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U el 'ktkw%uk\tﬁ,, hod dewowo esser 3 Fipo

LQ\“\*er"z ool 4 Qanc,\a= @@ Jorud ue wavo

COMBINAFONE LINEARE

Ry, Cuc,o%;ﬁdb cgl Lukeuds dba Gy, G, ..., O Sowo Muuren, okt

Nowaudlabwa  Uu sistea Queans (m o7, m luooguile) & dice
s OMOGENEO = b 1 kauwiul mosr soug =0
o NON OMOGEMES e oQueuo dw Rumuwe ude & #O.

Esuwpt %9_7<+E>a=(\a Lyr6t3Y =4 =2 %2_%
%—q,a=-3 {X='Dd+2, {x:yd—\-g {7(

1 stshewg auiw iR oluAL oL OWICA C*IQ)C ("_;)%

i sy 2l ~>2E S Gmdy sostituisee el 2

v by =F +§/g=¥ R =¥
Lx.

2\ stewa NOn Lo sdwseout ! st potena veoluas suloto
Q‘M—éai \\ tbo??‘\o & G, Wwa T Mou ¢ &app\‘c L,
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2e-4 = R > g 2x -y sdudsco  aella 2% e,o&:&w%z
— G X 448;—% —CV(+ = —1§ —L6 =—lg
d

Quindi. Lo 2 equantont & o3 sfolo puncka bo sta (o Priwa, (sloede
Na da suste Qo 2 e, g Qo ¢ woliRicobo pn -2,

3 stskuwa owwellie  INBOITE fdMAtouUL ) @ sowo buliR Qo copple (=g)
Lol s a: 2% -8 (Mol plomo QankoRtaud somekke Lwa o).

Mo aucors Uaegio Q' tuseme oo seduaious dipende. da uu. poroumetrs
Qowng

Ceg) = (b, 26-%)

b 2\ gorawoMo o per ek ke R D coppian (b, 26R) wtaolie | sideue
Rloswueudo 1+ sowo appavk 3 fpo&s‘»\o\u‘vw\

—> sRWROUL Loy

= Uessuue, solwdeue

- Cu-%()w‘.& SRuns o d«‘pwo\wb\" dan 4o f\a'Ckl paraumels

o ——-0 —

Lé_k,&ok\‘rm D\ GAossj rO\ol@i\SD: ooum%ms@mmm wk SteRwa,
quo@luuqm W w Sistewg, 9?.\1 Sau;,puu.
cow QL sbese solwloun,

Operofioul, pauesse !

Q) Scoudstons tro I lewo 2 equaniouy

@ Sodiduwing wua equomeus Ry ( pusaba Coun oo L -endwa )
. v R +\<>Ra_ LU & #£0

E&m@l& Ry Lx +3€3—5% =2 —> 9—><-+38 ~3%=2
R )c—’UOﬂ—’b%=5 — (R +2RL > &X+Sa-8%-= 6

) (_Z,c{_yﬂ_g,%)-l—?_ Cﬁ(—q/&&-’b:zb =(32 +(2-&
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QG Bwo 2 WRussud  dedd) oﬁx@nﬂwod« Gawn !
* Wotoue. genenll oMo Usie P A #O @ Sk beR
» Wwious, Ulbmorkodesa © dew waome A =4 & b o scelbo

Totbo Lwpotsau ] Oklwroude Qo opevoatsuwl M e ® | sitlewa Vieug,
(Jro-&%cuuo\bb Wh Wk ateruko cou Qi desse soluatowd

{Qi =0 O) %QJ =0 Nouw Bus Cauubian wulla,
—

RG =Q RL =O

®» so @ &'Ru—&:RJ =0
e T Ly

®©r

Se \)Q,\,b@ucakn W\ 49) Ao ¢ \Wu.@{cakfo \ 2P,
Se & wificake \ 20, aQovo R(=0, wa dlom AR =0 wa o,

—_ N — O M-
EM@S S —\-7,6 £33 = 5 x4—1®+—'2>-’27=5
2 =4 2% =  —2%-2.1% —56—-(,?::-—6
rYy -t =2 o R ) - 3%
x«—vd»r?;% =5 ><+7A0«—’J>%=5 x&—ﬂﬁ+3%=5
~BY-k¥ =6 3 —y- e ~Y =2 =%
—4- 43 =% -8Y-Gy =-6 —=8-52* 6% =23

Do qul st s Sweunediabowus eude.

—Pé-. — = ~ = ES—— - L :—-L
%= 0 Y= L% R
R —-8F tRo |
= — - = L‘_%_:F. = T,
* 'UQ BT+ 5 7 1‘°+5 6 A
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L doeblio cha st gud AP Yapeluucpn, CRL Q'afgonitue A Gauss &

A povion N Rdeuaa Cw ua %o\ma A SCALA :

— wlla pdura  equafidle. ol Postouc VML Wl Qo wulakils

= Ul equomoul successive , ‘¢ seupe dwmouo uwa. toutobily,
w wewo  dae ulo P‘ULLQAQM&_,

Esuuglo xva—?,z—;o
’b><+7»t}—% =5 A 2R 3.4
L -—n = 6 ~> 3*_2.42
><+5— 3 =0 XHG—-?:% =O
—3«-&%=5 —a«—xz—=5
—3Yy k6 =6 —=13%-2.2% —R%¥=-3
= i: L ] —_ - ~— - — —5 -_— — ’5 = 5
£~ =y 7 \6~%%5_q5-t) x ’6%5_?*—1 =

Crp) > (506 2).

— 0 — 0 —
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ALGEBRA LINEARE — LEZWONE &

MATRIC! | Oua wobvie & uwa Gabella /L,e/tboaA@daw S wiwmers,

cA C2 g

U b L
Exupto <’)_ -3 | > & N
o) [—2 & « M%a'z,

SU twdhca o Mameae 2 tusiowe e watlice cou mw mia—Q\e e M
coloume,
Lo taklics e LZRTRS st W Maga.

Gl Qo R wna mmabi 2 wdicauo

1 M@xul)c/o@o\maa,

N gt Oy = — Qp.a = Gn, NOW ESISTE
¢ 20 2 32,

Opasndoui. o wakict
¥ Sowwaa A tuokled ‘.EQM‘@»\L""‘(“ wallel com O dese, hwlusiom
e = fa avdue o Ruwiue..
DLl %omu,o&)m%k\, A Mmem A=iac33
e M B=§,bi3}

M\ovo,
A'\'% = i_q-ta"' \L)ta}

» Rododo & uma walie pre ik W L W £ wolbigicando
Bk %2,1 QQomnerst L3N C(w“'q’ WUWUIARAR .
Fouualuwewe - A€ M A = {Qiaj
re [

WA = {\o;ﬂ} & Moo
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Cast sttoQ)uc&:ma%au
e wm =4 N ou,w@wo v Neldod M@)&EQ_ Hpo C\ + -5 4)6 Mlxq,

e m=4 N dmw%ouo LU—Q&O@ OO\;OMO\)&EX‘RPO (;Beng\

-3

° MA=M =>4 & UAL - WU A0 %\-\N%)Q'O (\YE) 9 M\%L.

Tosposa X g weblie + ok wwa wobie A e My, 81 d&@m.&;a
Hrospotho & A Qon ol A e M)

Qov uwodien odcmubo. scououdo s cudotodt
oo & Qoo Qe Megm.e_Qo_o&ouw_&A
Porxwalweule A s {q,\a} = iqa,k

Exuuplo S 2 <=
2 I
1:: 53

Occluin = bolnolho R feospothan =t puo Erovnn tudicoka, AT, TA,JCA,

—_—0 —~0 —

[FRODOTTIO TRA MATRICA |
Stouwo dake, de wakel A € M xan IMPORTANTE : Golouut el
B e Mk Pl = Mple dello 2%
I podddo & Ae® € Ja wakice
C=A1® ¢ Mmre

Cose %m%& ,

Y Azima} 1€V &mu %zib"(]} &L S
)sdyvu IQJ sk
Qo xo C('Q = Oy 543 + Qi bz\a LN ¥ b“'a
w
=2 ALy -
ko
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E_S&_m?\o__.&_ A = R >€.M'2.7<:5 B= <2 3)6 Manz
G 5 6 ¢ *

Pozao %O/\n_ A ? Wo! GColoune 4* = Rigf 22
Bomo b DA I Coloume 4 (B) = Rlghe 27 (A)

22405
<}g> ( | 3> | <\4 4 w>f 23334
nE: L1316/ \32 435

DRy Q\mek) 2' Qoo Cta ded P\oéobbﬁ) st ototeur @u,wio
uno specte X podstho scalay v la M@q L - exduna della 1> e o,
CoLOUID: 6— Lo R0 ARcondon.

Ossovdomsout. Lo wakiel quodrole, 3 posouo pup tucRbdplicon. peas
2 Sese (o souo & sde cau queda propriekd)

D)

Caso sge,o\ah Posso Uw%\éu.cnm, wuwo wakite A e M A U,
Wow odowna U e Mg o,
Obkeuge cou Mok e oo velidow cdoua,
Av & Maxs

Exgaeto (1 2 3}> 2 <\-c—13+z-3+°¢z > | (L\>

3 =
L S 6 3
A o
Esnpto <> 2245y
T x =3y >
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Lo ponke 3% R wn sidewo, Qlueae 2\ 'PTOCLDJCEO
boo oo wobiice N nuweal &t ooe% deQ,Sts‘\‘mav
W Woe cdowua M Cw;/o@u:*%\
Lo pouk dx & uw ststewa Hueone € wm veldole,
couwo R uwern (U Rt maR).

Lo wolice o

— taule ru:gh quauwk ssuo Lo Qatuaﬂs‘.m;

— dauk  colouue quaute souo Qg Cuc,cayl\% , CLod toude quaunk Le,
M&sﬂ. dol. 0w cdouo Selle cuc,oaw;k&

Exuwero 2% +BM = 5% = —|
p. —\O«-'L% = 3

’6%—-7@4—%=Qf

._>
Lo posso Solw cow, AX =5 ) dove

2 3 5 - ® L =
A=y o o X = ;@ 23
3 ~2 | &

Uuo wabticr @ scola € uma wobva tu i e Qo u‘%h dopo
Qoo 42 Wowwo éo&l’wl. MﬁoQL,O%uLw:@a\l\aaW wwo o N\
e Asz%mﬁa P CedouR.

AnEE

—

N}
2

(G G Y

S5 5
2L I
@) ®)

0w K

2
O
© ©O -1

0 o own

—_—
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ALGEBRA LINEARE — LEZIONE

Sistew, Qiueom,  (Nnivisitakl))

e guosowd, dal tipo . L'i- sdwma equaiowt € Gualcesn ded tipo

[EM X4+ Qi K o + Qi X = EL]

Tw Rousa Cowpokba st pwd s coe Ax =h ove

X
A= (Oda) & Qo unakuice S ., ot = <XZ > S Il whvw colouun delle

®m

t.\wo%ﬂlk_ . b= (b\g‘m ¢\ volow cdowun e ®umul L.

Alggidune &b Gawn : fosfouna | stdemn W un sisteua equivaleuk. (cou,
L dese sdwatour) , spovobilwewte pid sewplice .

Opromioul condeukite. |
@EbRa @ QLM”QE{+bRJ

t 0% (osrou ulbaotbodossa)

2 A #0  (erlone %ﬂAWQLK@MQ)
Lo oppromtioud st poSsouo %aru, RuDouuenk sulla wabrier | [(MA) devo
nepine Qo ks opuroout oudi sulha cdouna ded Rl wdkt.
PO couodoumenle , Codvulsco wma wadniice %Wf‘&’ A lo cdouua
doi bl mdd U e pol opvo olla Gomss su qulla A= (Ab)

Esueio Lrrar =3 2 4 4 3
2% 4 +DT = 2 Azl 4 3 b=(z>
% -4-2 28 3 t-g 5
A=n
2 4 43 9 4 4.3 2 4 4.3 9_74-\-%{-% =3 e =
2 A 32 <O © 2-4 O/ ~3%-3 % ~3 -3 = ¥ nisolve
1 -4-4 5 0-3-37% o o 21 23 = -1
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Osswantont. L' olgituo R Gouss & & Qamica SostiAMOUE, |
R o o phuwo equosiour Mcao ¢ i 23X = —Y-2 -3

3
2

S vode o sosituie o 22 e uell > dieu%: WA UUONO I &eua
Lu A L c‘q\,\)c& QW x. B o deso odbtndo cou Causs b Vemou
ubrouovbo dosson.

= -3ymgEe

ObieRivo dL ol &t Gamss € pobows | S'deua el founo A SCALA -
O%M'. (\,\‘;%7\ < X q,ues‘co ’r:\.po

QO --. O X 9 52
| (R S | U S |
2L | St o . noea, cude =0

A
W&QQWM Lo
POSROWO UQ LA
Opput. nip@ Mo uu wawao 3 Al Lo woptow. (audue o & o)
Lela J\L&J\ Wuéﬂh\ﬁ—.

Notordoue b\ oo bowudue wou wullo & wwo Suka op: & wouna,

PINOT,
E&m@x‘i 1»4-\—\6-%=2 2 4 —-4.2
% —yrdrE g 4 -4 3
bx = 445325 L -4 3.5
2 4 -4 92 2 4 -4 2 27&+n—%=2
<O-3:'r Q> 0O -3 % ¢ ~E>UL=F%=6
O ~3 % .4 O O 0O -5 = -5

D sideuo @ Lwpexibls, o wobia A (o Qo wakuies A) Mastha o
Scolo WU 2 4 -4

o ([ 1

O o ©
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Quuadno %we»ra&»., S e Qo gy o wobice A tidoba o Seala,
Wowuw \ PNOTy 0Qovor i Ramo '\ Sisteuna auuwete
SRMAROUL .

Coso ponkicoRoAL & DRUMAMO U BSRUKG M <,

@ s bute U dolla wakt Ao sl oo\ PwoT, allove I\

sigeuo Wa sdMtious UNICA (ol wWhiuia ¢g. Hrovo X, poi calla,
PTG FeoN0 Xus, @ sl Vio).

@ S wa o ?LG., '\L@Q&. S @owaho wou maumo \ '.P‘NOJB) cllovou bi&a&uo,

Wl \ CoMkspoududi, i uds

2D S wueo del. comspoun il i, udt @ F 0, Nuol de cle
WA.O\dQQ,QlQC{.Qée,Q.Jv{\DO O = humerd ¥O e \ sisewa,
Mo Ua sAmg.sue

@ Se buln CDMLSPOM i, mok  Souo =0, Vuk SIS
At W stshewio o tufluck sduatoud sl seuso cr )
dlurewo  umo oukdlele i poso asseguon o placn e Yrovom
N COUNR GRS Q. albe,

ERwplo (2% +A -2 =2 2 4 -4 9

xSy rdTe 1 -4 3 ¢

Lx — Ld+ 53 = IO L& -4 5 IO
2 4 -4 2 2 4 -4 2 1,<+UN%=Z
O -3 % 6 (0—3:€6 —?:UH-%lG
o -5 1 & O O 0 O 0 =0
Posso o\ssa%,\m QUlovaumen® 2 2=

ahslo- PNE
3& 6—%a (d 2+3c\

2Lx = -3+%+2 = 9_—%&-\—0& +2

= ll_——("—ao

)
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Trodote - X=Q—-fg—<1 %=—2+§~o\ z2Q

NSO 1\ Stevewsan =8y 98\1/\ oo M a.

—_—0 — D —

Lo seso disovso wole A Sistel e ac:

@ e e & cdowe (ot LD QK Mcoaxibb) Nauwwo gsNot 40
e Lwow O U Mighe wule u @ouAD)OQQDm c' & solAtour e,

@ % o Souo g MCL&%&AA@)BIWCJUWAL ol wolk
COMN OO\

® Quoude o Souo Dufluik sdusoul , posso Rssepuon Worrameuk
‘\‘Umt Qa \SOA‘}:O&C;.Q U, @\\55‘3.
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ALGERRA LINEARE — LLE22\ONE OF
AEQ=B FLU O 22 L 4 -4 2 42
74*'\3—%"'./%-—0‘:-0 {4{ 4 -4 4 -4 !0
XtY-% — U =20 =0 L 4 -4 L =20
* AT P LU E2U =2 4 44 4 2 2
L 4 42 4.2 i 4 A4 2 4.2
O 0 O -4 -2,-2 ©O O O -4 ~21-2
©O O o -3 A3~ © 06 00O 3 |
O 0 0 2 4 0O O 0O © O-3 ~
i 4 A4 2 4 2 1) 4 -4 2 ¢

© O O -4 -2'-72 O O 01 =

© 0 00 3 o 0o O3

O © © © 0.0 —+$ 0 O O 0 ©

L' o ijma O aude Yo b Rl unbi)*z\,w»\k/&b
Lou o Rome .

Ho m@cuu‘,\‘t susou, & POXO asseuon O placne. Qo voud abin
COMBEOMBU 0, (douse s BNt dog ge =

X R Y2+ Vo= 2 *x = 2Fu +2/Cum-v
~W - =) heovo w,?
AN = 4 Ne.:%\ro\m\!'7
O =0

Jvovo x ceu

Esugor [(B)4 0 4 2 L) ®=sy+iurave Q“@f‘f’“ﬁi

OC0(2o0 4 & 224N =4 ‘oo 5
O (3) 4

N =24 5 drovo v
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Vobtuna ossemdosions,  Lowovaudo allo Gamss posso porbore Qo wabnica,
VN %O'U.u_a a scala, ¢ quedio konto e 1SN \
NSeunt,

Coukunanudo o Qanovons. clha Glauss , pomar ureis,
S apd audue SOPRA U plach,

Ad vt poseo *’r«a&@b«w\w @ walic. A S Oowe Sz@ue.,‘

<5 3 [O)\2 [0) L J & 547-2.2" St faoun R ulbmoutodoss,

O 0 6 O 10 11 «— (52122 Ul Caulolaonowo  Weuuwewo
O o O 0% 4 L PWNOT

_— 0 —m/8 O —
Esvciato £ Wovana, ol PO Q' tuteueaiour v la e 6; DRt
o & o 2%~y +3 =0.

Sh oo & arsols \\ Revewa Qlueonms, Y = B
2 =3 & +5 20O

{Bx—é-—~i < dqq\,ui 8 ILSOWR
25 —'bd= -5

Esndimo 2. wovoar &' sukervsrious 4vo o Mﬁhe @ e
(2,2 + £ (3,0)) A eq, eqpici to
v o, wmmm

Toasfouue i Qouumo, e

wplicko L e powowebiica,

L'eq, Pa/wmmbu'Ca e pOSO SUR VUL COU

(2% 85, 24%)

> A
Qoo ) voom Rt N N xzommﬁﬁ@ﬁh)oﬁo@?axm@um
‘6‘”%’“”\ y %= 245t = z——\;—‘f S
\ = 3+% :3-—%—;——.

- ‘ - . -, ¢ b2z
3tb =3 (ast)+ ) prb = edsbely wb=-y ) £ -2
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Egungto  Coune (R alfo Gowa pa/ra,w@/ﬁ'\ica, 730 + £V alla
@dwga Cak Yoo Qx-\-b\v) +C =0
Poulaws e G Wiy cabo gla (42) +E(2,-3)

Sodktuisco 2 volou &t (ol \T
Lo JC"‘- -3 %"\ :\‘{. éQQIQQl \
uiglo =g e o=, disupe o L om
R | WRL oS0 Care =0 —= (L2) .
G=1 > (3,4,
e sodvo Q' eq. B b eEn 2 i

b

Iu»@ow%: de W\ oo x= l+2b, e 225 \'-.\

\\QAA,%\.C)M Q! . a»c-(—b\\jﬁ- c=0

@ DE b(z—%’c)Jrc:o/- a+2ab+2-2bt + 20
(t2brc) + (2a-20)L 2O quodn e emea Vo g s D)
C{UULU\A)\-: & s Ooea‘ee oo ula

200 b =0 Now Avbo e towens a,b, c
%&4-?/&;*—0:’0

o= 2% 2b+hic =0 dbHlhirc o = _ng
2 2 J )

/
{&;%b Tiso C e MW,QA%WQCO c,=:£)aoi+w,6@

tbr3c ba-2 ¢ o 2be-2 Quudl Qe ¢

I T

P wucdo] Lo woohs Vv, dha ) veloe e desdwe Lo DiRERONE Slella
o, (2,72). N equantoue O&x»f—bko-\-c:—o) i
Wlow, (o) § uu low FERPENDLCOLARE oo el
quiudt  prpeudioolon o ((2,-3). Ou yeldow papeudicdon
o (2,73) & (3,12) () prodiioscolan £ ©)) guind
posso UsmL A =3 e b=2 , czu,tu,dl Q‘eq. fdeQ"HPO
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’57<+7,8w c ~0 . Cowa oo ¢ ! Sosthuewdo i piio dulrtaly bk,
nbow , ctod (3,2

%'\'Lk +C =0 ) CcC=—X - ?)X-I-?/Cj—; =0

(A«"uwdo C&Ow‘mwﬂ C'l,g?') + JGCQ.)—-S\)
%o, Yo
oo dedlla, mldo gn s o (xo,ige) € (tj’{);ﬁ= ”_"\“ Cx‘x,;’)
N S
mdat\aﬁwb\n, i Com et dalo A agaioue -
M el Quindi ams == - %

Y-2 = — % C= )

[3°wodo CO“W@ % = L+2k wsiuwo Qo &
N = 2-2%,

= S () Lo 2 equorsous . Pox o tsco uella 2o,

g2 2= Gem)

—_— 00
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ALGEBRA L[LINEARE — [EZIONE OR

Exvdlito Soume Q' ouboboul o le il
(L) + % (2,-3)
Cq)—-\) + 4 (e)s)

fasso tuldo u %&Ma Cotmomn & cubarreco QA .
Do wow guer (13t 2-5h) ot 2 gred

(rek, ~test) 2-3t = ~+ 54

uasko equivode o 6@% o Lo 2
2 QONTUU LM EHLOAMIUL  FoSHUD  BRA i (SOVVESS /
& cuhwpou allo sTESSO TEMPO, &

WO ' Lo . Qeldon gucced o N

Do Qe Lsoks 2 tewug RO, (124, 2-318) 42 wfe,
(G +6S, —1+55) 22 aeloy
L4k = §+68 feovo toed 3, quitdl gohRtuiso
%9_—’510 T +59

CONCO S S BYOUWO 2 '\wkp‘\ By 2 e S
Trovouug oo gesso MQ

— — O —

@M MR‘&@EO&JE\:O Scolonn

Cazo foctle: U= wer Q“D«L@&ue, Gb<+ba =0

Querko g K e (,»c,a) VE= pménjd:o Scalmg. . o cou Cab),
quiwdl W = (ab) € i qualimguu 0eBeve  ((wom At )
pupdicdone ala o T

OLx-l—bU =20

> .
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Cono gouoal R USL possa g&a &‘o«%&w, R'eg, & Qxtby = C.
Arcovon tura VoD W = (ab) © ww velow 1. olla ddealous,
Qo o

L quu.aﬁutw e Neg e RBR Y fpuwu\’\ dello Lo Naumo Qo
Seso Qvoéo’dﬂo scalans cow | beldons W |

* s 2w =4  Ar> TR= =4
4 3 e s

S B! peusamo | ueoU appieatft edl.' ouige,

—

= ,e I ue \ pvo&oﬁomkm*mmrp:\-om
/H ﬂa&ae_\ﬁ Nlluwe 4,

Nei@em B = (ry) | We(z0)

(B0 = 181N ces®
< AW W8l coso = (W -
e Sopeuicle dap T AP

Quosdo © & Yot o e | prodeie scalaw (B> mow
comleia | A & w%mm Q c d&QQ,‘o.qum;m O(XP%:C‘

[sPAzio  R™)
NSRRI, oo W COUL POURLLTL (%5 Xay ooy X))

Sounuo o Eodotlko A Luoa costoui SSUo coww Cu R®

L= (x4, e R ‘5 = (%8509

>

~
Cx, Q> = Yol B XeY2 hol Huh = g xcat = pvo&- Sealong,

- L DD 2 2 2 2
l\vzl\ = <xJ><> = Kyt Ky kol K, = WOUMA
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&st (2,8y = WZ-Fl = { (0224 (o) 2o G g

Coso sprcioly © m= 3 ((3poRlo)
Ot puuko W > coodiuake (o4, )\
/

< h
Q
Oua. aion W&‘%@N’ walo seaﬂsuo "y

eguafon coxourica EV = & (Vi,V2,\M) - < . e possa pea

0 'oladne o ho
Oua 1o = ISYITe (a,u,doo P . Ao dlnaasue. desactho

dal el .

(i\ouwo wello spanto passaumie e L ollglus )
) ' ~NJ

QN eqUONs Q.

Prawdo 2 welhow (cmxcm)ce,\Po(%i&m. audoue X cesa,
o bauods) T eV e pot couniduo Jull ) vathl e

HW ST Lquoniour pamw@um NP
EU + AN SIVL-xe Vi (s&w\rouo 7_Pgwumo;m %%L/A_)

A ot ovitong, Wueang 3¢ Cle ¥

-
Doko ww pdow  \M = (a,b,c) , Carco L | ueond
G 9, %) Selo SPoALo e BOUO W@Ma YR
OU:.UW@ Q,\Qctuoﬁsl&x&_
2QUAAOUL CortEA UL AX LA,

(Oxtbpt cz =0 | plane wllo sport.

S\ plowo WON Pw per Q,\ou‘@‘w-:

=2 - = | Brnawebw .
\@o‘\' EG +Q\?j o I LO\X_\_\Q&_\_C% ,g’} CO/V‘\WO\MOM
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ALGE®BRA LINEARE — LEZIONE 08

f@ww.e)crv‘.a wello &paﬁbu?\ Cowe ~€a.w£o PO -

gl st 3 puah uello spaito sewo olliueodi (stouwn sulha
gesso aglion |

& ..

P=(4,2,3) o= (2,4,8) To = (=1, 4,-1)

Scatve Q'eq. b Mo pr P ePr 2 coutolo & B ot
Qppatient

Rayo e B oo 'Pz: )'Pi + t (_?,_—?@ Sa ng,\a '?o»rmebum

Vedo 42 en8e wn vobow Kb pan cun &

GaadrE (542

P PP wlo possa p Py
(b)) + e (4,-4,2) = (-4,4,-1) l+t =—t t=-2
(_\-\—b)z—b) ?;-»’b%} 2-kt= 4 E=-2
3r U = -4 b= —g

Lo ulo pasa per Pa | quiudi  ®,% P Sowo olliueok
P

Coutvdllo AR\ veldotu P2,
PP 2 Py P sowo “aSZQLud&.“, R0® 5
3
o Wwulkideo R0 oo
PP\ = (35,-4,2) %-Pi=(=2,2,-04)

PP, = U%;onL o P9, vm%élm}ro L =2, quiu,dé 2 ’PWWH
Soup aQliurak.
?3 Pi 'PZ

Y.

od—
N

?’5—- © 1 "P?."Pl
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- sobeant Q' equakour del plauo da possa B4 puntt dabt
P, Py Py (O] oQllueod

Se vogio oleuans L' equamous. porounthyca, R+ OV QW]
v

[P b (RP)rs (PP L : ?LO w
3

= W

[Puode] S oo Q' equasiou tu

|
@O'Wka carteriauno LOLX +b® +C3 J:I

soshtuiseo V2 Qu.uuR weQ ) Qo au & M W
wa Bdemo R B quaseul,  tw G mbwm_

Suppoulouus R crcome L' eg. mella gowno
PL= (.\77-;'53 Py= C")\v 5)

Gtxi-b& rct4dco
93 3 C—L)L() | )

o+2b +3cad =0
2atlo +8¢c +d =O

—a+lbictd=o

1
2

K

2 3 4.0
4 5 40
& 4 4.0

)2 3 4 O
O =41 -4 O

at2b +3c+d =0

~tb-c~-d =0 b=~

©C O (2,0 O 2C =0

SRus, Sdwe ! =-3d, b=-2d, c=20 d qualiugu

%\,w‘wodbﬁ g—e,u,d;o d.z -3 e Ob‘ru/.ao Q;() B=—L) C.—:—o} tw CO{,(C.QMS'JM

2 —> Nou Upeuds da ¥, Gihiida

e W

plamo * veukicale * e sul plauo baw xy
bagzm o pelio X4 =B =0
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.-, possons. dokkar @dwm porouebica alla guwa contemioua,

N L TIVE NS 'P\S‘-Clﬂwihb P+t (P-P) s (Py-P1)

(42,%) + JCng—-l) 2) + SL(-z) 2, —'2_31
V W

A plauo & ho (L+E-\\>s> 2-t +2s, B2k -25))

> \/ 2z
Sogtusco  uel oq. %QAAQNQQL Qx \—ba +cp +d =0

a (wb-28) + b(2-trs) + c (34+2h-28)« =0

o+2b tac+d)r b (a-b+2e) +8 (—200x2b~2¢) =20
(oo rscrd)ek (acbaac) s )

A\ \

o) o
e Uo uu s&euwa & 3 eguostoui tu k& mOoawL‘ce, (Usoders B
LRNARO '-)

| euwuua &.«.onulm o ST, e,opu.ssiewb

Modwoy + Modro, . &t + Moghro, S =o

U ol telR o Q%,u'\\ seR.  AMlom en @o/vw\ Mostvo, = Moo, -

H.OGHO:; =0
‘b{.m) Mo E=0o s=0 ~o Modhvoy =g
jC"\ S =0 D HD&\"VO;_ =0
E_:’o S= L D H’Dd‘fos = O

Do & wollow @ bed s tu wode do obteunn 3 puwt del plawo
e PO (pmcuobo COUL  SOP .. (ol % E0320, Ea S—,o)‘pos*:\)
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U wldow (@ b,c) & ww UQ&Du@uMmalpm
quindl bosta dut wowl uun velow peprudicdons |

Quiudl e Ivovone L veldore. (aiby ¢) o o L stol o Vg,
oW (Ve W souo b 2 WU, e “%me/rmm“ﬁ plauwo),

N aneun o V= (,-4,2) W = (-2,2 -2

Cost @.uwobo hovo  (oub,e) ¢ wi wamca d, da posto Frovowy,
sofhituende LRV eguasious wn quolungue pie dll mauo, ad
WQ i\ "PL‘\'B bae Wo.
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AL GEBRA LINEARE — LEZIONE 40
Cowre %a,ou)o P -
oo heovone wn yeldore FKAPMLCAOAL o 2 webbou dati ?

LQ’ -, 2) S L(“z) 2, _9‘> ,
V W

Uutawo  (a b,c) guesto veldow ed. Cu&powao e | 2 prodotiy

Scolod WD O

a-btnc =0 a-bi2c =0 Q=b
2¢ =O C=0

—20 +2h -2 o
Quindi. & slutoul. oo (2,2,0) , ad cuupo (1,1, 0)
Oso Qu FORMULA MISTERIOSA ; At

N = (_‘QI) %\,%l) W = sz)(ob)%'b>
ofoo i VoW perpeudicdonn SR o NV g alW @

L%\%L“ %\az) = X\ Tz Yo,y X, N Kz%\)

Esodlao ¢ Ungw -@xm&lo L couk e %&ﬁuwwk i vao&e&{
Sk \)Qm%)uio NN

NQL' gangd © 0 V= (\,-y2) W =L—1,2,—2)_ Allor
Qo\\\o,c,) = LQ.—L*)-\-?_—q 5 Q_—Q_) = C—')_)—’L)O)

A Q@%QE\, < i VWL[HV\D Qe OQRD'LQ, (_(,\,o)%‘om&oﬁm‘mw
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Os. fuw posson lla founa paramebiica o qualls corkeloma ol
W RO
® Teovo  (a0,0) o pontie da Ve W ocou gmmw&ox us I oS0,
® Troo d sotwendo un Pro quoQuurque.

B .- doit 2 prowi, shabiliv & sows
— cotudideum
— Rkt wa pavodias
— tuc deuwkt

Guonde Q. og. cankerlome, @ O +‘oU+C%+&=.o aﬂgwa%g%

o sowo & wno wwdiida A alb s colucideutn

s = (3,5,2) e wiliRo & (abe) wa (0,b,8,d) NoN & wuuliplo
& (obyc,d), 0loren gouo REtuk ¢ parollell.

o olluneutt sswo tuer ceust.

