oRowne = ~
() A= A o wlwdo AAY=1d

Def. R ucceds wwo quoliuque del & Lath, allove succedouo et
& Ast e Walice ORTOGONALE

- R\
mea della &m] A = ( ?'.l )
‘ Rm

Quuoumdso @ncoio AAJC = < "‘:71 )(‘

R

Ra| --

-

Mofbigican Qo waic, & egmvalout, a L prod. scalau Hra Mg

v Qo cdoume W\e cousidenaudo AEA = Id

C
CZ <Cl | Cm
Cm

L

3 L )

At A

C2

Molkiokeane ACA S ealwl\)q\w‘& a ~€a/\n \ ?mss\lm'\i prodotit scaloun
‘o cdouwne .
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{fvospv'\qbd delle wakial Q\kO%O\AO«\A}

® K*- A s A€ whogpuale  (pefluirout)

® Dok (A)= *4 < A & Skogpuale

AR = 10 ~e TRE(A) Dek (AY) = et (Id) =4
[Det (AV] " =4~ Dok (A)=24

® s A< Q't)to?f)uo«\e‘ alova A° e A sous y\i:oaouali (e colucnidowo)

@ > AeB Souwo m)to%)uau) allova AB = m%oua\e 9

Coubrollano quauke & (A®Y (A%)t. Ova

(AR). (ABY = AB-B A" = AA'=1d U
Id
@ Se Ae D souwo Of\bO%OWJ\\/:> alloya A+B < wdwaaua\e r) @
A2(33) 3=(E0) mm(og) de wov
Olt}:oaeuw\\e
E&mp‘_\_ Mokkea 2% 2 b\kt%oua\e

B sso (\;\m,om v OWhouovwmale i R ¢ weanla cowe M@M

- 4 2 I R

(h2d, (=210 <\(3‘\r5->’ &)
\ i (Ol |
Bovrk W\ko%ouox\e ok wowormale

| 2 - -z

T B ) wakia A 8 V8 ) 1 _ AJQ
A= 2 @/oboao\m\e 2 1

3 3 VS 43
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Piccoa oL DU B = ( V2 >
-2

Quedba o nigha e cloume U GOWALI, auda 2 wou swkoucrmall

s -0 )G ) (C0)

o 5

Iu Cfueﬁ}o Cans & (UWWNa S| otheue @Q&wo[/o %Bb

E%t.wu\:{g Reudiouwd D NeHou Q’UEO%OMQU tu R3

(h2,-)) (051,2) * % %
1 = s (5,-2,1)
c | 2
! o 5 [ O S |2 =) 2( O o
P‘=2\~z AN=| 21 o o |\ 2 |F[o 8 o©
-2 ) -2\ 3 -2 1 oo 3

T odve Q' ludteo X A bosta, Ruiden
— o svwo cdouwma K AT g 26
— Secouda o)
—  YRua 3
1ol—lo —
Esornaio 4 Twovon baz okouwownale d RS tu wu
Fuih 1 etrow (e pol Soud 2.)

hawo oo Sessa PUAD (OULPOUSUR f% %
(s i () <
] ) | ) V2
s (%073 ) o (T E)
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NN . 3
Esxwaso 2 Stessa cosa e R

Uy, 02, Uy bo svbouoluale cou Qo prwa compoueuk uguale,

Lo cnco 3R Hpo U4 = (a,b,c)
U2 = (&, b,-C)
Ua = (a, 757)
Dt Succedine e 0 hTr et = 4 <0 UL> =<0%, 0n > =0

02+bi-c?= 0 <04y =0
Do quek dedwm o dAL
2,\.>_ L 2_ A - ‘
O+\o=9_ C o, and> C—\YE QA\ W»UA_P\O

3 ~ >

a b C AND “lEC,-_. .. AR :»ZL;‘— :_r
C p yoee) > QL \fE 2b

a b -C o

Quiudi o¥0 Sogpaww che  OZ+B%=

N|-
o
Q
N
I
©
0%

AN ’]3\01 =

A bzz

| ) 1’3 | ) -
- - A =t aw a=-12 = = -=
2 6 & g

\5@0\&% LTS %(Mwm O

]

CQ)E1C>= <—\f_‘_§)\rl—€ ’-\Y%>

|

| -
Cr= (k) (® 0 E)
| -2
- L[, = o
U3 < SRR T )
4Un,0a>= 41 <0300 > =0 <Us. 02> =0

Ouoiomenr == SogRie Qn PUkD Cousp. POS. PoSSO combiang | SQ%M

Oss. > Q& o Cowe J\,‘L%M.d{ wia  uarace, oﬁewgo wra dxD
O’lko%a\AO\\Q, lo cuk Swdde & Qe %Sposﬁa.
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ALGEBRA LINEARE — LEZIONE 35

| FormE  CANONICHE |
Daka £: N — W Qiveawr, 3¢ selpo bawe Looan & Ve W,
Quoako puo Sveutans \o::\\q \a wakica .
cou bauh zen

DUL SCURBM I LOOUUIAUA BUD
— 2N W e 5@%0“W"_QQ bovar (i pontenta edl amivo
—_ % v \} —y \/ 'y \J%QA..O WRNYL ‘% SLE-SSR \OQ/QQ (\U 'Pa/L-"'eVW:ﬂ @OL Q/ZAA‘,UO

Psstauwo hovone & bos i wede e @ warlticg

@Luq\q Slo de +po

wauce 'JA
identica A .
NwIN erg

dove L 2 i\ Yougo ol Qo Aweusoue dell’ (wuopiue.

Esuupio \VARRYY,
v L
Consideriamo 'applicazione lineare f : B! — B® definita da

Hr,yz,w)={z+y+sy+z+ww—1)

Determinare quali delle seguenti matrici rappresentano f per un’opportuna scelta delle hasi
in partenza ed arrivo (nel easi affermativi non sarebbe male anche fornire un esempio di tah

100 0A 1 0 0030 005 &
011 0 0« I DOODGD 0D o100
010 00 0 D7Foa0 \ gd09ga0

b

basi).

= B =
= a0

1 2 3 4 200 2 0 0 2 1313
5 61T B 0040 0 v2 &2 0 31T 31 =D
010 11 12 ‘.3 005 5 0 0 & 1 31 3

Se Il vouge # 2, Wil ¢'< sova
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R000,2w) = (xsy+z, Y+t W, W =)

Dowamda 4 souow L wohic & £ uUsaudo L baest cowourl
lw 'poﬁeu/ta 23 WO

4 4 4 o Uiste ad ocdmo @ wolkipWcaudo per
A=| o 4 ¢ 1 <§>@w vewire Q' vapremisug data
-4 o o {1 W

Tu alkuoklua £ (1,0,0,0) = (1, 0,-1) as 4% coouma,

L (0,5,0,0) = (1,1,0) ~ 2% colouma
Dowawda 2 . Seferaiuane Diwn (e () ¢ wna bark

(@) = Spour (cdouwne) = Spam ((10,-1), (1,1,9, (1,40, (oK)
Cy=Ca-C
= Spoun ((1,071), (1,1,0))
b;/x del\ CILMAQ/%C\LQ,

Lo loua o R da 2882 wna bom {03,00,04, 06 K R ed
es\SR tma ook { Wi, W W) X R W an Qo waldee diveska

41 © O © «— Wi

C= © 4 O © < W3
© o o O & Wy
OB

L) Lo LU W? (Uw)

Cows dhvovo qwesle. ba/ei’7
~>W560¢6MMS\QALQQQ\€% (e Ua Sl =2 wvmk-wu/hﬁ)
— Uy = O MD\Q‘\‘M Uz & Uy aocl wia bOVBQ &@h

—> Wy = L (0e), W2=R(0n), Wi Cowpleta wy e Wi,
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Ca\ch o ex (R)

KMt 3 = o 4yt 2 =0

Y ta+w =o Y++W =0

— +WwW =0 —‘3—4——%—4-5‘4"——-9-‘
T

UU':'E, T=S, ((}:-‘-E—S) X=—&~% = £t+S-8 = E

(e, w) = (£,-k-s,5,€) = € Omh0,0)+s(0,-1,1,0)

\(ej( _% = SPQ,{A, ((\1_170, 17) ( 0, =I5 )y O))
1

Uz J-\L,,
Bovo cow U= (4,0,0,0) U2 = (9,1,0,0)
—o - O
0 1 o0 ™t =44 (-2) <-4 FO U
I - o |
O -1 | o©

O wy = R(o0)= £ (4,00,0) = (¢,0,-1)
Woy = ‘e () = ‘%’ (07110703 = (i)i, D)

Come Wa woe oo (1H2,3) . Vaufleo

4 O -4
4 4 0O Det = 3-244 =20
4 2 3

A
Relaraoue Yo Voo walie  (waale M‘Speﬂh olla boame cowowica e
quela %uq\& C.

Lezione 35



Stampato integrale delle lezioni

157

R dheuwgpue &' wra dall’altra wediouk coubi A ko, coe

. @

wmlmu. GxG i caulblo bone
?;x?: Ow._

e oowt, ( potruso, dalla {us,02,Us, 01
Cg‘l"‘“ \ -

Qolla cauduwics olla comourea

X Ralla

{we, W, Wa l

4 o 4 © «— €,

o 4 -4 -1 & < 1414
M= 0O o0 O & « Q3 N=lo 4 2

O O 4 O J« & -4 0 3

S I

U1 Uz Uy Ug

\

Vailicone de offetvament  C= N AM

Rossiomwo hovone wma oo tu wn S walie €

4 0 o o &~ Wa

O 2 O o %-\;wz ws 5 wieka d&'quelbd{’p\«‘w\o\
O O O © “— W

t o4 7
HORIOE R

o 3 Q o — TWL
O o O O <— 3w
O O ¥ 0 |« zw
QUus) ey £loz) L(ux
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Cowe posso offenow & D Luale

-4

Soppiawe A C= N AWM
Allo skesso  wodo 1
C = Ni D M.A_
Mo allova N DM, = NTAM

2 da QUi PoND MCoNONY D Coune
D= NN*AMMS

- (YA (et
2

Qo cdo & sto
: Colo ume. K que Souwo
. uf;ﬂo&owz 0 s, ooz & R

Wl o K RS

tu cwh sucede quellh dhe deve sucwolow !

_— o — O —
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ALGEBRRA LINEARE — LEZ|ONE 3¢

ol U, Um) 3V U ad Qoo walde
osscioko ol £ Usubn "oellp"
(shssa boat Tu povteuta ed U0 ) |

2

G 2 202
Juhoduioue wistasionale A = (-1 | ) Calcdon A

Sulppomk e AL et M wahicy 2xz twetibile Jdale g

MUA M = Qé"5>

Alova  (MT'AM) (WAM) = é%)
MAM AWM
M A% M
Tosso  cau wmiona, %O"W 2 Jodke
WA W AW AM = (?S ;)
M AS M
Pu w %we/m\t
o e AR )
MOA ME ( o 3
road Q_w'zz o ]
Da Gui POSSO Mocanone A = M< o 3'2»0'12 el
S o bt ™M ho _%w&p

W Wio ook At (M= wiaMic Cauoio ko Y.

Foume, coowndae ] Obietioe . dakan £V =N Queona, Hvovaw

Q s\ @aum Judke Qo '*o\UAA& I.MJF-Q/\MAQA/CQ‘ e oL S\ twewto qu-a\ooso.--,

Coso wud diw Lo MTAM 7 Vuok fow Qo Sema applicos oue
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Cose e Mcceolne utila wwova ooy ? ( 2 0 ) < W
Q(U‘\\)t'l\)'l 0 3/«
42
f )= 20, Dy LU
( 4 2><X> P % L{_?‘-\-?ﬂ = 2 %X% =0
—\ \ ‘\’5 - 26 - > +\a = 23 —x-—U =0
A Uy o= 20 o= (ry) = (1)

(DG i (RS

Uz = (5,0 = (2,7)

- —
(15 ()
~ =l [

Quudn

]

L. Sia A watue mxm.
® S diee cda A QE@& A s ongk oe R WE@ toe
Au = U
° T Covhspowdamt O St clud aukauo |t vedoud |
° Dodo wm audovolow XN, L' tumewe K dull T Ue R toli de
Au = W (coupurs guello wullo ) € e W&' X, ed

|

L UM S Sp wlouale |
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| Come ¥vowo cudovnlou. / auntovettond | amtospaes |

Av < XNo & Av-du =o
= (A-ZW)ou =o
U#£0

A~DW ha uw ke = {0}
< Dk (A-NW) =0

G 2 b= 2
N Srpansio A= (-\ | A- A1 = <—\ 1—>.>
™k (1\—\1&3&: (e=XNY(=-N)s2 = N-5XN+6=0

1 (A-2)(-3)=0
PQ\L\NOMO&L %S‘a)d@ m >\= 2
Jde o Poliuouko

N3
CARATIER\ST\CO

Lua woka ~hovak ot ombovelon , pun Frovous ourtosettond /autospom
Mo |\ Siskewa Queae AU = Nox

Reo\a woruatoia- PO . altwotiva dvovoe N ter dh A-XTd
ANV JEUTENNG

-2 oo
A-121d =<_, _ ) ker = SPOW\(O,-—\)) - aw{—pspm:t‘o
1°C - 2°C e 2

| 2
A->1d = (_] _z>

ker = Spaw ((2,-1)) = outosporio
M -2

&op\f\&&‘%&u@m\g wllda o wmensione m:

— madotie aubvalol = detemuununanie,
— Sowmuna ouwkovolo = Waccio, (sourma .

sulla d&o.:%ouox\e. D

Colstart cou
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Nl cono <ol Dt Qo Mw. e RBupice. . Se
MTAM = D @"\QA&QM\Q

alloyo

Dt (MTAM ) = Dk (D) = pad. cudovalou

A\

Dek (M) DR (A): DEATD

ek ()

_——o___.o———

DR, Due wakich Ae® (quadiale m=m?) s\ dhcowo [(SMIL[]
esisk ™ bl tale dag

—_—

B WAM|

(wovahmenk © A B rapusudouwo Qo Sessa opplic., Sdo ooy
AR D)

La wahicr A & Ree d&om&u\o(\i%%a\o;\a se © Muul, ad wna
W o it &Q/%‘ZMO\\E

D_Y\)'?r(;%&. fpw'\mc'xpal}»_ Due wokuad stk W hauwo
— 3kSwo pdiuwowio caxatl.

— Sesso Jefmiumante

— skssa Yoo

— sesst awdovalom

— Skso forma CauwoU o .

—_— — 0 —
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(02) (52)

=3 w=23 =
D&% =9 Dek=2 ek

163

Diquesk € waidl , 5 Souwo sl o i low.
Towne &' tutvusa

Tu e '_QQ alble Sowo d(_qpogua\\"t%abl‘\i e \OQMA\O \90“/‘4-0‘ Wu’écq (;2)

Rewdiowo L' wlhua
A=

3 K
A“Ié 5 <_<+ ,_g> ke’r b SPM (CZ,—O)
3 \R
>\=2 A_Zlé: <~(+ -—S) '\<P/Y'—'—SPM ((S,‘G—\)
(23 (=6 =3
M(—\—q\) M_<\2>
SR %}Lcoiam 1 couto
| ©
M—\A M = ( 0 2 )

“b‘\w%)ua\\‘ﬁm wAe ko = *KO\\OW;_ @oru,ua CaUQ Luco.
d«‘a%ou.ale, (% guestn eeoiste) oal
M e neolizeo |\ passageio.
Se puwoiomws coue B Lo quiuka Wt howeue Mi t.c
-4 1 O -\
M, B H, = < =M A M
T I OF > st Tiwokue Vo A B

/ _
Mo allova B= o MAMH] = (YA (M)

— 9o — Q0 —
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ALGERRA LINEARE — LEZ|lONE 3%

Doumonda: e stoblhsco Se wia cauka A € &aﬁoual'\%ab\‘\z'?.

