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A\ 4{@.&0 W\e/qakg, o e B D NON Passa pew
&‘w%;\&,

Lezione 03




20 Corso di Algebra Lineare — A.A. 2014/2015
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ALGERBRA LINEARE —~ LEZIWONE Oy
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Exmupo 2 R S X= =3y =4
Q’TCTG%QS -*/66/—%-{—%'—'5 —8 =5

3\ sistewwa o cig\)oss‘xb‘@ )olo‘i Lo C Souo  SoUwHouUL,
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Exueto { Te-y =2 Y= 2x=2
R A s AR
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[ALcoR ™0 D1 Gauss | (o @AUSS — Jorban)
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2 «&(3 5
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><+3&\/S = &
._-;,&:__3
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9
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Law sdwssue %z,u.ug%. >y mz (1)1,0)%—{:(—-1)2)\}

Wuifeeo v 4% eq,  (1=6) & (1) =b =212
2% Qg

Ok.
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ALGEBRA LINEARE — LEZIONE O5

Modvice. associato ad. ww sisteua (tueons,

Mol del corff.
x~7,&+%:-—| ri -2 '&_j 4 ?OSSOOPQ\'OV\&a“a
L -2 =0 4 4 -1 o0 Qamss K ettamenle sul
DK e 23 = 5 3 -4 25 sdu ooe,@@«'oceuﬂ«l
e 1
Matalte cour pleta def
R0,
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()5—\.»)%—3)&-—6)3% 2% — 5w -4 5t -4

Lezione 05




Stampato integrale delle lezioni 27
La edumnoue W\E’ Y
n o A
(%, 00 ) = (AS—Eb) 2, ’3">*">
= ”%)OJ%)O)‘LEQ_%)O)O)\)"’S(O)l)o)o>
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Cowllunomdour alla JORDAN s weltew © sopwa 1 PINOT
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ALGE®RA LINEARE — LEZ\ONE 06

(GEOMETRIA AnAuTicA newo spamio | (R® o pid gauer. R™)
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X = (%), %e, =) %) \O : (3"'%“"') %M)
—7124:6 = (X\‘i‘%l) X2t Yo, -y Ku *'Uﬂ«)
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Ewugo2 A= (1,0,7)  B=(2,11) = (50,1)
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A 3 k.
oo
2 -\ 2 > (-0~ 2.0 =L
4L O - (2) (~=\\ ~2-4 = ~lO ~0 couubio FYWO A 10 b

L-0 - (1) 4 =(4c

-
T %u&%ot\z = Wo U = (0,02,032)
-
w = (we,wz,ws)

aloYo L vl L a O e or € <hdo Ao

L 3 e
O O Uz MRL&W;B"'U’& Wo , ~UsWy + Uz Wz, 03 W2 -0z W) ‘

Ly, o | Ui Yo = o E}e?r:?wmok@m?\
?\‘0&0‘(7\‘0 Qea\lal  cow @ Q(;)* 2 NRo\WA s
Ulene O

Tiuade © o volba Yoveh @, b, ¢, dvovo d proumlpd&
PARONL XA w0 ek ’br?rH S g

* hloy 4 Lkt + d =0 Qipouge K passaw gen C = (0,1,1)
Q @tteuﬂo D= -,

Exndrto > A= (-1,0,0) B= (2,2,-3) C o= (L)
Souves. g . caxertomn el plamo ?a&xau(-e r C < 1 alla Wa AR

Soieo Qo o AR 1 A+t (B-A)= (-,0,0)+% (3,2,-3D
3N\ Qo ploo Lalla e dee et L al vetfow (2,2,-3)
qWCuAL deve ervag. Sllo Go\wu)-

DAY ~d2 & d =0
Ora trowo & tupouendo N passagpto fn C b &= =2 quiuds 1\
?\‘ﬂm EJ t"if_*”.‘é;ﬁ“lﬂ-
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Esvpalio (¢ Tovone A adba pasauk pee (2,2,0) e pupeuss,
cdong ol prawe e exrrciaro 2_

Rrude Q. canWiaua dell prown Arlog + 42—l 2O e uso
(@b c) owe Roatevs dello Ao, .
Quitdt Qo ado &

(2,2,0) + £ (1y10,4).
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ALGEBRA LINEARE — LEZIONE OR

Cowe wieco Sue. agde du R* 7

@ Se Wo Qo 2 equansoul comleeiauan ,oste wettel o stslwa,
@ Se ue Wo uun tu carkroue & Uua  tw povrcuuepica
— 0 Q& o0 uhrauke U Canleetcua
— © Soalttwiaco Lo powoun - wella  Cowteaiaua
Emwglo  2x —gt* =0 Chz)+E (=,2)
(1=6,242%)
Sos&vulsﬂoo uella Conter auna
2 (%)= (242%)rF =0, 2-2b~2-23t+% =0
st=% t- £
Duiudd | po o ot € (1-F, 242 )= (-2, 2

@ Se W Souo  euhrouoe  Yw Paf(amefhk‘ccu,, e wow \lssa@o
auolong.  Yu cmwma) Cosa =@2mo?