Esougto 2k L UA~ 63 + 3 =O 3 +6Y4-33+(2 20

% | Pruz,u_o\mk s Cobuo Jeudn

—62 +8 = 3 — 1\ =
2% Y o Brréy 3%1*Q O
%.pwm&gmk No '57/ p'u.wdﬂu,k
P WN'O(,\,\Q/\t:
2K J'-Q(Q—(ﬁ,—-\-& ¥ e) &K+6(L,]—10%1+L2_ =0
N~ | =

WOl S0u0 Wik B p& A Sccn ety

B ... ki 2 plaul da Sopplotuo e ducdewk, Yovour &y
o bR ous & &\QM%QO e €o'\waw0

R G U0 (ubenedoue oo wellus o ststeusa

%’Lx%&—@%—\—&ao ixwﬂ—?ﬁ;:——q %\xwa-g%z—qb

D *—66 -\0%} 2 =O % 4—6\0 —0 ¥ = —12, -2 =0
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la solumoue A s&ua & =0 Y Uboauo *= =G -2y

% =O &zb = —(,—2b

(—Q—vb) ’c7 O) = Q—b,,o,o) +EM
?\Sco\oa/\ténQCh v ocbe 23 o
nelya

Oss, Nedme cona succeds, cousidoraudo x cowy Uswabile Qdoara . _

\/1w»<§9,o%q D_P'Cauuté U%AD.QLQQQJ‘OAAA&OQO%'\\N&’O’M;OLACSSO

WCOQQN«)(%WAA .Q,\am%ﬁo Y O\x-rbej«—c.zﬂ-dco 2

o +_B&+E%+§>o
> w%»o.m oQ! aw%on ‘o
(ayc) e (3,6,8)
R dobewsivans  Q'auglo t 2 wello,  Uso

NyW > = vl wl. ces ©
N sungto (b e) = (2,4,-6) o uwgo (abe)= (1,2,-3)
e (3,b,%) *—(’5,6’-\0}
2+ 6.2 F (0) (-3) & YR scalog

Quiudd oW =
J 12625 Ca)® -\ BE624 (~Lo)?

(3] ... &b g uBm wm@{mjs'\-a\o“\w e B oo

— sva S«M.QJla\wzo

= ¢ pavallda ol plawo
- & wadeke ol plawo  ((ed w tal caso dederuiuons | puko

QR ubbous e Q‘w«%o@o Dt foumaue ).

Sup@ouLam X aven "\ plome tw o Corkvalauo, ax+ba+c%+d =0
e & o tw %o'\ummh\?ﬂkm $o+JG-\?
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E&"_&'@“\’_Q. 2% *_30 - Zt58 =0 CZ) \>?>) b (1_,"‘() Q‘)
Sohso Qo o come 2+, 1=, Brak)
\;g \\/ %
SostMNsco UL equasioue SR plouo e Wovo
2 (24b) +3 (1) = (3+2k) +5 =0 5 L+ HD3E -5 +5 =0

-2k +9 o Lt=3

Brutalwent & cuwduo e = uuwose wa.;%o . Do pasta g |
plawo («ob e clifica Q'equosione) sio pe =3

Quiudl wuo waldeukl ed 1 \aswdm e iubowson € (243, 1=3 42-1)
(.5)"'7—3 9)

St e, S ue owdwwa b wow won 1L Yo weko , Nedowa,
wnl eq. Rl Mpo O b= vuwes Fo da won Ua SRR, = pamllela

Se se Ue andona Wi L \edowa o-b=o)al(pm0a@nérauaw\@«'m

E e & augdo
Qudllo dre @ Lol hovone @ Q\a,u%oQ,o
© to O i o o pupudicoln ol ptaus

oot Lus Q,‘a,u&:Qo o | vdlbow (0 b,0) pruppudicodan al piawo
L Qoo Mumoue N e (o .

P) saWe w2 ufie o colicldek, parcilde, Sucldauct) Sglleunke.

—_—~ —— O ——
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AL GE BRA  LINEARE — LEZIONE 44

Shukbuwne olgpbidie oshrotle

¢ GRULUPPO s CORPO

° GRUPPO COMMITATIVO

° ANE LLO

¢ MOBOLO l° SPA%O VETTORIALE |

Ou campo (Rwuwmen) € wn lustewe, 1K (tRluolba cuda tudicato cou F)
sul gueds sowo Jefiuite due opwostout otuame, ((wob fuusiow, de priudo
wo tu Swpuk 2 Qe & it scowo wn Qoweuwto ) de W SRUto
Wdicomo  com + &+, e seddsfane & Se%meuln de.’

(54) a+b = bro Noe K Vbe IK commutativa

(32) Qs (bac) = (awb)rc  Noelk, ¥be i<, Neel  assoclakiva

) docek te aro=(ora)=a Va e Ik esish, el v\@wl'\ro?u +
(&) NaelK Ibel t., arb=0 esied. e opposto

O a'b = bo-a N.,

") a. (be) = (adc ¥.. siese vowu  sopra,
(?») dielK b.e. adt=4.a=a MaelK M adotbads,

(PW) Naelk comwo#o HAbe K b, ab=4

(P o (brc) = ab+a-c Noelk VYhelk ¥cek Didibutiua

Esuupl dosstal kK = R, Q) €. < Cousidenuo suunpe quesii.

Souo cmu.p\,

Z mon & uk caupo ((uromca la (PLY)

N won & un campo  ((womeauo (56) ¢ (P6Y)
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[_E?A%\ VETORIALL)]  Ouo SP0ARO WMol s U cowpo K € uw

Wstamne Vot cud souo defluite dul operaiowl

¢ wuo sowwa Mbpamo (INPOT! 2 Quua. RV, 00TP0T: 4 Lo, V)

° Wi prodoio (NPOT 4. i IR & ¢ .k V, 0TPOT ! 4 efuu. & V)
G podotio &R w elueubo I ga win Quueubo AtV i Qe
& V)

da oA camo Q. s%wbl gsro@*m%o\u !

(8V) VW = Wrv o NveV NweV,

(32) A+ (vaw) = (U+V) +W NYueV, ¥ve V, ¥weV.
(s3) d0eN b.c. V+Oo=>O+N=V XNve\

(3¢) NveN FweV t.c Vaw= 0= wav,

®D) 4.v =V N¥VeV

(®>) o (bv) = (a-b)v  NaelK, Voe IR, ¥ veV

(P2 (b)) VvV= a:v+b-V N - N

(PL) a-s (viw)= A.viaW  Naelk, Yve V, Ywe,

Osvworous  Ocdiio o oo %l&u@xcaﬂ-o A sduxlbolo + e voule
%QW\‘L. Quaudo Ssotvo

C 3-\f= Ou\/@b'\/
SO o Q. Soukam Yo luy,
L NYY

Esuuplod ( eseugio g luportoudbe)

K =R V= R = lustewme S8 oRoul t- A weustowedd
Oty Xay omn ) Xar)

Lo opexroout Sous @ (muciato: dwicany L. propriehs )

o sowtwons Yo & oo o vl | oftemendo un weBow

o WoklgRlcane un e MW R UM velon.  ofteuewolo  ws \)M,
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Defluinott  Ston N umo 3paio wlouals su uu caup I,

U sdiolusituneg W SV R e solbospano vedouloly  Ae

G ¥veW YweW 8t ba dae vewe W ( duluse rutshoeﬁoa/{m;
SouAULA., CRod Q0 sourwa it 2 okt R W gha qucora fu W)

G) Vae Ik, YveW st bo de aveW (oliuso Uspels ol proddo
RRA omekt & W crod 8 we W alova  Hubi i wiulHpl, d oo
ghauwo S W),

St W R uu ofoxpmato weldoialy, allovo & duuse Wspetto
oMt cowbuamoudl Qiuean, clod A& wi e w, shwww ¢ W e
a6 K e aw e e, allovo

Q Wy > G Wy & W

‘b \ N \
datuW  sba tu \}\I‘3 {a%dm SSUQ \/V\ULH"\.PL/\,
v

L
lee Souwmra st e W,

Oss2] Se W e uu sobospaato \M)QMD&‘Q W & a sua Volhg,
U Spasio veoladl, cusideoudo Sowwa e prodotro
\\m&w\\ C_\_Q \]\'

Esewugo 2 L) ustewe Mw,‘w A woklen mxmn & Uwo Spovato
NRovole su B Wspto alls opevomiouwt A
° sowuwa R wakbed
o prodode & wua wable pr UM MUMAR.
Dowel, \‘sQ»Lgi,ca)& 2 We)}o‘») e souo sostumialweuds ovute.
Tt kLo | < Qo wabve VLLA.L\.Q.7C(bQ\J CZUQQQQCOU-W@
0 owe Qowoudo di N Wil cdoe
Wowmewdo d( I&
Doko o okl Ve M, 2 ludtao Mzolds allo sowual, ciod
Qo wobie W k.c. \M\Ma@? < lo shesg wng&.mbm
X Se%;m wlalilee Wl
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Bruglos K=R V= Rral = tusiowe ded poliwoun a,
R ool

O ™ & o <!

]

- QX +00

L' tusteue X buBi \ polluoud € wuuo spoato VeNLAQ0. M&Pqﬁro
Al ORNOVIA QUL

° Sowuun To 2 po\luouwh

» proddo tvo wwe nuweo ((Ruwewdo di k) edl U Pohwauuto.

Emugtoy K =R N = '%uu/\&mu £rlab]l — R
lutemolke

S wuo spoo  velorol alspdde o

o DOV ‘\'\"0\ %\AJA/’@W

* podoto 4l Uuwo Qs B Wk WaumeR.

Ossouoidout, T Uactht Set gl pucadundt, tu N Suo defiutk
Qudas o0 ouasol , wa ok Ll delb def. &
seoslo ool woun g0 MRudaudl , clod  wow
oo U0 defiulrion.
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ALGEB®RA LINEARE - [LEZIONE 42
Erewptot IK=R Vo= [Re, [2]

= pOluoud & coeff. Aa,o&,da‘amdfo <4
GK efuueudt 3¢\ souo del bepo oxtrbxPrcxtydxr+e
N won SR & e gpowto WMot o & wn sobospodo di R [ac].

Ewuuglo 2. 1 poliuoun & %mdn = 4 o U Sothospoato d¢ Ry T ?
NO b Nou ¢ oMo da & sowma olddla Lo Besso W Ad es .

= wHE R L R4 W = —»«b'-\—?{"a-]

La sowuma VAW Mak U.O\c@—a/&z G, Wwa sdo <&,
Eguplo > K=R = V=R"e prewliomo
W = <1Cv<>‘33 e R 27<+?>U=O}

Domaudo: W & un sobkosposto ? Facio Qo 2 Veuifidhe
(LY Rewde (mpu) € W e (e 4) € W. Lo sowwma b qugores tuW ?

Cong) + Oage) = (Rarns, Bt Y2) - Goudedlo

2 (Rirxad 3 () = marm = 0+O_

o o

e percs
Cragde W Crage) €W

Gy Preudo EPEAH pymAm 2 el @ outollo ® a G = (ax,ad)e\l\!

2 (ax)+ 3 an) = o (2% £34%)) =0
( 3O L’“—é“im_ padd (o 4) € W

Lezione 012




50 Corso di Algebra Lineare — A.A. 2013/2014

Erugloy K =R, V= Mo,

W=%A€H$»L Jc.c, ((\)(2)>A:(gg>}

\
W= tusteune 30 (uabion 2=z dha wolbipl cate pRA (Oé> douwwmo o,
wolee  wullon,

W S SOEbospoﬁoto? Sl

Wy Deudo A eW e Az e W, Allowm

(o5 ) amrd = (5 ) A+ (g5 )M (83)

qQuiual A+ Ar € WL

) Reudo ALeW o 0 e K Allow

L3)er = a(og)m = als3) - (o8]
quiudi aAs e W,

Esugto 5 P\(=\Q) \le'\ll) W'—*pn‘moqmi&

J

Su
G N prodotbe &t un lumerdo W e W gt un umero ael
XNo amcom e W R e st R azo,

T
) Lle Sowwno, k2 Quuenki & W sta auscove l

R 0 2o mou © VUAD_

Quiudl W fon & wn shospao veloiiafs.

Oss, S pud Mwwotteone e | sokospod & R? gouo sdo
@ bulo RT sotto Spasd
« §o} = \ sotbospaato da couMene sdo Q‘W@Eu& bawodl,
o Lo Qo nofde pasSaull per &'@u‘a&ue_.
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DR.4 Slan NV wuo spoiro u@ﬁbum7 e oo V4 .., Um Qe
UL\ Duo cowlotuonione QUueane € wuo soutuna dell Ypo

counb. Aueams G N4, -+ Vi co
{Q\V\'\-O&z\??_ Lo % OUA\FN"—‘\ 0@@@@\(}% Réy ooy G

dove Q4 .., A Souo Waewki & IK,

DeL .2 I Naod V4, ., Vu W Heouwo LINEARMENTE [INDIPEXDENTA

s Q' wuiea Qowo coudetuontone Qiueans cra -@a o) e?czuue@@a
Cou LU oo&@@uoke,w\% V\u.\,\'\) ot AL

G A0z bt Gl =0 & Q =8y =.u. = o]

D> 1 N Vg, vy Vo WO uk sgrewa, W %:wue/\abow A
Se o%ui Qomedo & N\ st save cowe Cucbluoiinue
Qiurone AU Vs, .. , Na

)O?-oa‘/ IR

bu—e V 2 a4, 0u e K be. V=W .+ OM'\)M—J

Dl .t L vl Ve, ... Ve COsRIULScOUD Umon BASE AV 4
(4) Souo QAueonmerde  Wwdd poudaukt
(2) Souwo wu Nsteuwwa de %QA»MQ‘\O@-

MWL. 5 St ke e wuo spaito WAL o DIMENSIONE RINITA
MR wu usteme G0 v, Vae & geuerodou.
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Exuwood Coustdulawo ox R velvond
C4,2,4) (4,4 -4) (-3)9\"")

Souo Qtueonumande tuah prd )
/ \Rtow,

Jugouge due e Qow  coudstuontoue,  Qilueans ﬂeuwc\@

o (L2 + b (L L) +ce (3,4,7) = (0,0,0)

x+rb+dc =0 PRUAL COWPOUBUR,
2o vb it = 0 coudo ~
a-b-c =0 Jovna | couupouente
a+rbiac=o0 QA +b +5C =20 a+b+3c =20
—b-2¢C =20 b +2c =0 b+2c 20
-2 - C =20 b tre =0
ce QUbwo , b=-2c¢, as-b-3c =2c-2C= ¢

Quindi o solwdone gouevods & (—c,=2c,c ). Ad eeampls poso
PRLOUAL c=-4, &= 4, b=2

Quindl ¢ umo sluous T cur 1 coefR. Mo souo Jub uall,
QULUER 1 RO WoN  Soun  Qlueanmumende CudinudeH) cAo¢ 8ouo
LINEARMENTE  DIPENZENT) | cloe

4 (2,8 + 2 L4y, 4+ Qj\o (3,4,7) = (8,0,0)
1 ;

o8 b c

NoQude quede dice da " posso Mcodane tuo ded B Ve,
%uwb‘\w &e@i &Qﬁé’u‘,“) ow\ Q/a@uu(a\"o

Byt m) = Oy 2 (1,=0)
C/\) \')—\3 = ',\)—_ CS)Q)_\B _'LQ_ C\)Z)\B
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AL GEBRA LINEARE — LEZIONE |3

Eswplot Sto K=R & Sa V= Rg, [»]. Stauo

N3 = 742'-\—3 Vo =2 x—) Va = X2+><
Dowowda b Vi, o Ny soun A Owd/np') Courdaro tuma lowo
Coultuont o QAueony i Cuspouge Ao o O, wot 1| polhuoudo vullo
Coud\o cou buBy (€ OOQ€€\ = 0O).

W+ bN, & Vg =0 a OF+d) +b (x=) + ¢ (x*+x) =0

(r ) s (L) » & (3a-b) =o

oL+ cC =0 a FC 20O O +C =0 o=0
L+Cc =0 b +c =0 b +c =0 b=05
20 —b =0 —b-3c =0 —pc=0 — c,z’oﬁ

L' wuten sumions & o= b = C=o quiudl 1 weDol!  Souo Q,L‘u.&wd,dp_

Quiede VvucR e che Lok POSIO somvAL  Uessuuo Sk B polluou

CAUAL UL\ oA Bus Qwem_d\:eg:_ ﬂ 2,

Coure Qacelo pa ... Swbillie & w po & oMol soug Q. Cualip.

oppwa. uo

— sowwo e Qoo cowh. Uueons cou o&—@g.&)uo%uﬁ e Lo
Uispougo S watrs 1 sBow vadlo

— AsRuo \ Newn Qlueany e Weung -@uﬂwv

— s Q' wuilce Slwhste ¢ quelia cou e Qo oulalill wuwle, alloa
1N joue . WD, T caso cowbronie souo Q. o

—_— — —
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Cxuwpior K=R, V=R (Cousidelown ) velbtonl

Viz= (,9,0) Vi® (9,-5,0) Va = (0,0,2)
Dico Ao Souo w sisewo &%ue/\.wbd.) wot e egm ve R> &
oudsluomoue  Qlurone R \K, N2, Vi,
Youdo  uu egawwtoo Nz (a,b,e) . Allova

ve= oo (L,o,0) + (-g) (9,75,0)+ & (9,0,2)

Esweto 3 Coune, &opra,
M = (\,Q,O) Ng = (,0,"5)03 Vg = (-0’0)7’) Ve = Cll\”)

Souo wu stsewa & geuarakoul 7 Rounlweule si! Gt veldow. (ab,c)
£ poulluooue Qiuesne del piud B, quindh € aude cowb. Qiueon,
dot pud L (banko e welo corff =0 a v, 1)

(b)) = & (1,0,0) +<—%) (0,-5,0) 4 % (0,0,2) + o. C,()ljl)

Esuipio § T wolort o' empto 2 Souo Qlu. dudip. 7 st/

Rrudo  uwa couwh, Qu. %www S ‘u,u\oau%o Je @mo\ O

a (41,0,0) 4% (0,-30)+ ¢ (0,0,2) = (0,,0)
(a,=-5b,2¢) = (0,0,0) & @g=b=c=0

Quindl W, N2,V ssuo Qu. udip. e souo Spuuakoul ) quiudl sowo
weo RASE & R

Epwpto® I WAl e,= (1,0,0), 22:(0,1,0) , 3= (0,0,)
soue o o & R (veifica twwediobn).
Se dulamon BASE  CANO N\ CA
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(Al onpuugl & boe |

posi s k
A}
@ I R" covsidoo ey = (0,...,9,4,0,...,0)

® e Myo wabare @ (53) (95) (£28) (8%)

(2 2)22(3) 3(8 D)+ (0) ve (22)

-\ G
Queds du due souo %we/roérorut, Yo anas Qo Qlueans  Cudsp.
0 (58)+ (880 + < (78024 (57)- (22)-(53

M sdo 8 Azbac=d=0,.
® Lua o R sy € x's.) 7&) *%,1

Sup\@ui,cuuo o Vi, o, Ve &0 Lk bar. & umospﬂ/%k\o
Wowals. V. Allore 08(»\. huweuto Ve V gl salve '«

Wodo Uuico counl Coudsiuongoue lueow A My Nan
ot NVoueV esdouwo el Qi -, Gu € K o due

LU_= QLT k-, * QMU\'\‘VS

Bids Uz, Lm Sowo %oMefrano«l esigle akueuo i wode
R Solonn U cowre Cowb Qu. X 0%, -, Uneo
Dato duupsiron die | wode € uulee, Suppuioumo  dhe ek
2auo 2mod & Lalo
U = GeUxsoe + QuUm = by Osh.i + ba Uw
Mo alona,  (Qu-br) Oy + (Qa-bd Uy boo. + (Au=bw) Ui =0

& Sopea & 20, allova B 1 ceefR. soue bl (Koo
Aoy = Qa-by > oo = Qb 20, Clod
Q\-—-\o\) 0\1,“—\:)7.) - Qu=Yom.

DU ey 0%y ey U Souo Qi el p. | e poicke Qa coub. Qu.
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Esuu@\_,g Counstdero we sterewno Qluwears W

Q_>c+36+%—w=o 9, ) | —1 0
< _ga F2r tw =o |\ +L6 e 2 4w \ =0
d 42w = o 0 1 o 2 o)

<, £ 4+W =0 l O ! 1 O
h

Posso S‘w&(m,pmwr\»o couny. Coulommnous. .Q,Lueow a Cpeﬁ? bt
Qe &,U.A_@o\ AL et cdouun Aok . Dueshk vl cdowuna sown Lo,
wouwr, ddlo givce associata al ststewno

Quuiudl ww stsewn LINEARE OMOGENEO o,
[ S SDQDQQQOMMWW Qo seialalh ulle AL o Alo 4o Lo

cOoun, souo  Qiueonuweuk \,uéxpwo\wﬁc\‘

— 0 —0o —

Coustduiomun . SSSeud dx3z  Non SUUOEMEO

'2,74«-304-%;5 2 3 | 3
x__\g = 2 X \>+L6(—\ +%<O P 2)
* D =3 \ ‘ ] -3

Slo nramoo R sovene Qo cdowna ded i molh coun counh. Uue e

Rlle  coloume dello wiokiice ded cefR.  Quiudd
@ Se Qo cRouwne dola (uakiica el e, 3oUo ww &steuwa W
Geuaratoul ; allore: e olueuo una sdutone qualummgue &o la

cdouuno e ol L.
® s & cRowme souc uwa b , oMo, O sdusiove el edh &

Wi ca @A ol caoung del CIPRVNIRVE. D
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ALGEBRA LINEARE —  LEZIONE

St ¢ Sobbop. ool welow, Qlueamueult tudipoudist geueraku, ‘o,

DR, Vu tusewe & velbod (v, vmd €V & e Qiu. cudip. se
QN 4o+ CV¥m =O =2 Qy= ...= A =0
SUdte . € ms\‘&‘vwm&%wwwcmiw\/sm
Noe V das, awelk bie 0Osaoe 1.3 Quin.
3 W dae & tra bot, M & Q)i\k.CuA.t%vw\M V.

Wowwa S g Vel € V€ wna barr, alove oA U-e Vo sudve
Cu wodo  WukCo AR cowb. Qiueong U~=aéw_ +-..+7\Q«0%
ek
DeR, Dok ww wsewe R v fou L om) €V R Wwdico cow
Spom 0%, ., Umy 2 fustame R bl L veort R Vo souc
W ursow Qurow. &K O, L O

Torto factls @ Spou {Ur, -, Un) € Wk solfpsports udorioly & V. o
S duiuso [\LS@Q&Q O SOUMAa o @*mda’c&-m pRA coshbouR,

(_M%\._Cﬁ U’Z: Q0% Lo+ QU wy = \D|U“:L E. bm U
Aoy Wer Wy = (to ) Uy £+ (Qud b)) Un & Spaue (V% V]
MQ&@AAAWB’V >\(U‘L = N QQ'LLM -~ -l—QM()‘M) < C)\Qi) Uy 4+ 4 (A%)U‘M )

® U, -, 0u sewo %ww}mi w2 ado
N = spom {Ug, ..., 0m].

Esuglo N = R* U= (4,4) . Alova  spamjus} = B | weldoul
W\AM%“LPQ A Uy
= l\% %;x

—_— B )

/!
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t\"wmm A estdeubs dedb, bose )
Sugpowlome dhou UL uuo p. W, Ve wu  sustewe @Cw‘,ﬁo R
%,uexukom, Alona, eside audhe o bas.

[Teowwo. (propiehs el baa) |

Sugpowiowo de lu wuo et wabouods V esisha [Gua)bak.

Mlovo \oloouo 1 SeRuemil Lo,

@ Tube Q bart oo Qo desso nuwen & Luuewtt,
Quedo wuwero 2 dlama Didensione dello gpatto  veldoriade |

@ Suppulame e (U, ., e} sla un fsbeua & peuenckordl (Gluite).
AMlova posso Qiuvuos uw ol b okt (e wodo . quell
A Nkouo KoL g OAR .

@ Supgoiomn e {0, .., 0] Bauo Queonwends dudipevdouds. .
Alove posso QROCUMRUL, L. po & ookt ke wwde e Jab

Cusaune, Sortuiue uua oo,

[Rowwmas MisTERI0S0 | (Teowwa & sostiunioue )
Suppoulomo bt {04, -, U] Koo Qlueonument tudLpeudautt
e dua fwi . wanl Koo 8wwz)oom¢.

Alovo \olgouo o fafi .

@ o €A

@ Poswo soshiiwite e Wameudt ded) usewme § we, ., wm 3 o
%Q)l we oo O, e, U 2 ORUL Aucove. e Slsumo. d2
%uw\,a%ml.

J

_— 0

[Dun (esdeuna delha bane) | Tpokead: fwr, ..., winl gouenauo V.
Coustdeo Ul 1 posid sotfowatewwt A fwy, . wa] . Alcwn &
gquestl  acko tuklaul, SO0 QULOYD, opueratoul, ol m%cm wo, " Tm,
U T sobholustewn da sSUo  Ouucovo %%\e/vo&m»v)‘?\wxb quedo (o uue
4 quelll) dwe Ua ) wiuor wune & alounedht.

Sta guetto Uy o, P Bico I quek souo uma bae.
U gpuanivne & sowods.. R da vedficon due souo Q. Cudip,
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Suppoulouno gor aswdo e wouw Qo gauwo. Allove etk
ChVi k- v QU =O

o\ CoofR. Mbu B awdlh . Sugeulomo ;o tueiwo & caudolong § viow,

s A FO. Mlocm pomo Mlcadom Uy Tu Luwmoue desfl a0k

Qe
U = — 22\, — Q3 - - \
A T e B T = Vi

Mo alloxe, ﬁoz, Lrv_& SOUO  oUULOYBL %AMQ/\QEULL) wa allove. o
Yoloko um siekewn W o o 2Qouendh.
Rackd {02, 0L} U0 Aovw WM?

O = \OLU]_ -\-sz‘z N bz_ U = \34, (,_.Zlﬁ:' Nz .- —Vb>+bz’\?z¢ 4 !:g\fk,

q@uéi q)uﬁmp e Po\ﬁ)do sy Usaudo Ny, Ve Qo poso SOUONRAY,
ustndo SRo Na, L Vi,

—_—— ——0

(Do ovoprieks 4 Lot |

@ Agprun duwosvodo: baske  Liuuiuon '\ o gaon Wuiiino PDS&S’O'\UL
& dewrudt,

@ Souo %_Ux_, . U",W\B e %UJ'A.)__.)UO‘M} sowo 2 bas.

J-' \L o uareh
gQA\,\L. U . %OAA Yol = S W
N e
] Teo. wleh, o=
%Q.u.wdbdw NS Cudzlp. =D mr €

® Samo {Un, -, te kT Qi wuip. e ata {ors . W] wa bar,
! Y

&IJ.L- \\Md/'\,p. %lMSZAahO’lL

TRo. wiss, = kK s ¢ OO sosttudv, \A».Po‘&i W oceu L U
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oneudo Cucove. we SiRuia AL wotow: SUs, . UL+ Ve
o s fom L
k‘hﬂ\W‘i

=
S bovale A 2o

R guesi ulhiud souo Oiu. wudip. 7
X un Qo foswro gor N pude © eohial iUt uon U po
B Quuenkl od ghmuans uumg bor, due pud owlde weao &L
e Qomeukt) \ du & coukeo ) pusde ©.

—_— — 0O

Aggiumk ol ‘o, cou prope tbd della bone,

@ Se dw V=4 ¢ {Us, . om} sowo Qi twolip. . allova.
SOUO  Luno ok,

® S dm.N-a & S0y, 0u] Souo gpueratont ) alloxa,
Ssuwo  waa bane.

(® wo gohwl aspliuppe. /%%me Qosnenh tu Wowiera o eftenesy
wua oo com wa wmero & elomerdM # o).
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Ewclatod  Dluestone e (4,2) | (3,-¢) & o bar & R?
Dovo Mun. dat ouo  YPu. ud. o da QUNGUO

& (42) 6 (3,-4) = (0,0)
{ atdb =0 am ah =0 =0

20, —b =0 2} =0 b =0 ) ok

|GENERATOR | (2P wiso): usaude & t&e@ku»%\m

N (@) e KT estehouo %oy (pr oo Cuwauﬂui) belll. die,

x (4,2) + U(z,—*&) = (a,b) %43y = Q
{'Z—x =4 =l

A &me = ‘“%—’ﬂ

X+Ba=—OL
—ty=bo |y —2
Podst o\Lb) AACO & TrONOAL xw.a) quxudé %wwmo .[

Yurode| R Wo dtuwenisue 2. Se oy e Uy souo Qiu. Gwd/ip_ y allore,
Sowo aukouokicament g bont | @d powhicdans %wmw\

’__o__-o-*_

&,&swefmio/ﬁm %epw&b\uca dello bone, (), 2) (5 -4

1 o (2,40 =2 (h0)+4(0,1) o (2,L)= 200 +0. Uy
)

€18

C,l\aO)

\ U‘l
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A wane s sovno  (32) cowe comdoiuonioue Qluean & (1,2) & (3-1)

(»,2) = » (,2) +\6(3j—t) 3= %r3Y
= Zx-xa

= - = - = s 1z s i
X-\—’ba =22 7@\—'56 =~ x= ".:U o) = =
7474—\6':9_ —1—‘62-\{-‘_ \6: %
— O el <4 —_—
Candlato 2 Nwifican du  (4,3,2), (z,,-0), (,0,%)
oo Lma ook W R?,

SRutious . souo d Luwedi, R® o diw. 3, quindl se dwosho cle
Souo . bwdA:P QuUloUoM Counen . sarouwuo bumwa bak .

A (43,2) b (2,,=) +c (4,0,%) = (9,0,0)

o+2bh +c =o
20. + b = O Ars ASSORND Ao eyt o =b = ¢ _—,o)au;gm k.
20 —b +FC =O
—_— — oo —
Esnciato 3 Bleshoan dbe Kol wid,  wiAx

sowo  wuwo oo &k R, \'_~;1=-Po\\‘u,owid£6vadn <2,

dow & R, C»1 @ 20 umn bor @ NE SR S

Do @U\L PR \}QAMS&GQAJ

@ Souo DJm.cu,dﬁP.-, arbx +cx’ = Fo\iuou,uto wullo &> oab=c.
® Sowe %amzmko'\i\ @aug @g\.&c%moba <2 & couwdh, Qu. dd, x, %3

COSS.: Sw %QMQI{O\QSL R<y (3] Woo Slemssue, ktl o uma  bax &

kl e
\)*)X)‘_.)x 5
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Rn ' odo 5 bovka czuﬁudm‘ Run, e souo Q. dudsp.
QA G D (8 o (Xeak) soe- poluoulo wullo.

@+c) x*+ (byre)= + (—a+db) =0

asc =0 ~> s ¢ se &' wulea sdustous © Cuzb =c =0

bc =0 oo souwo  Qdu. C“"d‘CF' dow\qm, ( vtudo Qo

~—a&3b o grsso numaro Jela. dwenstowt ) Sswo uumo b
_— O —_— O —_—

Exwino (¢ Cousdeniawo Cw Y U weliou
Oy = (4,Q-2) Ua= (3,2,1) Pp= (4,2,3)

Dobematuon. G Sureustour. M Spoux § 0%, 02, U3 ]

sonlole o R?.

a (4,0,-4) 4+ b LB)Q‘) H*rc (_i; 2,%) = (0,9,0)

A+ + C = O 4 3 4'0 L 3 4.0
b L O © 2 2:'0 O 2 2.0
— o ¥b+ b =0 -4 4 3.0 O & 4'O
4 % 40 a+3b+c =0 o= —c-2b =2¢
O 2 2'0 % b + ¢ =0 b=-c c Qoo
O O O O

Quuiludi Y wﬁml Uy, O, Uz SSuo sQJtUL.Q«‘?, AL W’«LP\:O QU C=4
=2 ba=-4;

‘)_U“,— k)‘?_ A- Lr:s = O

Oss.4  Se €osszm Q. cudz?., sondono g bR, q/&ud;l 1 levo spauw
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Quiudy POSIO AL CaNTNL 06»1 o cw WM dnéh a2 .
Ug = LUMx Uy
@AAL\*A;‘,

Spam § 0%, 0a,03F = Spam {urua] pade posio fwpw
soskhuie U e Uwo cowb. Q. X O e vy,

O = U1 eUs Souo Qiu. tudip. | alloro. Souo Wua bovg, prachy
PANUGUL Qo spann.

2 vedoe die souo  Qu tup. potiel tupostons 1l sideua, oppure
ossewont du o souo  vuwo wwltido ' albo

(SQ, %OW Q. dmp eIV TE OLU],-\-bU’s =0 , C/\‘-OQ\/ Oy = —'%03 )

Concusloue - spaun Uo Sluensoue 2 & uwa baw ¢ 1uLm]

Osowoniote Al bast, erams § 07,023 ¢ {003
IM.%O.%& poso Qiuduong O %pﬁmwd;elo e Ups 50-3 U3 &
posso uiuon, Uyt wwode Qualege.