XL Dotko wm amtkovolow X st deluisce
—> umUce.p\kdEd ALGEBRICA X A & wwlkephate i A cowe

Yool deQ pdiveuns caratfoiges  ~o wa (X
—  wollepicba GEOWETRICA U X & dweusioue del! auntospasso

Foto %mexm\e R Oyt A outoyolow vole

~

t 4 < WLSC>Q < Wo(%q

Oua woahuce A< d&a.%ouq\(z%ak:i\q, SUl REALI se e
Solo S \)a\%awo \ se_zax,\ew\;\ e ébcH-:\
® duwr %& dutovolow, kA Souwo nuwem Aodh (¢ wow Souwo
oﬂs\:@ax« ad. o )
® v oyl autoolote S e Wg (O = Wa (X) |

| Govdlanio | Se dukk ok aulovolon Souo 1ol e sHuk , allom por
S%\W%o e d%a%oua\iua"e\h

@ qQueso Care  UWa (X)) =4 o S%w autovalow )

Esuplo () = O—2) (=) st de chu
- X=2 ¢ vadla X wok 4, quiwdh Wa(2> =41
— X=1 € vodice X wok (2 ) il Wa (V) =2

POV = XWX = XO™MO s X=0  A=%f ccsplecsy
(4 sdo auton. e , 2z auloy. daveug

Lezione 37



Stampato integrale delle lezioni 165

A € O Lovma  Cauwduico delle alhe ?
U f?cb:mowulo Cana M &
PN = A= bAFS
T N\ prod. vadied
Sowimo e\

Caurloicha da SQ_%WO

A= 22(4-5 = 2%4 ~» Q0 vrodicn Sowd nuwen
counplest | gquiudd woun soWo
d&an%oua\\%%alc(k' sk oL

Lo nadich sowo due vuwen cowrplesst ghshiuh, quiudi souo diago,
wolizoloh S\ mmP\ess\ u Qo*«vvm d«‘a%ouqle

214 © )
< © 2-4
U ProCeduiuento € Qo Sesso che swh Aeole
5 5 [ oA 5

A= Q_Q_—-\ A= 24 A-X1d = <_2 _3_x>

Dok (A—>~:1a} = Cg@)(_z,-;q 440 = —-JL+BL—[+[O =0

Qi & Xer (A=XI) = Spau ((-5,3-4)) ~» autospass &
A= 2k

- , 5
~8Cs + (3~1)Cy = "5(_2 >'¥ (3_’0(_3-,{,

= (Aoo—m> B (g>
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Ne 2- % A-DH = (

RS 5
-2 —3i«

kev ((A-XT)) = Span ((-3,2+4))

T
muam ok que@)alﬁo
-5 -5 : B3a 1) |
M= <?>—JL 3+Jx> L <_3M _5> 104
Dek M = —1/5/-51, -(-)/‘5—5_,{,
= —low

\ \ 214 O
Vamflca ! M_AM=< © 2—)&\5

—_— — O —

100 300 100 -3 00
030 0-20 6 -2 0 0 20
00 -2 001 543 0 0 -1

O Soud %2». awtovoloti

Tato %ukm\q ' A e ‘MQW%CQJM. &u?wg\a,/ﬁu@.lum) 89/& autovaloy,
Sowo ((cou wwotepliuta ) o 2l ekt della &{a%auale.

Sta A Qo pa wahic

PN o) o

ot (A- 2= m& 6 -2-X  © ) = (=N) (=2-2) (3-A)
5 Lo 3=X

Lo Yodich Sowo Asl, A=-2 e As?3

Nota bauue Q0 prwe 3 Wil hauuo ot shessy auwhoyolou , Juth
Mo & Nt il ((We (N =4 )
Quuaudi Sowo ik d&a;aaua\'\%%aloz\/{

, 1 OO
chu%)ww\a Counun o <o~—2 o>
0 o3
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Ne coam della 2%, coue Yrovs (h ¥ d¢ passagedo
o ©
A;(G -2 o>
S L3
O O O O
>\=i A IA < -3 O>< >::: <6><—2>
5 ¢ 2 5')(.[.‘291-2‘%

% 1%X= Y =9 %3—%—*6 =Q

S +u@+2%=0 lb\6+ql—=0

(xu,%) < £ (~2,—¢, ]3)

2L=0% Kal""l-\f'h X = ~2%
dr\\)mﬁefco Ok

Ker (A-I1d) = Spau ((-2,-4, 1))
%v‘\w\a cdouma kM

3 S O
) ker = Spau ((0,5,-4))

A=-2 A+21d =
/aejc‘\oxéo colouwna ' M

5 (+ )
-2 O O
A=53 A-21d = < 6 -5 05 k@Y=SPw((o,o)13)
f b O 44'2/1/?:0\ colouwn o Sh'H
Aucia msdveudlo bou tuauuneuk ‘
‘ questa < 9 wuca
E th? sze @\Om' &‘a/%oua\\"i%a lor
M%:i %=:L ULS 4 Mke):] = W
21 3 2 1 -1 6 —4 2 0 2
o2) (62) (i3) (12) (“) (? ]

=G ™ =g W= 4 Tr=¢ =G
BRA = ™ML =4  bek=g¢ Ph=+G  Bk=g ‘M/tq
N —4X+ 4 =0
(a1t o

< Q wwico auwhovalow  cow Wa (2) = 2,

U pehuowdo caratfimsie € Ruwpe

Quiundi. X=2
RA Sopre AL Souo &a%zma\i%%abafl/\‘) Jdeno caleolant
We (2) = Qe Rer (A-2T3)
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LEZ|lONE 233

ALGEBRA LINEARE
Note Title

15/11/2022

2 -1 12
o1 2
oo 2

l)'lj?_

200
010
002

L2y 2

4 0 2
2 2 12
-3 0 -1
ljo-\z

200
020
T 51

l>9-,l

1 0 0
03 1
0 -1 1

()1)2

(2i2) (i32)

Calcolone. audovelan & wolkeplidto.
Pk 2 wakin 2,2,5 S wede da gh cwdovolew Sowo 14 2, 2

Yedlowws e '\pY'\ww\

4~X O 2
™K (A‘%l&\ = 2 2-X 2
-3 (o) —1=X
= (4 X) (2-2) <1=2) +6 (2-X)
gk @ A -2+ (=) O )+ 6 ]
woldphicone ! = (27R) (X% M-y h-4+6)

[}

(2=-X) (M=23X+42)
(2=2) (D) (X-2)

[

~s cautovolou @ 42,9,
=X © o
bk (AXRY=| © P
o -1 =X
= () -0 + (=N
= () [ 23 X=X+ NT 41 ]
= (=N (N-uX+G)
= (=2 (-2)F
~ oudovaloy, . 42,2
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Quindi dlagoualizrobile &2 mig(2)=2 <> Kw (ker (A-2Td))=2
> N2ugo (A-2Td) = 4

10 2 200 2 -112 1 00 200

2 212 010 0 2 0 3 1 020
(-30-1) (noz) (u :z) (0-11) (TS])
2 O 2 O O ©° O -1 2 -1 ©1 0O O © O
<?_ o 2) (0—' O> 0—12) O +1 [) (O OO)
-5 0 -3 o O O o 00O 0~ —l 2 5 -l

LERVISNS 4 fLouw%o i JLD.M'%Q 4 J\,am%o 2 /\-RAMZTO 4
TTule voume Qo L2 sowe d&a%ouakia;%ab{b(

=

bic\x&oua\t’ﬂiw Q. PR

X=a | ke (A-21d) = Spom (01,023, (0,150))
4‘\

U2 Uy (o o)
3 0 2
kor (A-3d) = ker [ 2 1 2 | = Spau((2,2,-2))
-3 0 -2 Tﬁ
C]'\’CZ~ —-C3

Q.C]4—Q.C2*3C3 =0

92- \o>
\ ) = 2 O |
Quiwde ™M <—5—IO
| O Q
LO\ \)‘ZA}-\;%;.CU\ Sole. e H—\AH: <OZ Qjé_. O~ %(U’a) =203
00 2
1
£ (02)

—_— 0 —_—n —
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Voo & Rre 2-X 3 &
© 2=\ 4
O 1 -
Bk = - X (2-2) = (2-2)

(=M [ =2 (211
(2=2) (=2 2+ 2= 1)
(2= ) ( )\2_23—4)
A= 4% \/—_5_
3¢ 1 calodh Sowd @wﬁ—{) Qo B° wakae € d«‘aﬂgmal\'ﬂ—abiu (Va »
oubvolow ol Ashul |, ¢ & sua forma camotica €

[]

2 () )
@) 3 O
o) ) -8

Pex Qo alMa \oiSa%g.&a {owl UJLGCD_ Qo

diou%ou & wy (D=2 & Mux (ker (A-IAN) =2 = W(/v:@):)

—
—_ = —
= b= =
—_— T B

—

————e
= /| =
= —
= =

—

—
= = kD
— WO G
£ s e

e ——

—
= = —
e
s e R |

e ———

——
= O =
==
Bl e T

e SE—

0O 2 O O | [ 3 G Ol o Ol o

<01 ><ooo <o |><000> (oor>

0 00 0 O | o | - oo | o o |

=2 leuwged lawp(  flawgpz  Adugp2
Fb((jd&)\:l

wou Q\J
autovolow

—_—

Lezione 38



Stampato integrale delle lezioni 171

310 311 33 3 301 3 00
031 031 03 3 031 -1 30
003 003 003 003 0 13

I duti v cam QL ourvalot Souwo 3,%,% (A=2 2 autovalow

cou Wg (3) =3 )
Cuic soun o wwolkAicis geowehy che

© 40 o 4 4 O >3 © o | O O ©O
O 0 4 Ooi>(005> o O (—\oo
© oo O o0 6 0O ©O 0O° o 1 ©
Woy () = 4 Wy (8 =] Wwg(®) =l Wig (3) =2 Wy ()=
(PUdL vaumgn =2

Nessuma & Hagoualizzalet la,
N 4* o @' aumtospanio & Spamk ((1,0,0), (0,10
No\la 9% LuoWica \Q,\C\thpaﬁiQ 3 Spour ((l,o,o)}

+ 5% ) - * Spaw ((0,0y 1))

Cous\dam oo O iMuwes wolice 3 O ©
-l 3 0 | = A
O 4 3

Do (= wc&ow\m sora, done) che Qo sua Lorwa  camouica P

%3 £ O \evr Dalo s buouo gqueso, fvovong Qa H
O 3 4L |9 PASSAQEHO - Cosa der Succedoa g
O O 3 /<«uy Au =30 s Ut = Qutoveton D
Pl |
Aty AUy Aug Aoy =303 +Uy

AUS = ?)U'g,'l—U"z

Quiudi posso peucds. U= (0,0,1)
T gpuerodsts dell’ autospaiio
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Coue one O = (%, 0,3

5 O © ® Bw o BR= 33X

U ) Y | S| |T| o =>43Y s BY  a» X=O

o | 3 i £33 ‘ Yrd= 324 > Y=
A Oo Y0 O3

Quiuwds ?O%SQP\{LA/Q\S\J\Q Oa= (O 1,0)

Wi o O = () tuspouendo

> O © % D= o} > T BX
- 3 0 3 = 5\0 + | -><-)-?>U= 35 +| ~? x=—]
o 3 x o O (64.'332-_ = 3z - U-_-O

Quindt psso pundens O3 = (-1,0,0) da o
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ALGEBRA LINEARE — LEZIONE 39

| FoRHA DY TORDAN |

Plocdui & Jordous N 4 1 ool IN 4 o
N o x4 a1
O o X o

{
hN
Movieg zPY_é_O_u_k vk sula &&a%ouq\@ es blocdu oK aovéau
2 4 LD Xsulla
! &W%O\m\e pu,o\
p3 e 4 o O

@@

Idea t AR wan Mo @ d&a%ohq\i'%%m, uuwu%x/w MR a 6@(@%%0\/\9_

va“\ \@ouém&&u\k\ Rendiawo wna wrodues A mwm |
Allova
® Ac &wodo\xa\('-a—a\m\k su R s ¢ Sdo se
- otk PR M auddvolou 0w neon
= Wa (XY= Wy (N) wr S%LM autovolow, X
(e uth @A auntonalon Sowo Al e isrudk , & ARcouda vicllesta
< fgmér'\s)
@ A &Qa%ouu\i%%ab[u s € & o /o &R
— Wa (X) = Wy (XY Per S%W» autvalow N, audr cowu pleSSo

(@ M Mo € %co&\"\s) o %QA u auwrovsdon tu €
SOUQ  AUWLPAR )
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@ A € daopualinabie (b OSSO} (ciol Qa bage T ol S soubve
coue. wakina Jagpuole Sipue prewdon osksuounale e guiol
& wa e M DASSARAD 3 G@co@uq\e)qwlwdi Y=Y
e ¢ sdo/se A ¢ [SWMETRICA]  (TECREMA SRETTRALE)
(i -?o«/\—\'iodm\n_ Jude & wahicd stwweMicda hanno av autovolow

Ao , A& Coutodi cou wRledictor | e uia (N) =ty ON)) .
&) A ¥ soupe [SORDANRRABILE|su €. W dal cano
= 1w A dwe Oeux?axowo sul\a &a@uqle DU %QA
CITERNPAT (D%M N coupone Wty (NY wolke )
=3\ vumero dec Hoteld cou wun coko N 2 uguate & g O
— Q%A W X222, 1) nuwero XN Woccdu o HuaQuadue Sk
3 dako do B
[ diw (kor (A-X38)*) — diw (Rer (A-33Y*) |
(da questo Laumla Mcaiawo 1\ nuwss i blocciu i
%A:\. dimensioue )
® A ¢ jodawsrable su R 2 e 2do % Juth ot m
coutoualow wuo  Aoca (qu&\\a ot i O & wma
waVice Ao )
© AR g govéqmoc%a\o\\n. su B S cousidomouo Qo
ot R Jovdaum Neali , die ovo destcviouno (&
drugoue da quelle couplesse ).

Rt Loudauweudale . Se A ¢ wue walia neole, allora QR
v audovalow davverno cou.LP\essl C/Ou&l:a/g:ou/o @ oopp[Q,, ool
— 2 2= a+rdb ¢ awtovlow | allova aude X =a-Lb Qo e
— g O%Uu Hocto couw b Comispoude. uu lelotes ou a-Lb

a+ibo s & b
a-4ib -b a

JORDAN su & SORDAN REALE
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tx-\i&; il a b 414 O
i —bqO'i

AND
a-1b ij a b
-+ -5 a

Ele wahial M o possagpto 7 O equivolwdeweuk Lo bam ¢

i D wakiie assume S vwo di JORDAN REALE

— Dot PR w\% nn e EWWQ%QWQ delle ogwispou,ow'(ﬂ‘
bas coupasse.

—_0 —T —
10 10 01 0 1 01
(01) (0—1) (10) (—10) (40)
) 1
o tu oruna
Camoua o

(Wledo M =1d)

o) 1> S=0 andovolon = £t (1ol tdigduk )
(d_ o P-4

Aleusakvo boviua - (-,\ 4 > B (N = N=1 =0
N > XN=dq

Cuindt  Porwo camourca su Ro C - (é _oi>

Come tvowd Qoo W X ?OSSQ%\07 Rsdwe Ao = oy }w bouiwo
AU‘2=—U"7_

O?pww. tw aluaovo

A-1d = <~¢ 4 kv = Spau ((4,4))

4 -4
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A=—1] Ax1d <-& i> kev = Spaw ((1,-1)
4 4

M=) e () = 2 G

C ALy - - (e
\NQN.\Q\QQ MTAM = o _[>
_ — 0 —
(o 1> S =0 X=t4 BN = X3l =0
_ < 4
+ 0 Ped oudovalow W €
AUhsHuh

J;Ol>

—> "D‘\qp@m\i%%a\:{\p_ w € o @owwxox cauouslcol (O i

— No d&a%ouo«\\'%'-bak'\\o_ w R
- du R e & 60\'&01& el dwe St Mcona da quella (w €

<L o) > ( @) {> (La walee walale © G
. AASD
1\ -

1 © dovdau Mools I T Sksyg N

Thovlowun M & PASS2RALO wel cand Chuwplesss . Tovo @u
auwlovetort couwnplesss [ Bovtwo soebe  Auy=dox, Avp=d 0]

A-L1d (‘i i) ker = Spau (( 45 4))

-4 -4 SOWD UMD
I‘ i\ COUUL L od—g
. de\Y ol o
A il <* ¢ 5 Kor ~ Spain ((4,-4))
-4 £
4 4 -
Us = (4,£) Gg = (4,~4) M = (i J> wWi=..