(L2) + & (—,3) (=yo)+ £ (1,4)
C(_b)z-}g,&) (-\4—1;) qt)
Se focasst | stdrewna
-k = —l+k
i’u%b =Lk
sonad corcamobo uw volog Kt g cud 12 ouud & Hrovowo
wllo desso pio /

e o %Jw.exrq\e, poszo y
L povie. i\ ste\eu g

-t = —l+S gto ncoudn Se esigle wu P-‘\—D el pitauwo e con
24pk= 4 S 1 le ¥ pass= al fwpo toed I Xeoudo pases
al ‘leluPo S.
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t+s =9 t=2-5
(s = -2 6 ~BS-4S = 2 ~*5=-% 3= b= .%

Adudaudlo o soddhuiv § el 3 velle pavauwn. Wo Q'dulvsttious

—_— — O —

Cowe cul®ugeo 2 e du R ?
lawoto w paxounekiica  Cotue  uel pio ® pecdouwk .

(o,,3) » £ (2,5~-%) (L2, ) +% (1,00)

(2t +54,2-%%) <1H:)?>) e+t )
2t = (+s Se wou A sewo so(,u/b.) Cu quesho
5kt < 23 coso le e soup spewdoe (i oetron
L-thb = LS Nloawtel o gouo w\u[—RPL‘B

A N
b cotlo 42 S sullo 22

St Possuo tweddeuwd | cowe calcdo 'augdo tra le o e ?

TFocoudo 1\ o dotko scalome, - Po U wettowd weloctta

—5 —O —

Coure  cudoco due plaw  uello Spoato 0

[BEVEIVNTLNRY uUd R, 1 — uuo o, (plaml Cuclde )
— wa plamo  (plaws cowucidend )
—  weude (plaus q)mra\\eus

3 S souo W colerlomna, weldo a sideawa 2 Msolwo
@ * adweuwo wwo € panauelica, bo passo i contesioma ey
Qo %o\-w\u\o t SADse, e ?9\\. souwo  wl so Q.
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E&uﬁ«}g Cap‘n& o wka Fosi%i@ue Aded Pm&
»uaa 22> 2 U ploe asawbe pro (L1,0), (©,40), (2,2,1)

—2% plomo  dw pawounhiico, Cu,1,0) + £ (=,0,0) +8 (1, 1,1)
—> calcoln (a;by ) . e @o&m\q uw &eatosa,
L 3 k
-\ © O > ~D (O)\)—\\) = (k) quﬁw\& a—%-&dco
o |
— caleow d tupouweunold pa:s&a&bo 3N AL d=_4
CorAm oung, ! (6—},—-1 =0

— welo o Sttewra le 2 caxknioue {X-\-Ui—l‘t =3 de oot a
,U___?: -1 scalg
2 Woom | z=b
‘-d = 3\ =Ly
%= 2=y -2 = - (k+)-—oh = 9ok
(% 9,%) = (2-3b, t+1,4)
= (2,00 + 5 (=3, 51 « powawmetica della .08
Cuteaous,
Ova. Qe 50 o X autovriomo, e deforuniuo Ucu,«%d,o-]’hx,
v o plown ”
Totto %omdmew\q\g-. <Q,‘cw%3\o o > Fiowuu S u_auake al\‘a,waalo
oo 1 setiol patpoudicolall | ciod Hra g

3| plano L Cab, &) della cankeriauna.
T, e (1) (91)

< (.\)\17/)) Co;h‘l) > = “ Cl,\,‘L)“- “ (0711“1)U‘ (o3®
—4 = \S—G—\F_' Cose®

{ )
= o3 9=OMCOOS’9_—@-"

-\

¢ 12

cCosD =

ﬁ a
S ytig Peal V2 M@QL
o Yo 0% QP

—_— — O
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Cou&_th&AAQ-oo WA.D\(\&R'O\ QAVM%LM Cu.mz?

L' culownaradoua ?WS QLR —> U pdo Ctu.c,técu,ci{}
—  uwua @ldo (@ ulo ¢ coulewda ud“ﬁm)
— vulla (& Do &/ al g&cuwo)

Lo B o ot gowau et ca,
U oo Qo ovko Q. condent oo, .
A questo p¥o Soskiluisco oo Ao wella  uiesloma

EM 2% x—gd-% =5 (huo) £ (2,10
(1+2%, 1+b,5)

2 (k)2 (k) -k =5

Ze b xB+2b-% =5 A ¥ O

L wdevgone & (1,1,0) ) quauds souwo  kuoldeudt .