—_— — 0 —

Esevcitto 5 Diodvon dea = G_g) N H) u~3=<—o\?) > (8°)

Sowo wud e & Moy, | ed eaphinen (_—\52>Cou~e,wmb.0£u.dl
U-\70»"20\‘320\‘\——

=

St dradbo R s Qéﬁ) QO 4-\3%*-60*3-1-601,_

Nivwe fugh un Sdeumo bxt. For Mwodrone d souo uua bowr, eanle,
coukvolhone @ Qlueonr Wudip. (i Moy = & ).

—— — O .
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AL GEBRA L INEARE — LE2IONE 6

[ApPuicAzlony  LINEAR))

P Stame N & W e SPGL&QMDYU\LO@L Sw wn coupo K.
Ouo. Puunioue RV — W si e Qiueoms se soddisfa o
SQ.%\;.QMM o Q-roev{d:o;
@ R (Ug+ ) = &{_m)p%(,oa)_] NugeV, Y6V

Sowwa uw V Souma Su W
® R =afw VoeV | Nae K
prodotio tvo a e I
R RLe W

Eseumetot St V=Wz=R =K. Cowe Souo -@a)d&. Q. @ww{w,«, —€',ﬁl~‘=\2

Qe ?
Uso Qlueauttel
@

Quuiudh Qa %uumm R R —=>1R Qo sowo lle o sde unQQo_'nKCuL
%«)%loo & wua ey possanle g Q O\Aa:ue_,

Exwpo2 Lo fuwtour £ () = 2x+3, vish cowme LR SR me

< Qiurona,

Boko ossewdom d | R(2)=F, R@®) =3 wa
£@+Y = £)= 13 # L@+ L3
Cs. VW 2e > QU e sulh o cano, prdts pu Runoskon crg
Wi %wm&@w_ o 2 Queon bosta dvovone | wmo Jicoloadcug
XD @.
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M Cesur. sowo %ﬂm‘t tulye QL@WAAAM —e‘. @-lék Qlueond ’?
NPOT L oppan (Bu) & RY
OUTPOT: Muwero &

(\)ow%: M= 200 ?z/)u=.Q(,O)l). Adlova,

R0y = £ (o)) = £ ((40)+ 4 (0,8))  §nwa)=R(w+faw)

2

2 (% (401) + £ (3(0,43)

1l

% R (30 + y £ (o)

1

>\7<_+/uu% (_: wu liido dela 42 coordinabs
+ mulplo dellg 22 OOMEQM‘M)

St \\m%tco\ e R Ger) = N +/»«.a e Qweow P Gaw"\ colba delle

ookt A e Mk,

Esuplo, St V = Ry, Ix], Sta RV =V & dewvoka

Aot R (pe) = PR
Do :% e Qiueona.

Deo geuigleans. s @ X (pefad = (e 8 (pa)

\
Mo R (purps) = (Pe@e) = Plap = R (p0r € (pr)
CAQAL\I’O.bQ souwuia =
Sotwue delle deamvoke

® §(ap) = af(m) ooyl acR progu peV

\
Moo Reapey = (apd T AP = A ()
duavobo M cogk - @(AMA'] =
Cost © demske ﬁum‘w
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Roporitowr, Lo Quusion Queont uraudauwo toweiuamon, Uueom,
W cowloluosoud  Qiueond.
Do weghto + Ha £ N — W Qiueowe. Rauo U%, ..., Une
Quadt & V| ¢ Rano O, ..., Gu lewewtt K,
Alovor

Egamﬂ et GQuUm) = Qs R (0e) 4ot + O 4?(00\3)

R (et bov b Qubm) = £ (a0s) bt £ (uOm) =
1 O
©
= Qe R(ve) +av +ow R (Um).

Cs=. R @o e R (sowwa &k m \WEML} = Sowug defy, U\‘\u,twaad,uf\,
Qusbuider. gfukilcato gy luckiious.
ol o ~—
Cshvakbwn e opgheantoul Qlueonl)
Sta. N uwo goato velibuale K dLmeusioue -@Cui,{:w7 e aa Uy, .
anow oae O\
St W uw alho gpaito velouale, quoluugue (Qudae & diur. wou Qluits)
e mamo Wi, .., Wa (S0 w) del ol quolumgque 3¢ W,
Nlova eside  u umico opplicamome Queone R:V =W ol ce
R(ox) = wy N L=, w

0,7

.y

Ceku&aldzgwi&n.%(u-)pmmawumo wWow oe N 7
Soune  U° coue cowbluomsoun Qiueans O, -y O P<>Ss<>—€0</\9m
W wodo  Wweo Pud»&\u Ut, ..., Um SOup ua bae V.
O = Q4e0y +--.3 QU
A guedo  puudo pOULD
R=[ Ry ..+ utm) = Qe R (ow) 5o + Q£ (i) ]
= Q4 WA del, + Om Wan

"R (ool Qlu. dei 00 = comispoudauk | coud. Qlu.| des wy”
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Puto da veuRicon e R & Riveony, ciol dua soddisfa D « @,

Neufloa K@ ¢ £ (o) = af)

U= Q404 boee + QO AU-= ACL Ujd-.. + RCuUM

'QCQ-UVB =S A4 Wy Lo + QA0 W, = QA CQL(A}B_.‘.,_. -Qy wMB =~ O %CU")

\d(}*e \/) ‘d?}e\/

Nofica K@ 1 R(0+G) = £ (D)x R ()

A A A
U=Q4e07L v-oo + Al U= Qg Uy +eee + Qu Ve

A
U+ = () Ux 4. v (Gurow)Ua

R (s 0N = (Qwrax) Wy be.. Qm+aM3 W

A\ A
= QWL o 4 QW + QWY bl + Gy W

= R (AW fah 0uNMY £ R (B V4o s T

Cousepuano. . Ou'appicontont Qlueany, € uwuivocaueuk defmusnobo. dad
woloul s assumke i o boe kN tana volbo, die U

S dove %\.ulswuo U, -, bm 80 Gove Lludteouo b

%Q,QQ,Q,Q,«L Ue \!.
GU Quumewk dela bowe posso waudoadl dove el poug .

Badedo tupod £ 1R = R. Uua wolln sabilis dove vouuo
(41\?) 3 CO\J,Q Soun Ui colako

-% (L,o) = X ; % o) = M a\love. —% (_%,ra)= QC_V‘V\’\-%VQ_B
2 X RO 1-\6% (V2) =

= >\7§+/A%,
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ALGEBRA LINEARE — LEZONE 47

Esvlato Qe £:N =W e Qﬁuow.) allovo -‘?Qg)a?\.
oV O&\W
(@) = R(o+0) = RV +Q(o) => §(o)= 2900) => R(0)=0.

Exduto  Court gouo gﬁzm Qo appicomoul Queoni £ - R® — R%
INPUT: vellow (%, 4,3 OVTRUT: wldow cou 2 coupoueuii

Ouo wolko shaleilibo dese fiutse wma o & [R% ad esampio owlita
Q¢,€3\,o), (o,i\zo\) (0,2,1,) Wwo ~€-Luf®. Po““%" quAwda
ea €o (28
R (10,0) = R(r) = (a,b)
% (0,4,0) = £ Ry = (cyd)
R (0,0, %) = R (&) = (&%)
Ma alova RA €d\}‘b0\,

R (¢, ¥) = £ (_xe\-f-bez-\‘be?,) = RRCen Yyt Cen £3 L(er)
= x (oub ) + &(C\é') + 7 LQw@)
= (ax—\- Y+ R %, bX—l—é-Q-\-%%)
v A,y R Soue wuumad, dadd,
Iderguboious el Mswhoko
(m cC © % <Qx—\-%+e%>
b d €>(8§ = bx—\-&a-\-%%
ey
2%y B\ 2Lx |\
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Corso di Algebra Lineare — A.A. 2013/201}

h%sw.‘zxo&\ . 3 N uuo spaso votal & dtweusioue [V S o3
R4, -.., Cuw wha sua quolugue bak
st W uwwo spaito seldolols i dweusisue e, & 2lay
€4y oy Em wra quoluugue box & Wi
o £V — W uwappheastown. Qlueong

Gousdoo  R(es) € W . Lo sodvo coure cowbluosionn Qlueane
€4 Tuwa

g ('e\) = Q'L,L S.-j_ + a1‘4_ E-z_ . 4 a"M|4— E-MN

1T

ANDQDM SN gl b guerals
R (e) = Qup |84 + Q|82 4ou b Quayie) Etm.

Coustdono Qo o, muxm chae Ua cowr 2Quumewh &Qx a&"g,
lupo»ﬁooQomk

— o 1% cdounmdn Sowo Qo cougousiti It £ (o) Mspeldo ad. Bt ... Eus
— Qo e calouu o “ oW ~ - _eCQ__L) /UCSPQE'D ad ~ .
— Qo m- elwa cdouso = =~ = R Uspetio ol &1, ., fu,

Dolson Aﬁ\zmm%st&acﬁ&AmwwwauMm-@%
N cow bam @4 ., e & W cow bor €4, ..., S

Reoprieto. gow&omudah. Se (Pw.m\,o e meLUAquL veV, e
Mo & sue CAUpD Uemit l\LspOhN alla lone ey, ey U ) Ao
U= X4LC4 4. & XM 2w

Alove, R = Qo €1 b £ Y Sy @

?x B %\“mmw&mw
NV\.O\.MC_Q, dn MOL&W’H \64.) -y %rvv\

appaiilio £ \ertow. cloumo o,

COULGOURUK K1y <. y Kn
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Buplo V= R [x] W= R, =]
:Q'. N — W devvata
2o kX N X!’)XZJX)\ 'Q:w&‘\k\l:xzjx)\
Q/\ Q']_ Qz, Q’L,«. E\ E;_ 63
Reen= 3® = 3% = [2:8 +[0} €2 + D'
R = 2% = 28 = [0ig 4/21€ 4/0)Eq
%CQ;&B‘ L= §a = ©- €44+ 0O €4 + 4. €
L) = O = 0§ +0 €& ¢ B £a
Mo A W /2 © 0 O\ /A4 3a
o 2 OO0 D | _ (b
© o040 LL_JV_.WMPO\AW’H&\,\WA
@ velione. Cu omivo
C— %9

/\\MPoLLQ,u;H & i vellone tu r':ovd*eu/&a
ax’r bxrrextd & ¥V la swo dwivobo & 2axi+2bx s c
@@4,—&@?4_ \—@Qz, 1-?_4 3R €, H2h- € HC)Eq

Codvunto Qo wabuica A, e D wolbigico p & Compouenh 2
wn ko U Niqu&o aMa oo @4, ... e, dﬁ%%; Qo coe pouecchi
A& R (V) Mo oo e €1, ... Swx

—_ —_—0 —_—

Suceo dolla costwadeons - gt Quuent v dedlo spoo A panteuna
-QA‘.POSSO WS@&,C&@MQ}\Q& sttt walla
base e, .. ey , cowme Vet cdouma. .
Slema cosn posso et awmNo,
Lla watkew A \meMAL 1 Gelow ceouna
& o cdo 0e Ve wnktulse i
Valioas coouma S RHe W,

—_—c —_—~ e —
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72 Corso di Algebra Lineare — A.A. 2013/2014
Exwpior  N= Ry Onl W = R, 0]
Qo X \. ¥, 3 %, ) Bae & W ! ><3, x5 %, )

?,\ e,';_ 83 Q,L{, Sl SZ 83 SC;«

R (pe0) — pGe+d Tuput ¢+ pivowto pee & Y
Obd‘pu.’\“, poL/CwouuCo 'PC%-H) e \W

Ry = 80 = (#+)° = Raaduac+l =4 g H3)e, H3 & 41 g,
%@m) = RO > (en) = X4 2| =10 &4l gg +21 3410 &
g@ﬂ = g (<) = >4\ = 0. g +0 €+ (- Ea+ (&
L (%) = ?(_0 = 4 O-£+0 & +0&+1-&

1]

Modhca A

P R RN
I S ©
B~ 0 O
0 O O

OLUIS: 3¢ ora vogRio ca\adons R (p\uowdo quolourque) =

£ (@x®tbx*tersd) =

R (aerbRev[crg nde)
Quindt (b, d) soun & cowpouenti di maw.u»‘oo oe V.
Se wolbegio A pe | Vel cdotura Cau ab, ¢, d ofrq,waf, U
Vo, cAdoumn fon vopouanbe R () mllo bo, Bz, €2,Ea, &g,

o) /a @)

o |5 ). [Emem
o [|c [da+2b+C)
L /14

Wrex +d) = o (k+)Prb (x+)* ¢ (=+) +d
= A (@ x4) b (A +) + o) +d

= @ x> 4 xli@é@&bﬁ-ca-&i

P~ 0 O

1 ©
3 4
5 2
1 4
<+ o

N

3
&

R (o
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Now & oo de L opphcomous Qlueam Sowo weobuies,

Deldo wve,&eo

—» doba Lo g N — W Diueong

— doko  vmo boar UV

— Lho wio bak K W
enide wn! wlca Walt  da voppreukn, R'applicorione wmall
SUso cﬁmm\L U INPUT Qp.oaw.p'oumﬁr{ L oceVY o
neitule Qo cowpouad R Qo e W (L coupounat souc
pousakt Coue Nl caown),

Ou sidemn Qiueans 3 pud prmnans. Cows opplicassu Qiueony,
o Qo ‘\uc;oa,ul-\e Souo Q. cousmpouenk i L vebiore uello
3p040 L patewss ) 1wl wol & compouenR A
R Ul spasto I AN,
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ALGE®BRA LINEARE — L E2\ONE 4

(Taeo. curpokanttd] Meollawk wuo bak & pus asocion ad sgui
Qosado R Spa&&‘o vettoviole uma me A viwuem
(R compoukt Al el mlspetio alla o))

W_\ Doka  wma app. Qiu. , e %CSsode. bom cw poxtensa ed,
aivo b ok S appicoston wanda Lo
Couip. D powtemre, welll COWp. I AMANO pruaLiR,
cAMe ViU colovna.

Ewaasto  Coustdeomo Qo fuatous £ R — R? d&@{w:ba coune,
R oy = (Q_x—?;n, *+l —La)
(&) Neuificonn da & Qhweons
(1) Sowven & wobua asociadd od L cou 2 bant camoutch,
(o) Sowvuna Lo wakic ossccioka ol £ Usoudo Cous baa
Q, = (_9_)\‘) e, = (13 )
€ = (_L,&,o\ €22 (O, ,1) €2 2 (201,1)

(o) Dovo cenlficans che R (o) = Rewd+fn)  Nwe R® Yve®RE
Vs (o) Vas Gy Wiz = (e, g
L (v = 3% (v Xy \On—\@,} =
(2 Carx) =3,y Germa)  Cosipdy =2 ()

3 /
SO = R Gey) s C'L“‘"””r%“@
y T

£ () = £ (o) = (22— ) Wk Y

Seso couko pa Qo e da R @) = afen.
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N

(b -@ (o)
£ oM

(QWL)O) = (_'5.,0;0) -\-' (4014':0) @ (_0,0,:L_)
(,-qb> ‘&.,—'2,) s ' (.4')079) +@ CO;L,O)@' (_0,0,i/)

N

A o & oost camouida 2 -3

1 4
o -2
Rigrovor /2 -3 <xj 2% -1y
1 4 \3 - K-!_d

0 -2 =

ey c
) Do tu porkemwban - (2,1) (_\,\13

(souo wina oo pradad ssuo 2. Rluueudt ¢ souo Qiw. ewdip.
poudm WM. SOUO Lwo \/V\.M.H’\é.o d@ld&)
Dok S a0 Liio\ Co¢4,\ (2,4,
(c&oum Skl cha | seuo Qeu, Qudip. |d$00w fu vediw e
% (\y1,0) 4 (0,4,4) +3 (2,4,4) = (0,0,0) (= e
U 8 Mdue ad un sifewa Qiueow)

Q) = 8GN = (13,-2) = BV & +[g) & + (2 83 = Ceslowuts

I puomly, dwo capiv cowe L Wedore, (@b, ) St sauve Woaude
Qo oo T4, €1, &4, LW TIPS

b (A,L;O) + a C‘O; 1,4/.) + 2 LZ)'J.,’LB = C_OUIOJC)

Pl Y1 = A % +2% = * 2% =20
xa—ua«-% = b Y- = b-a 8—%—=b—a.
\6'{-%:0 %+%=c, L2 = C-b+a
2 = c-bira

— c+rb—a
\6: 2+b’0& 3—20—:21-\—5—'&& \—-————f—‘-

o ol 2

PR ) 2

b -
%= 0-2%2 = &~ (c-bra) = b-c XL (b—c_) e S 3’*‘“)
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Corso di Algebra Lineare — A.A. 2013/201}

Lo Counpourul (,‘bl,';,-:) sswo (45, 0,—2)
oo C
Coudrollo Clyn=-2) = +58& —2¢€,
= 5 (440)=2(2,4,8)

Qe = RN = (,2,-2) bacoup (4,%,°3
a b C

Guskatho (-2, 2) = 48+ L 8 S s

7

=14 L")L’O ) * -71: CO,i,:L) - “::‘_ CL,i,:L) o,

Quicdt & watnice A cou leas ei,er i pontasts o

N
ba. &,¢&,. g4 tuamlo

S (b) calcdmme Q) tuswiosfue K (5,2) Wsaudo &,
o oo, wodice |
1y |3

T

Dewo salend  (53) Usaudo b o e e,

(52) =2 (2 + (2L (1) (po Hovone L comupolent 2 ed
anet, dovudo Asone wu s Qiu )

Nolbtdrco Qo ucatiixs A \ uefoe cdiouuo ()

5 & Qz} 14 L |\ — compouenh di £ (32)

o L VTS =] 4 Mpeho allo baw &,&,,8s
- ~15

o =3 >

()

Quindd £ (33)s 1§ € 4 3 &= 2 &

= 1 (J,4,0) +%C,0J|,\)—% (2,h) = O)g)‘é}
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Rt chasite: Wo lo coucpouank & ww vl M3petto ad uua
bore, @ voio &L cowpoueutt dello Sesso vattoy,
N:Spm‘aow\ ' R bovR..

G Ftum\)eo

(Rsp. 4% bor, ~—~o BlApe ~> L. 2= base
D, Lsp. BO X ORUrD, AL .

Lo, Blade box & usome wul opporiuna watiice, dhe Ua Couw, cdowme

3~ o cdowma R cousponenk del - Latwe Vet della
pruo o, MLspetto allo Aecouda ok

—_— —0 —_—
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78 Corso di Algebra Lineare — A.A. 2013/2014

AL GEBRA LINEARE  — LEZIONE |9

Ken o Mmg%tuz X wua apphcamous Lueong

S %'. NV — W wna ouppuc. .@C.UL.Q,W\L (_\] e W souno <p. \)Jb%)
St e Ker (8) o vuileo K £ Q' ustews

Kev (§) = ﬁk)‘e,\/ $(0)~O} cV
&O&W

St Ry CMMO.%\,U_&_& -% Q' tusieuwg,

T () = (R W) '.ve\/} SIAWY)
= {weW: doe Veun uk w‘=—?(v)}

Roposiioie  Kex (£) € wm solbospando valdontale &V,
I’N\ (,e) « K - “ W \N‘

Caso e cor (£)
oy e ker @ 0y ke allon £ oron) = Blow +-$(,w) = 0+Q =0
=D 0N € ko Quemabs o eker
Ue key

St ocegker & ae K dlom £ (au-)- x £ ) :Q-O = .0
\memk;a reker => aue ker

Caso Qe Cumw%‘»b Jo (R)

Se wie u(B) v wy e lu(P), allova 2sidouo eV e 0y eVt
We= R (oD e w2 R, Mo allom
une oy = R () = R (0w 0n) =D Wik o ¢ T ()
St we (2 e a el adlom estse 0-e¢ V F.c. R(oy = W wa allova
AW =af W) =~ L (ar) =) aw e du (£

—_—_—en — O -
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(Blwensiow 3 ker ¢ Twuwagiue)
St £0N > W un’ applicontoun Qiveons.
Suppewlouuwo  du YV abeta dtuemsiow %«uﬁm
Adlovo

R (eor B)) + Ak (I (@) = dacw\ﬂ

Sta. = MV, sta k= Que Ker (ovvlowene kew)
Stan §04, ., Vi ua ba & ker £,
Alocor 0, 0y oo Qhu. Cudip. WV,
RBar w oo WMMLQ OS8O W m- oot tu wwodo
b ftourne g o H V. Stowo Ukirty =eey Taa Quesi a%od:wdct_
Beo 5(.0"&*—\)#-; %Bﬁ} Sowo  wuma ko & Tuw (BR).
M-k eQeumn. S W
St Qo Ruwcdre Wn %wu&b
Do Qe 2 “iQicle
® Qu&@tw RN BRUNIMO Lo .Q,\cmum%:ut: P\’wn\n w e Juc(R),

pr Seflulroue. Ao e N bo, =000, Swivo O e owb.

Q. &R § o, on]t G2 Qa0 4on LAV 2Dy Vg 4o+ Qulm
Mo allovoe
w=80) = R () = Qe R0w) ko + Qe R (0%) + Ty R(0n) Lt G (Un)
L5 o

——

Wd»n\) Uy Oy € ko
Quivdi w & couwh Queany, &k L) 5oy § ()

® Nenifico da § (W), -, £lom) souc Qlu. twallp.
Goustdao  vua Qoo cowd. Qu. dh da uulla
Oy £ (V1) +-+ A R(Um) = O
2R (Qn Uy +--h G Om) = O
Wa&k & couds. Qiveann & 0%, L. Uy, o0
A Uy bees & QuUm = b0y -+ b, Uk , wa aloa

—b\U'\ “—-.‘\Dv_ U+ Qi U‘\-_H Loo x Qu D -'-"O) VO ¥oA CQSS@UAD ‘IU‘EW
Qi i) dose g @om;a essun B3 =bpso =qg, s =Q,
— 9o — o —
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Corso di Algebra Lineare — A.A. 2013/201}

Canse@mc\&,ma
@ = dtw (W) > & (), allova L Non ¢ Sﬂ%ﬂbﬂm,ao&
Tn (2) NON Bus sy Uil a o W,

D . Awn kev ¢ e Tw = w N : quLUL. poA @NL-OV
Mun I ¢ e

@ S dtw (W) < Sw (), allorm £ Now & Wuiatkine,

Lo RN ='W  dueldiva R e AcRo Ker ()= {0}

[‘BLW\- cQUM.lAA—OJ Suppouloumo  chr kex () mow stor sdo S0t Allove
doxo b, 0e ker(2). Mo allowa

5%(,0*) = (o) =0
Quedo die de wou € tuledivoy 0 e 0, Aot tu
prNe\) NAUMO A »@&A}C\&. ullo swsto abueuto).

5uppoummo e ke (R) stp selo $0). Suppo WU A Q(Un)=.@(,u1)_
Mo allove, L) -8 ™) =0 , ctod
Rorm) =0, ke 0N -Up e ker £ wia st kerf={o)
Vaol M e Oy=0n =0, Aol =0y o quesho
U da £ S culddiva,
—o —o —
ibi\l&.d«l®§ Ruw bor + R T = e V

Quwkor = R Ve w T > X V=W >0
'V‘So/&»ﬂ-
diwn Fu < deun W

Quiudi dtw ke (8) 20, quiudd  ker (£) ¥ {0},
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® Suppowtauw e i V= K W,
Aoy £ & widdiva &> R < surgektl va.

Quw ko ¢ w2 eV ('= A W)

- S MQ&{/\\&,O\MDW Hun kex =0, Wwa allove.  Wuu I&M"Td&uu\!\f
wa allora TR = W o -@&M%qﬁfwo\ TR

- St C&M%,&x'\m,aﬂom R R = AW we allow,
dauw ke =0 ) wma allova ker = {0}, quindh § © Wi

—_—n — o —

Pock o LQiueon sgsms Soviauuo wn stsfeug Wl Wq

Ax=Vb

Rustame 0a wokic A cowa un apgicostone Qlueons, . Rustowo du
\ stSma S MW) ol b =0. Alovw & solueus Sl sistewa
souo N\ e ' appli camious..

S 0\ stduuo © o Burogeued, allora o sdwdtul R0 7%

be lu,
I Lol cane Qu golumione & umica A o Ao A Q‘a{p\&co/%{m <

wieva |\ Ao occade. A e A0 A key = Jo),

Queditons, M e .. & dw .,
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ALGEBRA LINEARE — LEZIONE 20
£ QUueone
V p) W sp. el e applic. Qlueond
Lisvako, i j Risabo
WA WO
jpanky Matwee oot
VAL N—> VAL wuwew e akued

velou. colowua

Dowouda  Se Uo & cowpouenh i uw vy O~ ntgpetto oo tuma carba
base | cous brovo Q. Counpouew &t - Mgpello ol un! alira

o,

Alho dowwaudar o wna P\ CORA DL y Sellop 2 bos < 0\"'%?? [TVV%}
abo akice. St camblo & leow! ) cows cawbta la
uaabee

Euupto pokid | cindenamn fa ko & R oo da

CLuY 5 (243 ) (o, = 2.
Quolt w0 Qo cowpouent K (5,6,%) o i %mwalo.dt (@b, c)
MSQQ&D a C{\;Qﬂo W o oax ?

Dowd | cou ponaue, Aisoug

PTG NINA *—\6 (2,,®) + 3 (0,-,2) = (q,bjc)
RO !

Xry  =o

Xt+y=3 = b

x+?>6+2%“-c,

4% ossowoBou T M. boge hrovas coupoueht Cl,o,o\) (9,1,0)
e (0,0, Mspeﬁo alla wuono bax. wevol guedr, qualie dell Yettony,

%wuloo (ab, c) & oy Qiueonita = A coupdt (1,6,0) +b - oK
) w UP : %)O\‘)‘C._,
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n allwe Powo\b, \ cauwleto dr wuugouem\{ ¢ delyobo dow guno MATRICE
2x3, o, MATRICE A CAMBIO R BASE.

Supgowiom0y T o 3paate ¥V A anes > 500 !

Q:S_) ) an Q, 8\ ) S-N\.
CouAp MaQQB'o @ w%w mP-MéP‘L&OQ s BB ~> Cotup.iSp. @
R4, ..., Cm ‘I €e)oor) Em T R4, ..., Ru
L oo M Ao twoditc W T

Qasions WRO TMRALoAO , ®ed wokcs TSewtiiss

i

M

Modie Wadiva . matice L, = (

Pt & Alowa woltic iQewkiis !

i © © % P
O 4 © o =1y TutR v ettt A Qs acht
© O 4 Y % two{uadt

K= oump. Wp. %) .. @

Mx = Counp. Mep. s ... &

}

NMx = CQLULQM$p QL,..-,QM - R

Quiudl  NM= I, cdod N=M' cod W= uwmo sela
wooblee M.

DeR . Daka wumo wabice Me Maiw , ¥ Cefluisce
wokle s Qo wokutee N
Yl due

NM = MN = T
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Gowee 8 heovo \a urobdes Cuntino |

4 2 Q 4 0o O 4 2 O . 4 0 o 4 2 o4 0 0
1 4 4.0 4 © O -t 1.4 4 o O -4 -4 -1 4 ©
£ 3 2 0 0 4 O 4 2 -4 0 4 O O 41 /'-2 4 4
—
M &l 1deuntile
W‘%m@w 4 2 04 o O i O -5 4 2
L LS
O -4 o-% 2 4 o -4 0/-3 2 4
O 0 4 '-2 4 4 O O 414:-2 4 4
4 0 0 3 § 2 \VWwfea /(-3 § 2 L 2 o 41 0 o
O 4 0 3% -1 -4 3 -2 -1 4 4 -1 |* 4
oo&-\?:’_i\g -2 4 4 1 4 2 5
~——
giy M-t prt A M ~€Cw€w— il couto
(dexa coso o Lol TuRGHR )
Es, SZ E:)J

Dake lbone (1)) y (2,\B), (0,4,2) ) dwt cosa vappuanba M| woy
o wabitcr A Uo comn cdowr. ¥ 1 valou Solla ok 7
Roppoado "\ camlato da \OW%EL,EL,&,S a bone Caumoulco

\ N w»ouwo & oow{aougwbc
\ - \
IM%QR‘( M (%) = 42 cdoumo = (115 = & @P&sau"’ l"mcﬁ’ou‘m

o 2 Wit Cly©,0)
@) b ()0 L

0] ©
™ C?> = %qw\puMQ=<—\) = &

P

Quidl = W Qo comupoueuli Apeo ol ok cauoutss & vogRio
Qo coupolaull Nppddin allen o &5q, €3] dewo oo M

le courgoauk & (5,6,%) MWspeo oo leane &4, &2, 85} souc

M %B
; -
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Suppuloums & awee 2 bam svowe

% U_A') = 0”’3 = 6/-\5
i a‘ﬂ e 8.”'5 = &
oy alg loo Cauowicen §es, .. u}

> couoswo Lo wux(aomuuﬁ rwsp&ﬁo N @b) AL @%eutep Q0 Ouupo\wwH
Msglto o 8 7

EWO 0> = % ¢un, L2,L3), (9= 9')}
® = L (2o, (153, (2L6)]

4 2 o© 2 4 9
M: 4_ 1 -4, N = 0 3 |
£ 35 2 L 3 &

M INPUT, L 00TPOT. (Bwp, CouoULCoL
o T p
N ~\ ~ &) - ~ ~N

-

N M INPOT: Counpouendtt T3

QUTRUT: M@ @5
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ALGERRA [INEARE — LEZIONE 241

[Sistem LINEAR ] M

A wabtice mxm L m equoioul (dghe) fu m cuoogw‘k

X veliow colouna delle '\\»c,ozsw‘u& (m)
b el cdouwna del foumtun mott @

R\ cuhepukomtows  Stoo  Cy, .
® Tosso ponsons \ sistemo cown

cm A cdouwue della walia A .

)

L*-Lci+ %2 Cp e+ X G =b?}

Ao} comn uu tubokivo A solveus b owe courh. Uueos k- Co, o Cn
(w quete coukeso c&x ® Sowo |\ Cob@@«‘dw%{ dla coudoluostous )

@ Poso peuson alla wotiie A coun o apdicartione Qiueove,
La: B — R & nisdows 1\ sidewo Qlueas Bguuificn Frovone
B L v xe R te L) = b (ol otk 1 oelul
pbeura de Yauwo o it e b,

Dowauwds © @ Eside wua soliows ?
@Sest)w%oup{amm bulve Qs scluamous ?
Lo —tLol—-
Risposko. allo dowaudo. B
Ouw ststeuua Qiueowe Wo sdumone 4 @ o p. b € cowloluompuy,
Quweons, dolle cdoume  Cy, .., Can S ot MR e SPo A
be Souw (s oyCu} (Pudn I vitm cow Qo cowdb. Qlueont)

E%@QQQmLWLwh,) wu ssteunn Qlueoms Uo Soluatouw s e sdo se
be Tuw (L) (Pumto & oisto cou & applcaroud JUueos )
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Caso special  Se b=0 , Cioe se \ sisewa & UL, alloyen.
Stano ¢ & alweno  umo sduloun , guello bowode com x =0

Rseottn dowaudo @  Shaubhuce dolle soluatowd & wu siskeuna Qiueoms .

Cono 32 S\SMM%M\.&O, Ax =0

L tustane dolle sdurdod € uwo spaato weldouads ((Voleuwdo € i

‘ U %y 2 %a sous Soluatoun, allova AGatx) = A$,+sz =0
Qwiudh Kir¥reL © SCUNME QUL
® S x & sduwpou e & e K allova A(ax) = 2 Ax
qubudh o+ € solmatoua

I\

Q0 =0

Ous votbo die so due & tudewe delle sdusiown € wuo sposto veblouale,
so du R | 8ol Quuendt s salvoue coun  coudb, Quean, et
Luvesit W wuo bom. D {Us, .., 0y} cow k= U Wo b
L AL soluaioud SV SURNUoUUID  COUAL,

% CLUL b b Cy U*,j doot C4,..., Ce SOUD" pouaunedih Qddoe.

Mo quOQL PO ASRBUOND i
\along, | cua \!oamo-

Gso do) st uow suwucgpuo  Ax=b

Suppouiowe dae esistaun  souatoul. Supponiouud A xi & Xz Sowo

Que, soluaiouw

Q@ oo e wtRo O aumcoo swasoue T Wo ! A (xirxe) AR+ Ax, > 2b
e db2b » bxo)

NS % =% & wua susious deb sidreun. OMOGENED clspoudiuk

5‘&520 walile A

A(x—%2) = A%, — A%y = b-b =0 sdo il udt =0,
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{Tm‘e&o ?{au-@»r@ St %o Wwuion SOWAOuR q}w\wqwb de sigleo Low

mmgwwo) Qo< Axoab_
Alove Q' Cusieue & TUTE Qo sduatoud el SisRwo wom
St ddtene Sowwmoude & ¥o Umo gquoliumgur solsl ue. del Stateung
S oML SO WS .