L ©
Wmlica w MTAWM = o—/l>
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Se voless: o ook B \o 'ao‘réwvx Nealde , Scuwo Uy Cewe ponk.
Aoas PR PR L aduoM o

Ug = (L) 4 (04D M = (g °

1 T
bax prw o W

PASIRORAD ollo 6@(&%
oA,

O o
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ALGERRA LINEARE — LEZIONE 40 J
Note Title 18/11/2022
0 -1 1 -3 11 M1 11
() (53 () (Be) (B4)
5=0 = L S= 4 S=¢4 S=0
P= & P= 0 P= 4 P=13 P=0
A= €44 e 70 N=2,2) =7 X=0,0
NG Uha = 2 N3 Wa =2 \M3=i
.1
Mahic fnaus, sug.
Ak = L sulla < C 4 >
&/iou%owmlz O O

(mko) oo> <L 0>
0 -24 (oq O 3
TOYMIAO. COUMO UALCA,

s ¢

0O 92 >
-2 O
ToYWa COUOUACR

s R

Toach oo o cmd & 2% wahic (l \)
- 3

A=12 Cou [Ung =2) Caledo W (2)

A= (T ) o g -a e (g = I T

= N &a% L JORDAN o Wt Ulco bloed

3-(535)  Coue how B & pousagpio 7 e Auccedue

AUy = 207 Aoy, = 203 + 0y
Uy € ker (A-2T9) = Spaw ((1,M) o= (1,0
Px 0% %gg.ca‘o \ ooulu
U2 = (%w)
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<\ |><><> a;a> (\ XY =2k — XY =]
-l 3 Lﬁ =(3}\3 + ]> _x+?’:j=3'ﬂ+l _x-;.%_-:\
.. | ©
QOSSQ ?’m&dﬂ/\ﬂ 02= (O;l) QAMM/L H'_' ( I >
Walcan  MTAM = (53
9 - 0 —
O 12 () @0 33
—l@ 4 —1 5 -1 33 33
S=0 S=0 A=2d S=6
i o P=-3 P=9 Wa =2 P=0
. Wk<0=i _
0 -4 >\=i'3A. A= 0, €
<3 o> <3Ao> (5\) 6 O
o -3 O -2 o 3 O 0
d
)
<_2 2) “=<\-\>
va e ¢ 7 Nal
vohe Se skSIQ O (voli
3 slesw)
— O _—
-1 2 -1 2 03 12 1 2
R —1 -8 -1 10 34 -3 4
S=-2 S=-2 S=0 S=5 S=5
rPz*\‘f) P= (¥ P=-3 P=~2 P:A_O
N=3,- Ae—12yL A=203 y. B5:m  y. 545
2 2
4 P)
\E ™ . 5 s
<3 O) < o> CT S ] _2§
D "5 O —\6 ,_JE 5
= =z
S=-2 =1t  N42>w% (¥=-0 A=—42\1m13 = —42 {16 = 1244
Sz % P=-2 N-5A=-2 =0 A= 522548 = S=133
2 2
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-L" — + 1
s=5 P=10 NesAt0o=o Ne SFV2s-ko 52405
s 2

facaouo & M K passageao mel caeo
< - 2 ) omdoualowl A= —1 240
-% -1

JORDAN  counplesia —1+ 4L © N T
O —\=GA

GA 2

S G I
e = Spau ((¢,20))

X . _ \
M WWO wu-?\QSSO\ : M= (—-'ZQ " > “Q/\A@\'COL‘. M— AW = Jq;

JORDPAN nuale <——\ & = Ix
-4 =\
)‘\[5@%\»@ conptko dopo video |

Necdo Uy Complesso = (1,0) +4 (0,-2)
A +

WUt U & Oy

*“(éi) W¥(§?>Cﬁ>:($§>

wigen wan- (33)GE)(03)
(@)

|

©

() e
el 1

Vo\T\oweMmqumbq N=~42344 s
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111 010 01 0 0 -5 0
111 101 10 -1 1 0 1
111 010 01 0 01 0
3 00 4 1 4
0O 0O Forma camouca della 4% M:(i —io)
O OO 1o0-4

Rougp =4 = Dk (ker)=2 =D ug(d =2 => X=0 ¢ autovalog

alwewo dop;)fo
Tr=2 = ol audovalon Sows 0,0,
Uhoy =2 \
o, => Sagoualizea e,

I quesko cand, Fwdo Lo walice Swwwmeica, Sappowno oia
P o amche hrowon wb%ouq\e'. U d equivaly @ houong
U3, 0o, Uy ORTONORMALI t.c. Ao,=30y
Coure posstawuo @/& )

Wiante  @aduiouwdX  ORTO GONALI

o= (O,4L)
Uy = (1,-1,0) & 8w kex ed & La o
Uz = (1,1,-2) < Torumula uu geudsa
L S S
Vo |
(I O
Divideuo pa Qo WO ovo
L 1 L \Lt[/ B0 o
M:<E :rz\_ E W?AA»?\CQ: M AM =<Oooj
“\E 7 3 ©0o
5o -2

AU: =0 AOB <O ,
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ALGE®BRA LINEARE — LEZIONE 44

Note Title 22/11/2022

; g : . 2
2. Determinare per quali valori del parametro reale a la matrice ( g ,'3 )
a o«

N

(a) & diagonalizzabile sui reali, = as- 2
(b) & diagonalizzabile sui reali mediante una matrice ortogonale, &5 SEU.A.LMQMC_Q = s 2

{e) ha il ker non banale, 4= /LCMA/%P L & Dk =0 & B—2a=0 &D a-= %
(d) ammette I'autovalore A = 1,

(o) ammette 'autovalore A =2 + 1,

(f) ammette (1,5) come autovettore,

(g) mon & diagonalizzabile sui complessi.

(2) Diaa, sl Al & 2 awlowlon oli cou Wa (O = ey (N)

(\—k 2 >
o - Pa (N

Mg = 22 | L-3+2a = 2+ lraa

1l

(=D (-XN) —26
W-uNZ+3-200 =0

® S w2z <o, U a<-g, alore au WO ok = W diag wR
° R ¥2a >0, Al A>T, oo 2 audov ok DETNT —>Hag, W R

* S 12’ =0 , kol a=—-7‘_- ylovn ¢'S X=2 cowe awtovalow i

Wa (9) =2 Tuth ipeuds dox kg (2)

A:(j‘_zo A_gm.—<:' ?) Diwe (ker) = 4

3
2 2
i) =1]
=> \o &A‘c\% w R
e queske cano Qo Sovuna CaUUCO € <9_ 1>
o 2

(D) \ 92 auwede Uautoualow A=1
<Q 3 )
4° ude Sapp\m dra PACN = N -uX+3-2a . A=[ e emers
Sowmoue.  Alloxa |- 44+23-20 =0 &> 20 =0 D a =0
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Puwpde  Se A=l 2 awloudlow, allova 0'alo aubovalow & X=3

(@ sovuma e éwxm Qo Ivaccia). Ma allova
Det = '?\'Oé%‘(ﬂ\\ = 3 & 3-20 =3 A~ =0

2° uodo (tu nondho 4-bis)
O 2
A=) audoelow & ™ (A—Jé\ =0 & <a 9_> =9 &3 2a=0
&> a =0

() Awwalte auwloualow N = 244
LUaliw & 2-2 ) quiwdl Dok = (244Ad(2-4A) = -4 =5 ¢
dax qwu N Uve

(£) Awwete  (18) e autoneloie . Jupougo
(q 2 5 :T S Q+15 = BN o418 =55
Cuog%w'.lcm A& = 40

(@) La watia < RUNP d&cu&. S m@\e&s‘t,’(‘QANNE Se =55
el qual cose Qo »@O‘r\l\r\a ComoUACa ©

(o %)

-— o — o —

=l |
ba =
o

3. Determinare per quali valori dei parametri reali a e b la matrice (

(a) ammette autovalori immaginari puri,

(b) ammette Pautovalore A = 3 + 5¢, St quiu.,di b=

(¢) & diagonalizzabile sui reali mediante una|matrice ortogonale\e rappresenta un’appli-
cazione lineare non surgettiva) e Bk =9 aa-1 =0  Q&=73

(d) ammette A = 7 come autovalore con autovettore corrispondente (1,1),

(o) ammette A = —1 come autovalore ma non @ diagonalizzabile sui complessi,

5
(I} &simile alla matrice ( 3 ‘1‘ )
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(@ < a-x | > Pa(A) = (@-X)(2-2) =b
b 2-2 = W-22-ax A+20—b
= N— (@)X + (2a-b) =0

N (a+2) \[Eﬂif‘— 4 (20-b)
1= 9

Muyo.%kum/\?m & a=-2 e A<o A =-2
— & (~4-5) <O b<-(

& L4tb 2o & be—y

Vonllca \w wn camm spalico R=-2 b=-5
-2 1 S=0 P=4 AN >\= ;L,;,
(s 2)

) a ) Aanete autovolow  D+BAo
<b 2> Vot & 2-3B4
=6 =D k=4
Dok = (B+3L) (3-54) = 3425 = 3¢
~> oo b (vwilico )
Iu alowakuo polo wsan Qo @O/\Mw\.a per A2 Souta Sopro,

() Awwelt X=x cowe autonalew couw aukovelrowe €1, 1)
Roviwo

| | 7 Rt =¥ a
(b 2)(1%(;) big =% b

(&) N=-1 autoualow, wo WO d«w& S COLuP\eSSl
Px Lora L' albve autovalow & —4 (altiwenk due audovolow
AlsHub => &a@mu%%abﬂs.B
Cuiudl. audonaloh = —4,-4  => Tyr=—-2 Beb =t
x==04 et = —8-b =4 lb=-3

t] 1}
g o
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Tolee. omcovo  vdRAL d&q,epuo\\(‘a-ab'\\g_ Dobotauwo  yeuflcons
ha Mo (=) =92

W% (-0 =)

~4 | \ o ~3 ity
(Aﬂé):(-s 2)4—<O\>=<—3 3>M§ :
N‘\t&w.(ke/r>=i

D UAS (——\)‘-:f— N

_— 0 — 0 —

010 -» 14 0
1 01 4 > 4
010

O 4 -

P

PAON) = XN MEN = = 2%4aX = X (=242) =o

© {2 o

— \ o O ©O

A’\AA‘Q\JOL\‘OQ,{ p >\=—0) >\= i‘\E . toywa CAUNOUACOL < >
O O 2
Audovtiow a occlmo = (l;O,—‘\) ‘—?\'Cuko\ cdouua della M

d«‘\uo:sscc%od&o ( dr Voludo
Pos> audae Lora otkogoUole)

Z=12 ~NZ ] O Couw uu po & paseuta S +roua,

I PR un oudovelton , ad eeuupio

o | -2 (£,§2,4) <« necouda colowug
%= —l2

ao SkSsa s~ (3,-(7,1)

L \)W%QCQ 1

OND/\:
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ALGEBRA LINEARE  — LEZIONE 42

Note Title 22/11/2022

<a \> Stumle a <\ 2) s=5 N-5X-2 =g

o 2 3 4/ Pe-2 2= 5iEn
2

Ladla AsHiuk => QWOL,%

Posta . raics w%cum[a oboto. Sema Wacoa e Sesso detrmmmiuaunk

~> o= 3 E-b=-2 Ao b=y
[ Riica |
-1 -1 -1 Raugo =4 => Diw fcor) =2
-2 -2 -2 ( 1 ! « .
3 3 _3 M%sc})aﬂ:\o &K A=0O

=> N =0 aulovalow cow Wg (0) =2
Mo T =-¢ => aulovalou ©O,0,-€

Tovua. cauouwica,

© O o Autospanio MO = kex = Spau ((1,-1,0), (0,1,-1))
© o0 0 Audospario  —6 = ker (A+c3)
© O -6

5 -4 -4
A+61d = (-2 t b ~2>
-3 -3 3

Fex heovong. %MQAO&ML MsoNo \ Xstewna
BX —\3 -2 =Q

-2 -\-(_,5—-')_-'-}, S M pASIve ...
—® =Yy +z =0
3 Quondo & diagpudlizabile

Pd) —+
==
-

E oy . Suplow , quiudl awdoy A=12,4,2
b\a%oua\ii%ab?u & Wwg (D=2 = Wa V)

—
—
—
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e S a=3%,aloya raugo = 4

A_IA = ’V’Ddﬁ\uk.(w')=2 AN WSC\)=2

O C o

4
<
@)

0 o W

AN d{a,%oua\(%%a\of[_q,
Sk a9, alowm Naugo = 2
AN &w@(@v> =4 UUL& =)

M N0 DIAGONALIRR

A Touma Camouico 1 41 O
4 O
O O 2

—_ O —-— 0 —

[ =]

i

D7 5 100 Quiouds Souwo Stuuwly 7
0@ - 0210 C '
00 00 . la mecowdo © PR L .cka,%ouoﬂe
Lo priwa ha autovalow 12,4
° S a#ie aF2, Ao Qo prima § dag., quiudi B gua
@OY\MQ camouco & Qo ARcouda .

° e a=4, dlow & piwa & Kag. & wg (D =2

O 3 5
A-3d = | © 4 -2 e ’LCngo =92 A~ WLSCD=[ ~> NO DIAG
O O O

A NO St
© Se aa=2

, allow \a NV &'O&Q). &3 W (2) =2

-1 F %
A-21d = O 0O -2 N*D/LO.M%O=-9_ ~> .. ~> NO DA G,
o o ©O
W quedo caro v Lovwma 1) 0 o
Coudnco & o 2 4
O/o 2

Esvasrio wheron @ Yrovong O M & 'POWM%%&O.
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Cousideamo € R> =R Sefiuibo da  (%9,2) = (452
Trovone fovuma. Cououlea & Umon Courapoudouk bore,

Solse Qo wolilee X P o & bost Cauouldre

L (1,0,0) = (0,0,0) o)1 ©
® (0,1,0)= (1,0,0) A=l o (o)1
S (0,0,l\)= (OJ])\B O o (4

TY\QW Supiow =2 ceutovalou X=0,0,4
R vedont & € &‘o%. calcolo W (O) = g (leer (AY) = {

—> Low < &Q,%.QQmaeovma CouduiCo 2 /LOM%0=2
o 4| O

3: (®) (®) @)
o o 4

Come Seteuniuo una possibile o Uz, 0a, 03 7

Aop=o ~ Oy= (4,0,0)

AUz =01~ misdve (B,8E) = (4,0,0) ~> Uz2=(0,4,0)
Aoy = U3 ~ Al (4,3.2) = (%9,2) ~ Uz = (44,4

1 04
Noulica @(uw\le: PO “=(0°11 > e allomg
O O 4
M'AWM =]
_ — O
Sta :% . ﬁ{m =) — Rsz [¥X) plr) — (r+2)p'(x),

&e@(wlbz dalla. Lovwla a Lot .
Dowowda  Porma cauouwica + bove |

Nedh oo cowe agcsee sullo boe cauowica 1,x, %2

1 —= O o 2 © « 1
X —> X492 A=lo 4 & & X
2 = a3y bx O O 2 <« x2
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Voluudio po\wo calcdane. da \Qo\*vnu\a %@.wrotle

atbx+ex® — (x+2) (b+2cx) = bxy2cxd42b +cx

n

u

24 (b+yc)x+ 2c%?

Quuuds oMa @‘ue O Cowe /R Losse f@ R>— R defiita da
R (b, ) = (ab, byic, 2¢)
Lo %DY\MD\ Cououiea < dzia,%omq\e,
O O O
© 4 O
o O 2
Tor rovong U, Un, Uy backa YWovone autovelon & N=o0,1,2

Kex (A) = Spam ((1,0,0)) & quwuds o1 =4

'gouwow»ﬁo
x=1 ~4 2 ©
kex (A-1dV= Rer | O O & | = Spou ((2,¢,0))
o O 4 e Quuudl  Up= 24
A=2 -2 2 o
Kec (A-213) = ke | o -2 & | =spau ((6,6,17)
O O O & quiuds
Ua = 4+ 4%+>R
= (x+2)7‘
Tocdauuwos Covr oo . Usaudo Ga Lovrmulq
PHO — (><+13\>\C><>
O = 24X —> wi2 = O (Quiwdl 0% Vo i Se sfesso)

U3 % (een) ™ =5 (x93 2 0ek2)
= 2042)%= 203 (quudi Uy Vot 2 Vol
Se sesso).