P O O.u%o\b )i plawo
Ve /
oD 2
UW e QQQQ;IO e i\ MP\WQM\OM.

dopy! QU%O\O o e IUIR"Q Ll \\QI\"D‘IQ_ 4 al plowo
(2, 1,1) (_9_3 -1

LD =

Cos® = Sﬁ e allo éu‘u& o aspreho e So—-®

—_— —/—°O

P
Coe calsdo \a dighaupp A v pio do L Plauo ? P2 (%0,¢o, 20)
—® souddo Q' eq. contestama deQ plowo [0.8% 'l'b&—}-c%r{- d =9

— solvo &'eq. dello alda possaute o P e L al prouo
CW’)%M%B ¥ (@b,
— thetreco o Wl appano Yeovoda cou 1L plano cowe vitks sopra
OE\e—u%o u,u_o?\—o H e o o proledone & P st plauo
— G\edo \o distauna tre PeH ) ctoe UP-HU o [| H-PJ. S ethue

Corcteollong o o
bus+C d ""‘%
dexk (0, ?{au;o} = |0 xorbipr Cot | calco\lomnlo H
aﬂ-b’w c?
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ALGEBRA LINEARE — LEZIONE 09

Oua wobia € wwa ‘akella W & e .

S wwddea o Mpnn, 2 tustenne delle watalel  cow

°fW\ah)16w

o v, olouwue

E"w A= <9' 43 > S Mo.xs

T 5 &

™ slbo o walie, 8 tudicauo  cou QeldRae wakuscole .
Gl 2Quuen R uditamwo cou LFe wilmuscele o 2 (uolicy

Aoy = Qlameuto cbe & Hrova welha Mga i e colowa g

(s Cubewols,  1€L e o lsJ (-_N\/)

N M‘@QO Qn—,z =5 ) a W T E

OPERATONI TRA HATRIC

Souwwna  Dur ULOb"U:\:CA'} ety (Srese Qlun. pa eudroude ) Qo posso
Sowwone, oL o deuwaue -
Se A= jag) e B = {br,Jj y @llovg
C = A+R a
Crg = Qg +biyg

(PCO&)'E%OCL: WA U.LOL*'VQU, 'PQA WA NUWUA NSO - e A = %_Qc)a} e ->\€ R)

allore
NA = 3 gl
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Podotbo trow 2 walew Sta A wio woelie M

Sta B wuwo waliec Mg,
C\ vuwero X copuue dla priwa € uguale al Mwueas & Ughs
dellay couda).
Allowa posso 6u€£ui:ye i\ @wo&o\‘k:o C= AR w &Q.a—uwk_ wdo
© C¢ wa wea M (-}mRA}@SM,MA)Mk Col. Cotue B)
o O Qoyento Cig ¢ dato dalla @o‘wthlox

3
g = %—\ Qg - B,y ) = Qi bug s by

‘J P ai,\g’b;g
. o
Exwpio 4 3 AT
A B 2 "'\ % = | 3
L 1
W prodotre Sawer v welie (3)x(2)
% % 4.2+ | 4.44+%.3
X % 22 +(-1)-\ 2. 03| T AB
® X (-2 % - | le- V¥ -3

Al podo calcdane B-A 0 (::)(::)

Oss. Se porso @u AR, uonm & deftan e possa ~é)m B-A L
Ao AA uow Qo poRO  Seuwipu @M)Mto pPoSSo @Mx
n o o s Ae quadkata (= w)

Esaplo A < ) B=@@§
(D) (GO ()
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Oss. Audus quando posse o AB e BA, wou ¢ dettn cla !
Uo ugguolli. Ovslounerle PUS succedie, o Uou @ oQalC&;%uo,
W pvodatts Ak wakic, NON & Commutertivg.

Totto awpodaude. U prodoits & aahicl & ASSOCATINO, clov

(AB)rcCc = A (Bc) pmdd & dwesow sows
Corupat bin
Ae Mmwe 5 B eMip, Ce Mg 0 ootil prodotho

A%‘C/ € M(w\,c/w

Cost potlcdom, X wahicd

e 3L aw =4 We { Nevory R\Gﬂdidtux.u (x % % .. %)

X
%
e Se m=1 o | [veTtorl CoLownA ] W dawm. mw <¥>

o A == 4 Qo vuodee 3t ndue Qﬂkw&\lﬁb\o wuwero  (3%)
Moied spetiolt

o Lo wabui wmlla éq\w\.\a cou LBt O o . b souwwo ad,
wua - wabie. Quoluugue Low cawea nulla.