Quiudl  Oor @:mw\aaw-%v&& ¢ dol Koo

K o= k(-/4_0-'1_-\-—--'\‘C—ino—\e,"" é’O\J
S DUL ae»exm\e, dd 6 sluatoua quanmciu&. Jdel
SURRMQ WD%Q»&,O SITTRUA Lo DLURRRAED

@%W EmﬁcE} Se 0 CcouOsco Lo SOMA UL o Qb W Steeuxg,
Lo muo&mmo, cllovo. Qo couoseo +uote.

[‘Diu. @Oww@ Sta %o L sduMou FRAOk, SO % ik Gt
sclumteour . Allova %y =%, € Scuitoue d@QQ)ouwa-i
A% =% = A% ~Ax,= b-b =0,

ciuuuwdl X1~ Ko =2 C U 4.t CzU‘zJ 7quud)‘~

Ky =2 QU Aot G Uy Ko
Nigoursot Se prude LuQ  SOMBSUE ¥o Ve Lom Swogewro <
AQPFURE Ly SO UL vé&ﬁ,‘%luoawmo S'U'ew&o Wi,
soboug, del o Suwogpues,
A(%s0) = At AU = bro=b
o | o L
Coso comdedone  Cosa Succedl se Ce, .., Cuw Souo Queomueuts
Udhprudaukt 9
@ e\ sisua & suogpueo, alove Qu aduaioue bauwol, =0
< O wuico posile, S ool oz wn’ oo soluaioue | aowl Wa
coudstuogsus Qlusane & G, G e £ O Bwke clw dedh Y
corle, oo wwll,
@ S\ sdewo & uwon Dw,oanwo,o&km o solwtiome © wow
ensle, Oppe R esige @ Wit Lo defgonumen Llsolouildoy Q‘%,oa_
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Coso whhvo - pawkicdons,  Cosa Succede se | sistuna © moxaw (quacho
o) e Cuy ) m souo Q. Wudip.

Ovo \& cdouww Souwo . el Ceporn, G K R” o souwo u.

WAP. , quiudl souo uuma base od mpadiodnu%wm)quiw
e%.\l Wiow b ¢ Qowo  coudbluamious Qlueous. quiuds Qo SAUAOUY
CC wugw e & wica.

Quiudt  sewatour  uwica quouugue & '\ e usko b.

Ao ubuptost sus, Aowe er + due Tun = R oWt
@) s
= Qe Tuw == Mk WO

qwludi o Qo Jposto W MRS & uedd Cwsu,uou%&ua_.

FREGATORA : pu calolone wuwo spam 0 shobilive Lo Qluecug,
twbigudauna Bisoppa Lisdvere uu stdrama QUueons. |
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ALGEBRA LINEARE — LEZWONE 22

S X wwo spvo Vllioual, ¢ sauo Ve W due satbospari.
Dowoude
@ YN\ < aucova um soUcost-},to? S|
@ VOW < auworo wn So&osm‘o? NO
o Staue ULe oy tw VoW, E auom vero da 0i0e VOW 7
o, TaeN  => Up+r0, e N sudw \ b,
eN e Use 21+ 0 € N pA \Jssp, }a)U‘uU‘zc\/ﬁW
By eWe Uy e W =D Oy €07 € W padas W ssp,
s Stowo U e NNW @ ae k. E aucoovro vao c ave AW )
CeN, ae K => av ¢ YV gndat N 539,
CeW,a el DaveW =~ Wsyp

—_— —_—

g =) av e Vow,

R weoume e tw generle NVUW NON & uu sothotpaio bash e un
R3UARRO

%= R 5 N =ote x, W >aspe 4
NOW € Q' wuioue Qe'ark % e

Q) asce o @ S uu SSPOAO pracks
wou € Qe U alla soumna,

_0 —O —

N7

—_
2

@%W‘o SOMMA | St tudica cou V+W Q) tustoue o et @R oL
¢ K dae souo sowuma N Rumendo A N ed,
wun 2Qumenke A\,

\/+\r\)=iu-+w‘ ',U'f;\(_,w‘e\f\)} < X

h-—q% 2wl VAW & uw 3cbospomo veouale & X
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Stowo Up+We 6 VN4 W e gp+rwz e Ve W, Alloy,
iy ur Wa = (00E0w) ¢ (wprwn) € VW
M M
N W

Sto U+ e VaW e o ae K. Adlove
a (Urw) = aUrauws e Ve,
g}

m
% Y

—_— 0 —_— —

(ForMOLA DI GRASSHAWR ) X sp.velb. |, Ve W ssp.
Alova

I—EJCQL QEAD I (NAW) = dﬁm\f—\—d{w\@

Sto k= duw (NOW)
o w = deun N
St a= Mun \\/
Stov (0%, o, U} umo bae &t NAW
- — Y
sbouuo =a tu N gho tu \W
Qosso W\Ma ad wuo bam Uz, ..., Ok Uk =5 O SV
-
Resso mep\ebwl.o\ ol Lo loane LTJ_)-_-DU"\g)&u\)__.) U\ﬂd«‘ W
Qoo O@Mﬁ

U"w) (AJ*H_\],__) W SOU0 Uumo lbane &

Dico day ue, ..., Ule U"H—\)--.,
VWL Quowkt Souo ol 2uueikt Ty e
Wt A w
Se Ruwosto e SO o loar \no éw«‘co
Lo powte Mgl & SRMNOUO - hgﬂ&'\
Ut W 2 (QaUg bt Ry Um) + (balUr s tbrOut oy, Wiyt bywm)

"

a0
~N W
quiwd\l %M owendke & V4 W & cowd. QRueonn e Ux, ., U

WH‘\J ~— WM

"7
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Nedowwo el S0 . C\«Ahp_
Reudo o otonuuq}w. Qoo coub. Mueon el o mulla -

AL Uy - + Qe Uy + Qs Veyy -0 + Qg Uy + be WLHL--_‘)' b/w Wn =0

Noghro diw. cbe Wl 1 coefR. souo mull. Porko & wr aude

Qe Uy 4.~-.+Qmu‘%=——~bb+\ Wi —-o.— \on.\,uu*,\,\,J CQ)
e\ e \W
Ma allovn stouwwo  wdvaules \/(\\N) quiuds souo  eutrauwb
cou. Qlurane. S Ue .y O T poutcs\ons.

B Wiy, —oe. —om W = CLUY 4o+ G U

Portaude Wlo Lo slesya powie, offeuidiwe o cowb. Qlueor &N
Ui, e, Uy W, oy Wi dow @m . M2 Queshl vedou souo wuma
oo & W, guiudd Wb 1 coefR. devouo emen vulk  guaudi T

Patcdonr YR U Bl desouo e wull,

Towande a (1Y) sapplauwo  ovo e,

AU oot Qe U =0 )

Wow oudo Ui, ., Une wina loae 0N T coefe. denowo omes fut
Wil quiuelt auda o At Buo vl

—_ — O —

@Aﬂ%mw,@ So NAW = {0}, alloca Sw (NOW) =0, quiuds
Jowe (Ve W) = dewn Vi ddun W

w QIU\E,S%O corc 8 N e Qe Sotuuia 2 Q\Q/UUEE 23U S

N®W
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Exuplo Reuditowmo o sodospan U diueusioue B i R>,
Mlova \a lewo dwbuarisue Wo dluusiour > 1.

1\»1@055@ Qe (VAW )+ K (NaW Y = e (WD) + Qg (W)
<s $ 3 3
S olweno 4

Mwm e R o ?Www ?asswd—\', =N &\W% C_s_ap_ OemY. Al
Rue ). Alowe. Q' tutevriour oo Qb =)

e (VAW ) & St (VAW ) = e (0 + S (W)
N ) Y \

& Aaoiatono s

52\ vp\‘.aul oLt dou

?QAD.‘MA‘OGM
Esuwgts T RP Preuclloume uM_OgL\!Jc%Q pra ‘Q,\g@%c% esl umE'a,u,o,S
AV W

e (Vaew) & dwe (VAW = SVt un W
\ \ W\ !

@3 @10 4 2,

LY L o tw okl & Mwegous Uo du=1, o Qo o o
conbeuubo Wl plaud | guiuds Q' tubewsswe. & G Wl gessa,
Loy sowuma VaW Uo deun2 ed & | plawo skso
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Tougeo %L:mhx Se VNW = {o] oy '€ souwma Huki,
alloxa O%ud Lowendes xe VOW sl sole

W MODO UR\WCO couULe SOULUAG O+ W™ o
oe Ne we W,

Bln| Supgouloumo  dae * = Ug+Wy = Oy + Wy . Allova
LU-.L— L)—l-) = &rp_ —Mq

eV e W
Mo alloxa Ui=Uq & Wh-~ Wy € \/('\\l\f) wa alloya Seuwo V]MH\')

QoU Ly =Ury =0 =) Oy =03
Wo- Wy =~o =2 W =Wy,

o o

Nobofoue, T Cam it sowimsg dulda U e W s dulcunowo Qo
coupontuit d{xfutspohb a N e W,
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ALGERRA L INEARE — LEZWONE 23

[ TRoumo wuisredoss] ((Rowwma & seshumsu,)
S N uuwo oo Vel .
BRow B = {0x, ., Um) SV u ustowe & ueld. Qiu. (wddp,
Sto & = {wi, ., wm] SV um fustewe & 8%%)60%‘
Allovo
s ™M o<W
°  DOSSO ALUAPOAROAL W oQuuneudl b 03 ma&m Lovwentt W
ohenaudn Queova U Juseuwe & %mwm/t.

Dlnocthioms pr WoWRouw s .,

(Rsso bowe - i) D= (o] © = fum . wn},

\ ovuio e mu s . Mosho da POSKO Mmp\a&%o& wwo del W aum
Uy sReuneude aumcom el %w«w‘vou. Esseudo  w, -, Wn geueraiou
POSYO IVENINY

Uy = Q;\_UU}_-L._- + Q-/W W
Ova Ux ¥0 (& wo L amon soadder Qu. L\ud;tP) , QUL o lewo
STIYS $&%«{ O saxe FO. A weuwo & combloa b Msud, a oy #0O.

Aloxa posso Mcanons UM

w = ‘\—" —_— a’_" .- & w
4 = U == W a, m CAB

Qutudt  urs & cowdoomioue. Qe & 0y Wi,oo., Win. Dico
LUs, Wa . W) U0 auove %QM‘{‘OQA-

O%;ut welow. e o cowb. Riu. & W, W,y U 51 pUS. Som WAL
o UMy, M Uk, 0w, oy W, (bont sethiduiu, Wy usauwole &

foowmmla (A).
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Rasso twowdlive | [w-1 s> i) Sugrowiouumo dra @n el Ko versy

quamde B Wo  w—1 et o
dtun. ddua b i € 0o quaude S e
o Waedst.
E«‘— &Ul,-..

, G| O Y @ > { wy, ., W}
\

Yor ookt duwowdiina Sopplawd da W-4 Sw e . poso SS&HHUNR,
-4 ek Al @a> UULOMO W oo, Wiy 5 COU Guuelll L
Wode do | GAL | QoY %wmﬂzw SLUZ., ey Vapmry Wiy oo, W b
O\ \xoag,co gogh . uu gltvo WY o Uma.

W & wuwato quelowo da sosttuix 7 S DS won we fos Uwago

WSSO ) v cha  § U, oy Uy | S0u0 %QAA_EMO\M , W allora
Umw = A 0% ool b Apyq Tam—y

 poaude Bdlo o 3x avgi uma cowb Q. del Ux e oo

W W oo Aol & U S © L#O)leu,d,{ L Oy Now

saadotno Uu. tudip., | das 2 coutro Q' ik,

Quiuwdl v € . Nogdo O seehitusions . Cows ereduno,

Umuv = Qe Uy o0+ Quua Uaua r&"“ W -o- 4 Qua W’V"_‘I

wiho det oRLE. Gua dede 220\ 20
ahluneui UL Sopxe L (M MM

Souddoue  Qudhpeudiudt
Medowno da duuw FO. Mo allove =8 mmw mll cono

M4 MCNomoR  Wme WA ‘%AAMOUL A A0 e Krcande o
MR B RQUS soat el cout Utwa, clow

i Uny oy Ui, Vany Wit <, Wiy §

SOU0  Quw oS @«MM.
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&6&6\0 N wo\mc,?\ Sta A lo ol associata ol wuo
QP caid Ot Qhuaeons dopo aww pelko wuo
bor § o4, .,em]} tu powteusa ed\ wno bone

KS.;., -y ENWIS S OMAND_
le cdowme Cs, .., Can 3y ol Souwo Qo cou U N
R, ..., R () Mypho alla boase {&,.., &m]
(& cdowne sowo w w )
Reeny = Cu, o R ()= Cas L \/—e\f\/
é«uuvu émw_Nv\z
Do w %wmcp % e VJ 3MND K= Ke ey b+ Xulu e o

) =~ R (xaido + xu@) = ®eR(R) 3o 4w (o)
= K1 Cyp boio r XnCal
Quinde &0 < coub, Qlueon & Cx, ., G cou ok derw CoofR.
Con ik X & cowb, Qu, & ey, . e,

J

bméolém & wabuc = L postReuL dl WM Qluean: 3

%of"- v N — U %uwr;@w.. mpos‘m ‘3(:'? (,{3) occno

Se Anoppuwpuba § ¢ B voppretka, %, ollove  BA lappucets

%e—-‘%.
3 podoblo I wokiicl € defiuiko tu wodo L uspeldoa L
CoULLpO SRR, Nokov: :vh@h A~ dou W

covue B = Lu W
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Ropreka dall gvodotko S Lo dwowroud ssuo cowpatihilt

o ARC) = (AB)C PeopR ety Ao ode, da autoutta o
s ARC  uag POV“-M-
o A(BrC) = AB +AC
(A C = AC+BC
« A(NB) = XNAD e K
® CA%BE = BN (d&wasmw LGB0 o pouHe dutlay
@D‘\AMAA\O\ = pryosistio )

R_og@&%ﬂm h%umm NoN & vuo de ABD = BA
Iu_%u.exo&x se enithe AR woau © o e ealda DA,

Mo owdae A Ae® souo wob  Mux o quashok y dumgue AB
e BA esidoun ) Ul < o e glamo wod«mm

o (ABRY "= whAT Supposto che B dwdese
23 stouwd
[Oifica = (ABY(BA™) = ABBIFA™ = ATA* = AA™-I]
AS3ocotivo A

%&o&o\mm\t . CE{*‘ A (AR) = Nt (A"- A> R =R -T
XL

Cuudr X bak £.N —V A watuic, assoctata uella
Voone KQAI ) &.«3 tu pr?M/bﬁ
e am Ve .

S Ccoudolo ook § E4, .. Ea) D Luoval waite Mveuts

i-,& c MAM \ Nou ‘\:D‘b&@ pmpiflcona M e M
pUd UM Souo o contedto /]
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AL GEBRA LINEARE - [EZIONE 24

| DetervinanTE | Obiekiivo B : o m wiion tw R™e Voglio Saptw A
Sowo Qrueavmmeutt \?wobt)‘am\w)ﬁ\:

Ot @) Yo k vellouw tu R™ e \}0%0,:0 sopown
K Sgﬂuk S_Ul) - U\‘_}

Tocali¥tomuwort S Oatetbivo 4, I debouuivoui £ pud wdue e due weok:
4~ WL U %wmm i peud W Swput w) vou K RY b

AR S U yuwmmo 2 N vwmero O O ) wou sowe Qu. DR

w D ¥0, i vlow soue Q. INDW
2 — o WWW C&»L?\QMD\S— u \‘wpw‘\- whon wobuice maem o
ARl S i wuwaemo . L wabies Now poasaba coline. m oRons o
R" e sowo & sur Mghe. I —

|

— I

@ Reopeha BASIC del ek

@ Touwa &t eudusa & koo

® COW S propviekn basic

(© Demucwdr & a\@v‘:\m K Gouss

® Svilupg R LAPLACE s cdovuo

® . N A Mppr

@ Stilppr k LEWRNTY (cou & pramubordow )

© ™h A = deb A

@) Teowmoa M RINET Dok (ARD = Dot A DeAR)
Torwulo b CRAMER  (sisvent Queowi mxm )
M) TForwula e wokike udtao couw i detmustaonck
Q@ Toruwle uisnoso pa IO BURUILA,
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@ [ProPrieTA  BASIC |
Nxovsow. - \\0@}0 ey DRE (U, ..., Um) oV Us L Um SOwo

Mmoo W,
Quiowo €1,... Cu Qo b cauwowica dd R™,
€y » (4,0,0... 3 e> = (0,4,0, . D

\fogg)uo Jdo Qo @w&%&omﬁ_ Dek clobia quede proprehs !

(Dos4)  TRE (o4, 02,.., @) = & (0w wwdwdl & wabiics Quesko
M ca DU (TL) = 4)

(D2} Se fra L adoU Uz, Um e Ut owo due uguals , Helawo
Ui = Uy ®r guoddbe & # 7 allovo,

™R (g, ,U0md = O ((cono potlcolons. tu ol @Q/» m 9o
M 20uo | ud peiolavdi. )

(63 & pr%t@Loo o de@n " \)Je&w?m A, Ollove 1\ N esce @wmiu
DA ((Uiyen, Ganyy AUR, Uiy, o, Um) = X Dok (U, o, U )

(DK 6 ) Coungortomemo fu‘us‘aeﬁro alla Sovawa, . wello Ty +GJ¢ al pogho de Uy

—_ A —_
ok (_0'4,)-__) Oy + O‘JL)_,,JLJ“M) = A (_0'4_’ ly U‘_,;J ’U*,‘,,) +
AN
Db (Vg U, Um)

Lo gropaehe (DA 2D & (Dob i) o Meoue de i Dekowwduank,
owme funmour B! - vatwo NROW |, & W] appli coss bl
Qiueons, (quoluugpme Ao L tudia L)
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@ oo, (_Es‘\s\ewuq 2 u,wuc«.b&)
%o%w koo w24 esiae wi) wwica -@w&m e S s Lo,

poplaehd  (Deb ) (debo), (Deb3), (Deh).
Q% %\wfbim % dhowman dekemuiuauts. .

Coo m=21 U= (a,8) Uz=(c,

Uy = ce\xde,

Dk (0y,02) = Dok (Z:)

lu)tmidw Uy = 0L+

b (Uz,0a) = Dok (oo tbez, U, ) 2 Dok (08,05 )+ Dok (bee, 0,)
(D ) Sw L% counp

a DK (es,05) + b DA (&z,0n)

=

)
(D ) S

12 cownp

o Dok (er, cerrdey) +b Dob (e, co+der) ™~ (Dek 1) s 2 Cowmp.,
o Db (@4 ces) + o DA (@,de2) +b Db ((ez,ce )+l Dok (€2, de,)

(_e,l) %v) r be Dek (ﬁ;z) QL)+ bd Dek C?.z,@z)
\ \} \\
O (mpt2)

=

U

= 0c Dok (¢,e¢) +ad Dok
o (Do) L (o &) —4

O\d—bc_,

1}

Abblouue coxt Kuroskeobo e pra M= 2, A& c'e dua @um%‘ugw. . Wilan
Qo‘w@%%&) queda & oad-be,
O & fods vuifican da quedda S—UAA/%\DN, Soddisfn (Debe), ..., (Peb )
Coprdiako) g cuk g M =2 abddawo | Roluon & estseng o/

R
d) |
Greounbucaumeke
O @b
P
Dk (@), (e d)) = * Ay (OBRP) = ad-be | L,
0
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Cuuixdi %wmeﬁwlmwk/ \ deberwimante swolge lo suo Quuaiowe

s = (@b) e () ssuo Qu. tudip- Wq\\d@%mmo o “veo"
quiudh Mo anva #o

s R (ab) e (oY) ouo QAu. 6«09-) Aot emeudo tk 2omably foug
wwo wulfigo 3 alho , allove | parallelogrounwe O degpnert,

quiudi Ua owma  wula .

Coucudimdn 1 ™ = 0 & mk\dp@-mm de%w%b
E B Q. DWW

@iw\. A DS = /\mj

'. quo/v\n,% @&am.a tum(\ﬁau%ﬂ\eww
Lo ool sowo ok, quindi Qo one

s coleolamn ( fars g 2anclato))

Queso dlun. ha peobloww dl ow@%maMm

Awa gmak\ Q,\.cavcwmm =

2 Pua (08®) = 20 L oca.oP stue

z
< lO&I\: (OP|| - | | —coste
= I \[1— <V‘°u_9‘>1ﬁ
o Hl lowl|?

\} Lo Woz ~<o w>

\{ (*+0”) (2+d™) ~ (ac+bd)® = ... Lude [ coukl

N

u

Ocdixoquaudios‘xgm\a Noudice.

(98 -b)" = [ad-be|
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ALGEBRA LINEARE - LE2IONE 25

® Cousepuonrie, SeQhs pvopieho. boslc

(Dt s) Se scawloo Ou e Uy, allova '\ deluuwinane couwbio
M sq_&»o :

Db (o, 0d Uy, = = Db (L oy o)

(_Nhé} Se. al Poém & UL o Qo cowlowosione Queon & ww
cpo‘d{ g@me allove \a couoiuorione QUutan  oree @(m"

DL (e
CL DA (ony Wy, )+ Co DA (o, Wi, ) 4+ Ce Deb (e, wre.)

CaWad W2 b+ Cy Wi, ) =

(NebF) Se U ook 0%, .., Um oo Qlueouneke Sepeudautt, ooy,
rBQh C_U].)---, U‘m} =Q.

[ﬁm&: Db 5T Dk (oo, Gurly, ., Uit 0y, ) = 0 (Dek2)

=™k oy Uiy O;+0~a,__.) + Db Com ) Uy o, Biroy ) L)

= Db (., ULy UL, ) +E% (o y U jamey Oy g )+ DO (o Uy, ) U )1 +

\| \
o (Do) ol , QUiUdi SOURD LMo
+ DR (_) 0%y <, U3 o) Q' opposto el albo
o (d& 2)

Nobo » (b (D 8) 8 diloumon  ALTERNANZA & . woshO 2 vomabil,
Calota N\ ge,%po
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D RN OUE)] " K dvawo @num ~€(~w~ Qe Sowwme cow  (Deb Q),M
Qo cosowkt cow  (Deb )

W Swppowiouo e Ux, ., U Sawo Olu. DIp.
Aoy vue del welou & cowb. Queon Se{?/.a.%w
(sovtoo wma Cowb. Qhteons | O40y ko4 QU =0 2 2 L coeff, wom,
soup BuRk wlll , poseo nicoons uu W u Buwroue dep
QQM} Tacd,aumuo %Luba dre o Qe
Uil = CaUp 4re & CnUn.
Ma allom

Wb (0e,02, ., Un) = DA (U2 4.+ Culn, On, .., Um)
= Co Dok (03,02, v, Om)s-o + Cm Deb(Un, 0y, .., On)
N o S
soun WK | nudk pchal G
SUD AU 2 vabRu. u%wg_Q«,
=0,
Jo|—o —
Oss., N amo m>2 adsaumo  wooko de  deb (e1,0) = —4
Guredo S‘zaue, Ol albomaurn + ek (er,2) jf‘ — dob (e,ez) ':;— -1
ok (Nek 1)

b
e >
oo
Dok, (02, 0%,03) = beb (aei+bearces Ur, 03)
= O TRK (84,02, U ) +b Dok (eq,00,0%) +c Dok (83,0, 0% )

/i

—0 —0 —
[Caso m=31 U= (@,b,0) oent+be, +cega
OUq = Cd,&,g} é@w\-@@z-\-%@g M(
Us = (@,R, L) = g e +Re Lo

n
S > 9
40 O

&

= o Dok (e, dey +e v £03, U3 ) +hoo. o,
= ad ek (_64_,%4')()'3) +ae Dek Ce') QL)UE)'\' Q'€b‘zk‘@":e3)ué)
Lo, §

O PN K soud 2 @y
' dole Sous  vaut R ok
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Obeuutt T8 Rauwiws, sostiiulsco Uz ) Suiluppe o olteupp 27 i
R cul pead Wt U0 vl pudi awwo 2 yeou uam@u
Tottl 1 coult (udmo) ko

AL DL (e,02,83) + b%@h@b (e2,23,2) + cdR Dok (s e1,82) +
T Coa Dk (eses,00) & bd L Dok (22,2,02) + PR Dok (@1,05,.)

Sostaui oQuetll co S0 €404, R4 dispos—H o bl L ed) m:au

D™ob (e,82,Q0) = & (Do &)
Dok ey €., 0c) o Dok (€,6r,82) = — ¢

/I\
o1y Dek 4,
oK (e,@l,e:s) = — Dok (e,0,@3) = -4 = Dok (e,85,22)
M C.?”') e’5> e’l) F T M (_61_)@.\,?43,> = & BQ)C C_Q\JQ/;)@,&) =4
A R
Dk (e3,0,€) = — Dok (_e@) > + Dok (e,0,,83) 2 L

CoucQustoua -

a b c
Dok (& 8 ) = qei+tblarcdR ~ceq~bLdil—apfR

FORMULA D)

SARRUY  PER DETERMINANTE 3 =3

® St i de quots Quatiowe Lo le poprets (debe), .., (Debe)
quiudt questo diuerwa il fo. R esidewto e wwichs amel @0 %3,

@ a b/c, :I q/(_/, Ao\/\%.{ \ale sdo pre il determuiuauk
d/e,/ /d e PxL e 2%x9 .
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® I pubosiouw peowedica 1
I Dk 2%x3 & | voluwme W wn
’ pam\\dtp'xee}&io grotknd
Se i el souwo Qiuw. DR, 1\ pavalledegipeda

Q%w A | voumue vieme O, /
Quedo & un A e Ado v

—_— . O ~—

@ Dbuminanie e clopuikuo & Gaun
2 L8
Cosa succeds o ™Mb 4 fucio opuosioul alla Gauss ?

— Se scouwwbo 2 r\X%QwJ 1 dekemuinaumle coueia St SQ&WO

- Se sosithxo UL ow atmr\-\od‘J ; o ch

Dok (v y QUurbuy, L 0y ) = adek (o 00 ,0y,.)
bbdeb (-, o,y 5.

@)
- QN Cry 02,y 03, )

Quiudi se Lueelo &\OQMA;M vRbra - obddossa cou o =4 il
Sebuuuiuonk  uon cambto | olumentt wieue wwlbi plicodo pr .

oo cow «Q)O\Q@@Auwdﬁl Giowy MM@UQCQLQ waoti g @u,o ad.
TRRURMAL UMD, RRA Gk 3o Caledoat 1 deferumuaude.,

_—n — o —
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ALGEBRA LINEARE  — LEZIONE 24

[Dmuimonke S uxakuic DIAGONAU) |

Vua  tuotce d«a@w&h P {OJ\HD cosu gzo =D

>"w
dove A4, oo, e Sous s dokn oot (amche 0) . F wste soum
PR e j—uq\ke.sbo coo

M C:b) = >\,‘>\7_‘-__->\fw

Dk CD> = Dek (_%134, >\zez) fe XMeM\)
= Ao Dok C_ed.) P 2, - Aay &A)
= W ha Dok (&4, A3 €3,y Pu ew)

-
-,

= >\4_>\2_ _— >\~\ b% C_ei,e«z_, ——y en g

=1 A (Dek &)

[ Debeviiucuit & wakuch TRIANGOLAR) SUPERIORI |

A fz C\?O\g—-cm
Mokich cow Bt © “sodwo bndio.%p\m\e“ Z\ @ =T
O \~>\M

\E%T = >\1->\z'--.'>\n~*} "E' cowme, s @o&&a@m&af’

Det T= Dok (0x, ~__)u~m§ = Dok (AeRa+ Wy, Un, o Um)

Ho st Uy = We @4 & Cala+ C3Cy hol. t Cular
1
W e bo compoueut Solo APOHD @, 0., 4,

Dk T = Xtm (_64-) U2, -..,U‘m) + ;'D% (_W!_) U2, —--)UMBJ
Y

O
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Dove skaumo VO | (We, Uz oy Ui 7 Staumo  ueld &%osi:m/-yco %@(A@m’h
do 2, .. @ (pudd ouuo O O PULLL COULPOULUR ).

Quuudt soup  an veou o spide i dweuslonr (m-1) ) Quinsds
soun | Qiteanument LKpeudaut, guiudi N\ o Db & O

2

Peocduudo ol desso wpdo [ Pue cucora un PR O w0 P
“ufcae W e capi it |

Db T = Ry Dok L@A—, U, .., U"m) > XN n2 Dek (,ewe”—; Uz o) UMB
- .= \\ Na oo Am L]_)Qk Le\)ebl _-.)eVL>1
=4,

o o

_Cguie%uw__/\:o\a etk uuo wokiice quolungue , Cau Gauss amine e (s
-\’\'Lo.w%)QJML Allora
Dek (wakale tuL’%{Q.QQ.) = Dok C;Phau%:\au @ua(z) : (i—))

Q. Aecouna ! Cfuamﬁ
Scawb: & /\,4380,
OecWip ¢ e GAUSS O LTRA-ORTODOSSO

Are Metodo & calodn deb detemuinaut pwKeo
~> Diwodvonions deh Rouwua & ulcibs tu geuerdle (SE esisy

U %.ux%tgu&, e Qo propeots  (debd), ..., (Beky), allovo
suo wolow & bow Rtouwiucts e g calcola i queso wwedo),

Oss. Tocaudso &‘OQ@UVW& Gouns 0w bowk wodl posso ofteusns
walWa N %am\; QAR ) W U aToULO  Uguale \
Srodobio éfzé}u 2okt sullo d/bo%eu;a&&.

_— 90 — ©O
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[SVILOUPPI »1 LAPLACE PER COLONNE

Ow wiuow X e wahice, & uwa qualungue Sottowatiie
okenuto camcouds wn g A !\A@Rm A o K cdowe
i\l woakce W%)U\ONLOK.

Exuweto /@) 4 0 (2 4 2\ ¢ umn wnwuwow 2x2
(o L 3 5) "’“3<o 5>
+ 8% o2&
Notodouy,  Doka wma wakice M= m A, 8 uodlcauo cou Qig | SueU
&ww’:ﬁ)t cow AL’B Vwiuoh (-1 )= (ma) cteuwsht
Camellouds  Qa /Utaa.t e w\ouuuno\a.

Egwelo m=24 [ 4 2 2 ¢ Qs = 6
‘O~&z3=#‘ L2 ¢
5463+ A3,9_=023
e L1 O 2

G\ siimppr & LAPLACE guuuettouo 3 caleolonn | Dek & uua,
Wakilea, ™ xm o patke M S gaw v defouuiuont  (ma1) x ().

Seiluppe & Laglaw alspald alla 1* cooumn

T

A DR A = Qe DKL Aga ~ Az, - Dek Az~ s, Dek Ag,,

gt €
1)

» 0
O & P

2 3
= 4 Dok (S ——ifo'bszk(,;':) + 2 dek <¢ LJ

= 4.5 - 40.40+ 2 (%-2) = S-400r40 = -85
(coudol\ons | das Veuga Qou &eMa Cosa. Com SARRUS e GAUSS)
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Svlupee & Logacs Mspeo alla 2> coouna

Db A = Qi - DA Ahrb—ag_lg-MAz‘g‘\- Qap - Db Ana
o ) | 2, 2
SR o) - 4.m(io)+s.m<\o\>
= SQ—L)—Q.(—Q)A_s-(!—w) = —6+\6 -85 =~ —3%5

Mowofe © o8 swilupp 3t LAPLACE Qf posso fnw Mspeldo ad, una
quo@m»qvm, AR, WD R !ULSPQRD ad wwo  quoluumguy

oo, Neue seunp d derewuduaute !/
R p-

Cowe weBe i zse%uv \ ecoudo Qucs’ro s |
Delyo %QMQQAAUZAN\Q/‘. doawit &
Azy Dk iy W =D

S

3
\ L | A
5

O
0O » ®

2
Siluppando secoudo b 22 nigo-
_m.bek<;53> + :L"D%<; i) ~ e bak,<7]_ 2>=
coutrollone e Nugan —8i0 T
Donde per busul g soilupp & LAPLACE & tuuuedioko cba

Mk A = Db A

Diwn. GU solupgh pon Lo & A soup queli e cobouma AL,
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ALGEB®RA LINEARE - LEZIONE 27

[Detevluamle)  Roprebo bosle : (Debs), ., (Deby)
N
Altouioukon , Deb =0 Av 1 belll souo Qiu. DI
W
L2 oparatiowd d,eQQ.‘oQ%mLm& Qs whro -0 rtodosso  Cabiouo
ad + 13\ Sag0 3o debpmnuaut. | ddoumiuouk ddd  wabucl
3,
Rocolnmn opuakva ?QA-'\\ calede del  Deberumuont (poso A,
exlshe. Lo, qgww\m dr. seifica Qo pop{eﬁ:& basic)
W
Luwicths de,  Debvudnoud

] O _—

Cosa  vumado ] @) Qe esisk Q%@%\.\M@W\L who Ww A %oéc&‘,s@a
Qo borc
@ St i weliow souo Q. e, => Dek #0
Coue, 8 Ruoshon Q' otstenvba 7 R Ao wsauds 8& &\rlbu\epc‘ N
LAPLACE RRA COOUUL.,

lema, wké:e\bo&oj Lo sviluppo A LAPLACE Mspdo alla priuso,
cAouna fowise uno Quubtwe de Suifica
(Do ), ., (Do) tu Sput Swenslsie,
P oguarols, b slup Mspelo od uua quolungue cdowsa
Salfiea (dek+), ., (Deky).