— 90 — 0 —
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ALGE®RRA LINEARE — LEZIONE 473
Note Title 22/11/2022
1000 1001
2100 1 100
3120 11 01
1013 1001

(P‘riw.a \M,O\Wu_ ' WO.MDOOQW\L D M%\IO\LQ\/{ 4,4,2,3
D d&aﬁ &D (MSC\) =2

O o o (O
A-1d = 2 0 ©| 0 A YOUUGR =2 A Pl (keer ) =4
C N AR \MS (D) =1 ~» NO DIAG
| o 1] 2
3 ~> Lo forwa cauouica €
D% ¥ © 4 4 O o
Js ] © 4 O ©
© © 2 ©
O o O 3
Esteizn » hovone M X OSSR
1001 Boviuo U F=x—o—o——4—
1 100 J -\ o o
\i {1] E 1; 4 1 — 2 1
4i——o o4

Dok = (1=X) (XY (-2 (=AY = AL (=X)-(-2)

sz\m = (XY U=-M)L (=2)*-1]
1 iga = X (A=) Q>\2~1>\+\~:L)
= X (A=) (h-2) 1L o 4
Autovalow : X = 0,0,4,2 L 4 o0
Tty € deaso da WLSCDB = A (eey) 1 4 4
= (~augp = 4 Dk = 444-4 =4 #0

A~ N0 DVAG
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~ O @o\«ma CaMBULCA © o 4 o O
©O 0O o o
=3
©O o 1 o
O O O 2
Esudwo - hovon bos 60?&1.«@%%%42 o Qo ™ d&?asso.%%«‘o

—_ 9o — O

1 2 3 7 Q(}Ju%o =4 = Dluy (\:gq-) =7
123 7) 2O ket o tg(ore
1 2 3 7 => aulovalow Souo  0,0,0,13
T/(:.(('ACCA:Q‘ s
=> “D\ou%:ua(i%%ab}u o O
O ® iy
2 3 F 4
. e | . -l o o 4
M daq)assa%o ‘1ot o 1
O 0 -4 4
T 7 1 \~R%Co e Vo T 13
b ¢ ey Vodke So Sesto
Fone @ Vounflca e MTAM s B\Q%oua\e
—_—0 — 0 —
100 0 'E:cumoq:m/o A=A 0O o o N\
110 @ 41 i‘>\ o o—
o1 1 -1 N
10 10 3 2
a 10 3-)\

Pa (N = (=X)0-N) [ G2 (-2 + 4ol
W=t AN+3+10

= (0" (=413
+
Nija = Q_‘_LJG—\?; = 2334

Audovalow: X = 4,4 2+3d,2-2%
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Calcdloumo  Urg (1)

oo o © 0 o ©
prwe [[1])-20 = (53 515 ] s
4 0 W0 2 ~> Wy (D) =
Dek = 1O ~> N oy
Fouwnwa cauwouwita <
4 4 o © 1 4 O O
o 41/ 0 O © 4 O ©
O O 2¥3% O O o 2 3
O 0 O 234 O O -3 2
su €

Gowe frox Lo bom pr quela nool 7
Auy = O A audouetoe A A=2
Ausy = Oy *O; W Un = (4,2, W) v nisolvo 1\ atSeuo
P ooy U @ O bade Usolbae W T
AU = (2+3)0  (autovehow & K= 2434)
A qQuesko ?uu:\o Un e Uy Souo Pk Medde e 'Pczyde wa@%‘ﬂm’q
U U,
[ Fon tute Qo wuiicle pa QeAdeio]
— 0 — O ——
Viska coue Qustisve § - Y — Hong
Founa Comowica + ba (U cwl assume Qo

@Of\uxa couunlueo
Suparleoviuo <a b) a b > <o\ C> La b43c>
—> 43 =
c d c d b A ct3b  4d

[ 2 come /& Losse (39,2, W) = (4x,9+23,3Y+2, W) RY
© Coue nr Sosse
a+briex A — (;Q+Cb+?>c)><-&—Cc+?>}>)xa+¢olx3 w Rea TX) ]

A3 Ax34,
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M osov0o Qo wotiee cssociata adt £ wella bam cauduica di' Maxo

4 o © O

O 4 3 0 | _, [ Da subito st vede e A &

O 3% 4 o S{MMQWQQ,un,dL d«'a@-d&\MSSol
0 0 0 ¢

Di questa W So Povma Comoudca. BoViwo Pumd

/ A

L=x OO S

) -X 3
O S =X
©

Pa (X = (6=2) (-2 [ (-X)*-9]
(=20 (N =22+1-3)
(622 ( XN=2 2-%)

JP

il

fl

(62X (A-a) (w2
= (6 (A+2)
Audovalow @ X = -2, 6,0, ¢

I

%\so%wz calcoong lMs(Q)

O o © o ougo =4 A Diue (ker ) =23
A-pd = ©-3 3 © AN UAS(L;)=3
O 3 -3 o D blo.%ovxa(i%%aboib,, [e st -Pm(w:x,
O O O 0 ga Sapee dall’ tuizio )
L
Toumo. Cououiea G ©
o &

-2

TeovonL L oo d«'a%ouo\\hmw‘t
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>\=¢+ Ke'( <A‘L¥IA> = SPQM- C (110\070)) COJOJOD ’)> CO)l, |)03)

(O O O3

er = Spou ((0,1,-1,0Y)
\\
Ot

O ¢ ¥ 0
o O O O

@
2
3
o

S O O o

Quamdo famoube Qo wakhic , otewgo Q. boax

Lo) G (0 (£3)

A\ Ao AE Aq

VQN\.@\CO« weutale - COoSA Suc o\ CjU\OEMA:O -eccCo‘xo A — A-\-’&AE

A4 — U A4 Ay — (A, My —> ¢ Aq
&
Au = Aus oA o AimaAg = —ah ©
1
~ Ay
Lol L & 11—
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ALGEBRA LINEARE — LEZIONE 44

[ FoRME. @UADRATICHE |

q (%) = ?>3+b\dl+ 2¢ %y ( Sue vaniabili )
CoofP . ok

(o0, ) = by r c2° +ad Xy 28Uz + 20 % (fe vourob(K )
3 %) T 'Tko T 1 J ‘TS f U

Skasa cosa tw m Vool

LCLASS\;\GA%LONE[ Oua Powunan quowdiatca g (O w R™ s\ A
T vetow

— fluita potidua A& G 0O >0 Br Syuk X #O

— weaka qxy<o ~
—aswhde@m%a?osr\wa AR 90 =0 ?MQ%U.A x e R”
—> = ue%?c\«\)ox e g €0

— ludefuriba se tbu MUt ek cova ry/&mmd«', cAoS

I xeR” t.c. g >0
3 %2eR" L.c q (%) €©

Oss. Opu foron quadnotica, Aeutva tu olmews  wua delle colgpuic
d spra

Adduo Lo forme def. poschoe o aucha seuudef. pos.
Maor\i\sm w Uegy .

Dourawada + dabo uma  Pouna, tu quae wke%du‘a Mewho ?
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| SEGNATORA] Sowo 3 vuweedAd  (my, M-, mMo) ol die

m-k Y Mo+ Mo =N\JJ
A

'Rwewrone PAKO Wk ek o defiuita glx)

Q d&@iuﬁ{ W queso wodo -

—> My = Womiua Rweuntue X uu Sodospowic Ve R™ t.c.
“qu)e\, de‘ﬁuﬂ:a POS. V" cloe qQ(V) =0 mer %‘M\
Ue N G U#Fo

— M- T WAYRUAD ... () <o PQA’O%(M e Veou UF0

— Mo = @%@ww%b sex SiPperouna

Dowmoumda @ daka wua %qu)%vu\& Q& S You _

[Ba\’\kuz, associatn ad uma forwmao qwow\/Lox-\'\‘c,qj

q(19) = G +by’+ 3%y A = (a c ’)
T C b
HLQ‘&’V:CSL
qan) = (=YD * C><X> sluwwfica,
c b Y
2 ) -1 1 2 & =
qw;rs)= — K +Eﬁ + 3% +2><L<)+?>7<i"<ﬂ6% z‘\=<l ! j_ <~ Y
21 -2 3 Je— 2
Auda o guesto cano 4 4 4
X Y =2

X
(*14,2) A <‘5) = q(xYy,%)
%

—_— — 0 —
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Quofho  udkoX X cal\colone. Qo SQE)uor’mm

® Sequo awlovalow,  (my = nuwero  awlfovalow pes.
M- = nuusno autovalou ueg.
Mo = 3 » i )
U pobens € de Bisogua cal caong. o awtovaloy

@ gli_u/P\e:\‘awico del guodroht

(® SNLNESTER
® CARTESIO

Cs. — g Rpesifiia & my=w (e guiudt m-=mo =0)
—> T T meoaiua & M=
— a(™ < Suui&e@.?os. & Mo=o (W e wula & <0)
- s ~ \A?%_ &S my o = >0
= grae udefuiba & My ) e mox
(e qua\oosa A >o e guolcosa d[<o)

— 0 — o —

@W\emm&o ded gquoudion |

% forua quadioMca 909 K m Vaual st PUO  SOUNRAL

Come Somwa / Aferoura K Cfunx&l\.or\:\ i eopurmend Qlu. tuddp.
Alloxa

— My = vt X quadioi cou Tl S0 +

—> M. = - y

— M‘O:’W &%M&O\

Nocomome +4++-—0 uwl MK My =, m_=2, Mo =4
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Esrugy
=R 2 4y 322 4 42 22—y 957 _ 3,2
4+ + 4 + = +—
1o <$O 1 O (9. @)
(o ¢> O 4 o -4 O -1
S 5P, couteuui
Ciediomoch dose SOuo +,— e wule uellg oua —
4 7 s
Sp.
P B /wﬂ—e}mﬁ
I M B ’ wella woma +
S T e s A+ -
Lg% o PRI N
+4 |+ Y|+
D POS.
9-><—3>\§=-o
G- 2a
= j-_E_
e
4y 4 1y 4?2y 2+ 4 3ny

4 Gy G G

2
S=12 n =P £S=2 S =23
r\)_i >\=2 ,P
i

4o+ + O
. PoS. SMdeg.?os_
(swidef pos) (8O 538

C ’“’5)2
.1\

wo, So\x

%‘P‘Uwfa'\M

oo B
+
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%<2 T %2 R .
XU Y + A% O_+L,, (,,HC)

|
~
X
_f—
V]S
(g
P
+
fal
cs

2 2 _ 2 3 Q 2 9 =2 2
+ % = » +2x. 2% ‘: - 2. ;'j

R D Ok

Bowe S ovullo !

5 9, ~d X+ =0
>\ 4 3,772
("*E“é>=<?> S oo
- = ~> X =0
+47 4 4+ &£
+ 4 1
-+ + + 1+
= & 17
A -&-—\——\- +
+
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ALGEBRA LINEARE — LEZIONE 495
Note Titie 35/11/202
.1'g + ;,r'l—zy J’-E + yg—ﬂﬂ:y .JTg I-l,r —Eity JE+Eyg—3:fy
D Y IR E
‘2 4 -4 4 -2 4 -2 2
D= 1o De- g D=-¢
S=2 1 4 - 4~
T +© Jucuf. Judef
B .pos . Seumded. +
x'ﬂ-\sz—x‘g = XZ—XS +\Q7- - xz——x«a—f i‘oz—% (Ol“ﬂz
2 a2 4 \2 B 2
% < (X"% +?(0 = (X";) +<?‘3>
4 e \
i;_‘lj+ Dove st avwnulla ?
+ \
> Done Louo W'\'YQAMB\ =0
3o+ + 4 % I
-+ Ma ersudo Q/Lbu.t.u,dAP.
La qu%h (Z‘_Cca/d'q & x:kd:,o
. +
+ 4 -+
1+ +| F
o
4
Ty —1* - Iy + 10zy —f - Ty 3?4 16y* — 14y
- H G GF G
T o0 5 -2 -2 - -3 14
D= meq . D=—-23 D = ueqy D=4%-49
+— - 4 + -
ui- + (%+ay)3— (x—a)? ~ hovo @,
++ - 1 2 _x 2
]“\ Prg= (<t o) = (2T 9)
7 2 X 4% k4 &S 2
N ’ AR I Ta R AT
4
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N ° aupio, Yoval wn WRiiow Xy S.c. gq(xy)<o

sxﬂ\e(&—\wn = Iegf~\t4x3 a3t
= 16 (0"—\q><\0 + ‘\*—2 xZ— %;&1-37@

|

4 212
(W=-%») "¢ ™
x =06 €.U=¥ Yy M&Q

Se \)OQSQ[\O e WA%Q fwt%ct\'tdo ?\—QMAD
dae st awmull i\ 40 e

Faccown | Ks el . St awaulla dove 9
e%wo &%uu 7y
-\.—
G- =Er o Gymx=o gm g b VI
3 2 Y H4T
Qla"‘ 27(——0 Cd= 8>< - =+
Lot + >
~ A |
— 1y ST 412y —3r - 167 - 1oy
_ _ + - &
P + 'PY‘O\‘RCGWW'LQ

Wauoﬂn.cmkwo

‘—j{—’ oled pracedant

SMdQQ.wué_
Faomy e e Bo (e 33300

5> 2%y + 7yt

1

57‘2“‘:“62* 12 %Y
2

- 2 I3 6 2 '_B—i 2 X
5¥ +9.\l_§7<-\!?\a +—5\10— = 9 +7Y

(Bxrgo) ~w

Lezione 45



202 Modulo di Algebra Lineare — A.A. 2022/2023

2 +y° + yz 2 +y? — 2yz 2 + y® + Jyz
1 0O o 4L O © o 0o ol
o 1 & o 1 -1 praxadamte
o) LZ O o -4 o

DQ)::——‘Z\_- DK = =

+4 — ++ =

— =< Tr>o - > W>o

n Q - 2 2L iz_tl il 2 2\ —_2_'7.
gy = Kegya s = -+>«+(5+E)-Z

X”-Hd?_ Wz = xi-\dz—ﬁld%-\- -2 = P+ ({j‘%)z"?li
Adbung! g 0093 = 21 -y ayz —x®
1

BCX;*{\;'-L-) = >+ xz—C3+%32 ++"]
NO! WO ! W 2 pnu,u 2 quaudioh NON Sowo QL. t‘u/o(,«‘p.',}.l

qeo®,E) = ¥ (@) = (XY - (gaxdt + - O

Skyso cow Qor wwaMica

2 O o© 2-X o o
O —4 —4 o —t=X =l
o -1 -1 o —1 —1=X

Pu ()= (2=X)[ MNraxpra ] = X O2)(2-2)
a3 audovolow . A=0, A=2, AN=-2
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Sowdice guuplo Cou dyguo Qo) = Xzt b

| 2 a2
Dove st avmulle . Done o= xﬁﬂ-&
=

:-_LW?-

——
L U stzura Soll' wlpfue WwR?

asma X O
Se%&AL—:dw%a(oouo
Se,au.;~l—'.€%um&otlcowo

4+
+

G souo el Pouk (s X Kw. 2.)
cowderuwi uella owa +

& souo sdo B (5.3p. Mux &)
cowtunk uello, aouo — .

24 27 + 327 4 dzy + Bz 4 6yz 72 — 22 + 322 + doy + Sz + Byz

Z 2 2
Q( ~\—Lp$<\3 +-5>€'-l:‘+'b‘-d +32 4——6&%
qv&ﬂhmh%

(%424 %4_‘)"‘ —4y* - %’%2—4@3%] ot en 2546y
L

u%\mm.m Lo o Qo %
000 duiro
qwﬂﬂndmr\y&a\na sdo &Oe,% ww@m«m&«mz

_—0 — O —
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ALGEBRA LINEARE - LEZIONE 46

[ Canenio 5 St ) ! pa. Conatriskico i wwe wakiic Jwmweico, mxw
Qotwlwd\)l pex EoVva ha M nodhch Neoll) . Alleva
— | wumee R vodick wulle € 1 Pl plecoo espouente S = e
Ccompone Wl pddwouno ((ze c'e il fwmwiue woo, couta cowe %)
=2\ wwwmuno M vodda ?os'r\'i% £ 1 nuwmero N owostoul & Rguo
o\ o,
3 s i YORLG ueaoﬁ'tuc S otfeue Yer hfpoumon.
74
Esuglo  pixy = »x-5x+x ,
— Q. vodh ot nulle Sowo 3 (x=0 e vodice & unolb., &'ﬂ
( Posso \fmcooeszm %3 al oo D
— o nadit positte Soud 2 ) paacld | Cooff. Sowd  + — ¥
— Q) Noudich \Nezafx\&\)e. Soud 3, VY
0ss. U webodo fummsua s § Sa A PROR) da Qo Aadic S
dule eaQh (Ul vmpio won em prraunkito) .

Oss. Candento clwka a fyovone Qo Se—%uoﬂ'wm\ Qeumta nisolwene S\
A coaxatieisriceo.

LSYL\)ESTEB 1 3]-1 — Caleolo v det. a Pow\—\\.e do tu alk
3 2 4 o Sx
-4 4 0o Detyy = 4
Detayo = -7

DKoy = =3-23-2 -4 =—9

—350\L00&\€{_\0\W 4 - —

- Q%l\u.k%o WA Y o Sunshra —l—\é—l—\\?—'\s—
= Ny = U0 BAUOGMBMAR , M- = NUUABO VAR Oun,

Lezione 46



Stampato integrale delle lezioni 205

Oss. Sa\ues\u Mdwiede e Wou c Stowo Seb =0 ouw Yue Aoad,

(tu pandicdans  waw @w\/‘mm cost. Coure, desoto e O
outovalone. ).