o N NP l_\jﬁ"ne,\cg n>€m\CAj My A % W«CA‘IA‘Q Mr N e U.c(‘l'b()Ht
A sulla t&tcx%)m\e v{\\wt?a\e, Na o du o albrov,

(Lo> e 1 0 0 4 © 0 ©
o 1 0 4 0 M= 0O 4 0 O
0O o 4 O 0O 4 O

O 0 0 4
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Fotte %u&m\e Se I € Qo weMia Qe meum e A S wna
quo@uuque alttm wehice mxau, allova
AT s TA = A

E®uwpd L 23 [ 40 J )
A <5 :F> ' (o 1) " (
A1=(33)  wr- (é?@@?) - (3%) 18-

> —O ——

|
3
S

e

(oo succedy. s Wolligdilo wao  wsoMic ga U Wi oo, ?

4 2 3 % x+9ﬂ+?>% Sottou cdouns
5 1 9 Yy = | sxeryron & (wabicy, 2x1)
o | L > tj*‘ée%

] L |

el 53 ey el \,uxuao 3

Ossewonrs ot %ouéamuda\e Lo POW\Q a 8% X um ststewg Qlueone

@wo JRUIAR. SOMNAL w?\Oé}b‘\"!’D b o waWie A ded coeff.
W wektoag, cooo, delle Luma.,w\&,

quw\%) Lo ;eoxk o de del Sithewa 8 pud PUUSANL. COURS
VATON.  CAOWLA,

Quonds, ww etekus  Qluears = Pus ARUWPL SO COe,

A I N colowma  (fmx4) ded
* denuuius ot

oW \
Py ,W\WW VAN caloumn,

Al m, kac,ogwul&
CN\, *4 )

Lezione 09



Stampato integrale delle lezioni

47

EW zx*—fz,& ¥ 5w =3

X\HG - =W ={

% Y3 —W =385

2 %5 O 5 9

AN=l4 4 - bzl

o 1 -l 5

Rlsolwg. | slseuo Budl Qe Trovone detit b wettord edouua < de
Wk, ollow wodie A (A=) douwns il et B

—_— — o —

y
(]
< & cC X

DR, Dakbo A e Mmpa ) & S Frogposto A A o wabice
Ab ot unute s eraudo A/‘L%Ls, 2 co\loume.
C%\M\Mé\k\. AJc < Htvwclw-)

2 1 )

Eruweo = A ¢ guelo & sopw, 2 1 o
t

alloxol A" = o=l |

S U <l

La -\koL&po&-u A idendile Muwowe Qo &essa
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ALGEBRA LINEARE — LEZONE 40

[FPormula wedeiosa e onea del Hriaugdo |

Gouwe calcdo Q'omao ded +nau%o\o o, vetes uedl! ou‘acue e u due
WwWor. & e o 7 -

Ao ~ L NoH Jwll - sue o LB\ 73
ur calcolane & uso o @ow\o\

< U, w
Q = —2— P do cun

Nl [ wrl)

O, wWr>2 ) 5 5
sue =ity = || 1= S2E L R o
\ ol Qo™ Lol Nl =<9,

Sostlueudo  welo %o\'wwx\cx A Q' onsar Fovo

Fuwsieua tu duxeusio
[A{\m = ,;j \f\\vl\l' Nl = < oyuwr>? 7 e qualungue,

Lo fowwiun, Couvpsuendl | A U= (U3,02,05) & W = (Wi, Wy, W)

Ao = —‘z (_\/34-\!%;—\@)(&)3({- Wy +—W3,Z> T~ C’lwl +\’zw\z“‘\f3w3)?

Oss. Se U ok Jdef MO.L&%)\D SOwo %’Pr\{ aukuiol A B C
Socco Qo desso Macovso ou. V= B-A, W= C-A.

(O:\:pww. WRudo o A-B < C-8) 7. B
L
%’vaoc&a Ve W costmsco o Qi A C

%DY\MM\Q i demoza et 2 Lo U e W) OL‘OEJ
L3 k
Vi Va2 Va ~> C\!y_\ns—\fs\ﬁz)—*\/(\}dg,-\— Vawiy W2 =N W) = 2

Wy, Wa W3
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Oro. uk vacowsouewle  Msuhe

? Avwo = ‘; 2| = Ll JZ\;Z\N3—\}3W,,)1+(V\WQ,—\Q,W\)Z-} (v\\uzm;\

Vale tw 23

P &m&mv\c\)baﬁu %,A,L 1 cowh & wedme e uilewe Qo alessa,
coso. A coso pacedonkR ! (Rovone |)

_— — o —_—

Coue calcdo N voluue del lebroedun dot 1 ¢ verkier 7 >
Nolwue = é onea bare - alterie A c
| | S S———
WT = ZVc&:lis&ouﬁoa A D
e A Al xm‘oruwo‘A%C\ B
(dicn 8%0) (dodo 1| plawo tw
S cmd-%{wm) ook o
Qon @@M\a )

Se Sowisse calcdang \ pie K ?