—_—— —  —

Codlonio  Blur. W\ o, unsh, pen Rowra il gft sulluppl spebe alle
cooune daume Qo desso Msulbedo (prrcke R0 wwenke cle
ol wox, Lo, %uwb\m dra W@taa Qo baxatc)
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TTecwwa, | T ogt sulluppt Moo Qoo Coy, Usulodo A Dek
& oL P Y
il Su powkledon dauue  EulR Qo desso Msulbako,

(Cono o stngica] Cano tu cul fpecio Qo sotlupm Mspehho ad,
mqm%;ohn. cowkioue W o ed uum 4.

— Svilippo Roeuba:
[OF. No] -
L.+J .
% | 71 dobay
&auo a_el.b

T caldone 1| D, Qo Qo seiluppe Secouda Qo colowna J- g :

(-;O)MS - dek A‘ZEJ + K% Q—L)uJak,s Dok Agg
Rguo Oy & gt Duabicn Arg Ua
uma /u.‘ao\ A X O,
Quowdt Wl aano Pl | ™5 coludde Cou Do sotlugo M\p@&o%
qu&ﬁm M.%O\.

[@e muism@ia) Guo tw cul Boaign & &l dpo 0,..,0,%,0,..0,
Sesso &xnteo Mo e al pod-ﬁ&.l L' A Co@puvw_ Vool 1 Lo

COROUR R 3cowo ﬁuw)

[Caso goueroe ) Se Qa (ul%). couklene fubo Adea : Qg , Qi ,ee s A
Adloca 1L ek, © uguals. oMo sowtna ded deteruiuomt dedle vowte
Wokker  Cw Cun QQ&LOMWU&QW&%@A&MM =0 .

Q coxl otteuge Qo swiluppo (3N /L)l‘%ox.

o
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@A@%}.@»&/\'ﬁ/ cl_eg?i sotluppl & LAPCACE

D Dok A = Dek A°
@ Metodo pparaiivo pex 1\ Calcolo dot ekt noweh , ol o Gawuss.

Esuglo
» O % 2 O Suiluppo Mispello 3 1lpoa
3 5 %+ 3 2
Dek 0—0© O
5 0 8 & 4
200 o * O
22 (doumo 5% colouna
> 08 o\ |/ R AN B R
= — Dk [ 25 1T 2] = —5 Dokl 53 4 :5M<2’LLO)
5 08 14 22 100
22 O 10 ©

=5 (>10-22:%) = ...

o o

[Bilugpt & LEIBNITZ ]

)
L v Dok (Z&B = ad —be

@ <
323 D | ®) @ = aesbbfgrcdR —ceg=bdi-afR
a) R

In ogui prodolio ' & Wwa@uuwko&gaauaaepk uu Qbuento
& » oo, Nou sdo i ssuo b | possiboils pvodotht i guesho Fipo,
it sowe M (e o Ssponimous M Loendt o ¢ Mge., el i della
2> Qv A wd&x»d%) m-1 o B, e cex v
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Sup‘nuj.ouuyo el Bxd & g\Y\bLU.FPQAL 1, @Mm\sm

Dok (0@ rbesces, de +R R+ L3, 9 e +Re, +4€3)

\ugroun 27 R cioncuun Courpots da tu Cofp della ¢ iga, Ui
dlla 20 e £ dolla g 1l {ulo wolkicato pev ek (et ey ek ).
Sogravvivous, Coun coof. O, 3d0 qualll cou B dwddod diveren .

L Sogmu{ssubl Souo + o —1 a Scouda da vekauwn Oo bage
Camoica CBU Wk Muuus pow O Hspou, XN Scounb).

A erupto \o%% Dek Qefe?fe\ = —big Dok (el,ei\éz)
= L)%S B?)G Cebez‘,e&)_

bd L Dek (egg\,e,gy = —bds Dek @‘,S,L,eg)
4
:‘\AgtALQNQ,\E.‘.ﬁ\\UL . Sehouuiuomle M e CAUA POASUD m! addoudn
o%@Wo il prodstto X m eQowwenh dello, matre.
pheet WW%“GA wue g coboumon
o‘\\sqau,o + o — d,tpu»a(m&aquawl{ Scoudol  SIUo
s MW 1 cowspoudawit  Weoul della, Lo

welQa loovme Cauwouican.

o (o] —
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ALGEBRA LINEARE — _LEZIONE 28

Acplicariows de Db © Formula pen wodca  Cunena
@ Formula di CRAMER

® Formula pr velbon pupeudledom

O MATRICE INVERSA] Dakm uuna wattice A hx o, Srovene o
wokbe Curase. ((posto cl esighe)

4P wodo @:6. o

(AT 2 BRow ala Gauss Mo ad sffenen
qualcoso, dek tpo (I [R)).

Moo B =A™ S gvada @J‘cuw(fo weue Lo

Mg ulla, allova. Q' tuwsemna won 8y

2° (odo !

cow | Qobenuinauwty. Iubtauwdo sk Q' tuwerso 2 e aslo 4e
dek (&) ¥ ©.

Goue s calcola L luwduaa @ 4 — A«‘J
2 - Acagcu_&h s
S =~ Trogpothe,
4 - Dutdo A Wb A
Daka o wwaknice A= 1Qigd, cothuwlisco Qo wabne § dob Aty quivdi
ol po¥o U aiy e Dok (Arg).
ol couuwbio 't&z%swl cu B sdite kn,%o\q
Tocwo Qn trospesta
Do BRA el A

N a b _4 | d —l)>

ERmelo 22 K (c d) A% (—0 Q

<d C (d —C> (d —-b> \ <c\ —l:)
b Qj T -5 A 2\ o} i ad —eg —-C o
&oJc ACJ Se%"""‘ O“POQQ “"Y‘u.&\pos\\"q
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Esuglo D=2 4 0 4
A= 2 4 4 Deg. 24042 —0-0 — 4 =3
O 4 2
L L 2 4L -4 2 4 4 1 4 4 -
R RPN PSS PR RV PN U SV B IRVCRE ) IR
—4 4 ¢ -4 4 4 2 -1 1 2 -4 4
Dek Arg Sv,%w ok TFraupo 8k Divido pen Dok

Coudvollony el VepE: U%»c&m Cou. Gowss.

—_—n — O —-—

(FoRMULA DI CRAMER | Couslduiaumo wun stseua Qlueorr Mmxw
Ax=b ) tou A wabice Mrm
(stdewa quodiato),

LLIN %1&\-%‘6 SO NN sowtoue ke & e Ao s Qi cdouue ' A
sowo  Quearuenk  Sudlp. Ovo quetdo & QCZuL\)OtQ,QMJ& a dobA #O.
Ix gquesto  caso . sduoua. © el 4-0Po

%= (6d) o) R
dong,
_ Dok A
X\, =
Dt A

Q&Wq_ AL 2 <QQ\ urahlcs Oka.V\w\‘a do A SOGH‘\-U\UAAQ QQ OAOM L — 2 wa
Cow b,

Esupto 2 44 £52 =4 2 4 3 L
XHQ—%=—1 A=| 4 4 -4 Bl-i>
x-—\6+5?:=2, 1 4 5 2
L4 3 21 2

Dek (-4 4 4 Dok [ L~ —4
245 125
X, = &: o =
Dk A Dok A Tl
_0 —_—, —
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@JWULA PER. VETWORI PER@ENb\oowz‘TB

?\'Wﬁ;@ o W ou W TQ-% ) (_Xi)ta,)%d,\ (Xz) %1,)%7,3

Obteldiod | produu win QYN prpeudicoon ad ewhouby .
Ruto PoRMALMENTE ol deluwwivauie

ey L, ©a Pouso allo s lppo 3¢ Laplacy adspetto alla
Xy, = 42 MQOv
oo \A'L >

€4 (_tgfb_* %\‘Oz) ~e; (W~ %) + 3 (7‘1 Y2 —‘3\*2)

= (%\%‘L‘ %L‘a'),) — X\ E2 + %-Lﬁp_) Xlal_u‘xIB

dob Auq —deb Ay, dob Ayq
% Y Fi
Ky d% AH_ — %‘ 6% Ai,z + 2 QQJC Al,;l, E b\% %X ‘E)L > =0
L ]
Ko 37' 22 /I
pod. Scalon hrew (3,9, %) & 0. Ul 200
sl u%«m!bl
Msw&popoa% 49‘/1;&8%

Nm&»%muwk: p\:oé_. scolong (;cz)gy,,%v,) e MR. wnsh. =

L Ya B
= Y. ek Agq — aa-é‘% A + 2. dek Al,g,;" ek | %, TYREN )“—O
Sviluppo 1P, Y Yo B2
4+ /U:%)\'
lo sSesso dscovro e dw a@wﬁ ddwenstoue 3 Suppotlauo dh tu RS
Nogo trovans L Vol pup, o3 \wou SR
C %y, By B, W)
(=2, Ue, Ey Wm}
Q«b, Wn, Tny Wa
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le § couwpouenti ded. veldore savauwo

(_ 'L) %q,> ":bL) W'L} (b% Ad.,»i.) T 'b?ka Ad_,z) DP/& Ai—l“;) - M AI,Q_)
(x3y W, 23, \Ns\)

Tore | podoto Scalon tve W, trovedo ed wumo ded L Ao Viewe ©
P\A(M L CAUAL &S\\\Mppm N et dedlon wodiica ((_xC’_ HNROT =1
S VIT tut%q &l veldo oo tu COU QeAQ BUL

lw -@uu/mwou C'RAME?S Ididuiommo com Ci, ., Cu Lo
colowe Sedlo wakie A
Suppoutamo  dhe ch s ¥u) WO solmtous cLod

¥4 Cs + %3 Co deee + % Co = b

A : ) Ci} Aﬂ“ : ﬁ:}

qwtwd}«
Dok At = Dab | CL|Ca| L. XG4t ®uCn | Conr| . Cn
| S
Coudn. Queoug

dn_a/aco_,&«w/l

. ek (Q[c;in )C»)--- Cm) 4+ %z Dek [y

u

c;{ —--}Cz/ cM> doo,

Ccu,e_ért souo taB tuds e,
quedlo 3+ 2we ;) die tews Aok A

Ho obfeudo e ek Al = xt-DetA I do  wl Meawo  we-
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AL GE®RA LINEARE -~ L(E210N 23

LRANGO NI ml\

Def. Sto A € Mmun Wik okl (dtweusious qualungue ) . S defiuise

o R-vougo | wosiuo wawero 3 Mgt Qiw. tudip,

* C-vouge N N cdowg W

° m N gl gvm\n,\f-w al A owmwele un wuuwow kxk cow
debuus voud #0.

Rropricha. sendion L R—mﬁo ) uguals.
SR %vowokn,\:- pu ik A owwetie & Mole Q. Suwddp.

() & diwensiows del Sokosgisio ppuevoko ulle Mgl . Glob, delie Ry, .., R

Q. o Sk (Spaun (R -.., Ram))
Gy Qo dtueuslove ol dwwioghe Y alic. .- . waknis A

Dc- TURE < \k%uo&t

) 1\ S0y (G.mkg. e ook A ol ¥ cdowne Qu. M?,

Gy Qe Ce,o, Co L odowue  C-taugp = e Spaun (Gt e, Cad)

) Qo dtwematone de)! LUk wopCL ol cogulcartons. Qiueanr,
Negpuabalo, e wabmer. A

@IV dowe gm A+ S (kor AY) = w
C—'Lax,u%) (A) A M. sp. powheuna

Tl Cuporboukt (W.&o o q\%otwku,o X Gawuss)
@) Lo ggroatow NI aanwww & Gaum Mouw coubslaus | rouge
(2) Se A @ wna wabuw A scala, allove

Q~mﬁ> = C-WQPZD_W‘?P

1

1)

wwwero dexs PIVOT,

Wuue o ot M‘aﬁw wou nulle
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[Rowwa | Ror ol wahic A & W da

'R—'\a.u,?P = C- rowso = D—muuao = Nuwmeo /u‘ah. wou vulle
al fwwue e Ql&- W Gawn.

Owio,: & A e wxu, alom 1| suo G ol wax vole
Vel plede Tl Wl e,

fﬁm.d&» R-Nauee > D~vwi%o“\ Judidu oo -R-mu@=m.\f069do deu.
s 'D—-rewuc@b <N . Reudlomo wi  wiuow ¥xk cow Koz,

Quedo unuoe Mo alueuo M N, - Quede wou poswUL  omens ube
tQA\,\L. MP,) ctw:wd;d N Qe del  wiluowe € O,

= | qusti dighe Sobo Qi dip. coun, eghe el waiice
E———— }WQ,QM gowo Q. 3P, owcly o, Mghe ella,

’[iDOuJL_ o C-\—au,?f) 2> D—m@ Slesa Oosq)Scaw)ataw&o fl.ﬁa&&. cou,
oo,

(Dt e aloy &b Gawn wom caublo R-vougo |
® Scamblon. 2 Ughe Wou pus Caubian L R- reugo
® Rawo Re, .., R & MQQN). dallo watne.. Sostthusco
> ma\-—alRwaz‘Ru.\_. t Qs Ruw Purch Q # O©. Alloye
Spaw (Re, Ray -, B ) = Spawn (B, Re, o, Ra),
=- A2UQE Pilac, P-—mu%a do?q

Sta W & Spaun CE» yRey) P ). Quedo vud dbe cr
w = cﬁ% ARy how 4 Cun Raw
= Co (QePad b 20 RUDF Ry 1ol + Coun R
= C0:Ry + (4t )R b+ (ctoumrcund) Rw
= Wwe Spous (R Rz oo R )
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N, &/ We Seauw (R4, Ra, o, Rw)), allova
W= CLRy + LRy koot Con R Q¢=?.‘T,Q\"g%‘@zﬂ-..—%%

4 L Qa — G
(o Rm g R T 0N R ) + CeRa Lo+ G Ran
_:C\a +(C—C\& R, +- 4*( -C——-.)RU.A.
oan N z an T M=

=) W 6 SPOM (aL,st ---,Rm)

Tb‘u.u. da g . Gawn uou auwkia C'M‘Q\,@]

Stan A wna wablce | o a A oteuubo da A wediawk Opefra/ﬁ‘o&d

allo Giawvy

C-naungs (A) = R (Fuw (A = M — Rw (feer (A))
&}Uwim A& Ax=0
Sdwow (e A'X =0 petchd)
G@ULK wou caubia le Sotwaqu:
ded sistewng

= - b Ceer (D) > diwn (T (AY) = - vaugo (A).

—
Dewn e C—ﬂ.awao ~ D——‘ra.ugo a2 wuwmao & u@m won nulle pea Q%:J
woluee O Scala. J’

Prudiowe  ung waltic a scala cou B alghe wou %Jm

nulle,

E dol Juldo cosio da Roveug <. Rdn do diwoshton dhe Ry, .., R
su Q. CuAiy. Quedo & o tPquA\J UV N czuotQ,wL?m, cowb, Qu. & )
e s O dene,cmmw%.og,\%_) we allove dese eICL CRefR . O
auncle sulla  Arcouda (L,L%}’ e ok Viay,
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Dlun. A C~Y&u@ <, héa&:\

C-vougp = o (Spom (4, ., Cud) , ura Span (Gt o, Gu) € Spa (e, ... 00)

dove, U, ., 2 sou ’p\uu AU CanoUict -

Ovo dovo  heovans L cdowwe Quu. tudiy.

Rado, puncie & A cdouny cou L pieot.

Qui vale Qo deso discorso ‘@&m prue pa & U@% \rolendlo
“%{W:o“ quelis. colownmr 8t elieur a sua Volba wue walla & Kala

Lezione 029




Stampato integrale delle lezioni 123

ALGEBRA LINEARE — LEZ\ONE 30

Abstaumo uigo

) R—\rﬂ»&ho 3 C-\—wu@ wol Caubtauo NGQ,ww\o Qaunss

o R—vo.u%) = C-mu&o RRA Q. watnet o xala (= wwuumeo Mghe #0)
° D-rauweo sQ—remaP eb—vaulgosc-m/go Reunpne..

'Daquu\z_sea«nq A, 'D"\-uqu SQ—m%ozC—mu,ao Qe

Pega da wedus de D~rw»%oz%2—w,g.o.

Por @M guedo devo Ao Bivon i\ SRSl eumcioko:

& e ko b A sowo aluewo N g Q. &udip., allora c\e
alweuo .  wukog  xh coum deb FO.

o o
Praukeat ; peudicwo uda watie quowbiata mxw COu m idgl
UATY Cudip.-
Quate wabra o R~ rougo = w,
Quaiudi qua.ud,o 2 Udueo o Scala, “UAGOUR Lo @ra/ou,w:
da Wno, o 'O Uk ploot Su Sgu celouma |
Quiuds Dk = prodotio p\uo‘\ #0.

S o

‘D oo oo M%—J

& ' .
m) ie Y Ellwtuo & b agh e how  wy
—
e wuluone, Lxav cou /\,/L,L8Q~L DAx.M\;_

Quedo ok Uo R- \ﬂu@=b,qw‘.u& Ua C- rougn =1

?

Eoum. uTude- quiudd Ua N colowur Q. tudidp. Elluwiuwo & albw,
oo, & e wwa et con L cddoune Q. tudip.

D quivdi audi 1 Mo Qi pudip. | quiudic deb #0O.

Lezione 030



124 Corso di Algebra Lineare — A.A. 2013/2014

Dlora . got plawo & Naugp Meuka prdsoe, R-C-D.

Qe s calcda '\ Aaugo !

42 wodo| - Agpuiduo R Gawn

@ . Lsawdo W 'D-TQ.L\%D; Se Wovo . wumuwow K<k cay,
b ¥o allowa i raugo 3 2K e mso ol wiuon
(ery x ().

Tokto Sup@ouimdc wm,-\\roxru&o i wuow, ¥xk u det FAO, R
Suppolaumo  dha MRuge 2 e,
Alova eside wu wiuwoa (en): (en) oou deb ¥ 0O . cowken,

1\ \y\mdm'\t,

Dru R _ v le colowue S wiuow sowo Qi twolde. ) guiuds,
< L cdoune dMa tuakicae %Nwm oM. S0 Qi buddp.
{ Ny A ,Nuol  dde cla 2w alira
i colbuna  Wistpeuciuk o quede

— Lo C—‘rau%a el guiudl Ua R- g Bty quiwd/l
Lo k4 ol Q. tuddp,
Camcaaudo | Moto o slteunto | uduow ~oluko

0 — O —F

Bsodto  Quowdtl souo '\ wiwek 2742 & uumo 2x3 7
Pe® Do camcllon  uma cdouns 43, guiudi > possblite.

@J.wm}ﬂ“.s,ou,o b owmuor 2% 2 A v ’bxa,?
cs o Do coucllan 4 upo &u B > D q)OSs{b\([h\ -
~ o s dowesud > (£) posibilit
o M
Quonkt Soo | wdue Rele & une Wxm ] (Q}>‘<k>
sceRlon, " s?m%?x% ¥ colouue,
Moda s SA M
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B:Ac\i O LINEAR  SYSTEMS |

Ax=b . M stsuna Ua sduoun & be Spau cdoune G A,

Coustdonauwo & wakiice couplekn

A= (AR

N oA yauk (A)
Toto ppuoaly vdue A= N rowk (A) +4

(% afBocco wa coounag ‘\\\*ewx%o o e Wdowialo, o sale A 4. Tddewn 42
aoweco WA G ﬂ/:.%o\\)

Eeoum & RDOCME - CAPELL |

Du sthewn Queans, Quunele sduaiour & Yawke (A) = vawke (A

Quonds | stsenna  ouwedx MQ&L; Q' tustoe Ao scluasow)

Upeuole da U o wwmeao W powrousei vguols alla dtue (eew CAYY
Quiwdd N wuwmeno  del WW by

dl‘- ox A = — ¢ = —
wo (ter(AY) = m— Run (Fu (M) :\Pr\, augo €:))

o \rax abili,
S%uuo\iom_) al vondong Qe >\J N wuwawo & solwiowd el
3\ Do

im0

A % & a+‘)ﬁa=i

AN 2 2
* Ty Aahg=2 A= "4:"-'4—_‘5 20
*® +a = A 4 01 4
ek 4
g () Z 2 .

™ok (A)= —RX+2X12 -4 = A+d

Se RF -4 ao Vouge (A) =3 =D Yaugo (A)=3 = soluz g,
e € pumae wlen PRL Nt ey Ahwenstous
S W = -4 A» sositumsco & Msove.
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Exnadawo  Coustdulowr  tw RY

N = SO i (A0, -1,2), (2,2, \,@3
W = Spau i (9,4,0,4), (0,2,2,2), Cl,O,Z.’S)}

Run Ny A W @CUUL(\H—\!\'J\) Aue (AW

_ 4 O -4 2 1
I 0 o 4
\k\=f\m;ﬁ@ ) 2 2 =3
(] 'LS)

A
Sun (VWY = uu (Spom (3 vBou)) = L0 SD

—_—_ — 0 —
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ALGE®RA LINEARE — LEZIONE 234

BAS| ORTOGONAL]| MATRICI ORTOGONAL |
DAS| ORTONORMAL

DR Uua bawe §ur, ., un] & R” & dice ouogpuale ® & velou e
Qo coupougpue sowo a 2 & 2 DUogouoll, ool &
$ Uk Up7 =0 pev s%m L;ég
Lo box i Mew ovhowounols Ae & m/boaou«.q(e, ed U velou g
Qo COUL 9O UROUO bduuo  Wovwea  wuitowla , od
<U:¢,u~a> =0 ?wgau,;,,cfa
dux, uu7 =4 W@%wii,=4.,._.)m

Nobovdowr. 3t powk g Sefluious,
o R A
SA;‘\ = i .
L
Cou quesba wdhasoue,  wua bowe 3 V%, . Un} & eubouwomuale A2
<Um,u~a>=5,cla por sgul L e g Cuguodi © divenat )

Oss, Lo wabuiw {SL,J} S B wabna Ldeudco. mxem,

Eseugl @ Lo boe canouica. i R™ & ovousuucle.
@ Lla bore § (£,2), (-24)] X R® & orbogounle tu quaue
Uj_ LT'J. <U7)0‘2>J-O
Now & oMouowuwe preld <UL 0y > = <op Uz>=< 5
L2 S . N
B La box &(\,—55\[35;( @)@)}&le%owmo&
ed ¢ ghabo dheunto dalla prdawk  dideude ngl
\Nefhone P o stwa Wovuaa,
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Totto ppuerale S QUL o, Um) & wua bone %En%oque, de R™ allova

/R Un, » b le & R™
Wosl Yoy 07T \ I e s i
L Ul
U Uy | [ : L AL
B S S L Pt T S S L& 7.
“le\) l\U;']“ 1\ HU_A'-“ u\ra“ ;“,—LJ w— 980\. C]
o
& poutt Ny AU
R Couo %wo'vu g‘:o%oualﬁ,
(ol ?
. - Ui U ‘ '
Se (uneks, L=+ —= > = — < U, 01> =1,
¢ J ol ol Low |\ T

—_—  — O —

o § Us, oy Uud wna baz SUouorwale & RY 2 a2 06 R,
Aloya
U= €005 0% 4o + < 030m> Uy
Ny N [ \ . k
o quowdo Va0 & sl U coume b, Qlu. dd O, .., O
coufRicienlt avoudd ad uw adbo Ul & prepdo < U3U%S,

Exoude § 04, Um] Una boe posstauws Soudvw W Wwedd uuico
U= Qe0y oo + AuUm

oA ootk 2. A, .., Gu. O caledo <00

<o, o 2|2 € AUy bk TuOm, OL > (vso QUueanits. wrod. scal. )
2 0L €OV > d-n + Qu < On, 04>
SSuo Bt Crouue quello cou,
S L) de eme £
= QL <UL, 0% > =

—_— — 0

Nontauds del feowwa St {uy, .., 0m] Soue uua bax Bukogouale, allom

<O UmS

U= EDUS gy gk

< U‘—, W&> <(>M| VM>
D\ . . _5 \ 40) L)\*‘->
. Cowe ST LO0U>= Qe 0> =2 o= — "7
<du, 0> \
> vzl
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Dowwowdo © dako wx So{fcoﬁpaﬁ,«‘o M TRM) cuwe o wwa bar
ohouoruale ?

Riseosto + procedimaudo & [ORTOGONAUZAZONE di GRAM SCAMIDT )

Quedo procdiuedo prauwly
o W INPOT U RNstewo R veloud §ur, ., 0e] X R Qtu. twdip.
° tu OOTPOT ww aldewma & veloud { wa, ., w3 & R™ Qiw.dudip.
dat Souo O'\’W%?\.LDD}‘. e b.c. Spom §Ur, ., 0n )= Spamfws, ., wi]
Quindi s 10w, -, 0} goueronauo wn Cuko Sobospoats | audny
(way oy Une ] gevevauo Qo Seso sothospaste.
Ouo ol dheunte o bag Mo%:uo«\e > @a.ci\n, anera pvtousriuale.
£l prediwade ¢ tale doe
Eﬂ* U, e %}J= Spau § Wy, .., Wp 3 BN P R <k
Span ded frouns & Spau det gmui R

Corne @w.u\;\m?
s St POUR m {E dulano e Spmx §_U“1_3 = SPOWiWL}.

Urp ey — S0 W uﬂ Nesloie prcls.

<(AS'4-, wed>

o S poue

Powiamo tu %muwaie. Wy = Uyt AWy . E duawo cle
Spaan § Wa, we} > Spau {(Uprauy, ulj_? Spaw §(02), U+
s Lo Spau ou catubio
A Caurllo 1 W  Cou Uua
Coepluasione A Qui + dn po
decdl i,
o a T wods bols e <z, WL > =0 Allovn
O= <t QWL WYy = €03 W2 > +Q W, we> do o

<
o= — U‘z!b\h_)

< W, Ww>
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U~
° S\‘. ‘)O\LEJ Ws?_ UE,—\(—LMZ, {AI“1 —_ <0_31W2> WZ
<W4)W1_> <u}\2)m>

s Quniona 1 Pulowo W Quuortle, Wy = U +awy +bwsy
Allova
Spau § We, We, Wy} = Spas § We,we Ut Awy rbur, ]
> Spaw { ws, wa, U]
= Spau {0, 02, O]
P tupothauk \\oaQR'o da ¢ Wy We> = < Wy We>=0O. Allova

© 2 LWy Wids = § Uz+tAwes bwe, wed

S < Uy WS>k <wz)w—,,>+b
]
O

< U, Wy >
= o= ———— Admbameuﬁe
LWy, WeS

O = < W3’WQ> = £ Un +QWe4 bWz) W >
= < Up W2 > rAcWr,an> b, we>
O e

S
< ur
do a. b= — e, W 2
<LU"1.,W7«>
\ >~ g \
o« Ju %Q»-wq,\&) Suuppo\»em&o d\ QNN de@xw\.‘&b W:L)‘..) Wr S pouL
Z ¢ WD < Uy, WD
(ATM\ = JR’F\ - Rd—l) + WL I : WR,
< We, Wy > <Wg, Wa>
]
<U—Q,|,\)Ud',i,>
= — —_— w0
Vo Tol <WR, WS *
— ©° o
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ALGE®RA LINEARE — LEZIONE 34

(ORTOGONALE DI ON  SOTTOSPABLO |

Def. Sta W € R™ uu gothospardo velioriale,

RN defiulse odopoudle A W @' Custeus
wt = JoeR™ CUO,W > =0 por oaw.wewj

Exwelo Sia W un plamo & R posoute por & Nip(ua.
Moo W* & & uba g £ olgiie Lo W.

Niouna, & W € wg o por Q‘o«x@m, allove,

Wb e PLOMmo DR \Q)Qu‘,&{,wt pupudicdan ala 1o

Sta W € R" un scbhospomic yBovide o 2o W Il sun
mkoaouxod&.
Alove
Gy WY S ww sotkosprite velloutale
) wWiAW = {0}
k) R"= W® W
() (W)= W

‘Dtu&,} () Se Ure Whe Wne WL7€ aucors  Wo  de 0‘1,—\-0‘7_6\1\/_\'?

S«\’ .\
CULA U, W> = <0 W>+ <0z, 0> = O+0O . wre W
) . ) ?W%wv
@) @)
Se reWTe ae fR, ¢ augom vuo da ave W ?
K g

can,w > = aAa<oyw> =0
A\l

O
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) S e \A/'L/\\N)\son d&wcho*e?yt/coaouq\e aW&S&
%W&W)qu&uﬁia}.&.&&a U gesso |
coU> =0 = |r|*20 = U=0.

2R
e W e\W

G o (L) A~ Now Qo dtuupstro -
—_——_— — 0O T
Esncltto  Coustdeno tu R 1| schhosposso

W‘—ﬁ(x,%,%}e R X+%~2=0) x-\-%ao}’

e hovone W Wsoo 1 stdteuna Qlueons

{xﬁﬂ—% e ix-l-va—%e—o
% + T =0 _La-y?_%:o
% Qlbuwo o Alcawo ® ey,
Pow?f) =, ¢ otheugo w=t, x-= %—'»az—t.
Quivdr Qv sduatswe d s &

E(=4,4,4)

bar W
WE e plamo  prpeudicolan al soty, (-, Y el oo
—x\-a'a—%;o

Esodiato Wovonr wus loas ovbouowmale 3 W, oled del sebrospmado
S\ (9% & R3. —><1—:0+% a o}

Powsluwako 1 O Fow wma bar guoduugus,
@ ov%c%)uq\&%% wow GS
@) oounrumallxz0.

@ \voleuda e oom‘ikc,a*% Msovo | ststeusg —xryrE 2O .
Pougp 2=k , = & (due waniabli Woew) o oftagp == £rs.
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Quiundt Qi sdumtoun L ststuuma
Ctrs,s,8) = £ (1,0, 1) +s (),1,0)
bone ¢ wt
(Nobo . alline Yot soup! (hL4,0), (0,),-)
CZ'?’F\B) (\)5)%0 5

@ Acprkeo GS alla lbowe Ue s (0,0,0) , 02 = (,0)

<UL, Wy S

Wy= Uz = (1,0,1). Wy = Uy —
4 C);) 2 2 < W, We>

Wy

4

> 0e)-(Esez)= (303

Lo, =4
D
@ Orloupiruaoizao | Lo LL 1 . —;: (1,2,——\3 LES
V2. Lq_+—\ a—‘E (3

qdi (5,0%) « (Faw

Newgeca Qinale] Cowhdllon e stouo suhoueruali ¢ ehaus weldo
£pAHO, ckod ~ mty+3 =0
Bracdto  Sta W =% (xy,3,w) € RY vy ®omyrEm0 = o]
Nrovone Wt e bax)  sthouovu ol =0 We WS

® Trove wmg oo d¢ W

@ T Ump o & W

® 6&s sulle 2 ban

® Odouwoualiztomse luale <« faclle , baske dvldes po b wotw

@ msd?)\m X-}—d = O XPCj =Q
Y—%Q+%+w=o i _L"U +3 +W =O
2 ew QUbwe
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x:—a: —-%.L'e—ts

Quiudl umaloae & W & (=£,%, Lo), ( c,,)q_Jo‘)
(4,4, 4,0), (-4,4,0,L) (Ao YeuQican da  Msslvoue)

@\N'Lgm Subii ';MRG\LJ_QGZW&QJL A \W . Daste coudwollone el
sKoue L ad  bwmo oase.