Oss. A NMoovdons S pocedWin , bonba pemdane al caeo H - Uua,

koW ca, Shogouole (om@fuwapudo uu autovalow, Se guesh ¢
postivo il Segu0 WAL Caw bia, S e u,e%or"l\)o Camblo)

—

Cuello e UWo Qesoutto ¢ Sa\\\e&‘re/\ V—2-3
Posso -%7\/\9. Sé\\w_s\&/\ A -2—)
S%Qmsm 2-%—]

5\6)\\9&@\ | -3 -2

r}
4—‘*-@&"(!/(%@
“ colowug
oo L%y Sa@oesm 2-L-1~-3

CH &+

® [2)+ ®

> >+ ¥ ¥ DQ)CZxZ

@@ “"@ Tude la watace

o { © Dok 4xd =2

1o 4 D%k 2x2 = — |6 +\,+u_u—

oy 2 ™k 2x3 = -2 PV P

La Se%uor\u\-o ¢ -
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Lo :@o«wa qwo\d/\oﬁ('\ca asSociaka Sovubbe
q (%24, %) = 22’“+8&% r2AyY

Fofouuo o cowgetons | quowdnot
>) (%%qxo%Jf ul&—m&) yaxy = 2 ng%)"- %2)24-2)((3

=2 (ot =2 (hytreyd
G 2

/]

x'l

2 (2yr) ~-2 (24 - %‘)24— 2=

il

= AY‘ » 147 (ayrd] " - [ (- 2)]°

242

Dumqum\;\m'\\&.@w-!—)m oot.«,\\&i%wo -,

c .
=% 2+ + 22+ oy + Qyz + dxz

—y* + 2t oy —yz

] 2 L
+ 2 2 O 2 (©)
Ly L
5 1 4 z |-t -3
32 4 4 ol-% 14
2 2
Dok s = 4 Do ixd =4
MZ*Q-‘%_ D%z;c9_=~%
Bk ax 3 = -\—é-\—é——&——\—_/i_/ Dok 2x> = ——
21 “ ¢ 4 & ¢
ERC I |
L T A= =
v
RS PV P
~ U\
S
SQ%WO\*M Cl s Sl St@u&oﬁwm'. ++—
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P ndato Qacciouwo 1\ 2° cowsitteudo 1 quodnodh

—Wr T xy -y = 20y ~9*+xy
= 2"-ya+ ‘22_22; —y?+xy

Y\
= (2= ) =gy

< (£ B (- £

I

(=39 - (43797

2y Zx
= (e-39) - (4-F*) "+ 5

Coure PANSHD | e RGAUL T & UM SeRup —.
Teovong Wit S8 K dlw. Wax s wud g € def Leg.

La woxy dun. © 4 ¢ boote avvulonn '+ ernumws PDSH\H\)\‘J O UL uAlx
ln=
5%"25 O v SPOUA ((o,l,dﬂ)

X =0
Ty — 2yz + dzz °© 3 3
T O ~
240
Noumw e W PAYRMAR U &G@A\Qw,
3

_32_3 . _3
Dk ¢ >
A T Savubdee <o
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Coune coupletong | qwaA/wA«‘ ?

Xg) - Qﬂ% FIA42

Al ?Y‘\\ANO ’FQWQ Q,QAUM\AAO\AM \(-M.’tk_ L = e ‘LM.HQQ&,\J
Cw-\—%+bt\_)2— (xjr%%-\- c,z>z -

=)<"+a‘§+l>l=e}+qu3 2wz + 2ab<0?:
_/,Zia‘«él.cz-z,ﬂmWGJCx% +20cy%

=B 2 4 hany £a (b-e)=2 +2a (bc) Y2

LG =)

-

O.:

2 (b—c)=3 b-c = = {b~c=% do=-3  ba-i

2 (bac) = -2 ;L (bsc)=-2 btc = —¢ Cs—b-b=
'-:——q,{-—é:.""\—(-

G
Ooncurg loue 4

_ - L _ 5 'Z—— —_’,_.\_l 2 (2l-25 2

wg g - Co by ) (oo )ty B

[ Tone Qm@Lm!l
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LEZIONE L%

29/11/2022

ALGEBRA LINEARE -

Note Title

y? + Trz O ©O % S\é\mesk«, wom  Fumpoma
o |1]o Deno porkR Cou 2 o POL WO So Cour
4 .

— ——  NO puchi Tr=4
Dk 2%d = — t"—f- <0 Audowalons

Competomento dei quadnodt':

W e Iry = 52 4 (xr a2y - ()’
*

kd"-t-aax-?; Ay RS

n

3\6&)%\2}\ L—2—1—3

Dok 4xd =—4 Dok 2x2 =4 DKz =0 X
D%Znab,c—i-+g~ =2 ¢o
= ()

©
LO\p(O\ﬂL
Lf“MCAm
Autowolong v 4 +4+— aheauol C,ouxpoc\—i.b{\)\ cow & troccia
4 ———
Couglefaun '« quadnal @ En ew™ ® (%203 = (x-a2)?

- ——

2 2
—) W H LARE o
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Oss. Cous oo W

Spau. ((©0,1,0,0) ,(0,9,0,4))

= { Crout, ) € RY 1 x=0, z=0}
S guasto SofoSpoio Q < dq_@iui.‘bo& u.ega‘h\)a\.
Quiudi €2 um Ssp. X w2 Su cdt g € def keg. ) Quinds
M- 22, quindi =+ - wo Ve eue .

_—0 _—0 —_—
Ty — 3zw = (#ran)’- (%—aﬂ)z - 33w~
= L&Y - dDTw A a:#
L 4 2_ _ 2 2
= (R+gw) (> < W)+ (zHaw)i- (z -aw)?
= N - ~\ + taAxwr- > Ne B -é-
L s 2 4 2 _ 3 2 2 2
= (x+59)* = (% wg) + (% Zw) — <%+Ew)
S%U.q\uw\ o
St '.po‘ﬂ)\)a ue/dw. Qalla UAQHA(LQ ,_ey._%_&ﬁf
2 O 0o
o) o -2
© -2 0
Z
3 3
M=—L'L-<——>=——->o + e
2 2 4 16 = N Nou Qoung eloaro
saluim J T =0
— Q0 — O —_—
Consideriamo le seguenti forme quadratiche gz, y) in B2
2+ 2% + ary, r+ay’ + 5oy, ar® — Jary — ', —* + ary.

Dieterminare, per clascuna di esse, per quali valor del parametro reale a nisulta
(a) definita positiva,

(b) mdefinita,

(c) nulla sul sottospazio V = {(z,y) € B* : x 4 3y = 0},

(d) definita positiva sul sottospazio V' di cui al punto precedente.
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Deteruiuwong & &%uahkm al Vamane S por auliin

qoagy = Wr s oxy ( L 2 )
xQ
= 2
x> R-a”
= 2—-— =
Dek = "

e Ik S0 = 8-02>0 = 0*<g & -2{7 <a <2y
Iu queso Cass - C'PMCJAE Pt S e W So)

° Tk 4o & a<-212 ppma o > 212
In quesho Cans + — (Dt <0 )

°o Dk =0 &= QA =*2(7
I queds cane + O (g@h owdovalot 3up X=0 e X=3)

5
2
&

qCay) = 24 at\/fA—Sxa (

Njor e

25
%
]

2

°S£Q>£-,Q“om ek 50 2 T S0 A+ +
2

oSe,o=T? ,allova BAK =0 e T 20 ~> + O

LIS alz—j , alloca ™k <o A+ —
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TPex q\A.O\\( Wow K ae R & @DWAG XQ-\-OAOZ-I- 57y e nulla
sul s.sp. =g ABY =O

H ssp. € Spaw ((-3,D) quiwdi deve emme 9 (-2,\) =0
q(-»2\)= 2+x -5 =0 ~ o= C
WM D oSt Juccede L qu_eg\-g Coso

25

xz-\—Sx&ﬂ— ttol—l:— Y?

]

~2 6&614— 572

+682

1l

(x+39) - ¢8

\Nediouwe dox st amulla . 544-% Y = =y
9
_ 4+~ <
X‘\’%—‘O 7<+3>a =0 -
—\_
-+ +
+
_— s — 0 —

9. Consideriamo le seguenti forme quadratiche g(x, y, z) in B*:

iq

T _'r '-|‘ )
4% 432 4 azs, 4 ay + 324 6oy —yz, ¥+ arz — dayz.

Determinare, per clascuna di esse, per quali valori del parametro reals a nisulta

(a) definita positiva, —> Se%lvxo‘\*uwm + %4
(b) indefinita, — Awsewo wu + e alwewo um —

(¢) indefinita, ma definita negativa su almeno un sottospazio di dimensione 2, — SE@“QJWVM + -

(d) nulla su almeno un sottospazio di dimensione 2, — 'P'\\I delicato (o due zou
O_P‘PW\.Q_ +—-° >

q (vnx) = »«2«-9@21-5%2*-0%%

Shuolione s‘ua.»\ork«m al Vowione deQ  povoune o o
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<3 —_ -
il o |3 S%%M\zg
© 2 0 ek 4x4 = 4
9 o 3 Dek 2x2 =22
1 2 lo—a>
RE 2% 3 = 6'——a~ =
2 2

e Dk 23%x2 >0 & n-0ls0 & 0P = ~2(3 < <213
T queso Cved L Quiwdi sagwmm +4
PP P
°o Tk vr3 20 & ac<-2{3 oPpuwe a>2(3
Jse%xk \VS S&Q}QQ% SouR + 4+ + — )qmw&, So_auo‘-\um -+ —

— v
PV

e Dok 3xB=0 &> g = 22(3 Ju questo cowo ovvlauwmeuk <<
Qandtowolow mule . €2 e wn autouglow ostiw oluewo
AL W= 6ss0o. 3 Seguo R'alle iu gqueso woweunto uwow
< Wu&i\o‘\\m.

Ct soup due wot i detuuinondo
— calcdans taphcitomenke g autovolon (uua nadia € A=0,
qQuiust o e, A 2R geodlo )
—  oSseve o q e de€ ?0524%.0& W
Spam. ((1,0,0), (0;)0))
OpPne XUV
Spam ((o0,1,0), (0,0,0)
quiuds aUIUWD 2 RGGL + ¢ Soup, quiudi Qu Seguatum 2 ++0,

—_ 0 — O —
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ALGEBRA LINEARE —~ LEZIONE 4%
Note Title 29/11/2022
£+ ayt + 322 + By — yz, {#) nulla sul sottospazio generato da (1,2, 3),

(I definita positiva su almeno un sottospazio di dimensione 2,
{g) definita negativa su almeno un sottospazio di dimensione 1,

(h) definita positiva sul sottospazio generato da (1,1,3) e (0,2, 1),

(&) Bacta soskitue (1h23) & lwpome che \Ruga ©

O Ch2,3) = [+ 4Q&+23+12-6 =0 ~ dowd &

(8) Mueus Sue Sl + Wella se,gun#mm (+++, Y+ 44 0)
() Aluews um SPUO

D 3 © S&a%es\-e/\ -5 -2 w wede da

v | pavau eho
3 a -3 sdo alla e@'\ue

Dok 4x1 = ¢ Dk 24x2.=3

(OR (
D 213 = B -.3_;..t = 30 — x

= %Os—-i(E

G

\0% \

s Se ?;o\——?>0,do: a>£s—,aﬂom‘(se%uu\ SKOUQ —\-:L:!—CL
. PP
qwﬁ\k Se_%uaJrW\a 4+ ®

®* Se g < \—%‘i’- ; allova x+t —

o, FuAwdL Seauom\m 4+ —
PPV

_ 0§ ~ N ]
ek a = = allova. & SG%SQ_QJNW& e ++0, ?Mdpo, POISL OO @Dvw,
aluweuo B Cose

N .[a\,o\;om_%z,k auwaolow,

- Comgelon % quadnatt

— oS clia, c{Csc,\g—,-'t) Y d&@\\u‘b 'P‘DS'PH\J(A \VS
Spam (1,0,0), (0,0, VD)

de a Awewrouy =2 .
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(2) Sobosprio geuueote S (1,13) e (0,2,1) , cice
Spow (Ch 1Y, (0:2,10)
Scude ' quasiote contesioms. de S.5p.
> > *
[ R s (75,-1;,2) [ Weufco e @ w@o%omle Sl
o 2 |
M BRI -22 =0
Sosktulsce Yy uela ormula &k o

g (%22 -5%2) = » +x(22-5x)%¢ 322+ 6% (22-5%) — (22 -5x)2

)

(A'-O-Q\J kc') = 2% -5%

= S\ro\%e.wo\,o Vot Viewe wuug foruma
Welle WMokl x e, e questa deve
evaeng 6@@(@*@ ‘PD&‘\‘(“\\.QO\ .

2° wodo ] M gh sQuueutt del S Souo de o
L Gng +S(0,2,1) = (b,k+2s,2k4y)
Quiude deve  Auccedns A
q (%, t+2s, 3%5+8)
deve emwe Q. pos. Come Porina tw (G.S)

L \)e,\;,.@gm e Qwaa LN%&AQ\Q wer Que ok -’_Z

0 —n —
_Eg—ygia.:g—urg jgiay'}—uf]
- &A>0 . 44 == — a>So ! 4+ -0
—2 <0V +—-—-— — Q<o T *—-— 0
— =0 . 4 ——O —> a=0 : +—o0o
2 _ A 3 o0 et T 5
T ye + 2Lz i Tz + ayu
ol / 1L -1 o
a
(@) ™~ S Ch
-4 2 o

Lezione 48



216 Modulo di Algebra Lineare — A.A. 2022/2023

SgRuwsin 1-2-> -,

Dk x| =4 ™A 2B ~2 44 =~
a a
Dok 1wz = -4 Dek, L»%LF:—:L(—A_){—?'(-,_)-:L
Lap\ou:g,
tAiga o o4 & L=—at
G

e ~2<a <2, alloxe. Dk 4% >0, quauai S%Q\\Qs\m Wer,
T, quwuwdd Se,auq\—um +4+ - —

© SR a<-2 ok a>2, allova DA uxb <o, quiuds
— ) quludk SQ,%ka\—W\o. +++ —

Se o= %2, Cllove eo e Lo Seguoiura g ++ -0,

Puackd 7 Dl Stamo e wwd O, M Dk =O.

Cousidano fov Sovua Msutha alle Priwe 3 vaiobiU, clod q
Spam ( (1,0,8,9), (0,1,0,0), (0,0,0,1)).

Rauxka Lo :@o\'w\m CQuawdo wetHo w =0 data dalla watice

3%% o altd o sx. Quela won ba il paramet e ba

Seoaatura ++ — o Syeveder @I Llue al B,

Quiudl gro Saplowes ot , umclaude sdo Qo priue 3

Wmabill, c'e L 3 K A 2 su Ul € def.pos. -

~ ~ -~ ~ ! «w ~ -~

Meg .
—_ o — © _— e/%
9 .9 ¢ i a o 1 o
ar” +w* + 2ayz +2r:
J O 0 aq ©
41 a o ©
co—6o—o—%

Now ¢'e un wods Podlle & Lans Se@oesn .
TFaca o | DL della wwakken
Dek = 4 (—a®) = —a®
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[Gmams) e ' ans - 0l Godn (nge)
D S%%ua-\-wca +4+ -0

Eo.sg a<oj DL > o | guiudi Possi\o'\\(“r& Sowo
o Ossowiommn  du g (0,0,0,)) = 4
44— =

— <=

9 (100,0)= a<o

LCowoa SO D%k <o | gquiudi Qo Possi\o'\b\”rot S0
it —

4+ - - —

Ossemtlowo e , Sl o  Spow ((1,0,0,0), (0,0,0,1))
SNV ax?+ur, e @neudo O>o £ def. Posthua,
Quindi & def P, almewo su um 8.9, M Xt 2, Guiudd
Qo se@,.q\w\,a & o —

Almo&t\)m A \  Cowo X =0

Wi 2xe = T+ xEr2Ta2xze —x2—22

= W2+(x+%)1—7k2——iq' A +=+ — —

]/ ‘TNO[//

NON Sowo LIN. INDI?. /! ‘-

- 5% — O —F—-
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ALGE®RRA LINEARE — LEZIONE 49

[Ricapitdamioue dona suwi prod. scalom )

TINPOT @ 2 Yehou OOTPUT: Muwero xeV ye\N <x,y>€e R
%\w‘\@k&. T — swwwettioo CHKY> = L Yyx>

— RBilkweame (ool Qlueons /bL‘SPe‘H'D olle 2 \JowCaLa{UL>

J \m&o‘ﬂ& Scalam St nawwew’tm cou waticn sSmmetichhe | costud e
ow un alkre Vomoue Jelle Baﬂaﬁdq nanale

Dotz uwe bone {Ut,..,Um3d KV coshuso Oa wakico B tole de
E\\a = <UA,L}O>

Se cauolo bank, come cammbla la wahica 7
Se iai,...,amﬁé uwa  uova bk, ¢ M e Qo walio &
Caulolo loane Ye{a\\o\ wuwovo  alle \;wmﬂ alow
A . —> Due wakuicd B e AE -Qﬂﬂa[f_ da Jue sha
B = MNBM

/I,Q.Q_aﬁa,{m)m H iMA)QAHlO;LQ , = dcduo
CONGROUENT]

Se cowoso Qo wali@ B, come calcolo < %, 9> 7
'Qis?oﬁm

<X,y v = g‘% x\ (% dweustow Souo Couwporkbil

k + k Lot £
W o= ; (ka%x) = &E% ; XE%
%asPog‘mQR

RE=R
WA 1 WILRAR
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Dowranda : Sk unma wakice B Siwwetica |, guauto pus Moewtme
A
bela B Sagpewde beue ™ 7
Risposto: Dud Quoeutan Rogouale, cou sulla dhagouale sdo 0,4, -1
(SYLVESTERIZFAZIONE ) Mo My Mo

— O —_— ) @ —

E s

(a) deferminare se & definito positive oppure no,
(b) determinare il prodotto sealare tra 1 vettori (1,2) e (3, -1),

(¢} determinare la matrice che lo rappresenta rispetto alla base { (-1, 2], (3, =2} (sl con-
siglia per le prime volte di svolgere questo punto sia direttamente con la definizione,

sia con il cambio di base),
(d) determinare 'equazione cartesiana del sottospazio ortogonale al vettore (—1,1),

(¢) determinare un vettore ortogonale al sottospazio di equazione cartesiana r+ 2y = 0,

(I) determinare una base “Sylvesterizzante”.