Wdheco | plano pRx AB.C o o o L al plano e/v(aa&scu&\epﬂ-l)
ol o |—L

Cowe calcdo \ plede ded' 0o & uu‘\"r\a,g%:\n_i? .

S Koo W R, € prcotss

—> sowao B o AR

-”‘SCJ\LOO‘Q)L/\&&P&CQ_.\.QLMM%‘QA& A I

— calcdo ' ubuwrious cou \ Setewa 8

Se Koo (Q-%) cr Souwo Que &\‘ra*ea&,
A= (2,0,3) B= (L1,0) C= (=(,2,1)

Pusdo | = souno b o A
= soivo |\ plawe L C & L ala Lo AR

— Whuukco o & ptouo
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Relbo. AR ' (2,0,3) + ¥ (~,1,-3) A+t (B-A)
Plavo L ala oo TRAY =D =d
Qo%aLdo PALSOns. Puc, Y 1+32~2=2d ~Aad=o

-X\-ﬂ"'b-?; 2o
Tudoeco o o mouo (2-%,5, »-2tk)
~(2=F¥)+t -3 (>-2k) =0
—2+b+bt-3s0b =0 ~ub=20g ~» t=)
Qul udi W= (1,),0) .

Pluodo] —> W pdo K el Ko (2-5,b,3-3%) A<}
H

> Cwgouge  CHL AR, cled
<C-H, BR-A> =0
(2, 4,=3)
(2,2,0) = (2-%, b, 3-2%) = (=3+%,2-E —233% )

B

B-A
c-M

fl

M)

<B-A,C-R>=23-kior b +6-2k =0 e UbE=) oE=L,

_— Y. —

Coue paso dalla caneiana alla pavcunehicn gr um plowe R*

v<~%+ k=9 duw  souexlo | cowme ?;o—v\v—u%rsaﬁr
Ossodo e v — gc o ¢to qualumgue del plauo | ad 2eaupio
;?l > (Lo,
— U ew sowo due vekhowl prpusicdom ad (o b,0,
Quiudi boste drovone 2 vl | ad,  (1,-2,2).
Ouedo 8t mAduwe a aleddug,

R e e o L
Pb\b%o Kdzl)%’:—b ~nD R =2, (2-)1)0)
Oua possibile paramebica ©
?\—0\!0/\9_ ox 08
s (1, 0,1) + & (~4,0,1)+ 3 (2,1,0) | carleriana apa,\,—kw.&xﬁwl
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@MM dola sferca. tu {P}__‘ Dato wuw coutro Po ed um ragato L)
Qw\%%exo\ CRM cszui’m W Py o %\O{\’ Soto dutht ‘1r‘>:H dello
S?O\/‘o‘\o oo can Rkawpa da P € 0

udlcato co 3¢ 2 QpurAlco o, Q' eq. divents

l\;%-$ol\2= hj’

Possaudo Lu COwpous,  Po= (xoge,o) 20 = (% Y3)
Qoeuta,

(x—Xo)?‘ A+ (3—63)2 x (2= ) = ’Lz—\

—_— — O

E:s&m Odueomi & coso mrau | (Nuwero equoriowd = iuweo Mm@wﬁkj

Roudo & walicn oova\e,‘ra e oo ?ov\',b a scala. . Possouwo succedons,

s 2 cose

@ O%»L cdouna. coulleue wne PNOT e queds %

. N A Ol
Cou palouno sulla a%oua,\e QO%W ¥ 5 oG
UWo vataenle o o W (SN0 della 0 0 O
‘p\ccsw\m&\{.

Ju quedo cano c'e OWAOLL Lo,
qualungque tosa A Ko kel cdouma del
.S VEPWIRIRITPR by

(D & e e Douma W ww wauca ) *
PWov, %owa\n e odweno wion /Lt‘@q ?o &
C)\J&\L&M&“%MLQPQAJ\Q«OOQ’@@, 'JDOOOOO
Pud el & S\. O uessuma S o
Mocorda ded Aapunpe uote udle alghe
Tk,
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ALGEBRA LINEARE — L EZIONE 44

Sheubwe algglordi._astratie

GRO PPO MoDO LO

GROPPO  COMHUTATING |SPAMO  VETTORIALE |
ANELLO

CORPO

™. (Campo) VUu camupo & wum  lustewe K dose souo dc.@.‘u,ckdug
opevomouwi { Sowimo & prodotho) dhe vaulflcawo Q. segpeu proprebo ;

(s\) atb= bra V., ( commutortiva)

(s2) a+ (b4c) = (otb)sc (associativo.)