Reude L gousico WBioe (54,4 W) & Mupouge 1 2pved. Scalaw':

Txiyx LB =0 @*‘UH*% e
=Xty AW = o § Qw =0

kae—NQA‘:\Ob&,'. &>%)W=S) d—OCU\A‘. '—'b'='5) x = 8+Q1 =‘t+l+5
Quiudt Lo soumsus 6&»%0&9& <
(kras, ‘b) 5)5) = £ (1,1)0,03-\-5&&%
bone & Wt

@ Gs s (74,4,4,0), (~14,4,0,4),

U"l 07_
YRR < U;
W& Q)_‘L = (_—-‘_)4_)(_“0> W_z= L)"z _12&? w1 =
<We, Wed
4 +4 %0 +o
= (44,0 - —-:L'LQO = L -4,4 OJ
(440,8)~ = ( )>) 14,0,6) =5 (~4/4,4,)

GS s (4,4,0,0), (4,0, 1,1

A
wma ) Wi, = (L”O,\)\>f———i""“ C:L)'S.,o,o)
= (4,0,4,)) = (%2,0,0) 7 |(2,~2,1,1)
1 VB udicakt gosttuiieswo o base maem& d R

(orad@lca L),
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ALGEBRA LINEARE — LEZ\ONE 233

MATRICY ORTOGONALI

Del, Ouo wobica A € Mumxuw (quiudi quadiata) st die o_'U_bO@oLLale
vy
[AA" = AA = Tdewhihe |
Quesho e.qu)u\)o&m\{, o AMduesur e _

(Propriehs dolle wuottics ouboppuali)

(D Uua wallba A & stogpouale 4e e sdo o L sue coloune Beuo
weo oo otteuouuale K IR™

(2) dkssa Cosa pu Lo t\L%M,.

(?) A prodotho X 2wl OUBanm\R 2 wuuo usoues eoboaouale,

(&) Dok R wma woMica Q*OGO\AOL\Q < *4d.

(8) U twdtna & tuo wwabmice obegsualy < edtogouale .

l\c\/\-\uué‘,_ Lo sowwa ¢ wobicd B’l/{rbaoua\i NON ¢ m}ocasuogk
H @\odo‘hku & Lo od\oaom\e R WA WUWRALO NON € Y

gpuerole m%omﬁlo.
(4) 1 dokowwinomwk Q) derra & AT R cuso del Bk,
AATY =24
dok (A deb (. -‘); dek (A-ATY ~ dek (1) - ¢
BINET Ua.Ql sopro | def. d Dok
Quiuds.

N
&*U\B'&ew
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Corso di Algebra Lineare — A.A. 2013/201}
Se A € oogpusd, allov pre defiulmons A =A—i) Mo atllom
= ) s 1%
sumTaex,gA) dek, (A™*) = MW
v, QoA AQ wro

Quindt  [deb (6)]7 = € cioy deb(a)= 2 ¢

(@) Sowwe A e m)bg)u.o@u oo

L aes AT-KY o gegT
Ao~ .
(ARY < 25 A - B A - (AB vt
1\
propr ebe Ae B
’b\'vsPosha. Moa:ugo»u
Quindi  (ABY = (ABY " quiudl AB & subpsuak
®) Xa A o'u&%cu.cu\b, Ro Ab"b\—i.
Alloya .
t-, _ N
(K b N QA R (A™)
pmpiabs | A4 subogouale
c&pﬂQﬂf‘(asQob'\cco
Quiwda (AT = (J‘;‘)—\) quitudd A S out%auuq(e,
[ Rmontont « puold L' tudwna dela frospodn ¢ b tropode dell (wkrsa )
Dorno Q%CG\M_ e
(&° = Tdoukila
o S A'A_i = Id | Fxeelo ‘\"(nspoéﬁ a dx e sx
i} t
GO N

czu_us\-c < owy ol e (A{’)—J

- (A" ]

(L) Cosa v dine cha A-At=[A£-A Lﬂ?

IBY 2 <Cl Ca

—_—

—_—

\-..\Cm> Ab= Z\‘L'>
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Co

_—

AE_A - (L <CL

()

Quowds calcdo Czuwf-o ?mdo‘@@)‘l Frumine. AL
SN £,3 ORECS S <y,
Se 1\ m&ak‘m dal  weutw @& u,LOt:\’vQCs ﬁéw—}\'m, Vs

s e <, cy> =8t,a7 ot o Qo cdoune sowo
Wi oowe,  evkouwouue R

l [ %)

[ Oss. . se & cdoume X A ssuo uumo bare guﬁoasuam,)m U,

Uece ssaMauuentt autouovrumale , allora A:ctdﬁ dlveuta o

workles. &qﬁ:&a\t 1

== t
(23 Besso disorso cou Do aiphe: A= (B ) A =<‘

213“.)

AAT Lo Cous et g\ pvod. sealong < %Ry > e s
e & Wt Weo @Luf@a

— > -

| Osseoosious Cupo«‘cou.@ Ston {04y U] wiea bar orfoworunale e R™
GCostrulsco & wobdce Mt cwd 4 0 sowo le coloune.

Alova ™M ¢ & woeie & cauwblo & base

{oup. Lo Grgyree, U T — { Cowp. o Cruoudcss ) ..., €u]
e st hatta X e walic, sukoaewzle_
Nidve cha & ssUWto sewe ‘M"” Ao wauola Lo cowyp. nsp. alla
Camoulca  Uelle couy. ARsp. & Ue, .., 0 ) oo H' ' caleola
Setuw pQ o ek {g.cw,é@ 0N -{‘_\’isgosﬁa .

Exciao W =i@9%,%,w>e R xiz-2w =o}
Teovonr. ‘oot okowoyruaol DA W e W-L_

@ Koo wma barw I W (0,4,0,0), (-,0 ,0), (2,0,0,4)
Ou! el oane.

(i)i)—i)o\} (2)4,-2,0), (0,0,2,4)

Lezione 033



138 Corso di Algebra Lineare — A.A. 2013/2014

@ Roduca una leae & WY, de awe dluceusiour L.
Kw,powao LD Qcoébw scalad  wulll e Wl -

* Hd -% =O a = O
2 Hd -3 ) Oppuis —%x 4+ ¥ =0
22\ =0 2Zx +~\W >0
2 Msolwo.

20 Wndo U§o&éouuulq pu\cméwlu_ i Vedoe L o 2 dooh,

e, R &g &4 Svilluppaudo AMspello olla 42 tigp Jeovo Qo cowp,

o o 4 O o
ow| - 0 £ © e, -deb (An) - e, dok (A ) +ea det (Ar)

Lw \ 2 0 O 4 —e, deb (Ai)
® GS sulla pdura bovxe

< Uz, W >
< Wge, WD

OU':""(_,O,I,D,O) ) Wo = Uy — Wy

* (,"L3031>D>— C =.(,0,1,0)

(A)‘,b - U (U—?,JWA_> Wi < U}_,’UJ';_> wz
3 _——,— _——
< Wy We D CWz, WD

1l

(290;,0,)) — © — ;22—~ (_\JO)\J o)

1)

(2,0,0,1) &+ (—,0, o) > (o 1)

[ Couhdlane chal T ¢ Ve, womd Cu ceouna o Wia,
b adnien OUcogouLo.te,]_
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ALGEBRA LINEARE

—_—

LEZIONE 34

Odbosparl wow ald

— PRRULAKOUL CamMmama  —> 2GUOoUL
— NMuruborloue povouuebilea —  Spow
Quaﬁkhowt.

igr =0]

Bsanciate baunlL . vuificaw dia & Wrofta o un s.3p Be -

“\ovonL  uumo PWMM%%WM Vuold Wk Hrovome umo boat e AUANAL
&)&.8»%00 ot coudo. Qaueon .

Bsmpod V= {Gouyae R

RN gazs) * = %Clﬂ'o‘)‘ ‘?S—'zb
ELW%H%UA-EN\‘CD‘ L‘%S‘%%)SEB L_' Ol\>+s(z>>
Yo Y. porauunedtieo S\
W ol vopguaMtontouL soablee
t (0,0,-2) +3 (1,2,0)
\ =

SQM\ (.‘)0)‘2’-)> (l) 1, 03_}

I

Erugton N = Spom { (1,172, (0,1,3))

t(O,,-2) +8(0,1,3) te R se R
Se \m%blo UK rapge s CowIRauon

axa—‘oai—C% =0 \wo 2 *poasi\o%\/\"#of

n

(by brs, -2b+3s8)

‘4° | Scérituisco Qo WMC@ wllla coutericauma a coofR Lwooaur\x

Onckb&-)-c% e

at+b (+8) rc (-26+3%) =0
&E+§)t&>_§—2ch+scs o

| S—)
Ok*—b~lc=0 CQj,b@A/o) b=——’.sc_) = 2¢c-b

= 2C+3%¢c = 5¢C
b+yc = 0o

50><-3c_\<)+c,-‘t =Q

Uk o9 AL clu_uugtau_ac ( Nouwo bewe Wmmc-o§
c= 4 A LS%—%G_»-?;E’\
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(@b,c ) deve oo wn vebow | ol sofeSpoato .
Qwo (ab,e) prpudicdan o (L, 1, -2) ¢ (0,4,3). Lo yposso e
(22 wodo ) o @o’\MwJo\ ud, durosa

R, €, @3 o (3,-3,1) 5x-dy +t =O
(S S 2
o 1 3

—0 — 0 —

Exwgod V= {(ny2)e R xty-2 =0
2~ t+32 =O }
Yagpe. Cankeal Aoy
S SogRlo Q. powounddiica alaowo 1\ slstewua

% x«-m—% =0 %xva—% = O %:’u)\d:’c)xf—o

vk =Y ¥ =0 ~3Y +3% O
(0,5,8) = £ (9,1,1) uppuubostowe pavomehica,  Spaw | (0,1,1)}

Eowglo N = Spou i(\)z,b)_} = ula pex L‘ou@m tu
< sap wdh R RPN diwmengioue ¢,
TROWN- W Yopgl. conRiano. Nwol de sulvela cows, Wkmaout dl 2
RO - Lot vqwx-mwba/&m UL S ger nuwla  wunea .
Guoo  plous de coulugpuo i o daba
A x tboy+c 2 =0 (h,2,3) = ((b,2b 2%)
ak+2bb 43¢k =0 r~s  0A2b+t3C = O
Queda & uw' eq. u ab,c da onve solgtown dpeudiutt da 2
PO el Lovo be c come wd por e Yrovo a A CoU Se prreuoy

b=fo7c=i ~P O=-B o~y | —3x42 >O| Soun 2 plouk Qo cuw
b4 C=20 ~ 0a=-2 ~ | —2xiy =0 | uvaiow o O 1=
b=2Ca3 A» A=-13 ~> | —Bx+yrda =0\ A 2 glow o o
b=-4c2f "~ G =-10 ~2 |=OX—Y4+(2 =0 Subien. & Qe
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Eswpos N= i(v&,\a,%,w)e R Ky = %*2w=o}

m-avo Rappraubad] o Cakeatamos Bt wn
Traw =0 | Sgp, Wi, N R & Rweusoue 2.

R ALz B\ 8L seuo W Mmpppanwv&uic@
xm =0 ‘sz)wzs) %=~15Jx=-—’o
TN = O

(_-—h, b) ~-25, % ) = & C\i,i)0,0B S C0,0)—L’ )) vapoT. WQ_,WCQ‘

Egugio 6 W = Spou ﬂ.(z)—?_) 2,-1), (’)7-)‘)03.}
= 3.5 & RY & Rweustouwe 2.

So wolessl o vouppr. CadeRauo., GO AR toUFCE AW =0t tndo

A R ol tw W Y veoul W, Basto die & aunulll tw uma

Yok, quindi

%2a~v&>+2c—é =0 Blsclo '\ Sdewuq a&s«awwdo 2 copple AL valeld
a+2btc =0 “acam” alle voniabll Uous ced (ad equnpis

C=0.d~4 o pov C=¢, d=0 e oU;w,%o 2
QUL e desobsouo W

Towone o Vrw) e Kwe (VAW

Swn (VeW) = dw Spauﬁg_-t,\,o,o}) (o,0, —1,\%&2., -2,2,-1), (\, 2, 1,033
oope &V bage di'W

r sape & dlwaston ) wode gl cowpdo & G | vauge

Ao weatticy GxG doa o VG WX duse Mghe © cowe cdouue
o quedo ca W Aouge & 3 (% wd ala Gauss © Rauds déb=o
e antaudo Wi Wlue b3 cou deb £ O)
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Corso di Algebra Lineare — A.A. 2013/201}

Ouav voltln e diw (V3W ) =3 (pon forra i (NaW) =4 .
Mo dowanola @ delerudiuone e bok  dd V4HW & wwa K NNW,

R oL two boe A VW bostn  conconn tun wuueL =3 COWw

Qb ¥o dlla wolda e peudon & ughe o cdoug, oW spoLolLutl

-4 4 0 ©
0 O -2/ 4
2 -2 2| -4

4 2 4] o
4‘\

AL OO

b O
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ALGE®RA LINEARE — LE2IONE 33

Cowne deltuuiuont umo bore p Q'cubuustaiou 9 2 sobtospowd.

Esplo NV = Spau § (1h0,1,0), (0,2,1,3)]
W = Spam § (2,2,3,3), (0,1, 1,0]

Diwa. & Do g NV, W NEW, NAW

{@A‘,\L weoo —> duulus o = Yuu;@mod%tq
R wede  olla usaics,

—> bone, =

Sowo &g, conmame g Ve W. Mo L o coarlaune P
N oW Souo 1| Sietewno coshlunto Salle oq. Ve Q. eg. AW,

@Amudne%'w@ W Sdo & 4 g W q.mooa»:\eﬂa.wil
SRusoul  souo  propdo  NAW.

N\ Og.x.-r\o&‘fc?:ﬁd\k\bo &+C = O

2b+c +3 4 =0
3 = =T =
S 3 gt W=o \3U+2WQV
— %=L u+x=0 2 -22=
*=3zY x+Y~22=0

20 ¢ 2 t3¢cr 34 =0
btc +d =0

[ Y [ p— ~_L _L - > —_ =
C o)d 4 ~>» 4 1) O = Sy > % a«—w o 7<+’b6 2\1\)~wa
- L _ - = ~\ < _ - al
c_\‘c\,-a»o ~3 v = 1) o = N RS U+%m »u-').a 2z =Q

Ea.pn NOW =34 +2W =0
X \-U - =0

C=0 d=24 ~» Q=0 b =

plEpp

C= | é_-o ~~ Q= ~\ Y= -

W) Ocﬂ\—\o\a\-ci;*éwr-o %

X ’.—’Ud —2W =O
X *'Ua-?_’b =0
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X AU =23 =0 9 X bw =13 =0 49
N “ R

13— =0 - 4> —2,8 +232 =0 29

—?»6 % =0 2%2-2. 42 23 zo,r 24

Sy fweo e SR

Quado dovwn Scedaas AR uwo Lpwa dx dw (Viw) =3

N ' = = -:.i = - 2 ‘i-‘-i
W voniadells.  Uotro W B,}_Jv)ca b, x=21 7@\7,& tts 24

2 N

(35,294, 8) = 6(%,%,44)  Uwbar & (2,2,2,3)
Wuwpdo| V= a (1,0,1,0) tb(0,2,1,3) ab  paraumein
W= ¢ (2,2,33) +d (0,},,1) ¢, parawelt

Om welo o Stewa:

& (e, 1,0) ¥k (0,2,03) = € (2,23%) +3(0,)1,1)

%Qnm.ﬂc,o oouw &\ %P.AIQAAOO \M&U\l AW
(o3 = 2C o -2C =0 (08 -2C =0
2% = 2¢c4d 2b 2¢ 4 =0 2% -2 -3 =0 D
a+b = Be 4 a +b —3¢c-4 =0 b-cAd =0
% = Be+d 3h -3¢ -d =0 2 -2c—d =0
a  -—2C =0 a -2¢ =0 ¢ vomaboile \ibera d=o
b -c +d =0 b-c =0 b=c a:2¢
-134d =0 d =0
-¢d =0 M euglo @ c=1, bl a2, d=0

& (4,0,,0) ¥ b(o021,%) = [1,'2_,3,3) < Qo 9" cubwrentou,
i (22,>,%) ;i (o,\,1) = (2,2,%,%)
A O
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’Eﬂg@o__(? Countdeiawo du R
NEE PSR
W= Span § (1)2/3) ]
(o) Diumdrons. e NOW 3 R
() Diw. dh emdr un wmica oapd. Liu. £ R = R® +.c.
§Ld =20 per ool O e N
R =2dw  ~  ~ weW
(2) Sover o wetuww & £ wdl leag cowowca.

U4 Ug
Sowdo e bar & N N'= Span {(=2,0,43, (1 ,4,0)}
T T
-2 0 4
Db | 4 40 ) = —6+2-4 = -5 = b Q. tudip,
4 23 => dun (NxW) =3

- dﬂ»« (\IHW) = Q.
(o) ML s e -%lw/hw Qdueonr dec.
Loy =20y ()= 20y R (W) = 303

“Re. %aw& delo qp\gikc.. Qiucon Mo . Rfusle L) wwdhea O\Ppuc..
Queon, e wauda wnuon bovwe dove (s poNL.

Cc)%&%dﬁeﬁducmum%mama d £ usowde A o

L0y 07, 02} tu pow\w/ba L Ave. la wola tw tal com 2

2 0 o R oo B wotia dalla cououica alla cauowics
A= © 2 © deo %m. wn oo R ba
0O 0 3 LLP l’l 1’5
-2 1 4 INPOTY Cow p. Ausp. {Ux, Uz, U}
“N=| 0o 4 2 OOTPOT : Cownp. Msp. Camoud.co.
1 o 3
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-\
Cownp. Camounica o2l Courp. § 01,00, 03} 2 Counp . § v, 02,033 1, Cowp. Canou,
Quiuwdi alla %Lu.{, QD wabice mciiedo ©

MAK\“
QuAD a5l & per priuaa,
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ALGE®RA LINEARE — LEZIONE 36

Esnclaio 4 N = (x,u,3) ¢ R . x=1]
() "\onone i
(o) Souveue U oo cwouwica la woatuwe S’ apphe. Wueaw cle
\Qppurenko o proitrioue s N

Now seme, wa ovo o o & N

N = Spau { (4,0,4), (0,4,00]  vaobili lbuo 4 e
1 r 1

O VOV = R} quindi V¥ o dweusiou <. Quindi devo “hovaus
uwn Weow e wo L oal 2 della baw &t V.

@ o saivo Cawe (albo,e) |, tlepougo 2. prosd. Scal. =0, s, .,
Foruula  ud s 3o
Bl plaue »-2 =0 | quiud oo (1,0, )
@utwod V= Spam (4,0,4) (040 V= Spau § (o).
o

O Uz 3

Protertone M L weldow Uspeldo ad wia  sowwa ouloaouale_

S % = Wy ® W, )OLLUDW oawi e X 8 scuve K HODO ONIco
N N A
spadBr. Sigp Nl couke Souaway X2 W+ W
A A
€ W, e Wy,
Wia e Wa X Reowo Lo Cownpouewt, & L /u:sPe%'o alla Sowwma dhetty
T ponkicolone
e Wy & L proikdow d e suh Sodmspanto Wi
° W'L RS - - N KN KN S w?__
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Se Lo e\uom,@ost%\‘,owz_ < o -\fdpo X = \/G-)\/'L) alloya s @axﬁa W
Pwo\e»u‘uwn_ oduo%auo&e_

N o stvo VRO AWM cl»n.;, dala :e @s — R & pwie/e»‘m/
RCo) =~ Oy L) » 02 L (03) =0,

Mova b wokice & £ dalla basr §0t, 02,033 Cu U4V, 03] ©

{1 0o © 4 0 O < Queedn wohiw, nagrueuha
A= o 4 © B®=l 0o 4 o £ anewdn tu powteure e
© O O L 0 0 base {un,0%, 0n 3 ed Qs
A AR A A R |
20wy Rlwy (VD) 2o 2 R) | la boae canouica,

Qo & fa wabia & £ aveudo u ponteura | U, U 0] ed
Ow GANO %_0‘3, O, U';\_}s ?

O 0 O Lo F%B VOQNO R dolla cavowica alla
O O 1 Cauouica , quiudh U reme @ walice
L © o R camdeto U bonrt
A D i
2 Uny 27 )
1 O 4 [ Mauda cowmp. Jos,02, s > Cowp.
M=10 4 © Wspeho allon  Cauowica |
L O -4

> vagguntt, § ol Casouien ola coucin.
RIVUR- 3V 7PWCT RN pobRo @As» ? H-\\

Coup. S, Uy ¢£,é3 CouLp. CuOULCa

l 3 Couwp. § O U2, U
bt Cauoulca,

Nevleams dar Ve o Jeswa cosa
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Eslnio Tu RY cousidesamwo
N = S\ch,ta,%,w) L x~6 = -z+3w_}

Diuogvont cdar esge ' wico £ Ré — R ¢ Qiueaw +oc.
2unun = (8,4,3,2) & ke oV

Stivere Do wwoMice .. bR  cauwoulca .
Xw N =23 . Na U, Uz, Us Uka bmc&:\/) g U = (L),
A(\Lom (f)) U'L) m, U"P Qj o, boee d«‘ @.({'

bost u%@md& wou &ty .

A guedo ko € Jdovva, Sowt‘:@m
QUMD = () = Q) = © L) = (5 &3,2)
qUILdl 28de ed & Wuica,

“wovo o o Uy =~ (4 54,0,0)
o2 > (4 ,0,4,0)

Uy = (3 ,0,0,4)
U.q = (5') i) d'J ﬂ')
O 0O O 5 Quuera wohler Yappusuba £ aweudo
A= 6 © O L\' G\LWN*WM AVAVRANL SRR VE SR /P -2 W oo
© © O 3 Lo camotico,
O O © 1L
A A AR
R (v $6r) R (1) £-(ve)

Nevay, ne anvemt wolwo waamn o §\, Uy s, 0 § G ponteusa ed amids
QORL dovuho  wedteny | uedd' ultiua  cdowma  a,bs ¢, & dederuiuod

Nl eudm (5,4,%,2) = Qo rbue+cursdy,

Se \xo&&o ? dalla cauouica alle cCaupwea, 4 4 3 4

o Uaonn M=[41 0 o4
A H—-l o 1o«

oo 4 41
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Nomdouie. 1 Sovnaal. welle Qo wwodic, e vepousitoun £ R — R4
bakl e  ker () =V

&Ctum&g.o ‘yu.,&.dnu\%

Ideoy @ LVapghcomous o wudvocoummewk Seteumiuads uuo volba da
So denNL soug - U, U, U, Uy,
® 01,07, Uy vauww g,o’\/b—a U O, Uy wou la vineol
@) Quudl wh wirauo A%VQAL & Qiberbo

€ % diedod da & lwwoge & @ <o (coutewtain) V.
L) dwe v wno cowb Q. & W, N2, V3 e baska
Pr ool U= 42,54 quiudl o 12 W &R Qiberta -

— o0

.__ao —
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ALGE®RA LINEARE - LEZIONE 3%

[\%Rwa CANONICHE M qpp\.bcuawﬂ

@ Aubowolord e b

® B\q,@m\&%a/ﬁm

@ Tiwouno wimiwo & ol okt

@ Teouuwn swﬁmle;

B Tovumo UK IJORDAN, J -

Mohvotous St £ N =W apghic. QUveonr, , Scdko g oo S N &
Sclbon uma ook K W, 8 ovcctio o € wa watria.

Catelomcte Qo love tu pontewte. ed AWM, . waliw. caudelon | OMche 2,
£ Mo Rupe o RSk,

Dowamda - sauRieude boug. Q boel , eotse L W wods dre Oon

Wokie Row ¥ bk’ | el powhco\ammenle reudice )

__o_do

Caso bouwoe  Sia N Seondo X CWW\./\N) W W uwe sp. & R b
Sta 2N = W ' applicatioue Qiueorw St vou 2, eiod
ou deue (T (@Y =1,

Allovo, posso scogliont Wiam bove U, vn & N ed Wia
bast g, e, Waw & W Bt de @ woMie assocoba,
ad £ wa Al @o'\m.a,

3

,Lo
& o4

S o
v
0 O ©

"

Cousiden, ko (8). Lo swa diw. @ m-A ge | ko, dlha daw.
Prudo uua boe K ker(£) o @ coupeho ad uumo bk V.
@bwa&o Y,y Uy Oy ey UMJ

UL OUU Ao bovo di eor (R)
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Corso di Algebra Lineare — A.A. 2013/201}

Ri quaude viso o wwe Rupo  wy = R(0e) yemry W= R (Un) Sowo
NoaBon, dit codttuiscowe  uua eave St Tu(2) (vedd ua.
deb o, 30 ), Lk cownpleto ad umo bore di W

T4 ey Uy Wy e, W,
bovie It Tur (B)  comnpledatinendo o bore di W,
Qual & X woice ol mﬁwwawbo % coU. questa scedbo delle loaed ?

Esolaueule %ULQ,QQ& o sko.

L 0.. 0 © | Anto sowo Bl 2en.
o 1 (o)

o O ) ,'

o O 1 '

0 :

00 © O

) A

£y Lum) RO € Comm)

|Caso “wuio" ) Lo oo ¢ gomteuna colucide Cou quelo i amio, clow
. N —=N o voglo  umans Qo STERA  BASE tw
rordewso ed QU0

Tukeupukoronn n towmiui & wabvel . Sia 1N =N . Stz A Qo
tuakli Astodaln ad § Msplle ad wwo ek boat .
Se coubto bae Qo wwovo wobie  sovos

MAME
dove M &b\wak/\wd&‘cambl‘o&:\aam)do8 Q. wabuw Lo cun
CAoume nowe QL courpouedd del veldout  dellor uuwova lopvae /u‘spe&t) alla
eeho ook, Occlbo b wabia M € (wowkible.

Tw vt K watich ¢ daba A, Hrovonr M twoedibil tale cle
MAM™ wo pawkicdommend sewpgien,

Sefluimowr.  Vua wolWa A quadiate ¢ dte stuls ool ana walwB
dolle dese dtureusiour, s B = MAM™ per uu' oppariuus M iudechibile,
Movolweule t A &« B vappuceutawo On demo £ sdo lw baet Koeae
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Os. S B = MAH', alova A= MT'BM

L B=MAM ~ wolh.a dxpor M Ao BM = MAM'M = MA
2 wolbigico O sx hra M e o%% M'BM=A ]

Quivdt o A & swle o B, aude B & swilead A.

Fowue cauwouldal = Hovonr wehice “bello" sudle adl uma A
doka,

— o — o ——

Micovo suk coubt bov;i

Caso i %QMW\Q- RN — W {Ug, ., Um] bove WV

{we, ..., Win ] base AW
A > wotine die vepplabo £ tw quede bast

{_6:4_)._.) L_J'm& nwuwova oose 3 N

5_(731, - (TTNV\.B wuove base & W

Dowawdo + ik & & wwova  wana ?

Cosuksco Qo 2 waler & Coumblo AL oo,

M o mew e Uo cowr coloume Qo coumnpouswk M § O,
wspero o § Ue, ..., Um)  (Couttbic &8 bame du V)

N wabce  mxamn dae €9‘~ la glema cosa cow {E—}U.,_; LTJ‘,,,j 2
NUCTURIRTU WL

Alovo

~1
WNWWALONG MOC‘VWQQ. = N AM

ecdtba di T l >huovo base &V

¥ )

wiova & W veecWo base & N
£

Rodua dt N Aks Vecclma dd W

ey Om}
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Corso di Algebra Lineare — A.A. 2013/201}
Caxo oo w vt &¢ wotuel + dokan uma watmlae A mxaw
W vougo esldowo Wwatled twrdktbil,. ™M edh N & dtu.
oppothume ; telk e L

{0
NAM™ o ded +epo ,L(_O\i ) }rm
»)

Coumol X caone e,onggl,&wmd«‘ Gawy

Lomwovone. alla. Goauss v uumo wodties. A < uzwcmtw,% a  wwolbiplicons,

Ao tuighrea BRA  Wuon Gk N ::wowh“d\m, czwtwou < equin leute
o caunbionr bam tw GMSNO |

T emupto , Av vogPo scamlelon Qo priuse 2 wighe AUA, wolbipito
o 8% R

[>J¥o)
%5

\!

Se vogio sosiiwln b 2coudlar Lga cou @ sowuwna delle prive 2z,
\LAD\HQ\):.C,O a &< fRa

4,’(—)"50 ---0
)‘L_d;_oh-. o Gauss roolofo: daba wua
? ii\o quoluugue woMa A mx w
"O O N %s\&a WD, MA-GLWCD_ N wm xwn
Meogo, Qo U Suoukleily tele cle
W Qat\LPOA\, NA

o kg walie o scala
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ALGEBRA LINEARE — LEZWONE 738

(Aukovalow. & aukovebiou |

% Stae N wwo spwv&omou@_ e a _? \I—>\I [y Olpphc Qhueong
s&esso spoﬁbx‘o

St e . Wk W X € IK & AUTOVALORE ok £ 4e esite U e V
ol Jdae [U#0| o
L= v

Oss. S couuubiss S weann U =0, allova Y i N\ sondlbero autovalon. /]

™L. Se X & auwkovwlow  alloro

s U L 0¥ o beo Remd= A sl Qeowo ankovtlion, mloMv.
o' auboNahow. N

* B0 o gpuerals, @ usiuue {oe Vo R A0] ¥ die
aukosotto ok a A,

QOss. Llouwkospto coubieus b ot aubovolont il Qo o,
luoline, & aukospabio & s scosposdo veRouale (Lol vewica)

C Se %CO‘Q = AU e g (o) > >\U‘z) allora -@(_0‘4_-3—0“7,) = A0+ A\UD
= >\<_UZJ_+U‘2,)
S RWwY=Xo e a €K allora @)= a L) = adho = X(av) |

Oss. Swppowiomo du U sta auboveldoe & £ e suppowlawo da U-
o twcugo du wman bae NN ={---DU’)~_.}.
Alovo lo cowl spoudae cdouus della woie assectaba adl £
Saxo o woe cow W 0 ¢ wn sdo
( )C'f > Yolow X uelMo posiment W cus O
g coouwwa  tu oo o d«'a,%ouale,
¢
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@_SS__ Se Lo bOVéR. \'@OSSQ. -eu}f:ﬁa deoy W m“roueﬁmx,mci& AL
auwkovolou, R | Qoo woll somboe DIAGONALE coux swllo
d«h%amﬂn, 1 comdspoucaudl  aukovolond

Dowarmwdo. !, Coun oot aukowalou e auctoveDord !

Oss. Cosa wuR St da O & awkovoloe ?
Nuol & da estdr U #o ba. £(0) =0-0- =0, ctod ol
o€ \owQ%\, Ao d&m(_kfw(ﬁ))zij chod che ﬂ,ama-od«.ﬂ?
(o & ool woliicr assodoba ol ) mow & N\ wax pessibile
ol dok =0

Rearco & gubovodor Ow embo X & aukovolow M wno woalice A
Se e soo o Dok CA~%%)'=O
wakuce deutica,

2
Exruwplo o Az(—l 4) \PO%Q,CO*\«'O\PQA.Q.%QX.QM)EOV‘O.\OMJPDQOM

s\ shauup .
aos= (5200080 (2 5)-00-( L)
Yo tolio A alla.
d&o\%om\e,

Dek (A-XTD) = (0= N) + 2 = N =X Xty 42 = NeBAeg

NI CA‘)\].AB 2o & )\1_5>\+6 o =D (_A—Q_,)C)..s);O
ED W= o oppuL A>3

Quiuwddl  X=2 e A2 Souo %QA aubovalou

Ot soun ot aubospad cowsspoudauhl 7

IN"2) Gaco ! BoW O b AU =au

UGG I
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kéel Vol Qilovra. guiudi & sdupoul U0 ya b, x=2b
Aot ) = b (21) Quiudi aukosporto & A=2 & Spaw { (2]

Mi nlduco (4; i)(;)_ 3(;)

%4 = 3% {-ln+ w =0 Deve swcceole da \ sistewg,
=% kY =0 OULOgRILO | LU o lmmwao
ua sstwd, quadl o solusionw
o o qualla | bauwods (0,0).
Lo sRumone & (xyy) = (b,8) = & (L)
Quutudih QuboSEOALO i AN=2 Spouu&{(,l,l}},

-% +Q\(\=55

Se ova Uso cowe bave Uy = (2,1) U= () W d&a%owa\fna'l-o
Vo wobuice . \Niflca dinakbo

M = %i Cu,u,p boe § Uy, 0‘7_5 — | Cowp. bar, cauouico,
4 4 -4 a b -i:; | é —k)
M o= (—1_7_) I‘\L%QM?/V“’M* & d—) ad -bec <—° Q

\ 2 ¢> <.L 2 <¢ -¢>
MAM = (_4. 4 —4_4) 4 2
2 i><—1 3)\ - \5)
(1 4/ \-3 9)  \-6 12
c'2 q\ka,\OOSa daa. wow  \oL... Cu@a&{ o twdubbo M ed MY

3 couto 8{\;\.&’:0 < MYA M e W&Au, b watia dalla lbat
uww\to allo lkone vecdua

[ S Vi L e [ 9l vy
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ALGEB®RA LINEARE — LEZIONE 39
12 > 2013
A= (*1 ) . Calcdae A 7. Sewiwbee una Scordadoia pw
witow X wwohgicon 2012 vodke,

S A QDSw &axa?mh_ Sondose \saunale
N6 >

N
ToMo guuerale  Se A= (ON'XM) ; allova AK=( 0 sE

LS‘x Qoo .ggd\mm\t A oo, su & o PO«/\A&\L o wn @aﬂfo
N %mw\u i\l mg,gqs,o & 2 wat el &o,aouo.\'\ < o wotmcs

d«‘a@uou\e_ o l
(@)Y SOLP'@'\QM)Q C)\NL M-’AM = D & &CQ@U&X\Q ) wao Q“O\"O\.