Makicg (1 3> (@) Dek = 40-9 <2 +4+ ——
3 5 T = % s [F+] Def pos.

t
(b) lO B = 0)1‘)(9' 3)(?) = C\117<2) = 3+3 = 41
3 5 -

(%,13) (_?) = 24-13 =44 U

(cngovmo] Ug = (,2) Uz = (3,-2)

<0%,0Ld

40")_,0‘7_) 40‘)\U‘\>: C—l)'?/} (; g <;) = (—];l) <§> = iO
<0y, Un>
2 3
s+ 603 (£2) (3)  (erO(3) B
|

40, 0p 5= (8,-2) >< = (o5) (;_') =2

(3ol

Uy U‘z

i

G> G
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() [CoN cAvBID BASE] 4y =<~' 3> Dalla §04,05} alla
- cououLta

Bewen- (5a)(0s)(G %)

REN -2

~2 2

(3 VR Ohogoualh @ (=151)

C*”D(Z?))(T) = (% ‘:D(Z') < %3y =0

L )
<Gy, Gy S

(o> Delwumuane .  vetear @Akm%ouq\e al Sohspwe(o X Lquanieue
CaNRm OUR A% -84 =0 (vourouk muspeto al kato)
Ow. Spauus 5\ sottospoaio ! (3,2)
Qo quoleuno Qkogoude @ (52)

(= ‘Q)Q; 35><35_> = (w9 (;Z) = 1€X+ZSU>O
(@ 1

ok, scambione. | A exupio <25,—\6)

L Neulca: colcdana < (25,-16), (5,2) > =0 |

(2) Do e &aeoﬁ sfuzrauk .

Do dvwlone ad.  anva
N 4 O Uy My=2, M_=sMy=0O
® =
O 41/ O

U]_ U’L

Se usasst  Oas (25-16) Uz =(5,2) Scuvoumeut ST

l%tm da\\a d&a%)u\ake
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Ca\edo
PR 25>
<ou,0y> = (25,16
wos = ( 3<3 5><_\6
2
= (2%,-16) Q 5> = 50+30 = 130
2 3 3
o= 62 (5 5) ()
- \6> _
5.2 = |
(5, 3(25 A
Bag Sné@)oes\e/&t%wk y Uy = 23 |, xle )
\}\’BQ \l\?:v
3 2 >
SER <\/\'a>o ) V10
wm@mmm; CU3, 04> = <0,0,5=4 e <Ug03>=D

| 25 §5

wo \~le 2
LI CEDRENEL.

A\*@\Moﬁ—iuay'pw&% (). Poao da wuwa box QuDQuuque,

Cho > (°

M W )\ 'Fhuuo Q um&@x\w 1 Secoudn tw wods die Sa
o'\,ba%am\e o 3:\«%0

) (g5) (o) = 0(E) = y=s

Quiudi. posSo SUTETINS [(—5,1) | A Quese punte boota dlvidear
oo\ X N Ao %\,W!\‘Q

Veufca  tun poco p‘u:» "oRfluota ; M = > ; allova

o wewoe alnakiva, posso oy Qon dmoue K GS cou 3) Mwoud
Fw&o‘&o SCalowt , ot
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<OV, (0> a
hWuouo Uq = oy1) — ho) = (op)- = (o
2 (1) < (o), (hod> (h2) iR 2 (he)
> < 02,04> oy = <~ 3 5 1 > SV:‘M%PLO
. < Uz, Ugd < privra

<@,|), (mod> = (o,\) (; 35><‘0> = (op) (?Z)> = 3

<he)y, (h,0)> = 2
— o — ©

_
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ALGEBRRA LINEARE — LEZIONE 59

Note Title 02/12/2022

{a) verificare che & definito positivo,
ib) determinare la matrice che lo rappresenta rispetto alla base

3 14 o
(=150 (40,2311 1)F, R=| 4 3 4
c 4 3

() determinare 'equazione cartesiana del sottospazio ortogonale al vettore (—1,1,3),

(d) determinare una base ortogonale, costituita da vettori a coordinate intere, del sot-
tospazio di equazione cartesiana - = 3y — =,

(e} determinare un vettore a coordinate intere ortogonale a (1,0,0) e a (0,1,1),

([} determinare la proiezione ortogonale del vettore (1,0, 0) sul sottospazio generato da
(0,1,0) e (0,0,1),

(g) determinare una base ortonormale di ‘:RS,

(h) determinare la matrice che, rispetto alla base canonica, rappresenta la proiezione sul

sottospazio di equazione cartesiana y + z = (0.
(0 Sejvedn 1-2-3 Dok 4xd =3 T+
(SRR
b(’k 2x2 = R R
+4+

™A 3%D = 23 —3~3 =2

(6) Pn erenciato Rons bootuo . Tk a lkuwaliug MY BRM cou

M= el caulow \can -3 1\
2 O |\
o -2 |

€9 O‘&o%oum\e X SFQM (1,133

3\ o %
(LY | Y 3 Y
C 13 z
—~2X + 10% =0
(\215)[0) * E 53-\.- ‘_\
‘gc S X R 2

(&) %x=3y-= Spaun ((3,1,0), (1o, 1))

Uy oy
A
('K'QU.AJO Uy = O ”
A <0g,02 > ..
U_Z = Uy — - \(-ri = COWK'\OLWD
< U‘L)U]>

st calcd oo wooudo Qo wwakue B

Lezione 50



224 Modulo di Algebra Lineare — A.A. 2022/2023

Altewwodiva  boviua © Pruolo 64 = 0Oy  Coco Z}z = (%,u,%)
(wpouewdw due Cose
X =39 -2 (Gze?tm)

%«n,&, >=0 A MuNe eqUOBLL tu X9, ¥

A» esolo 3l Ststeauo

[ Fow uer due okl e Vedwe che viewe 0 Qo desso, © wuuw mulkplo]

() Db, wehe o cond.. tuben m,ko%ou_qle a (l,0,0) e (o,\‘;,z)
o 0y,
[@ Touge U = (% 4,2) Q Cmpou,%o&_due QU DU
< (v, k), (1,00)> =O
L Gran (o> -5
A MSoluo N Sisfwa

A%QW wue veto bUJO&D da oAU Lo )oOl/éQ)
ol wpugo Uz (0,0,1)
2 pou OppUice GS offreuewdo

Z}‘L . ] UZ ) U.’S
PRMA ko )\ Qt)uo%owq\e oA Wu)d.umh
?\awo

(#) Glcdow o poterione Whogouale K (1,0,0) &«
SPQN" C(OJMOB ) COJOJ\B‘)

Derrwmiwo wua bok SUouorwole W YQS, da ol owo Ue,0%, U3
kole o Spau (os,02) = Spaws ((©,1,0),(0,0,0)

( bovka %a«/u, GS a ?Wv\—\\& da (o,1,0), (0,0,1), (1,0,0))

It\clueQ, pumte  Sumvo

(1,0,0) =|A UL+ bUL\¥ CUZ

proleaioue ol (9> Rokcoumeule msolto
i i Lacoudo (L),
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Esourxio
Ty + e + Tiye + 2adn, Ty Ty + Yiya + Fle + 2y + 55,
1Y, \J':Iﬁ-i lIl-'Jg} 1T + Yy,
NO =] NO S| FOL-L1 A

Muthawod, e R cow vefiol U= (x5, %)
w sz,%m‘b’b)
Dowowda = quall %p!w/mm ﬂ:@_@twk&o:)wo s ?\'\)@oﬂo Scalowa

[ Ad 2uupio quelle Lalouico ntbe  XiX2+ @ity + 2122

COLW> = W & una shup \dogodue 60t\q1+\ca

NON £ sluwndied ( dre paccede A Scawbo U e W 7))
NoN @ Queone < SUW > = 25 ¢ 0, W

WoN Rpoude  emweno da W

CIW > = X%y € uw paddtho scalan (Ruwebitco @ Qdueoue )
Lo sua wotice uella o Cauculca ©

4 O o K2

C*\ ‘g\ q:\) o) (@) 0) ﬂ? = ><\7(L
©O 0 © Tz

~0,w > = XY NON 2 Swwwmetuco =? NO ’P\’DQ\.chlowL
< (L0,0), (01,0)> =41
< (0,1,0), (1,0,0)> =0

\
UMWY = XU+ xaYy L prodothe Scalane cou wahice

o Ha Se,awod—mfm +—-0
i oo
O © DO
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. . .
Lo fovura guodrohen asociobo <

qQ(xiwr) = Ixy = <x+2L&3>2~ (X—B[:L3>2

—_— ) —_—

plirla(z))  |[p(0)g0)) [p(1)a0))  p(O)q(l)+p(1)g(0), | P(0)4(0), 3

FOoLLI A Ok NO S(MM ﬂo@k‘faum Qo
TOTALE Secouwdh coun poueuh

Qua\l scuo ?\odc\k Scalom Yra PR e q0e) lu Res Tx]

P, g > = 'P(o)q(o) = Qq; Q(Qz

1
P (%) = Qy+byxs ot (a,by, )
q o= X2 +bo =+ Cy 2 (az, b2,C2)

Eqwi\\aQ.o_ a w»%qﬂ,\m Qo ‘zm'wue e Oauxﬂaouw,%
Lo sua walice wella ko {1,%,%*§ ©
4L O o 4

O © o
© O ©O x
4 X

“PENLQOI> = PG+ G (HIPC)

< (@2,51,81), (@2 52:C2) > = Gy (Gz+batCo) + Az (airbi+cy)
= 201Q, +Qiba+ a2b) + aicz +Q2C4
Mok arrouoba

2 4 4 Az
(aubyc) | 4 Ol0 b, = epwynoue <bibq
4 © 0 Ca
Se%ua\—wya DO 4 — o L lometr dO'PQ \)‘\ﬁm]

Esnlado * S Q(x,4,3) =2% +2%y+2x2  cowe W fpnonta dh
e ?umbl,qf‘« L
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ALGEBRA LINEARE — LEZIONE 5]

\Note Title

06/12/2022
O/ 1 £/ £VULL

1
[ fl{o)g () dz + p(3)q(3),
oS =1

Cougideriomo R Tx1 = polluows X graolo <2
TREWLOUD £ P(R), QIR > ML SOPYQL
D VWeiicon de € w ped. scalong

= € Suwwehiwo

= LOAPMR),q (> = A PO, g D

= P+ (R0, g (O = < POR), G (%) > F EP(R), Q) >

® Stive Qo swa walicy Mspetto alla bone cauowwca {:{,x,xz;
<4,4> = 4 :
Chwy = B f\p’-q'éxﬂmoq(s)
<3 %> = 9

<%y = g‘\iéx-\—s - 44

C %> = (U laxdx 4 2% = 23

<>G)7CL> =—S1fols’<+8l = %[7‘53; + 81 = %4—8\
—\
1 3 9
3 41 17 =B
9 23 281
3

Noto beue = 2 Sean -eovu

< Q1+\O|><+C( Xz) Qz-\—bnx'\'cz?c‘>, \XDQ/Q%Q
Ca\co\ong_

Q2
CO“‘\\O\W Cl> B ( b2>

Cz2
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@ Delammmnunorns wuo ook Sa\uea\'v‘\%%wx\-\_

Twtoude oo ca\edone. Qo S‘Z%!AO\'\‘(A‘(‘S\, . VRUPIO COU

séqnasm \-2-2

DRk et = 4 ¢k 2x2 ¥ 2 Delya = Sup?ommo euga >0
-U-_H- = 44+ ocu,ho\\m coum L
S S PROGYRUIAD,
A que puuto boste Wouowmalizrane & ko cawouca
Cou, QS
_ — O —

AB, AB + BA, TriAB), Tr(A) - Tr( B}, Tr(A'B), Tr{AB"Y),

Cuall & queate eplomswn fiursoaro uu prod. Salong wello
sporio delle woahich 2x2 .

Esaudwiamo 4 AB > = T (AR)

Neu < P Uhewle 00O da Stz StmwneWU g .
Coutn ovium

&3; Zi> B = (bg bq)

ol + Golog *
AB = - QL\DQ_+aqb¢

(AR D) = Qbit by +aba+aub, & questa 2 Swwetileq,
ol DUV LR \QA..U\.QQ/\Q_‘

v

A

Q_5§. é o Mo k. R e a, o +Qﬂ,\03+agl:>l =y bq_
defiuisce wut prod. Salowg tu RE o 7 Nettew
CQ,,Q';.,O!;,Q(,) (blabﬁib%k#)
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Qo) & & walie amoanaka ol pvod . Scolona ?

=5
1 © o © & Uy O'i=<o<c>) U‘z=<gg
o—0 4 _© £ On 0o O o
- O¢ =
Uay = (io) “ (oi)
o 4 0O 0 — U3
O O O 41 & Oy
P4 11
U U7 Uny Uy

Deluunuwone. Lo se%mr\cum.

4° Luodo Sa@d%‘&l\, 1-4- ¢ pou va Wy pu forra R
Nedlowno A @» solviawo ...

DK bty = 4. (=4) = =4 Lo Pbs\gr\fr\ﬁ Souwo

t o —

- - —

A e 176 o e e (o Lovwma Ldukta a

S?cwv(u—.:., 0% )
N Je fluita pos“éf'\\\q, quawdi 3R um $.3p. h diw .2 o,
Gr & dR. pitlla , quindl A Sauwo alwewo Gue +, quinol
ok —

Papouws ala ovwmo quadioMca @ Couplefiomwo 1 T

qCsHyt,w) = ><2+w2+2d-2;

= 7wt (yega) (g

da cl & Se,%uq{‘um + 4+ +—.
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Teovony, wua ooz Scd%'e&“‘x%%cude.

Creo U ke, q(U') <0 ,ad %QMLPQQ Cx,cg,%_,ur)z(off,z)o)
Questo comuspoude alla sk

W = O -
NG o>
lcdo Q' O«kbgsa\m\\e K Wy. Bovivowweuk Asoho

£ 000 o
(4.2, W) [ 0 O0¢o ~1
© {00 2
O0D4 O

O
G <_1[> = 2y-2 =0
o

UM)&%&\MX\G e Wy by
Spaw ((0,2,+2,0), (4,0,0,0),(0,0,0,43)
UJ‘z w:5 wa_

I
0

Nouw wi nesta clua o«k.o%ouqliq,%o\/\g_ W, W3, Wy , Aol TPl
o GS . I C{u.e.é:‘o @e I iem‘\'tmmh ipbuo\ LN e SO
o othogeuals - Se Qo Sows , dldcioums una ok Sikogauale

o - O | - L\ © /90
wi=<9~ c) w“(lo) wf”(OO) we = (o)

V2audo questo vore Qo welice. axssstiako ok veuta

MRy © o O Dwideuco por VUM

© pPs o o OPLOTHUM PONI GO QARAL
© o) ‘?05 @) /\/\,Q_,% = —4

o © O p85 pos = 4

—_— —
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«AB > ™AW T (B) 2w pwd. Scalons

S| — stuwkico
- Qlurong uelle due vowalkiw
. b b >
Q\ QQ_ (3
QL - L
ESW ) A = (Os C{q> i) (fos b@

e AB S = (a+a)(bi+by) = abit arby +ailbe +acb,

Mo ca

0 O t-
O 0 0 O
O O 0O ¢
0 O -

E_e%uo&x/\a GW awlovdlew souo  0,0,0,2

(r\cmq@ =4 o D (ker)=3 A A=D < auloualeae couw
Wa(0) =3 e P T =2)

?D\Q)Q'O avcha " M-P\Qm \ qmd\‘_{ N
Q (% Wi, ) = X+ W +axuw = (rew)?