(s2) Jdoelk b, ato=o Moel (siseuta dello 0 )

(s6) Yaelk Ibe K boc, t)-ta =0 (e demro dell’ Opposto)
—ou

*PH) b b

*2) (b)) = (k)¢

(ex) F1elk b.e. at=a Yoaelk

(Pt) Yoe K\Jo} I L;Q be. bav=d  (esideuns del tociproce)
T &

Q#0 b

(®) a- (brc) = Wbhra-c (Diskr butivo )

Esowpl W cowpo K = R Cvwwed aodl )
K=Q (wstouott)  W=C (couplessi)

Esempl & shkbune e usu Souo cau,«p\;

@ Z (ubeni nelokiut)
@ N (atunod)
@ R %) = pdiount o oo noali
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[SPAmt_ VETwORIAL

DR Ouo spoo VBNl e wn Cowpo IR € uw uslawe V
dow soue deluiie dus operosowl
— sowwma tra 2 Qunendd AV (euput: 20eftont ) oudput: 4 veltfore)
= peodotie bro L vebiow & un Quweuds &tk (loput: +uekiow ¢
LR UK, oudput: & vetiow).
Le due opurotiou Yeuicano Qo Sq_%uwk‘ propaeko

() v+rw =wro  NueV, NweV

() s (Uxr ) = (M+0) + W VweV, NoreV YweV
() 30eVN b S+o=0 NoeV

(se) YoeN dweVN tec orwr=-

(P) o (bo) = (ab) U VoeV NVoaelk ¥Ybelk

() 4.0 = O YoeV (£ < quallo dell coupe)

(,2) (axb) 0 = auv + bu Yo ¢ k VYbe kK YuoeV

(fe) O (Urw)= av+aw Vaelk VYoeV NweV.
—d4 L4 L

E%uu@‘\ & ScoAto weaoiole  O'ova tw o K = R

@ R™ & wo spoaio velouale s R
U= (% -y %) W= (& ldm)

U+ = (x‘pg, bonl x“+\dm\)
QU = (0¥, .., Q%) aelR

lo 0 vdde € (0, ...,0) . L'oppoho (5¢) & 0 & (=%, ., ~%w)
Lo qonifide delle = pwopﬁebo\t SOUO OLVR

Lezione 11



o4

Corso di Algebra Lineare — A.A. 2014/2015

@ RIn] = poliown o coefR, Mool
le O\DGJCO\I\Q\M Souwo
—> Souumcn N 2 Poluous
— ?\coéo‘dgg Rt rPo\ PN WA wwero 1008e

Q. T pdivoun. & posoun aundhe  wolkbighicon S W loro, Uta
BX oS U0 Ip. WIS, Lo W

® Ry =3 = polluowd o ofR. sl & gade <k
Oss, R, [x1 Non & uuw spadio weionale peds (o souwuma

po\l\ﬂ/‘do‘l @v\ﬁ. NI UL 'I\OGrOUCLO , OB RRUA O

Prax e Ry, =]

1)

PO<)
C(CX) = "743'\' 741 & ]22& ];9(-3
MA PG+ & Ry 01, quiudi S sowmwa  wow

%uws‘\ewz,
B Mg, = tustewe dolle waliel mxaw o coefR, ool &
Wwao Sp. W, NoQu,
Lo operomoul Sowo
—> Sowumoa o ol cou Qo eesto nuumeno M phe e coure.
—P ?Wéo% fo wo wedkha ¢ i muwuwao

Oss. N prokthe P wakiad Now & Aleouwk.

® L tusieune, Qe %wu%‘.w :@ vfabl — R dowe [ab] © ww
dukramiollo %LSsodrO) e Ui SPoRtD WA
le opexoAious Sowo
— Lo sowwo & 2 qewu/biw
— N poddde o uma ewmim e W MU O

Lo NUNE SO doﬁx oS © QU DVOR-
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léovcos?k%to \)ETtoR\ALE)

DR, Sta V uumo sp. V. Sw um cowpo K.
Ow Soﬁ:ospc‘/bco yedovole W SV € uu Soholusiuwme e
W) oIy r w, e W wgaw Wy € W e_sawcwae\/\/
() QW eW pox @a«» a e & e oo we W.