2,

MIAAM = MAMMTAM = D Aualogaueuk

M7 A = MOAMMAMMIAM = T o tw grurole
\ b\ I\ S
D D D

M'AS M = D5 Ma allove

YL 1)

”e A—;_o\fb _ Dzo\& 2 o'w\s o
M = *lo o < quauda

st - (DG 2 (G

1l

_— O —

Eb@(m&%to\)& Doker A wmotice mxmw &%u&sw
po\&upwuu‘,o Caxotbisren 3¢ A i\ Po\iu,ouM‘JO

P(?\) = Db (_A—>\1é>

Nleue Auwpw  wu Po\ku;ouu‘:o W %rao\fo w mela yowlabile X
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Towwa A € auwkowolow XA & A S wna vaelice del poliuouuno

canokrisieo

A S auwowlonw X A & (devéigu&%oued&auma\ow)
Joso b.c. AU = XU &5 ( ovviehs)
Jo%0 bt AU-Au =0 & (ovolska)
Juosgo be (A-Xd)o =0 &>
kor (A=X1d) # (0] &

R (eeor (A-RID)) 31 &

dwe (T (A-NI)) € m-4 &

Db (A-XNWd) = O , Rod A< voollte S poliwowno
Canouttun gico.

Ossevdond.ony,  Quomdo Sapp oo i A Q udovalone %QA‘ auwlovetion,
QU cnduomn  WoWaudo  Ax= Xz | clod
(A- 21D % =0, ot cuncllowo 1 ker & A- NI,
ot S uon bauods g Yougo (A-XTS) < m-g

Codlowio Dua watile mxm U 0l wassiwe m cuwboNalow,

—_ 0 — O —

Swppowlawe L una wotiee mxa odolo esabtpwmeni o autovalon
nooQh N stk . A\\om) m L cowlspoucluuk amtovettou €Ds&£~o Nu.
\ma\kl? S o waMie  Sone'doe dia%x\o\\{%’%ab\b__

Autovatrouw. comispououkl ael  Qutovolon

Kk Sewo  Qdueonwense Cwoh?pmmb.w!—ﬁ

[Quiudt m qukovalot weli ek = dagoushuable |

e &‘q%;m\i%%a\o%, oY esige M watuxe

—

45
o 2
A"oo
o ©

Lxt Wurbill *.c MAM = bla@mlﬁ,
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Jufo® Db (A-X1d) = () 2 =AY G- X) (3=X) = pol cacaltt
Dek %m@@zu— Sup =
prodotto ol . sula dtagpuale
quhwa %22 audovalor  sew A= L2 -4, 3 Quedl anvoume 69%01
ko e LwsaR  Caw \oow:, &a.%;mm%m b woibuey

[MoLvePLICITA |

Moltediclbo della nadic b ww poliwouno . Sta PO w poliuduuo e
Ra oL Uno sua yaolw (ol © coupessa), Lod P () =0.
Mlove gen | kote & Ruffin 31 ka dr poo € Jutsibill pra (x-d)

\

(A;o&j

PCH = (%*-o) 90
N pMuowto
St e, Lnotbegials dt o i i %\“cu»ob. o Mo boe, por) €
dnisloile. ga (k=)™ ol &' wpouenk R (x—d) mello ~€Q.BGLA%_
wheue R PO,

Ratto gpuwrale  Ou poiucuio St gradd Av 31 Solde Auupe (o
podito & m %u&bu,d&dﬁawqm\m sa. ©

P = (k=) (x-d2) ... (R=cm)
dove sliy .., dm souo Ko hediel | eseduoQuuent cowplesse , b pOx).
le vadtc poslobuo U AL bulhe shule @ wua vaolia COUPAND
Yokt vothe uauk & Lo o molbeplicito.

DeR. st &@Lw‘.&» uobep\lelbs Q\%&bﬁm X un autovalow L
suo wokbegiclbs  Cawse Yadlu del poliuswio caratilstvo.
SN 60,@(,@5% wwobe ficibs 820\44.0,%@» & wn auwtovalog,
Qo Mlwenstour del suo auwosprsto , CLlod
down (ke (A= ST,
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Css. Lo wotkegiubs. a\%sz\m—‘mo.. e quella 8wm,wcm Souwo > 4.

Oss., Se umo wabice Ua M auovolow >\¢,__.) PN du‘s*n‘w%) alloro
& wiotbepicile algebdche 3owo Sulde uuo & quelll
QpouweMidie pUAL, pnchd Wo alimeuo m autovetioul coMmgpoy
Qe Ut -y Um & qlue_sl-{ OUO %«Y& waa o,

—_—_ 0 — 0o —/
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ALGEBRA LINEARE — LEZIONE 40

Towwe, coauowi.dis  ~~o %mw d&a%ou-ale, o admvolon ed autoveltas
~ paluouio caxattesiico.

“eowuan, G:\ogx&dbot do, ?o\&\mu,wo cmaH%Cas’vtoo)

St A wwa wabwer mxau e e 2N = ekt (A-X1) 1\ fuo Pd'{lww‘o

caxoiter. 8ico.

Nlovo voleeue SQ&A%% Lol

() Se A < dlwidlp a2 B , alloxo Py O = Py D quf.udi il r]z:o\/CwouM‘o
carottenidice dipude dald) apdix. Qu. & wou dalla waice powticola
i Qo) vappereubon)

(2) Lo vadict & Py QO soue WA o sl ol owbovalow de A (quiudi
Qe wobuwoe sowall  Wouwo %Lx st aukvolow )

(&) 2 Jowiue R wax de POy € YN

(&) ¥ e o AL Pa N € éo)aU\))

(3) & R, & >\M’\ mel g)o\iwow‘:o corottidico < C—\)ﬂw um%t‘\oUCq;
o & fvaia dollo wobie A (B drecia N una wakuen

ﬂu.o\dxobo\ e o souuuma deerQi Nowwowk  sulla &x‘a%o\)\a(e,\_
V3 =X 3
_E_Sln_k ‘o A = (—\ 5) '?,\Q\) = d@k ( ~\  B=AX
= (I=XN)(8=X) +3

I

NeXN-sNESad
xl—gggx +

Te (&) Db )

u

9 1

B= (51 Py (1) = x'L@x 5

T 5 ek B
C\&Lsouo%&laukam\mi.diﬁc?

BPOY = N-6xr3 = (A=2) (&) Avtowolort: A=2e N=¢
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U:a*&o W@W‘g E—? WL WU A
be (A) = Souwwura deRs audovalow & A
dek ON) = prodetbo W aubovalo XA

Sl%).e. do. grognehs geuecolt del  polwown
= 1| pllusudo & MOnico Cotod | oo del donuie & grade

wos & 4), alovo

]

¢ soumua Yosich

— wefR. el lownlue successiO o gquello A
gooe wos = — cfp. dl KT

o pwoddtko vadicl = (=% dewdwe ude.

%vudoo

>* 3%
EWQ x = =2 % oo A O~ F allova,

/]

Souauas, Yoolch = 12,
peod. Yodich = (107 (-%) = ¥

Ad/\%u%‘. Quowdo s P\ R sowwa o 'pwdo%ﬁ dolle Aadicd s
tuleuds e

° Fouuo ?olr\.owc\m deQU. M Nadici COMPLE SSE

° O%», vadice S couka Mpuko o &wwdeﬂlas«mm%epu&ﬁ,

Oss, S N\ polluoumo uoh & Wowd (u poteuta,, bota Aeudulo
bode Aidendo per 1 (R &t ",
Ocdio e V pdluoud coxoMfrisdel sewo wowd sdo & w
S ?w\;u) ol wentt bt&oa&a» Caubtoan 1 szam‘_

C Dlun, d&@o @o\;«wo\.w\\a\e
e a b wuo & vadixl | D)

1]

(== (x=b)

2~ (o) x + ab

[W="3) peo = (==a) (<o) (x~¢) = x> (,a-\—b+o)xl+-CoLb1-bc+—ca)x-&bc:
sSwia vodic prad VAR

1]

}\CQAO%U&QA'&QJL Caualo%o. 1
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Oss. Dol eowwa latols sepur cwdi da due urabiel sl
W owuno

sesso peluouuto caroters st

o Sess Aol

getto  debrmuduamie

Aessa Wachon

Os. Sewro pasox dal ko, culuols © focle vedus i
Al o B => deb &) =~ deb (R)

[ A gt o ® v, dig B = MAMT ) quiudi
dek () = dob (MAM™) = deboxT. dob(A). deb (M) = dek(A) ]

%\357 !

SebA®)

(D, ko, tulsiols ]
WY o A swde o B, wwog  B= MAMT. Allow

il

deb (B~ X))

dok (MAM™ - AT

Aoty (MAMT = AMIM™)
deb M (A-XT)HT
deb - Aok (A-NI). dok K7
deb A - dab (A-XT). W

Po O9

[}

u

H

I

[

~ ok (A-NT) = BN
(2) Diw. wolte, puadeuk [ Bk (A-XT) ~o => ker(A-XNI) # {9}
= J %0 t-c. Av-Ao <o

=2 X\ aubovolow |,

(4) Towulue uoko A Dy (X)) > P, (0) = ek (A-01) = dob A
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(@) Noluoln & Qluwedva g ludusious .
o B woel  Axd - P WoMCe, 22 -
Pasvaude da u-t ael A
On=X Qg ~--,
dek (A-XT) = ek (Qu c TN _>

I
\

Se (o swilup fu‘uapQB% oo 42 M‘%Q e%w%o

(17.1,—>~ =T
(O\L\——>\.) dek < PR ot YD N } | Nuuwivo dek (bu.aWCu, Y

"1 Mz X egiro)
1 gl &0 o o

= (%“XS L (:“)M—\ >\M—1 ws 4’0\00‘1 al wax  m—2

(S X\pok/aﬁ tudutiva + dea a»m,obo < M~2

= (Y X & adea a«ao(n s (=)

B R & breecia & udurtour sunle,
o A Wohied 4xd e %2

& quoudo pxsto da M-\ adh m svlluppoude Cowe Sopr=
Mui&arwdo (™) neda sdo

Qu— N =
(an= N - e (] )

SWO\%.U\D\.D ‘\ wA/H {U/‘\"O\ C"])M <—at\ +T‘( _)
= (- (Qu+Gay QO o ).

—_ o o
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ALGE®RA LINEARE — | E20ONE 44

[MOLTEPLICITA |
Def. Sto X wu autovolow KA. Allova
o uw%tp\iocba a\%zbvﬁc_a W (X)) = m,o%e,pua'ﬁof A& X cowme Yodice W Pa (N
N um%e_@‘\id,\:c\v %Q/omeWCm Wio ) = Rk, aukospavalo
= Quw (ke (A=NIY)
> m—naug (A=X1)

Teonuuaon Si\mwwdm 1< magx) < Wwa (V).

Cmsw S A ha m aukovalow Rshukl ) allova, tuld @(’2 aulovalon
\NOM qu\ ()\) ) UJLSC)\) =4,

Teowwo  Aukonedou alahul od autovalow Retwhi sewo
Qiveonmen  Cudlpaudwd.

Cﬂku@xw/ba Se A wa m audorolow Meshuck ,allocas A€ &‘aﬂeua“%%ablllﬂa,

LDl Sauwo M., ha ot aweudlom . Stowo | Uk, ...
ol comlsgoudeukh  (cod Ao = Atoy) .
QueR Souo s 2touo Q. tudip. , quiudl 8suo uua ook .
Lsaudo & oo {Us, o, Om ] tu porteuna ed amdve A

QR ek &cx.%oup&l 1.

> O

Oss. Se gl audovalon won  uo kduk' ) allove wou € B cle
A o daa%owa\»‘\%a\o\\n.,
1IN UCTIVEC NS
= P = (A-#)° de Uha Cout Aadi
A = <o;> A A welbepialbel 2
Quiudl W, (F) =2
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Wy (1) = S (e (A=71)) = dowc (fer (g%)) =4

Se A %os:g, &{o.w\i'h%a\o{\l) dulla d«‘c\%;uka\e; dovBouo 0N
o oubovalow ; tod ¥ F, aumo allova vomebhe ding e catie,
wio ‘oo coupetto. da autonelReu X F ) wme allora Q' auwkosporis

Qovee L &mzj'\\dw. UM .

Teowwo, A & &Q@\Aﬂ&ﬁ.’b’-’oa\o'\\m ’oe o s per Pt &0 auwtovalow A
W WO = Wg (XN).

LEC\—\TUMGH GW  aukovalow POSSOUO gons tu. © gewe tu .
o S dauue TR W R e gporama U d&‘w%amu’bm lw R, tog

MTAM = D
W}A f\&iQA l‘ﬂﬁo%awke R

° ® Mma.,taubo\m\or\l Srawo sdo 6) allova, &t @WSaI
(M éla%o\mt\l’b”cw W €, ol

MWOAM = D
NTA N
W MG, Cousp\es?. %\&‘c\z@m\q Ww ©

2 -
E&uLFEJ_L A=<1 5>.dﬂ%ow6&0~w\mbd?
SOUMUO AUIDN. = W (A) = ¥
?Toé oawdon. = ™K ) =\,

Avdosodl s A =2d o A= =D éiq%oua\i%%oba\\sx s R
2 ) * Zx
AU =20 (2 5><.7)= '53)

Uug poSs‘\\aN\ﬂ‘ e | (1,m)

oo aQ). audou O,

'L’X-—Jd>?>>< —x-arao

1x*SU=bU '>><4-')/0=f0

wxmy S 4w famegmo ~s[(EY)
2%4@:0

As= (O ~An
%'L’}L +S‘O > Q\a
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™ = ——\\ —-l’L> Maurda comgouwﬁ bore Wuwovt. A coup.- box Wecduc,
n A - -\ ~2 —\ 2 1
@Mbu,dw ™ AM =D M= ~4 4 ‘i>= (—L—L

GOGULY - EDER) -G

-3 4

4-X B N .
?b (.>\3 = 6% (_3 4_->\> = Cl-—k) +9 = >\ -2\ +40

Mg = 42 J4-40 = 4328 = 413, — aukovaow CRULP\RSS
SNV

—2 &b%:m\kfb‘bo‘oike s ©
QiU esde uua woMie M tec.

. Axdw (o)
HEA M > < o 4_-34{,5

M e gria 8 ebkieus &182 aM)@\)(’R’tﬂl) e eald sarauuo cowphese:

e AR

{ 9o+'a,u0: Cal) = {—3&% 4-2;0 =0 { U=L%

—J%e {AG =~ (_H—'::L)‘a M (LVCJ)

- 3% —%LU =0 %-H‘.U——o

{wvbn&z (1-BL )2 BLxVbU E¥e) 8QT’C% M
—wx by = QJ&L)U —% % +B£U>o ~X U =0

Ossadosoud  Se o tghien ol Wa autovalow Counplesy, Allors
° %Q* UUONONOU  COULPERL  3OUO c,ovduaa‘\'i a oY
o wvwm@oudmﬂti awroredou  souo W&\kaaﬁ o) CAFP{Q.

Lezione 041



Stampato integrale delle lezioni

169

La m%»m\mm'm s © € dat dal cawbio & Yol

'Li) " -
- s -\ A (T BERA
H"’ A=A H=-7/(. —-Jia'i.)’g,\‘,(j.-—i)
LA
,<E 9_>
| A
2 2

CouMolane BA UL Lo MAH = btq,aom\e pruvisto.

—_ O (@)

'[th\. At Wa ON) = Wa ON) =D S&‘aﬁmu‘&ahiuﬂ

Por sgul aukovalow , potw hevonr ot audtovetron TWQAAM ¢ & sua,
UoRbepuivel We,\'ucm,
Wdo da Wa () > wg N ?woauxk)m quedo wads Lo dle

z}’w@m = >quc/\> = w
IVERTVVR S NVVITRS (& Sourua

delle  wuolieplicita delie vadic, fa i\ grodo
Quiudi wo deovolo  oolioumenkt M audovetiow Ok, ..., Uio

At %tw&o w %O&EU\JO Q. tudip.
S»\.Q@ouu@ i o Re @m7qu£.u,éol exdde s caudh. Qi
ALUL + 0 O ..+ Qu Um =0

Roppuppande  HB quell. cbe Souo alatits alls Seso
aogalone oo Uma Solluke, el po

Wiy o W\,_ =0

Qued? souo ot ad  auddd. ddoess ', Gl sowo  wulll L W - wy
' =0

Ovol w0 cocde. ossewaudn  dae Wy =o => 4K Kose:@fl'

dot oy oauaélwlﬁ fw Wy Sowe  uulll o X WNa |

—e —o —
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ALGERRA LINEARE - LEZIONE 42

L‘Vm SPQ% m\?\

DR, Oua wohie A guadnate mxm & M stwwebico Ae gA = A

, 13 0¥/~
Esuuet <3 1) (jﬁg)

Reodr camenk posto uelions quello cla oo@m‘o sulla Jagouwole med
blaugdo Supulow , & & quel punto Seuo oo a,
Meogions, urll Wama?\,o duforiens

Totto M\Lu L cusdowe dedls  wahued mxa BwumeMicle S
. sotho3poato wWtuale b wenstour

m(_rm—t\
2
LDt quankl pavcuell posso &'-2/891\2/\,0
r‘;\-&- Cm;t\ + C:\_Jz/) [ 4—:‘{_ - MFZ\--H)_

412 WQQ ’),"*n[%a En /\/:ao\. i tua M‘%ou

2P oo posso s%m Lo o &ta%ma\e ANy AL
+ ouwehy ol M cueuM ~D M
2
2 7
Sowuwmowds | M+ M',)_Ni = m:ﬁ 5 L?w . :[

Motvlcl stuunebuda e prodolbo scalong

Lua waobie A © stwwedica M~ e o A

<A,u,u>-_—<./u)AU‘q ?%%}ﬁ&@ﬁﬁnd&‘uew
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Rodoo scalans | vefou Mper e veldou cdouuna

X4 Y
JA = l‘,' U = ( ".l >
! H

Y1
<M\U-> = XL\AL'\' *1\67_#—., + X«A\ém = CXL L XM» ( ': 7 = ,(A,bu’
‘dm
Tonw 1\ Ewoéécko scalane o 2 veou cdouma M e U © guivalenk
o %/\m M‘fU’ OWUN‘ U‘{’JUL_
Quutud

<A;\.L,U’>

1]

(hY o

Se A-—v\b)auom SN .%om < A, D> s cu, A S,
W neodbe vole audi | Viaoersa, ctod AR

<uan, Ao >

LER O = A

e ool e O, oo pe fonson A=A,

0 — o ——

[Teorera SeevrRale | Sta A una uohice stwwehicn.
Mo A & dto%)uoﬁi%a\o\\m wedlaute uua o dbowovumatle .

Nole owmdhe 1| WVawthsa , A0S 2 A & Sta%ouau%}ahﬂb wediaumte
wuo  bavk  ovsouwonuaile , alova A & stuwuweWea

Do tw alto wodo ! A & stwuwebrica & A M Ouboppuale (M'=¢b)

bole e MTAM = D'\a%o\m(e

MY A M
Novo t&{q%x*ak'»%mbi\e Sue  REALI
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C,ousse%wuw SSa A e wothke els stuuwebica.  Allowm,

@ bl %QA auboualow & A souwo Wolh ¢ Wouwo ol akaa.bh‘czz,
o md&@@ﬁr@mmmmm
@ posiumo trovomr i et ouoworiale oo di aukoveliol,
— O

o

(oo ¢ (seudia)] So A 8 dlogsuolizie. weolaue wekic otpolole,
alova A ¢ St eMica.

DA B \po\ezy'u Lt el Mo%oaom\e (ctoe M's Mb) bc,
wﬁAM=ber&%mm

(o) uuﬁ&ho
MIAM =D,
Do qui eibeugo e A= Mpu™ = MDM®. Mo allowm
L & L 1 b £ % £ - v
N = (MdHE) —(ﬂ) EJH = MDM" = A

™ D

(Foo2 (sudic)] Se A € swuwndktico , allove. Qukovetiou ot
o Qubovolou, dtatuk Souo Q\boaoutoc\/&_
Down.:  Nowo N e due aubovolod, Ra&tul  NFu <
Koo U e w aukoveliow conlspoueutty Cod
Ao = XU

Alo o,

Aw = uw-.

AP W> = < Aw> = <A, w> = <

o, Aw >
1 +
propw., Aur= AU SIMMETRIA
pvoc\_ ]
scalone

=<0 pmw> = L0 W
Ho wst efeuuto dua MNeL, WS> = h €0, W>, oy

(A 2, w> 2o, Quiudt Q uica posaiotlite & cl stn
- O

<O US> = 0.
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(W po wewo sempla ). Sto A @'\)GO%OULQle;) S A U
Qubowalow, ¢ Ha O wn cwdowttiole, ol Ao = Ao
S, W cusdowe ded veldow ‘Cﬂ/bo%ouau o O,
Alove.  Aw e W per St w e W,
o A woaudo vedoss @\&p@ouom A O Cw veDodd
Q\bo%o\m@}- a O

Dn, SR w e W, dory <W,u>=0.
\)0@,‘.0 Qwoswon e AW g \N
Mo

, o de < Aw, 0> =0,

<Aw, 0> 3 <, Au > = < Wy AU > = XNew, v > =0
SIMMETRIA U~ aukovatl ,

—_— 0 — 0 /)
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ALGEBRA LINEARE — LEZIONE 43

o 1] (mwewo saupice) Se A & wuna wabuke Slwwetica, allora,
A e alwewo wn awbtovolow Ao

Dawdo A LYoo i\ .@z&o b, il fowwo spUtrale Aﬁa«w = fwdwzioug .

(=] Rawols
Fﬂi&aq@@o Do M-l => ) Fpokad Soi watuce (M- % (M-
Luunhl e 8t d«éq%ouathﬁa,
Tt 1 sesta 0o PU UGS M A,

Staa A mem stuuwebilea. P | Fotto y ; A cunette alwowo  uw
aubowlovw K€ R. o o uu cowlspoudaule  autoveloe, ctod Au=Ao,
W POSEO. AL SMUUAL U wouwua 4.

Reudo uumo loame i cud \ priwo velow & O e T Agramtl M-
NIRU souo perpudicdon, a U ot Saumo k. quello dba uel
Lo > & dbamann Wi {0, W, W, vy Wiy ]

Coso ot A tu questn wuova base )

M O 00 000

B

)
S)

-0

Avz AU
le cdotme dogo (o priwa Sowo  Awe, Awr, -, Auwr,., o NubX Gprtntn
ol owo Lo 0, quindl hauwe Lon pria Couspoueuit (/\8@0129_
o wxo.
Rzt wug wodies B @) = () cdha € aucova Suumetco packy
\'ﬁkgpf\mm o nedvdisioun & A ol sotfospaaro W, R Yook tuwoluttivo,
D @Q;oé)ua\):%’c&..

O (o]
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e A & wuo wwadulcn lL,w.QLJO\MdAL wou SuAU QML CaL

e ANe C© < alotlow e U £ auovetfolw Auv-s AU
alovo. X & aucorn autovolow e E & | coulspoudents

v o, . \Jm A Uo coune
weutt \ C)va\.@o‘:h
el Couxpout;

LD, AU = AT = AT . Quiwdl = Ao = Xo-
Lacclo i\ oow\%m o U ¢ s e s&w%o

)

Ro=Xo= 2T, da ol AT= AT, quindi X &
Sopro, oaufowalol. & U & wu coulspousuk  Qutoudtow.

AT

Tato (2| 20,0 >
O = (24, sy 2w ) U= (¥1)~-.) T ) ; quiu,d;,

<O, TS 2 BF AT 4o b Baba = |2\ henr P F O U2 O

Diun. falto T Ko A el o stuwdnito o o X autovolow.
Moo N & aeale

Iwga&&)%tu 0w auondow COMLEPOUA e Lﬂm&od& Ae U
Youo ol e o).

ACO,T> = ¢« A0, T > = ¢ AT > = | < u~)AU->; <oy AT
LSO Sl 4.
= XN<OTS

Ho Mako dt ReOU>= Na0,0> ;) clov

Q-3 ¢ 0,55 =0 - Buiudi g fosa. A= X

?ow@malem duugue N & neodo .
WALOOWUM?O%%O\NO
LA U

o

—_ O
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Puwdo della stluosous @

A stuwrueo
¥
bax ewouwcuuwods di autoveiow
dy
&Q@\m@b"ow\u coL Mcdroaoumlm
MEAM =D
ME M

A &q;o@mQL'!ﬁﬂ)oiKL s R
iy

boane, b auownedol  ow IR
dy

MIAM = D (M wobi o)

A
0

S\ o ouonahol Souo 4ol

< Wouuo m%.o@% = uder.%muL.

Nou qualld gpportoa

¢ BISTINOT)
Bm@\}g 4 3 (f—
ot 2 |=A
O O &

TG0 guesho anvtene. sl
ool

A &n%om%wb\u suw G
)
bore & autosetdov, w C
T
A 1:\ >D 3 cowplesse
Y
fubrt ot autovalow oo
UAA‘\‘.OL\% = Lwa\‘\-.%ebm
A
Jul opt austovolon  sou
DISTINTL.

A< dia%bmk“\’bw\m'u w R ? SC) autovalond Aol & ksHwh !z s

2| - < @7 Osvio dal puadak

A& Q&Ca%)ucck{%a\oh wedloumle  uma  aaatuien Db‘coaoua\e, ) No peccla
ga | ko, spikicole dovwdoe 22 S LU ea

I pakicoone eside wuwa bowe X adoveltiond | ela ped  Low oo

ool Wovars € guugla L AC=o, Au=FU | Av=s0
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Estucpso 2 4 ¥ E Mogonolzralsile tu R 7

0 2 3 =8 E dogoulkizrabil vu C

0 0 5

Adovalow 1 2,2,5 . Adwlovalow & o wolh. olgdeviCa 4., &
quindl uwdh. pgown.= 4 (A< Wy S Wha )

1
Atovolow A=2 \Wa umgﬂb.a\%z\d\'\'.m 2 . \Ma@_)—_ fm_

Ova Wg (2 = u ker (A-21) = S - Naugo (A-21)

O L F
A-23 = 0 0 3 é"/\m,u%o=9_>qw&w\j, ULAG-*i
O 0O 3 =2 ADDIO UAGOMALJ%%ABJUTP?

_  — O

| TRIAN GOLARIZHARONE |

~ N . = —
NS \'V\W\Q/\b%%a\mkm E>S IM be. MAM = \&Mwm
SUpULAL
OUuux wonie ot A © M{,ow%oQa\o{b.) oddhHuwrou
nedlouk il aiice s\)ao%omte,, % e sdo 22 Ua
° Dua wolise cowplessa A & saupw %M@\abib,

Oss. Oovvlameule quaude Iraugdomvwo du Lamse sulla
Q&Wm\e, w0 g0k austorolony .
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ALGEBRA LINEARE - LEZIONE 44

[FormA  CaAnoNICA D) SORDANY

A4 O
D2 Ou oo &t godau kxk & wwo unodice > ]k
@mﬁro\ co -, O s
* UL Nuwwrio A sulla ﬁ&ouaso\kake ke
« T 4 sopra
o Luo il apeto © .
Eseungt 3 4\ (5) 140 © 40 41 0
<o 3> i\ o4 0o 4 O 44
e 1x4 00 ¥ © O © o o 4
e TXY cow A=O %Esomkwl

T e bloceo A 6oréom kxe o Sowo k-l wud.

™R, Dua woduic & TORDAN & uua  wotice Steuuwts Col\e@awd,a
Sul\a dztcux&)m\e_ det bYloced & aor\AaM A vone e QuA.
1\ o sowo W, I\ wwawmens A sulla déq,%oua\e del vowe

(_): Yloccd PUS  endL u,%mo.\e, o dew a

revouda ded bloceo.

Eruwgt  Oua wiatic é«“a%auake & wuo wola aowéowt cow St
Yloccli %4,

Oo .OO

2L o/ O 4
o

OOP

3 4
© 3 4
c 0O 3
O O O
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Teotuuour,  (Fouuo & Fordaw su © ).
Opput wiabilen A mxm (o cooff. Mol o compless) € sluwle ad
Wua wodnie Qi gondam, clod eside M boc.
M'AM =T « walle alla JORDAN,
Ooutowmate dii coupons sulla Sagouale sowo 8QA. outovalon .
Oua wabics A a corfl aved € stuil ad wua wanie & Jodan
o Mo & o Juthi o autovolett ngoldi.

} 4 4 () = Dek (A) =
Eguwglo < §= X A (A = &
-4 2 Rutovolow @ 2,2
Quiudi. é&a,&om\'\%ab;m st o € & we=2a g

A-23d = <r{\i. i> ~o Naugo 4 A wgaiwadouo 6@%

Tlwia, eveudo %Qx auskovalou  Aeold oo a’o\dau,é%’-&a%lla, s 1R
ct\,utu,dk eside ™M b.c.
Sullg d«:a%owq\e, e A 2,72
MTA M = <(93—19__) Se @o%&mz,\okoc.duléa 4 Sovubse
&Q%)ULQR 2rabl L ouiudl & 4 Hetoo
o o,
Cane rove Qo oot erdowtbank (e quiudi M) . Sars dol epo
§U, Ud‘} ) dove
Ag=20U Cquﬁudiv@ 2 audovettone. 2)
Auw = 2w+ (e udo U queso i Msolve),

Esupto
2 4 3 Mdotawo Vido e uow € diogo
c 2 3% |85 walizzalile. Ove sogpiowo cda ¢
O 0 5 &owawt%a\o{u su R o euwka
2 d_} O
Q 2|0
© o5
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b:'owq d«:_&u&om /\mQ;X ta A uma woMia mxam Aol .
AMova st aoréawt%%q tw C.

Ovo \ bloccha cou. A oy vouwo ‘oewe auche s R

1 blocdhd coue N Nerdunenk . ©° \euppup o copple (S ' U
bloto cou X ¢ ww \ocn della shessa Huwenstione cou M),

Porro soskt v ch,&H 2 blocl ¥xk Cou Wk Wwto Yoo 2k %2k

%g&o cox ( A= artb)

D
\foﬁo
\\\i ‘bC\. O A O
| bY o a bl 4o
N 4 b all o4l O
N\t
N @) O

a b
-5 &
Tore & ¥ wolbe X o B uolbe ™

o b
Wo Y “wolke <_—bo\

Tuwete dei, & i Adpau 2 volle o e nofbe (59)

“Teotuuoue O%uu wodie Neoll = fpw;?ov’m\h welo éowqui
ovoum Mo (wed cou docdw  Usuumal cou  wua
wWawno  eol wwllo d«‘o\,?fua\o o ou 1 loccki ekt
do sddodlocchett 22 ).

EWO 4 -2 =X -2
T = = &Qk j
(ﬂr 3\ A Pa (O ( 4 |a

= (N)GE-2) i 2 X=X+ 17

Nz = 220613 = 2223 =2 24203
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Su © loa wathe A @ dia%om\i’t%obih. ; Qlwu-clw_ esise M ('/owpleé&o\
b,

\ 94 LNT O
M oAM= < o 2-A

Queste & aumche \o 30\«5%%@@@% ouwple sz (2 blocc da 4 )
ua € 1\ OO\/LLU.@C\‘D Q) aﬁi&o}
St el S ‘gd\w.a Cauoudca
wwa oW M awels Sec.

. <o- V3
MEAM =\ o

2 {3
_{z 2 )(‘/CO-C esiste

-E_W R Fo.asou:b%‘,o da ao‘(éouu. C 3o\réau.& w R
il 4 | O o
O 4rw| O O
O O | 4A-uU 4

(@) O 4 -0

Quol. & W\ Po\&umwﬁo cavaiteu sito dh cp,kut}o watier 7
Dave ne, (Cubauho Lo desto \e{xw e 2...)