Box %Q}&E\'&wk W quedo weo Ao aude L sons %QA
o tone fok
(040,07 (oo 1,00 (1,0,0,7\) (1,°,0,1)

A queso \DuM\'O basra Mok cowe  oduier

—_—n — O
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ALGEBRRA LINEARE — LEZIONE 52

212022

[Tostornamiou. ol8iui |

Qua ‘\'\—QWQAAQUQ, oy R™ & wua Ww del PO

%C;‘O = Ax+lo

welone. 1 i Wetoe
M Ao u:::c N\C-SL m Sus

W R? waa Wosformotious offlue dpude do 6 Pavorueld

X a b % 3 ax+by + e
) = le o )ly)+(e) -
“ d Cx +dl0 +¥f
EM 3. Consideriamo le seguenti condizioni:
f(1,1) = (1,2), f0.-4)=(2,1), f1,-1) = (2,0),

(a) Dimostrare che esiste un'unica affinith f : B> — B* che soddisfa le condizioni
precedenti. Determinare esplicitamente tale affinita.
(b) Determinare I'immagine della retta y =20 — 1.

(e} Determinare la retfa che ha come immagine la retta y = 2z - L.

(o) Nrious boviua | Ose Q' esplmone U Sop & conco K
colcdovwe Q 1b7c-1é)e—1~e

at+tbte =| N Msolvng conco R Llunuame Lo e eQ £
c+d+f =2 1%-3% = gisb=-4 a=%
~Lb+e =2 2-8%=  abs~4  as ba-2”

~ud +L =4 2°- = c45d =1 C=-(
o~b+e = 2 2%— 6% = ad = ) ~> Q‘—=i}\

c-d1R =0

6“1-%:’6‘(‘,:5

@l = —;—L-—i:
52 . € =2¢b-ax 9_22 AN
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Coucumon, = ' Oté’-@iwibo\ <

LC*M = (>7*-39, ““*Z&”ﬂ

Nemflco . Sostturscs  (L1), (0~6), (1,=)

(L) = (l,a) (0,~4) — (2,4) () —=(2,0)

Ossovatione shokoica R siauwo e R” e Rawo mt! coudiziou
A \LL"FQ
Q) w4, R[EU)=wr, ..., B(Unp) = W
Allovo e 1 vetown U= Omer, Uam Oty ooy Om—Ome1 - SOUD
O {w&x?.) alloya Q.‘a@@xuu’ta cou o propr. Mt sk
A & wuica .

Dlun) Dee Auccodus e Aoy +b = we

A0, +lo = w

A'Om-ﬂ*‘b = wm-\-l
SOW Q' uwoa ale \:5\:\\1&& e

A (L)‘\—(J"M+\) = W —Wma

Se ue DWwo
A (02 - = W - O
(_ 2~ Um+1) 2 M+ | WLk b././

A ((TM—U‘AM-\') = WO - W

By 1l docwe o Saudkra A eSisk el @ cuca
Tovotro A, AU LR meuuo]ue e,quaﬂisb&_ Nowo b |

(a) Wwdsue astuda  Or= (1,0 O-Ux = (0,2) 7 Sewo Uu.
UQ_ = (07_((-3 U—'}_—UB - (—(>—3> LU.ALP'
Uz = Cf,—\) g/)uiiigco\eot’ v
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D-Q‘\'Mum &' imum%‘\ua dello Aka v = 2x~4

4° e ehodo Swpm\owam . Salge chee puuk Pe Q della Notba
P=(0,~-1> Q=(,LD
Gloolo Qo Qoo t‘wwa%«\u,k

R®=(3,4) f@=~1#,2)
la wwova ko € quella e pana pRF L @) e £y
(ha) s+t (-3,2) (62)+E (5%4) = (=%, 2¢4t)

* 9

t= =% Y= 246 (\-%) = 2H—Gx = €§-¢x

2° wode ] SLOGAN: Lo pavamehidi Nowus beue anauh /

Suwive Qo wkka lﬂ = 2x-4 W ?Q/‘(QAXLQ\’UIKC.O\
(0=3) + & (12) = (4,-1+2E)
Sosituisco questa parouneduica Uella Sovmula Ber L (x,9)

() = (734, ~eXFY+5)
i \ N

(’5E~\(—|+9Jc7,—u% -l+9ic+5> (~+ 4L ~1t+q)

Queella ofteunta © & Pap(mekum della Akt x J
W Se. QO@A‘O,W W Conka oo
L,LJ; A =2~ A %:—"L‘b-‘—ﬁ. S —4X+2+ 4 = €§~64X% Ae

=4

L
2

Lezione 52



Stampato integrale delle lezioni 235

Ossowzaioue  Nole pur Spuu Mo Tu oawld,{mewm'm.
Quuiwdh . R™M =e
L) = Ax+b
2 Qoo Aol Yy Vo+t Oy

~
aloxa Q' tusuodue ¢

R (Uotty)) = A (Uotty) +b = £ Ag+ (Aonth)
VUND P loare
oo, KNe /K Sue
3} pAo bor st -Kus@o\«wm waudo utte Q\a@?{m‘é&, CouupL/o i o,
& Xuriowe 330 cow Qoo wwaliee

) — (%*‘%‘6) ~ 4K 34—5)
D etuuiuone. Lo cow\/mimu,xa%tua della Aol Y =2x—d

Bovlwo . Peude 1 skl due puutt, ad ermplo
P= (0,—) Q ~ L)
2 wvo pwaht Pre @ te R @)=P o RGBI:=T
A qual 'PuuA.{'b o Lo it PIQ,
Cowe fvono P 7 Lo caco e tpe  Pi= (x9) & AUSolvd

2 Ly =
zx-29 =0
~lx &5 =)

Skssa cona pr Qi A Qe 1 ok pU Loraio
Lo coleriome Voo lbeue {udieho !
Crand — (%x“;—\g, —~ bR \6+5>

Se quQio da Q' Cu.xum,%{ue YodlcKs£( Y =2x-4
sositisco Qo due comnpouendt de®' Gopusnoue tu quesa
LI UOH MR,
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Cergis) + a((Erdo))-+

n° (‘,om,PouwR 12 wmwl—e

SLXEYES = Bx-Y -4 2 = FR—% Y= Zx=-3

Pen NTVECVV-NN :Pw\)‘\m « colcdong Q' EUULUJLO»%«‘_U.Q ol Guesta totta

MY

W= gr=d A ‘opavammetica (03D 4% (2,%) = (2t -3+¥ED

Soshiduisco we E/:?’lm&ue_ &wldﬁiuﬂa
Gy = (Sroy, ~exrgen)

& oo (3%*‘%*%5)—?‘6 —2+7E+3 ) =<—D{%+%7—-’c+z>

Tovwo W M oua x = ~%{-E+% amd L= 2-2x<
W mEee —310xh0 = 2k 15 =2><—Z]
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ALGEBRA LINEARE — LEZIONE 53

Note Title 06/12/2022

5. (Omotetie rispetto all’origine di B?)

() Serivere I'espressione dell'omotetia di fattore 3 rispetto all'origine di B*.
(b} Determinare i punti fissi di tale omotetia,

L)

{c) Determinare 'immagine delle seguenti retie:

y=2z, y=2r+5, y=—2r+3, r+y—1=0

(d) Determinare qusli rette hanno come immagine le rette precedenti.
{8) Determinare 'immagine della circonferenza 2 + y* — 3r = 0.

(@) oMY = (3%,39)
() Puad st Vol A ansolvu
£ oW = (¢,9)
Ao

(3,29 ) = (k) A xey 2O
o sRo L Miglue At As3q
() ;\'wuuq,:&u@, daolla N, Y=2%x+5
Pon ume Wica, (0,3)+t (1h2) = (&,5+2t)
© (%, 5+28) = (3f,1546t) = (o0,13)+ £ (3,6)
= (0,'5 )+ € (1,2)

W\m LY 5 = 2x+(5 ]

() DeRuLUom. quale wkke Yx couwe Cwma@u&, ><+U—:L =0,
Al posto X xey Sowvo Q' epiowe KR () Coe dxe 3y
2 x+'3>v ~4 =0 )

vl

() MWQQSL\A dla coive.
szz_ A% =O

2 5 { 2
-2 2 - =2 4 = O
X —=dx+ A 4

3 \2 2
C"‘E) '“dl"" G

3

Cwho & (3,0) NogRo 5
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la cive, Cw.um,%lue awvra Coubvo T -e C%,o) > (%)0)
Ql\%‘o=+ﬂp\md&%o7o€o€ 92—

L' eouomonme < (x—%)z+<j‘= % N:{ == Q< 4—31 =O\

_ 0 — D —

6. (Omotetie rispetto ad un punto qualunque di B2)
{a) Serivere I'espressione dell’omotetia di fattore 3 rispetto al punto (2, —1) di B2,
(b) Determinare i punti fissi di tale omotetia.
() Determinare 'immagine delle seguenti rette:
y= 2, y=2r45 y =—2r 413, r+y—1=0
(d) Determinare quali rette hanno come immagineg le rette precedenti.
{2} Determinare I'immagine della cireonferenza 2 + y° — 3z — 0.

2 ("

Straleega ganerdle © Sta B 1 Guho de’ cokeRa , & Ko P gruerico

P e P-Po ~» (P ~> 3(P-Po)+Ps

N Iriplo Ik N T
appUhcako tu Fo PeCedamk e ‘ ot tas
cou \a Yucka 2 eugiue o povro

w P

(2 Cowe wttieas
) wl%‘»ue_ Sw ¥o)

N srmpto Fealeo Po = (2,-1) P> Gy

(¥w) — (x~2,ca+1§ —> (3X—673U+’3>> — (Ix—{, 35+3_>
P P-Po 3 (P-%)

L' espiemn s {gtu.ode Py F@(%M)= C'3>><—4;'3&“7£§
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P= (300 R =(5,2)
Q= (0,0 ~ R (Q) s (-42)

Corco Qo WLWMWa%{ue N Y = 2%+

la candmane Yewmo Cudithve | 3Y+2 T 2 (3x-4)+D
DUt = — 6% 4+
=-2x+d

F: \'w%‘\sue)oo%. Jdue St Veauwda Qo shesxa 7

Grbo ,prchhi & Adkdko pavsa per
1 eudvo e swotehio!

— O — O [——

EOHE‘YR\E'- Q%@Cui%& couw walie A M/co%:uq\ej

Se £:R"—= R" couwwe le dsoumr | clow

Hsk (£, B (w)) = st co, w)

J

pur s U e W allora P T uw affluito cou walie A

0\):;0%0 wole .

Llsom&vle, é@Q,anoX Cowe souo fatt & wakici 2x2 @nkoacualf?

la pra Colouuo. deve xtne uu veltore A oSS
Q""“‘@"%‘m 4, oot ek done sulla e, <
Wgouowekhica , quindi & ded kpo

(cos®, swe) ser &€ [0,IM]

St

2
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(LOSE,SWUD ) 4
Laszwumco\pmmdwecwmm meor

_wa%h-: 4 od omraa a/&o%ouq\e

QR Souwo c[uutudi sdo due PO Lilito,
X ® —swd cos® S{u &
S ® o8 S —cos®
Dok =4 Wt = ~4

K womvone & D Souo dude & possiloilh wwakucl 2x2 u}n%auab(

UL sSouo 89* outovalol Ak queske wakiw 7

Secouda ) Bts-¢4 Tr<o Aodovaloww k=24
Mol stwmunthuca  ~> outovetrou Moaouqu

Va4
Ao = o 7
Aus = - Uy 2,
~2 St hha, Jli.sP%ﬂO ala natka
Spour (V1) >~
Dt =4 T = acossy
Pohuwouio  canotirdl dicn o= 208 A + £ = O
Ay, = COS® % | caste -4
NUMRAO ue%or\-\‘do
= e L Sy = auwlovalow Cowpesst oom'uaq-’r{
~> T o gordon neole K S S !
(oY x (CO3B,UB

Cowmue Q) Seu ] A (é) = ::i%) (‘S*I“S’w
\ ql
A ()= (o)

Loy
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Ly ?Y'wm moin Souo walitc, 3¢ LovWous
le Secoude woMil souo wallial b Stwwedida

(hsa succeds quamdo upoupe e oRBLe.
Ls O =~ Ax+by 100 = Aax x oy

Ra (R = AR x)+bsy
= Ay (Aix+b) +ba

i >< + Axb+tbsy

Movole @ o coupouswdo Lo due wakle

— 0 —} O ——
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ALGE®BRA LINEART

LEZIONE B¢

Note Title

09/12/2022

(1) traslazione di vettore (3, —1),

(2} simmetria rispetio all'asse =

(3) simmetria rispetto all’asse g,

(4) rotazione di 90° in senso orario rispetto all’origine,
(5) simmetria rispetto alla retta r = —8,

(6) simmetria centrale rispetio al punto (3,4),

(T) simmetria rispetto alla retta y = r,

Q) (x)n) — (*+3,(O—-\) d
(2> (ugd = 459D ~
) agd > gd
(W REO) = (o,-1)
R (0,4) = (4,0)
As (O L) _ (mse - sla ¥ Con ©=— 4
<“' O> 3wd COST 2
alwom H D lu euso
cuhovouio fL® ? .9
a_hc__-
(3) Stwwehuia J\isyekjco o %x=-%
= (_ . (“810.) .
P = (~3,0) -
P o~ P-Po M*b?(?-?oﬁ ~o o (PP aPe S
SUUAUA -
SCNN

OOy o (18,9 oo | (= re=Bpig) e (266,18

Es‘;«wz&m .%,up&n. (x,ts) —
Queddn wuicat (0,0) — (-14,0)
(=2, = (-14,4)

(—-x—\G,%)

Ts Lagiounol cle
O' epumome wou tocca

\a\a
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(6) StwweMio coulivole Mspetio po (3,4)

G ™ > I * (0,0)
(i) = (=%-9)
Tidbomioune K 1%e°

Nsp. o Wt@‘um
Rispe a %o = (3,4) !

20

P~ P-Po ~» o (P-P) %c%%) + o

s all' v

() — (*—3,‘0—@) (2%, lw\(ﬂ A (G—X,g—m

ROy = (5,5)

(1) Swwmelia Mspetro e n =%

‘%(_'10)':(074') A=<O 1
*‘?(0, N = (L) +©

L v,y = (T ;>(;> = (%), %)

Stuauweiia nispe:ﬂo alla " Sha IOKXM:& =0 X

Rpyenen Nl per
Deve Auccedn che Vougue
f(ab) = (a-bd
£ (b-2) = (b,-a)
10 Ao o

Sy, Yssa

b

I —C'—’:Q)

)

v

v

A
S'PO\M ((Q 153)
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= Calb) 3 U“Q_':_(b)—a) C&DUD WLG\OMQ&RL)

L (U4) = -Uy
€ (U‘n«)= ‘\'C)\r)_
Quuuda <—i O > ¢ Qo wale della Scumefla dallg
© 4 03,03 alla {04,023
a -b \ 0
W = < > Cauwloig ba dalla {uz, 023 alla
b o AN
Quiiadn |
— O L
™ <o ¢> M
¢ Qo Stwwmetia mduieska !
-\ ‘ a b >
T oW \~b
‘ a “bj (—1 o> <a b >
attlo’ b « o 1 -b «
o3 ~b> - -L;)
<b Q <—b Q
1 —aztb?  —a2ab Stuunetia uspetto alg
oot < — ool (12—‘:)7'> Julbsa. ax-\-b@ =0
(2) @eo Spetiole Y =2 (1*‘5 = o)
_n
i (“3 é+> < 5 )
5 4 > S

() -C

Al »)w
ol uife

)5 -

RN T

3 G 4 3
~2xrE9,5%*5Y)
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Nevflon . Gncows ' ph Pissi di €

2 -U =0

& -
x+5\<) {-2&4—&0——0 o>
2
*=5J 7

U]« (J‘IoO

Ve

Oss, Per calcolone Qo walice cexa aundme | leetodo boviwo

K

Stumeila Mspetio alla wiha Y = 2%+
U=2.7<43
£ (@
Po= (0:3)
Reudo W p Yo coucdo sulla e ol . M
Po = (07—55 \' Q
P oA PRy A %(?JPD) ~> Po 9 (P-P) / T
TRuueMa
MSF o \6=17<
3
CX\\QB—-—D(7(7(6‘B) (——7‘4—%&—5)%)(4-%&—'3)

7 A 2 4 3
) —_ = _ N — — —_ -
(5""'55 5)57"Ts

4-—;-)

s

Esponwments - Q-1 ~» L@@)- _131>%

'?Ao WQAAonQ_SQ@MmhMQQ,%C®7Q ( )5> ™
Stove wlla atha

- O

\6 2X +3 5

6
= — =+
T+

(11) rotazione di 30° in senso antiorario rispetto al punto (-2, 3), C—f‘ s>

etk sur i 20° auwhovoud MSP-M%C%

P p[3

COSS ~ S - %
SWLY Cosd A}
2.