Ezeaupt
@ V=R* | W= saulptoms SURIIL
;%Cﬁ@e R*: ‘620} ____,_j____;
Denlo @\m 2 \\@AXG&CL&
— \o. sowis & . & W s tu W T S|
— U prodotko o o Qeuends W ¢ un iuwew s
seupe 1w W Y NO @ sho sdw se | wuweo & 2O,

CoucQustons . W NON & wu sotfospasio

QAN AN Ny,

@ V=R, \r\)=icx)x<pef\l7". ca=1><}.
Dwo fe 2 Vet i, e G ocduno
reudoxouo  awdonr brue
— pwudo 2 velbou pRumnich W

Wy = (,74,)%13 quiuds Y = 26
Wz = (%2,9) ™ Yo = 272
Lo bovo sowuma Uy W St W ?

W o r Wy = (xitRe, é/)ﬁ-%?/)
SRERVIE VP 2 («tr2) 7SI boge sowamane &2 . dofe

— ‘\)'ktu.A/O LO‘&W,CU.UQ\AAX wr = Cx,kd) AU | Y = 2%

Lo WioQbdulCo por Uk %e,mwviw ae k=R Dfﬁu,%o (o, a¢4)
MU Aledo @ sha e W 7 Cloe a&d=ioo<?

SU v badn wotbiglcon O nlontoue. dodo g au
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ALGEBR A LINEARE - | EZIONE 42

xR, (Cowbiuarous Quean.)

Sta YV uuo spomio vedorlale su. w campo Ii<.

Stowo U, .., Oam Lumeuk Qv V ((ettonl)

Staws  Ci, -y Cu Wik i IR,

St ke cowbtuomove Qlucons. &b 0%, -, Un uma qualudgue sonwa

A po

CoUs % Co0% b & QAUM]

Oss. ® E Wde,@iui,‘va AR ol t oo eV e lo sowumumna
QR Lowent & N s e L
@ St bl U Uy sfauwww  w uu dato gottosporo W, allova,
Lo cowb. Q. st aucove e W
luxeai%\ Vcgup € W o (bosowuma A . & W sha e WL

yé__ (SPAM} Dokt . waloar Us, ooy U Cw VST &Q‘@CUA‘—SCL
S?O.M, CiU_L) =ty U"‘})
Q' cuslewe A U\ Witor, o st sowvouo cowe cowb. Qlu. di

U4y, Unm.

Esugd ® V=R, stupdo velfow Ux # O
Ou os' s Spau (§03}) 7
Souo B | gebon W\L,LH—CPU U U o Qo aayo.

\ N N \ . AN
BOX Q ALplue A MNpsmoue U1 o

@ V= [IZZ’) dne welow  Uge O
e cos's Spau (01,02} 2
Souo 4 1 veiiowr ded Hpo © 0y G0y, ot guell del
kpo toirson al Voo & beds, aol i plaws peir
QLegtue s Covdione Uie O o Utuo e Wi Souo
Q vwo wliego ' allro (o quel core € uma W)
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Teowwma  Span ({0, Um}) € un sobbospato velouale di V

Dlun. Do %gm. 2 Veufichae .
Prawdo W e Spam , Wy e Span. . Do diun- dat WU €Spou
W, = GOy ke, + CaUun
Wy = 3o e+ du O
Alloro

Wty = C_C\’fd\s O b+ (Cut ) O € Spaum

Reudo w‘eSPQu.) ae R . Dwo daw. e o W& Spau.

W =C Uxg L-o. ¥ Cu Oan
AW = X (CUI k- k CuOM) =2 (Qa) Uy £ + (Acu) Uy & Spauy,
L b5 1—lo |
D . (Mueommende udtpudude) St R da U, 0n w NV souo
Queanmente Lu,o\k‘bwo\sw& s Q' wukea loro coudslwomsiou,
Qieare doe £ 0 & quella cow Jedhi 1 coefR. nulli .
T stundoa\l
CLO e £ QUM =O =2 =G =...=Cy =0.
Vimorson | st b due sowo  Qlueavmedde dippudodi se
exide wuo Rovo cowb. Qu. cow coefp. mow Hedh nulll e o O

> N
Euplo L [R7 Y VoW U|=Cl,’2.)?>) Q 0>2C2,Q)6> Spwo
LN DW. peadss Uz 2 20w, o
A0 —Uq = (_O)O\OB

I R>1 uddou 0 = Cl)O)Q/)) U = (2, \\’6)) 0‘32(0)1)—\)
Sowo UN. DP, . quomto
Ua = U —-2U%
'y oLuLWAL
2070 —Up + Oy =0O

= 0%
coub. Qiws wulla com P #0 @I
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™ML St Ree Qe Oy, Uep w N Sowo Lue ststemno opuerortou
Se. ogul e &V S cawbiuogieue Qiuean & Uz, L U
T stuwdoc

YoeV o U,y Qo W W tc. U= CO i +Culin
Detro - abhduwewdt

V= Seau ({03, Um}).

Ad&a\»o%omm\&) R diee e 0y, -, Un oo U softespodstio W
eLP

W > Spau (§ oz, ..., Tak ).