A — *
[n=eaty] T 0= u-us]l - [(F\—S: ) (rfhfc)}i
al (>\7‘-—-L>\ Fleg )t = (_X‘—z)w—s)z
dol|l—lo -
Esuuplo  Dua wotatce ol A Mo poluouro Carotteustxo
Pa ) = (Nl ) O3
A & 2o %o(wu.a cavouten A ]
o o -3 0 O
s @ ¢ O 24, O su R o O 2
© © —2z2L O -2 0o
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ALGEBRA LINEARE — LEZIONE 45

Geowthro affiue — Wosforwantout affliul —~ Tsowetue

o

T spoto wovole . Sotboseont veRouall LOSSawo eex Ucmcadu.e,“ 2 0wo
Qe *g\‘?o -SFO\M. %- Ul, -y Uﬂj = iC‘U‘\ Fen G Ut Q,,.-.' Ck & fP-j

A Q. Suclp,
R spomio affiue . Soblospot of@iul Sowo couwe 1 Sooseast Vel
Sde da Lo pattaue  UWeCRssoaumende s Q,‘ouawo..

Ui gpuovale ) W sobbospolo afPiue, R du e & R™ % puseba  uelia

Lo

Wo + G4UL+ G U +-..+ G Uk |

?Q«a bont  Solk, vl delio GIACITORA ol sobow. ouPBiue
Jow U4, oy U SOUo wdol & R Q. Sudip. 4
2l qualingus, Wo & R™ & wn " puute bose” Yssako

, ~o G Sowo AL

Bwupl M=o k=f Ooewlowo Wo & € Uy woe R, oy eR!
Q;‘Yo%o

& Lo poromebwrtomon R wuwo oo R S

La %m’wm oMo o suslder. Qo pavalela alla iz dessa prssomie

pr Q' ougiue | pemsabo. cowe sobosp- 0a. dt RS

Mm=3 k=1  okeuwowwo WotcUt Wy el Ure R
>
P+ &R

m=% k=2  Otkeuiawo Wo ¥+ CeUs vy uroe[P}, U1ef23, Uq_eIP—z’
- —
LA 5 Q& ;su&
N
powmueihi

Teld souwo wuo o Sllo %«ao‘rhm Qel Sc&osxp.o;@@iue_
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DR Due sothospon OL@@L\,& della sessa AHuustone souo rpcwal\di se,
hWauwwo o &rssa %w% 8 cotuctdewh
S koo Hw. didersa sowo gavallell (o wuo cowreuuto wedl 'aliro)
3 o glactture R qualo & Stui. + gyrauda cukiene Q'olim
ackiure.

—_ ] o

—Wasgd\ma/b:wﬁ ofRun Ou apPlcosioue £ 27 — R st e,
0%%«'.\:&, N & L 5«@0

E@q = A><+bj

Aoe A Q2 uwma walMice M= ”"“EB}%*U"’W
2 be R

Lo compostitone & due trosfouosiul offln € ucore Wuq
Tron sfounomioue CBBu.

R0) = Aaxrbyg (=) = Aaw+by

%(_%(_«)) = A (R +by = A (A= +bi)+ by

= A:,x + bz,lz

Esdzto  Culoaiw bwb“do\ dove 0 dove ) Souo i&@u}&t -@c&) 'S 8C><) e
Q. dln. ddlle walicd o det  yelou COUMSPK

Eruwpio R0 = Axrp £ Rt — B
= (D) As(2) ()
s (2D L ()
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Staldilite dove Qtulswwo Q' ou',%&uc e & bar Camwlm) o &ab Wo
dove %‘,uutswwo S %?k ob Puw\'\‘,

Ewweto  £(xy) = L@**@d”ﬂ; ®Y+2)

Sottra o fousiud & waticr () = (%%)Q >+

Dowauda
a Qoo @wm Q,—s)? D tlisco A (—6,6)
o e %au;m Q. agido, (2,0)* & (4,0) 7
Powta soehtule G p@rm&k%@ﬂ&m dMa wlda  meldd oot
3 24tk \ GAU +D \
@rby)) ~ ¢-¢>(\ )*(2)2 24k - >+(}>

= Gﬂb ) = (8,3)+ £ (2))

2+k

Cogl pakicolond

o A= Hdeulitd ~» R = wp A9 o Somioun At B

o A = >\~‘tée,w\«“\r5~1 P20 A .%cﬁ)akx ~3 owpoteta Al Latioe, A

« A= um\nlud)o\@ua\e)?zo ~r> Gmmm,o u:,@éa.&s‘u)m
cou m:@om&d&amm
Qoo su eaukamc

w [R2 ?(34,\6) = (_9/*)3‘0)

AF RRs)

R

L

- L
W
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La ocoufamva  Com oo uell mND%Cue. ><.‘+dz=~\ va a ~§~‘w‘r6
wou! s 5
9
—2 — 2
< -H(,& = 3¢
w4yt |

)
P
X

N

ul-

><"“+U°‘=) * = % < y=

csl %l
]

o
c<

Sosktulsco e Trovo

—2
R+

o}

Y=g, OX4LF= 36

€J-

o A~ 9—1—&%’*\2% P #¥ O ;%Cx) = 9—7§+’F
Quals pho b Lsto 1 R = %, dod 2Rap = %, clod ra-p
%Cﬁ) = 2x4p = 2L(=+p)-D A

R = auolta & Ratiores -P
2 MS?G&'Q al

pudo —P
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ALGEBRRA LINEARE — [(EZ2IONE L&

Jsousehsule,

%. UUO\ {ﬁ.u»’tim _quo&mq«i, ? ! ﬁz"‘% lPM S Q&_\Q’ \SOMETRIA
Se cousa le K bauw , oS &
Rab (RG), Regd) = kst Goyd

Pox ogul & R, A< R
Rowuwowe, e tsowetle b R™ souo e sole & a@@z,ub&

R = Ax+b
e A woMia mxm odmermq\e,

(Dt [Fto 4] Tule Qo afgiuite cow wotie ohogouale souo

Tsouwe e .

Dovo diwn. dae | sk (£09,L00) > Reb Gy, clod
sk ((Antb, A\d+b> = gk Gy

Tosse  oQuvone al quostoto e sﬂwﬁo L womae,

st (Axsb, Ayro) = || Bixeb )~ (Ayebd |I?
- 1A (x_g@\\" <yW Y = oS ur

LA r=g), A g >
LA G A (x=y)

EERINENIE Y
d pudd A2 m&om\a
(r=g)" )
LRy, XY
Wx—y |2
Nt (o) -
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u

N

i

7]

I

Lezione 046



Stampato integrale delle lezioni 187
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N\kcuﬂu,uqke,)
M\O%w&%*% L) = G4+ dve As<R060,8 >
Mo
A= <Ry, &> = <L, Rred> = <Ry -
Totos

Ma allova i oouc Rumstots  cla

K=k FCy Q& =D gcx\ = @) s-.4 cu L en)
C{@u,é—t L s Qn‘.u.e_al\o_)e Qa qua@uwk S Oru‘macmq(e,
perdld wanda Gx bas cauouwico @z ..,% MNq bar dcwoumole
Ry, Ry .

Se -@ R = R" o iweWa allora ch) = Axtb
wu A Qdcoa)u_o&z,

?owcega 604: @@-?Co\. E%Mlb. o e 6! R' >R <
lsowmetwa < 6(,0\ =0, P il —@ﬁmt\— ko da %C*)=A?< coe A
mﬂcc@m\t) quusl  R(A) a 6C~M+—%C°7 > Axra+ L()

b

Lezione 046



Stampato integrale delle lezioni 189

w Dal Lo 2 sapplowe d R cousena o
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ALGEBRA  LINEARE
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Eometo ¢ Gousideriamuo & agbo ns (2,1) +4(3,1),
Tocioe & notordoue W —45° /uts\ae&o al Buude (=1, 4).

Dow W o Ll P P
C—‘J‘a-)4

Bonte sovaen Lo ‘\"msgorwmv\gtm cle

4>
Nappaseutia Go Nebakious \Ruts, /

— >

K Ay x—@mm\;o«»q%:,wp /

v

) (1) R = ey (o)
~AND AND +
(“3> Q= k( s (-45°) e (45°) 9N : i

uwcko | (=-P) Qppiuupe P
=z 3z e+ ~
> 2 %( >
<_E §~><U“* &
~
o /) x+1 (—I)
7(* ‘><%—4>+ 4

”‘ 3 T, _ alT Z Y, sk
[ > (4 <?"+? g Ty T T Tﬂ)
L

'X--\"O -5

A

Motdsue U —45° Swhoruo ol punto (-,4)

So \wo@,to oo dove @mw & o o deve sosikati
G ygd e (2425, k). Ofeuo

QBA-% {-.4&_2. E.-E-—z’fz;—-ﬂ_ —FZ."}E-E ~\-E-\—E‘c ——ﬂ,a—q_)
2 P il 2z ) b 2 L 2
Neleudo Lo somno &Q_‘H‘PQ (_A\%} + L (=)
U oo Qr\n NS YN
\OQA-E-— &\1 E‘MI

Lezione 047



194

Corso di Algebra Lineare — A.A. 2013/201}

ALGEBRA LINEARE — LEZIONE  0O4R

Coune, st o Stumdhiio. Wi ad. uua Meln Pasaude por Noipw iR

e éjO) owu«ba =0

"o B i’ Sia Gogd | C :

punho R powkeurs . Solve o aelba pra (xoig)
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U awto vekong . Adloro
M:u = L
I nol
I o
Sudificaude Lol (de & wo puda ot autovdion uow
. i NN
ROSOMO 2 ¥As Mulhy_otgek@ IN\= 4, coe N= 24,
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AL GEBRA LINEARE — LE Z\ONE (.S
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ALGEBRA LINEARE — LEZIONE 5O
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ALGERRA LINEARE — LEZIONE 54

\ 2 2 <4
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L waleo CW@LWOE e a0l wn coko punto  possowo wihon, sdo
wh 8R!

|

N =2 = O 2
gl qCo) = xy o Be (1)
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ALGEBRA LINEARE — LEZIONE 52
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ALGEBRA LINEARE -— LEZIONE &3

Rodolko Scalan clomico <w,y> = 'actné peusaudlo ey Couse cdowune
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o — ©

Skeszo ewnclabe  unowse 3o L wokial
1?0\%1‘ . D watla Quuuetiica def. positia Crappwesn il prod. scalow)
A walle, Cdba vappueeuts £ bale dua AR = BA
C— Ty

guesto e clba R @
étu&u;.e:(‘u.'ca
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Alove eside wa wotic A cuubio & bose M wwedhbile
(M | momrh, bone Uwwowo,  AAD C,su.x__@ou,%v\—i base. \}C—c_o\uﬁa)
e dao

-4
M AM = D ~ # welln baone luova, czwiwo\k &‘agowle
MbBT*’\ = Jd & P\Q&é&o Scalon. ulla koe  uwoo, s

g QWReudits packd Qo boz uuowm € stoustugl.

(osar succede s B~ 1d ) Tpokers A% >A
T, ™M'AM =D

ME M > 1

Y wiaM e @dm%um\m

LO%S?/\AO«/@.M] U *owwa B- spetrale st ewumcia Talvwlta cowe
o & dlagoualimto/dove stwulteurta, ooe pavto cau
Ae B oportuwo & AWNO cou 2 Wwakl d«bﬁ)\mtﬁ

MIAM =D £ Mobie & applicarsug .
M+'BT’\ = 1d Ho&hladimo&:ﬁ{—osca\m_
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ALGEBRA LINEARE - LERIONE 55

LR)L.INOM\ = wATRICI]

Sta 9O ?o\'\wouwto LD (X) = Qo+ Qix kA XE b 4 Gl x*
Sta A wua wmatra mxm.

Woeguo calcd ama M) . Quedo Wa  Asuwro ?e/\obo)

P(A) = %I& +Q|/§\\+Q2 92 . Cty_Ak
ooeg, WA 7

j— ]

caulstuovm s Quron dR botewe KA

Dowauda ; estdouo golluoud. p(xy Balk dia  p (A) :?
Watues mem mulla,
(Pliuoust & wodkid)  Sion
g° = i?cﬂ pIMuout 1 PA) = O ].
Aloxa voloewo sa.%nw\’\ -@;&«
W+ g 5 GUAUL S olunue Wi ?o\Rmuuuio dra amula o watuia,
(@) N tustowe O estde um ?o\kwowuio My () N 8«'0.&50 MIMAULO
o R %?L ot elimett R O sowe Wit v Cry,

Coustdenamn A watier

2,

W, A AR AT
S oo R (w41 wakid m=<m, O (o spoato delle wodicd mmay
Wo Ruensioun M. Esudo mi+l QluueuR | Savouwe  QAusomumenk Shp |
quindl estdouc CRRR. o, Ot o, Agr, Mow R muli | ol ce,

m'l
QoW raA*+ 00 A Lo+ AQuA =0

2
Quudt  PCR) = Qo+ QX ke + A X Anawla la wakie, quindl ge
w

— O — O _—
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Def I eollwouto Wy (=) K owna _?o\,‘x\.uouwto miiun KA, e §
| poMuouno S %{QAD L pecolo o B queld de awnullawc A,

Oss., Se e waWma A B Sowo s‘\wui\/i,) allovan Mawe kb seso
W S\ @) Guiwol  cuda 0o seseo S Ul ududwe,

_Rio;@bm\nmwh\e S B= MTAM cou M amdukaly, alloym
P®Y = MW pad M

ot B (B) € Swil o p&).

IufoBh o0d sappouse dw B = MTATM, wa allow

o®Y = Oold +q B+ cu B ko kAR
2 G M™ & @ WAM 4 g WIATM 4o+ g HTAY
= M (C[o]'—é F A +A e a A M
= MTom) M.
Quindt p(BY 20 &2 p@) =0,

— O _ 0 —

Oss. Quedo @ autourio o parow R polluouto winiwe &K uw'applicg,
Aot L won sdo N uua wotes,

—_— ——°0O —

STROTTURA DEL  POLINOMIO  MINIMO )

| Teruwma wisdeioso) (HAMILTON - CAXLEY )
N eoMuouwdo  caradtud skco R A, Ao pe) = Deb (A-xId) | ste

uwll tufewe O, A awalla la watia A,

o altriuseudl , e Sotrthusco Lo wwaobiice A kel suo ,PO\Aupro
caxodttl §co d&w@\o walie  nwilo

_CD/M&%‘*%Q L poided R ol umek U © sowo wwlKpl A mmy Cx),
We wgue e L pdiuousto cavolr. & wutigho &, ), clos
oluowto wiiue € uu disow Sel poiuwouudo canndteigico,
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ot | o caxah. Wa %\(ouo\m SICORAMENTE M | pol. Uk wiwwo
ONND. ?Sco\d;a <M,

Adﬂw%‘, Duwoghostous ASSURDA  wa atcotivamie W H~C:
DAY > Dk (A-AId) = ©
Fuudouanddor aude o Toeda | fuvea & Db ) meuhe  u guel caec

< %ou\ig,
( Srubuwa del pdiuouddo Winiuo)

(4) TuR o oukovalon &k A us racia del polluouno muwwo ,
BAS  POSOUR R w/o%e.pkiol%& \a‘ul Pecoles (vale owdhe PQ)LQQ\.
QKO oWk plest )

(2) S bu %QX audualou. Soue d&é‘tuﬂ) Aot Uawo m@k.;{_) allow
N ol wiuiuw olucide COu quelle  cavattdgieo,
(Fadlr couspuume O ()

(3) Se wun autovolow ha uwohedicits olggorica 22, allova Oa sua
wolke fhatbe. o, vaoltee del polucuuto wiwiuwd © Lo diwen stoue
doQ, Rl %\fouwo\n_ Boeo d JORDAN nloRuo o guell' awtdvelow .

_— 0 — O

Susugio L3¢
A=025 Avtovalow © XN=1 ~s wg=2 wL@:i
© 04 >‘=2 ’\NDU&Q.=WK6=:L

\M% Qo' audovalg. £ O 4 pud»m Naugo (A-1.1d) = 2
Poluouuo  canotten dics 1 (x=t)* (x=2) Ca weuo dd éaam}
Forwa camouico. ' O o

O |4 4
O|0 41

Pdluowto wiwiwe . (x=) (x~2)
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Gusauumo  Oua wabio. & dagouakstable 2L o Ado 22
bldye Qo nadics ded suo Fbu.womo widlllo Moo

Wwobedicita <
Esuedo (210 © P caval. 1 (x=2)* (%=3)
A=lo2\0 pol. Wiwio ! Cx—m)icx% Y

o o 3]
Esuelo  Cowe souo @E e & walic  Gxe tell de A=A 7

Lo couditioue € cowe e du A=A o , aot il peliuoudo

9o = W=x anwula o wala,

Ma allora V poluoude wwwime dwve  emen wn dotsolg, & G(x)
Qex) > XK'= = % (w—),

Ma alloa & SOwo > Camn

Wy (9 = %, wa alova A =20

Wia (/) = x—, wa allova A-Td 20 o A2 Id

CXCXC

MARCRL 3 % (x) ) e allors A e Lua oM dagpualiteg
bl e Wo (eune audovolol sde A=o e As4,
Quiudd W sua gowq causmca € wa M guesk
1 4 1
o O 4 O 1+ O
O o o2 o %

@) [®) D

Quek souo e wabka: & ewlssu su uu softosposto,

—_ 0 — o —
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ALGEB®RA LINEARE — LEZIONE 56

Doko wu Prb Yo = Cxo)%o,%a) w R ed wn pCamd& Caua Uy
a»u-baa-c%ﬂi =0 |, hovan o erotestone Ak o sul plaws,

‘\

Idurcans | ploup u o wha PSSR,
3% o o 1 al phoue desso,

vetow
v
Rdo W= (a,b,ed, L'eg. el plauc lo S cowe <wy x> +d =g
la o © Po + LW,
Sostthueundio @ﬂw@ <, Portuw >+d =0 cog

<Py L e, ws+dap

Ciov
L —d —cw,RS> _ d+euwy P>

LWy WS> Lws |

Queso volow & ¥ | sostiduits Ul powau, dello aedla wi A& @)

Didounva I o da) oo = Rslomra N B da @) g uawda

d+ew,P >> | &4 <w, Poy]
&S‘h (’?Q>G~> = ” ‘PQ‘@ \\ = l\ ‘__—uwu'l 0 - W() = I W‘H\ - MU

1

Nuwuao
| d 4 cur, Pan)

0w

=

Towaude . udoroue cou Qo compoueutt Frovo !

| d +0xotrb Yo+ CR0
SN (Po,Plowwo ) = — e |
azib -t
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Se woltss N\ Stwwelico de o /\,QSPQJH‘Q al P\O.,um 7

Bova e cancn 1\ ?wuu\o P tale dra
PP L@

PR

\
cwod  Burbo = 2@, ou P 2Q-% ATy

S+ <w, P>

Pr= Po— 2
W=l

Ju C,Oukvou.eu\&‘.

a +am+b\<)° +Clo

Vatb ¢ >

Py = (_%0,%0,%3 -2

(o] ko)
Exawne  Calwlon, tw R lo Rdowse ded punt Po= (1,2,3)
alla e & eq. Wamd‘ucq (4,-,0)+ &t (9,1,¢)

4P tuodo | Seomuo 1\ '?\QMO (=08 Po e sta L alla
o, lutero e tovo um cfo @ . B
'%QCOCO Qo s, P e

I plane sars dod o 0%t 4+ (% + d =0, frow d fwpouewds il

gagoio A Fo: 2+ +sd=o = d= iy

Nawe A+l =l =O,

Tulkoow  ADo ~ B ki seo (4 =+, o8) nellleg.cel P
—44+k rpt -y 2O 46 21> Lo !Li

Q.ulw& Q= (L)—l \‘:) Ha) () \;?,) \?’

‘Nmmw\udma%:&ﬁ?s_c&m

o —O0 —

2° wndo | o o didaura (Cal guadiate) oo Po ed 6&,1%000
pudo della i & MWW
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&t (L), (1,=tb, (8))

.

Po %wmc»:ph@a

]

(=) "+ 241=6) "+ (365D
(B-5)24 (Bogb)?

= 9—6brb2+a—24 b+l6E>

= +EP-20b + 8
Gorco | Valow d b dhe wiwlwitra @ 36¢b -30 =0 1;5_:.>[‘~§
Sostttuewds 1 valow & &
— wdla e Hheowo B
— wel phiuoudo A Z°%foudm Yeovo 1 Valow dlle ddaute al guodrako

—_—n —— 0 —

Nn

Mo, postatone & 9 e wello SPOALO

Dode 2 e uflo spano Qd}b@gwk S Vm wedk ) stalole s solo

o Coducldewd

® Pax-a\\m\b (e qllow Tovoe & SNSCTVIZ

o etdeukt (2 allove Hrowny Ao tusoukto ) ausdo, pamo ca L couHeue )
© SpReuse (¢ allowa Frovons Lo wdtduo distawa )

Stowo Qo 2 ARe Nyt Partouy
g P1+b0‘1

Nodo & wolus M Ut & 0s souo Qlu. tuddp., ot Shedo | g
g ol e Wa U4 = O Qe o .
— Se souo Q. 3. allows sowo Wikddeuk o parallele
tSe P-P 2 asua ol wdiph d Ux ey allora Ssus
ootuctdewit
o & 0P, 2 c@?.éo Oy @ O, allove seuwo powa\\e/\o
(B & didhauna § ‘camale . bonta e Go direwma o Poed Ay )
- e U1 e O3 Ssuo Qiu.tmkg.)qlbom gouo cuandeuk © sféacaube)
4° W . pxovo a calcoloar L' ckoaaisug, Cw\pomdo
PorB)Ca = Pp HS0
Ro D_Cuoogs.g‘.k« e > equodtamn (%, Y,% ) Juiudi  pud  @2d%cn
SOUAE S Oppus. .
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Ce sdumoue ae e a0 R toi—s0,= B-P, e 4o
v Mo Ao B-P 2 cowb. QLiu. R 0 e vy, ol s o AR 4
Spoun § U, 0, BB e w2

1&%\5\& W CRUMIURACD !

( > 2 = W(q_?> => W dewh
~ ) W(£>=5 => sglewbe

Lo aade Aous Cucdewh P, 0
%
&R e &S0 W U':L,U"'z_) (P')_“‘P\ P_UO
e

Wlo Sese plauno | b Qpurom Py
o oo X Mueusioue 2.

_Cptue Qobouuie Qo svauro a2 e :%Qm.u,abm

(422) * 5o, 1, 2 )] Qa. tudlip o L 2

! A
()

! L
\rl

0 3 |
Dk #o =D Sa&zwloo,

1° wodo | Conco I\DS«AMQ quz ndha ¢ Q@ sulla Secouda (LQR‘O.,
W wakus tale da PR sta L alle due LR, .

P= (y mab, 242%) Q= (ks —138,24(S)
luu,pou%o A QP = Ls) —1+38-2-% ) 2448 -5-2k )
> (5, =5438—b —l+uS-2k)
Wo L ol 2 weadou dassous
—5x85-k -7 +BS (b = O <Q-P, 0y >
% S —8 +3g-D% —{ +l6S—8E 20O <B-PUn >
Risdve A frovo bed =) guduidi P2 @ & Lo o destaung

rd
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ALGEBRA LINEARE — LEZ2IONE 5%

Dolla \eAtous P'\sa.adm’re 3

P= () pRE-N 3+’Vc) Q= ( LFS ) =38, 24+4S )
—5538-b —7 + R34,k = O Ils-5t =5
S —3 +93-2% —( +l6S—8% 20 258-Ulk=%

%@b&&m%zm se&m»v"ab

Tacdo M6 (P, QY o vede P gualt wloh &t e S mtults o .

QT (B @Y= (WS- + (cipas-2—t)? « (246S —3-28)?
sSt+ (Bs-t—)+ (4S-26—0)7
3%+ 082S g st 1R S+6E + 68T LR | — 1St — 3544k

"

n

2gs2+ st* —228k —263 +l0k+lo

I

Oro dovwl coctot 1 Wdou & Se € pra il L opuarlons Mauwha v
e, Ove que/a\-ex epUOe T 30Wkimo I guadiet
Lo OSSO raolitany Staewoudo Lo s cow 4—°%Q,dj\_od‘0 e %t

Co ) 2°
2_ 2L L 2
926, (s SR s> + 50t 410

s ((s-Lt-1L z u(%ytt‘? \%Q + s thriot +o
= Ls-quqnb\_o{kb + \b'o\i(.uouutod& w%ra,d)a w t

cle POSSO QUCOT®  SUANUO COwL sowuna v L1
l&po\kw 2 ?ux).)a\.\zx\"k =0, theuep P walow & Ses,
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Esono A= (L,2,2) %6 (0,,2) = Pustoy
Nax (L=y) xr b () = Patoy

Exaddio @ trovone plawe  passuuk v B e pavallelo a Laa e
v
Coubwu%x g, o -

Cous. st oo | iouo | T |

2

P+t we + S0y,

N
Dovewdn coukurdhe Ny wso wWye=0L - Vo + Loy 1—3@
X cowa W wso O, allova "\ plowe O Lad Ny

$QGAA»0(‘,QM. Coautoue le-’bet
} Parton sS04 > mu% a Ny

Quedo gowe  uow Wbewmca L. Rer calolone,

Q' culmiiens doved Mssoeas

P MO XSe = P s(DUn
CWou
LUy + (8-2) 0 +4(R,-9) =0
Se abuscisal a Maclear \ Neua, Nouwsdoe g cha U, 0y, PP
wow Souwe Qhu. tudip. redhd ol uma lovo  Coudbiuostom. Qiveoar,
dlm._%c\o v Lo ol u_gwo\Qs.oi_,quw,Aqua,m
sodneuslar 5 phe @am Qevouo  orus Q. tudip.

[2°wifiea (equivaleuk)] Ou plawo ed uwa Ao Souo porelell se,
e sdn = Qo %;ac&\wm della wlio, & coukuute Lello goaotura ded
Pano , Wwa vude & giactium & L, Lo spoun & UL, g1 Povra
Up deve amos cawdousts ulla giociure dol plaus,
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Ossvomoue. Lo diskauwrve o g ed L, © (1.8.,\,0\4\,&. ala desfauray
‘o uun gualungue Puwuh X Ny oed o\ Plawc RppRUR oot

—_—0 — O —.

ikfuw L prodotit uehrml_j

Eseaae  Calodone Lano dell -k\awazpﬂ u Vedhol S

A= (1,0,0) © = (2,-43) C=(,2,0)
B
Preoxso 1 Anol = L,)»_lAB\-IAC\-&CulS Q
o AL <
IAB) = 1B-Al= I (5-,25] = %
Ixc| = Ne-All= | (0,2,-0)) = I8
w~

Mowe s 8, de dedwo da ox T

%'G <U~>W> —L -2 —-q.
K = = B
noel-w | R\S':g \]_5_6
\ —_ 1 l le W
&QLu 8 = — oty = P \/?
™ \
Aua = LQ_' )VS(% 1 = ‘i‘m

A 9mﬂw&uow3w&MRmm-%@ar\mla

M&QJ\X»OEQ;\‘\\“MITO'\Q. W\mm a UCews

L 3 e
| ) s> (—3) 4 'J.\) La wouuma ck questo Ny \)_L(:
O 2 -\

wowi o AQ/\ \\Q&'O'\n, %\'OAOH'D
Aazlla Lrwn\a wAdiox,

AL
2
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233

Esruro  Reudiawo  wux -Maw@% cou e YeaRes  wels! wam
Ww WGl Yw ¥ ed e Ol Tw ur,

Ala pPUCoTso 2 oz dveuts

Ao = ‘;uun-uwn SN 01

= \—. . . <UJ’W>'L
. Wor - Woo ) \/ | —

hwr )12 o ®

2 _\i \r\\w\\l- Woi2= < 0;uu~>°"

Se U= (%,g,3) & W = (%, Y,,2.), allow

——

\ Moeo = 3\ Crleytral) (X;HQ%"L%%) — (v -\_%L%L)IT

N ol oo, produco N\ Wict Mauobtoim

L 3 e
E VR P A C%\%Z—%L%L) '—Xﬂ:z'('ﬁ(a_%lj X)‘é)q_’“xzéj;)
X'z. %7_ 2

Nl mrouwde Wwodo Qlona diveuta la wcuo ek veliong. 2, quiuol
\im = \E ﬁ%ﬁ:z‘ U DRES (fx;%.ur A )+ ("o~ na,)?j

%&mmwwm)wmﬁ d,n.S\rok%nue)U%\m_dm
NUgghe Uppueds. o e =

oD udditoss 2 1| prodstio weltog, 3¢ 0 ew 2 & Cudica thu UTAWS
INPOT: 2 wolow & RS , OOTPOT » ooty & R (aupwm\m o UCews

& N Quuebrerra = 2-0ma Nau@% AU Wkl O, 0, wh
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ALGEBRA LINEARE —  LEZIONE 58 (-2)

(Rappots +u © e R )

| 2
Exdato Sta A= <__5 3>_ Prob) et defruivon. 2o, ge'hw-a\

Cououulo e \Q watla & Cauwdnd \aaee
o porbor A u {?owq canouica, .

R\ vowno  conoth . 'P,‘()q @X—\—@-o = CDQ)G( Lol ol >\
Te(x)  DebA
Radir e e 2t {4m = 2 28 = 233

RQaudl A Wa 2 aubowlou c,OunQ(e.ss'{ Uowtwaaﬁ_
Sw € So %v\w.q Cauouca I

<9.+3L o \ c D
O 2 -3\

oio hovas M uweukibie Ao D= MA M.
Lo ot sono comibucbo do autoudon i A e sorouws cowplest

£ 2 % . X ><+7za > (243 =
<—5 3 >(/U>= CM%L)(aS ~5x 4—53 C_MBLJ&O

% = () > (3t ) % = % =0 0 -2
3w = (_\.)_31,)«6 — 53¢ 4 C\—-?,L)(d = O

M Quedn sallbg Usoloe cuce & 22 eeuowlw',
Rodoud®. wodwe o Crtpy)

=5 + (1-»1) CL;‘) 2 =5+ 2 a0

S 3 \C) a ‘57<+?>U 3 C’—’?i)a ~5x 4+ (wai) Y=o

_‘\ & DR =Q
) =3V
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235

)(=-’L az L=\

& (245

Ao posslle salton. (2, ), (2, 1-30) . Quinds

2 2,
M= (u—?,l \—3‘L> Juput couwp- bax  Wuovg
Out pwi-'. cwp. bort  cuwoud co,

HYAM  deve  ovn D

Deb M= 2-60~2—gla—l2y
\w%cm ENEVATEN ~9_> 4 z> 2 z)
120 \~-3v 2 -5 3 /\ (#¢21 \-3L
<?/+2+6L 24264
O+ ERL  —L0 5 -8\

— -2 =2, {61 G4—61
1% (-\—3L 2 )(-;mt —'+—‘3>£>

L6 L2l H R LG R 4 =61~ u+tg_u,u+;&'ﬁ/
—4—6L-2l X M SR ~G+6C—120 —t] —(G ~&C )

C dode UrmRae ik Mo R Se,a»wo

—_——0

Qual & Q. @uwa Cawdiico Ui i &GQﬁmhmlwt Souo 2331,
Q. @\w.o\ Cauouico. &

2 55 S soupo bL:':JCf@, Py <o& S
(<2 1)
Cowre, Ivowo \oo wohice ™ 7

Guwe deve omtnn %J—&O o o ko |0, 02]. Dewe accadue
Aoy = 20y - 30y U4 & U7 Wk Sewouo REAL

AUy = 30 *o0y }

Cow 50 7 Qi & souo aubosdBol cowplesst U e T bolt dre
Ao = (2x3)\ U

AT = (2-30)T

7 E\q Qrmesdk‘oib-? SU, puda  R'aubovation wlohio
o (1-») dwe emun mmtuaah K quelto wlotie
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Smno U‘— O+ & 0y

Cm*«aekwp Ir}m&bv

Ao = Aloqrton) = Avgt 2 Aoy

A\

(2420) 0 = (2420) (0g 3L 0n) 2 207 4 240y +30 0y —3d
= (201-302) + £ (34203

Adsouue cost diumkrato da  [A 0]k 4 AV, = [(207 300k 4 [(20n x200)

Quindl Qo bae {0,05) da porta A Ua @&Aum caumoulea ReALE €
codduka. oo, el wods o dallo Povd'e iw.\uLa@Cuowﬁq, deg& autoetteomw
oom‘:\n.ssi.
Se Qo o ca dtq%?mktﬁaua SUL counphesst ere

Coy ), (2, =30 (2,402 4 (0,3)
Alove \a bor buoua sui wed: ©

(2,4 5 (%) < ok wed e ponke tusagiuoua

6‘9&8& autovet. coupless,

T\ coul %383%0 %éusn‘ '

o (T2) o covokee sucadon de v AM - (33

(Roon a %)ML Qx h%u@Cc:z’)

ERuugto cp\\e%z%o B = <13> q’> Dotmauola! © Nusk alla P&u.o(wb7

| 2
(<3)
%sh%«mmsq. Wouuno gb\éﬁssqgm/\mwmu@%{

W quedto @re X, gadd P (M) = N - LA+ & b desso kA

GUAIL fesia éewxa Caupuica |

- O —_—, —~——
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