X ¢
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Solita Sova

\% - *+2
(%) — (v«+1)5—3} — QL = < _5>

(-2.%)

2 =z

G +z-Z+2
<[ =™ 2 Z

4 T, _ 33

22X+ + 07 =
B A_t Ly 2§3
(7*“@"2 2) 2T 0T

Donisflea doa, in uplo ) (~2,3) S Q wuico po Pisso.

_ 0 — O —/
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ALGEBRA LINEARE — LEZIONE 55

Doda  w mﬂmouf, 5 oL CQ'P\SOD ok CoSa St Pratta 2
L¢o) = Au+b ce R*

°®Se A= Ad, alova s Yrotka K wma OHOTETHA , wspetto all 'wwico
Plo Pliso e dvove Usohede R(0) =0

S A L wwa Watic ORTOGONALE | dlow € tua Txowehua,
Quale ? Dipeude. doll’ tumeive dex 'Pr\{ Plsst
= p i st = duto RY > = dewhita
= a& :Q{ss\ 4 Wtta ~ L = Slwwmetua Mspetto alla Aokt
= pR Rssi = 45do poP D P = ndorione M. o quR prAo P
—>'Pr-\&~%iSS‘\=¢ A soun e (T
% hoslovkoue kb conto wetow b (Lo - O+b o b0
¥ Stusueio. nispdths ol uma agtho Se,%w'c\oxda Ty
Pradmmene K un wetow b poxalldo alla diekisue Adta .

]

\

TQR wakia A Wa ™t = -4 ?e,adb@ e we wahie W St .

(2 + 529 =7T), (2% 45, -2y —T),

® ®
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(2r452-17), (<2r+5,-2y-T),
@
~ -2 O % 5 z
(6>—%<0 -9,)(3)*('*) > 1
+ 7
oo di
_ga(-\'v\l -2 5 >
3
. 5 (Hh-2)
Plo o —2X+5 = K x= 2 N
B i A e e e e e
(h-2) — <?>)~'5>
®
(T+x,3+y), (74,3 —y), (7T —x,3+y),
1 ! Sessa o
(118) + (72) P fss SpepeeaT
_ ad o
o\ e, :‘f?; ’/’% Lt
NO SOLOT(ON]
Y
sluwwen o sepuuts
da roslastoue
P P £ @
® (%) T (%=9) = Go-9d+ CX,E)
St tlo cuente Lo
Mspetio hulla Uspetto
o X all cuvr <
b AN X% Yorr ol
° uole # X lwziale
'
[
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(T—1,3-y), (T+y,d+1), (T+y.d-1),

®

® Vediowuo ! pM Llss,
%:F—X' = % X = % (‘Pr\'b %SSO MOO => Q’DEMM
%

-4 o© sy —SUD > rms B = \R0°
o -4 <Siu% Q3T

Quiundi W heodta & Qo Stwwehia audrale MEPQ‘H’D a (_; ;%;)

(2,4
CQ)C‘) = <5J—4“>
© (F4y, 23 %)
'P'\'{ %'.SS‘\ CS)—U>
Fty =% { *x-y =¥
% B+ XK —~<a X"ﬂ =-3

Nessuw piro St ¢ e € wua Pavastiow

Quiwdi & uua Swweiia Nispeto ad uuna utha wousta
& wua Wodoisme g d«fslﬁ'w@e I ’PCH USK\

La StwwweMia e ok S Sotbe & (x,4) = (9,%), oo
Uspetio alla awa Q=

® gy = (7 0)(5)+ (8D

PR »%CBS\\
g =% =39t *=3 | ctoslewe Cutowo a
DRy x Y =3 W=~2 (5,-2)
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™ quuz\e a.w%ceoq

® = -2° aukovou'o

o -+l (VONSER NIV
Halic, = Q*l o) <S¢u% Cosd = D0° oo
9
(#=3) = ()~
T x
(5-2)
4
: 7
4/"3_)
dr+dy—T dr+ 3y +1 (4-4)
G ' 5 :
v .
¢« 3 il
5 5 J S
T 7

Now & wia walica ddogouale , pucke Lo
CROUMR, U SOUD m%owu
=> NoN & wua {owekio!

; - 3 _ &
-3:—-!5;—4.-1;—33“-1 _ 5 5 ),
5] 3 L 3 '

5 S
T

: ' IS ~ <
(-3” Iy +1 .1“-39-9) 5 5 >< >+ <5 >
i v 1 ‘i é (3 ".Q—‘
; ’ 5 5 >

Lo ualice g\)cm%'zuq\e,>quiudk € wmR tsowiekia !
.T

L aNwdo Wk = -4, e folta
¢ e ot K Slwwdlxa
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(o \ ?A’\ .Q{ss‘\

2 " R %y - &L
—-§><+§5+L5—" 575975
G4 £ 2 _ [ _\_Z‘_ = 2
S T2 90~ T*" 350 3

(a) prima [a traslazione di vetiore (rg,yo) e poi la traslazione di vettore (xy, y),
(b) prima la simmetria centrale rispetto al punto (g, yp) e poi la simmetria centrale
rispetto al punto (zy, y1),

(¢} prima la simmetria rispetto ad una retta e poi nuovamente la simmetria rispetto alla
slessa retta,

(a) 2 () =U+hg
o (V) = 0+by O (£(0)) = ROItb = T tbrb,

‘ravovtroue dellg
AouA UL

(6) OMeugo uua Yrodamioue /7

.r‘DDD
L) = —U+bo qCR () = ~R(0)+by
o (0) = - o+ b, = o—lbg+tb,
5 O‘-&—(b,“ba)

S \)O%Q)lo spug. b Cose Yrasle, basta yedwe che Suceds & s

= al prwo PR Nwel »%me
= al audo @M% ce?x QLR Q%W&JVO 2 (P=%)
O

— 0 — —_—
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ALGEBRA LINEARE

LEZ21ONE 56

Vettow ok R3
| ISOMETRIE DELD SPAl0 ) 060 = tj\x/j\- o
wa hice othopowale
Ik
Dowaude : @ Daka wua Sesuiatoue ZOW.., “Frolous Q' esprearicue
@ Toka, um e\pUMm, Capiv /x ¢ (SowtWio ¢ cowe € Lati

Clami@icaviont, sulls bam ek pH Lissi |

Ties = Juwde RS ~o Loo=x
Flast = wy Pawe £ 0 = Swwetia mgpetho al plawc
Torwa cawourCa 41 D ©
O 4 o©
O o -4
(2] Fissi = uma kb A Loo = Avoaour H cw,%o@o ® Mspeths
alla nekto

Tovwa Cauwoul Con

wsd -swmd | O

W  wsd | O

O o |4
_-\:(Ss'\ = S\W%Qp \‘?—\-Q ArD %6()

-

Aok OvA QUL Ms\s_ad uwnwa Lk 828(,«,&‘6%
o Slwuetia Ms;e}ﬁ-a ?ig,wo 1 alla wlta
Torwma cououca

o -%ud !l o

sl cos® @)

o o |
(Hph Pl ¢ Q' wkeveaoug Yo uda e plawo
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Bl Rss = Wewe wiots | Allova S oprwo 3 Sceuam
[BA| €69 = x+b oo #0  (hodarioue)
(A= wakia Qeutica)
52] €00 = stwwehia Msp. ol uu plous Seau,ﬁo Qa Yra sloiote
cou couwponauit won wule 7 al  plauo
(A= wokice R S, guindi autovalork +1,+1,-1)
@ L6 = noandous MSp. od uua ita beawi#a da Hraslovmour
wou Cowpolienie WU wulla 7 alla nekto
(A= wmohicy At WRROUL , quiwdi aubovolew 4, Cos® *4 siu®)

— 0 — o —
(1) traslazione di vettore (3. —1.5),

(2) simmetria rispetto al[piana ry,) piowo d&L.cow\&w& VR =& ALY, USE
) o _ f?\O..LbO 2=0

(3) simmetria rispetto al plano yz,

(1) simmetria rispetto al piano z = 3,

(5} simmetria rispetto al piano = = -5,

WY (wy,2) — (x-i—&,t()—lJ 2+8)

@Y (x19,2) — (%9,-3)

(D (a2 = (—%y,2)

() P o P-To A~ Sluwema a%»wu%o Yo
Rudo R = (0,00 (pio I plauod)

C*)V&%—) ~D (747%;%"'5) ";’ (7% W, 3-2) > (0@, 62D

Stwwehk a CSp .
fP'\aLUD =0

I \Rufea - dd soud ?.-\"\9{&3'\? E-2=2 ~ 2220 ~ =3 3]

Ossowomoue  Tokoo  wsons wu, qualungue albo Po eprawo, ad w0,
?o = (9-,—1,?3)

() ~» <>“'2> ‘0"’“%'3) A (""7—; ‘0"'1) 3-%) ’:’ (<,4,6-2)
1 A
P-Po ST, USP- =0 R uMRD Po
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(5) 'PQ = (‘57070\
(% Y,%) — (""'51 ‘07%) — (_xisa‘ﬁ;%) "i\(’x 10, 1,%)

— M \ \
? P-Po Siwun . AMLSP. aRRAULGS Po
Pramo X=31
(6} simmetria rispetto al piano y = 3 seguita da simmetria rispetto al piano = —2,
2 seguita da simmetria rispetto al piano gy = 3,

(7} simmetria rispetto al piano z =

(6) Stwumehia wlaud w=3:
C_'*JVM%) —> (_X) 6_\\))7%>
Stwwne Ml Plauwo Z = -

o) = (%9, = 4-2)
Se -gtxcolo Qo pivra e ?ol \a /pLouda oﬂ'ewgo

(come prawa

(w4, T (%, 6-9,T) ? (%, 6-9y~4-2)
4e 20

(3) Se & COUPOURE W e SRR
Coib) = (A mtem) = (8, €4, m6=8)
Q__ﬂt

(B oo cowe il (6), wo wow Succedy ARwge )

Dowaumds:  Cowe ¢ gﬁ%a Iisowetia  (494,2) — (%,6-Y,-4-2 ) 7

Gngo (Pr\’.\. Lsst maalveuolo

X = % le sdmiown souwo  (4,3,-2) =

(0,3,-2)+ % (1,0,0)

6—&=K6 5:3
L= = =~ ke 7 alll are <

% = K

U

La ‘Pvaseowuww‘.w e i Lototoe koo alla ekka ~hovorka |
DV dwa cmo@Qm ? Guardiaue o wioluice,

-L]o o)
-4 © }x((pse —Sn‘u%> cow CosB = -4, quuds &=180°

A WSy
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(&) simmetria rispetto al piano = = —2 seguita da simmetria rispetto al piano y = 3, seguita
a sua volta da simmetria rispetto al plano z =1,

{9} simmetria centrale rispetto al punto (—1,3,4),

Stwm . 2==-2 + (9,z) — (%Y, ~4-%)

S(\.U\_\M}, %23 g (x)\ﬁwi) — (X) 6‘%7 %)
Sluun . =4 @ (%,4,2) —= (2-%,4,2)
CDULPO\AW'.

o) = (%%, =672) = (% 6-Y,-6~¥) = (2-%,6-9,~4~2)
D cosa St Hratte 7
Se caloolo 1 pM st offeuge (x9,2) = (4,3,-2) quiudk
Ulico p40 Rsso.
St dradka K uma siwmelia cutrale Mg al pdo  (1,3,-2)

(2 wn cam wolde pamkodaw i Aokasoue tutorwo ad  wuw

WY;Q,)SE,%;.L-\-Q do slwut. Msp. plauc ??A,P?ud&oolm

Mot A= ~13)

() B = (-53,4)

(a1, 2) = (%H5,Y=3,2-6) = (=-1,3-Y, -=)
° P-Py Stwur. centvale
MsP.a\l‘m%Cue
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AL GEBRA LINEARE — LEZIONE 5%

13/12/2022

Note Title
by At
{10} simmetria rispetto al piano © + 2y — 3z =10, &= '-FQMOL PN 0 W%&ue,

{11) simmetria rispetto al piano « + 2y — 3z = 5,

(40) Tdea: i plauo va lu s stesso
\‘@l)co%ouale al plaws va W — Se glesso

Plowc = Spaw ((=2,%4,0), (3,0,:{_)>
Us Oy

SCQ,Q,Q&) Ua m%ouode o U4 e Uy

* % »*
-2 1 O) ~ U= (4,2,-3) [Vwfca « occlmo |
> o 4
SHaws wwouds wna Luusione Quwne £ R*— R Lo
R (W) =01 L (02) = 02 L () = -U3
Lo Sua wakicn dalla b {01,02,03] alla Stessa ¢
{1 o o
O 1 o
O o -4

S YO0 Qo waka dala caumouica alla cauwourca Cownders

-2 3 1 41 o o -2 3 ¢
L 0 2 o 4 O { O 2
o 4-3 © o-+/\0 43 | & ouposo il ~1
cauwbio bovx dalla
Cauousca ollg
{U‘A,UW_,U‘gJ

Se all' tulats parhisst cou wha bak, Stouorwmoale, \ calealo
R U AR SRR P RIS, .

Lezione 57



Stampato integrale delle lezioni 257

Cotue posso Offenene wna bov SUCO%OLLa\e o gorkie da § Uy, U2, 0ad 7
(e naupe, de plaws = Spau (V,02))
[m! GS

'- Rlcolcdo Un Vsaude o Sownula uusevssa & vze U3

b ¥ S

-2 4 O D 3'2= ("3)‘61"5>

[Neufica @ oceluo
L 2 =3

Qume sva oo & pOSSO ko L uum allz2ons

A, A v = = (15—
U= 7 (-2,4,0) U‘zam (3,6,5) =T (1,2,-3)

A
OX

A

Tosso Usan Cotue WhaMice i caulblo bak, <ai Uz

v W gquesto wodo M7= ME

[ Couvollone cha et 2 odk Yeupa U%uode,].

(34 Stuun. Uep. plowd ®+Y -3z =9

Salre wn pio Po dR plown, ad erewplo Fo = (1,2,0)
¢ fcclo 1\ seliko pvoc.

C%H{\,%) —) (x-—() 6-9_,23 — A Cx—),t()\z)%) ) A(___)+ (’[,210)
B{w’kl:k.dQQ,
o yecdauk

(12) rotazione intorno all'asse z di M in un verso giudicato orario da un omino orientato
secondo 1l semiasse positivo dalle z,

Lo nctosisue
- un augelo ©
A~ ANTIORARIO por

ce® —siub| o Voo tw #L%wm (0,-110) /?
WY WSy | o

O D '{_ Cl)O]O) U
wtovwe alllovne & %
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g dae & WOV SN T AR ovoUQ | b‘(&%b\.a
vsa B = - quu,dzl

—_—

@) 'd_ () Fx>l{);%) — ((ﬁ)'—x)%>
-4 O O
O O 4

[\BQ/\L-@(OOL: —g(ilo"o>= (07—1;()}
-? CO,‘&-,O>= (iIOTO)
£ (0,0,4)= (0,0,2) O I

Calcdana Q' iwtmw%'ue Qe 'p'xa,wo X—Qﬁ Y42 =%

Iosso N P‘wao (o f.Pa/('MQ,‘\’MC,O&
(30,00 % £ (2,,0)+s (4,0,m) = (Frabas,t,~5)
VX eaq !

(#+2krss, £,-8) — (£,-3-2t-45,-3)

= (0)":!‘; O ) + 4 (1;‘210> +3 (O) &, l)

\Ruudo posso Yoxuoar . contemauna

X > X
1 =2 0 o (-2,-L,4) ~» szwd—qq::—-%‘j
o & |
—_— 0 — O —/
(13} rotazione intorno all’asse y di 90° in un verso giudicato antiorario da un omino orientato
2

secondo il semiasse positivo dells 5,

£ (1,0,0) = (0,0,-4) o o 4 “
:e (O7ivo>><07'&;0) o £ o \[\/ m
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