Diﬁf_. U e e U4, ..., Un Souo UMa bae & V s
® U4, ..., Un Souo %QMQNQ'\-OM N N
Ua 8owo QUuecnwenle  tudipendosds |

® Us, ...,

Tute Qo bod & wwo sp. Vet ( supposto de ue esishauo)
ZWanwo o Seso wuwerno di Qo
Quedo wumeawo 8 Qi DMENSIONE dllo sp. Vet V,

EWQ__{_ \/ = L’\Qs, Ouwa 'Possi bile, base Q:

Oz = (4,0,0)
Ua= (0,4,0)
Uy = ((0,0,%)
Pt sowe wmo bae 1 Do fne 2 veifice
4 — Souo peuexcdol ; ciod Ok Wl O e R & coudbiuanoue,
Q):,U.QOM. A U4, Uz, Ua. 9‘&0&\0 ($3V Y %QMQAA.CO 0O e R3 e o
S Cowme U= (a,b,c) ) guluda
U= & (4,0,0) +b(0,4,0) *+c(0,0,¢)
C’{M U e cowb. Qiw. & oy, Un, Uy
L - Sowo Qiu. Wdip,, o Se Ly +C0 +Ca0s =0 ollova

Bae CANONICA | ((quiudi dewx R = 3)

C=Cy = Cx, Factlr
COWVk &L U2 ¥ C&@a = CC”C7_7C,3')
¢ quedo ¢ i\ welto wullo R esbdo & G =2C=C3 =0,
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Esweto 2.4 V=R* Ouwoe box & (£,0), (0,1)
2.0 V=R

Quiudht o Rw. e
Do Lars. 2 Weufide

— Q%,u; ?0\. &%(QAQ 42 o coub. QNueare & Oy, Oz, U, Uy
Tuaid

0@ +bx + e +3 = Aviaby, » CUz ¥ vy

— souo Q. Wudip, \:ou.duZ o cab. Ru. sota Sopra & il
pitowio Wwullo At e 3do e a=b=c=a =0,

2 L3

N T %mwh W Ry [x] @ dwm. € kr e Qo bar comowlca
DY WAV NI 23

)

Eswpto ¢ V= My % % A
¥ % %
Ouo possiele boe, (G piv sewgice) € dato dg € Vedfoul

LOO) 0 40 o o\ O

> ':_\f -.\f oo

O 0O O 0D 2 (ooo)‘ 3 \oo>‘\’¢>--'
So Wl Souo oodte.

XV %mu@(o»\e Alwe QM,\MM) SE N

(£,0,0,0), (0,4,0,9), (©,0,%,0),(©,0,0,1)
2.2 V= R™ + QG bamr cauowco ha m Qe e i
k - erluo Quuendo Lo & W podiateue k
2 O alkove,
Exuwptod N = Ry Tx1 = pMuout & %mo\m £ a coeff,
NV VNS
Que. ?oss\\o‘\\e, bore 2
U, = x*
Oy, = X Do cauoica ullo SPARO
Ua = % ded poliuous, W %vu,obo
<3
o, = 4

29
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Esuplo 5 Prendlomo R [xT = it 1 pdioud coefR, neold

T quesio Qo wua bame cow w uwero Gwﬁfb e Qumerdt NON
sk . s na ?\ewo\»o UMA VMUUARAD @Lwﬂo 3 polluwoun,

OA, -y U

W soca b s Wassiuw 4 Noxppresediedo, oo grodo (Uk) <9
BN e%g,u e 4. W

A quedo puuto o%w coub, Qu. & U, o, \m%zraxln 5%
qw'lup\ll Lou potso ottevne, doddt ) 'pob\uouﬁ.

Quindl salta ' esson f‘dw@(o&mi.

St e glovra e R [x] o SRweustoue INFINITA.

— 0 — o —
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Ca\om)

Tdeon

ALGE BRA LINEARE — LEZAIONE 43

Teouwwa,  Na (Ui, ., Um) wna bae, X uwo spasio webtorale V
(Moo suppoutudlo dha estshe wro ot cow wu Muweo luto
&R o Qosmendt ).

Mo ogul. vebme U6 N St pus saldue . wedo WMo cowe
ot o ous. Qlucare exe%zx A dolla Yo | clot 2sigowo  Luukcn

Can S W e,
]U—~_c,o~.+--.+GAU‘M.

Def. T wuwmek & ..., Gu N oo dA' o Mzpetto alla

base Wy, .. N,

"D‘Lm..] Qe estigromo i, G segue ol ga%o e Vi,...,Vm Sowo

%mm’fo«&, .
Davo ddu. e zowo L, Suppourouo e o Ue slauo
Q&Q/@C alhl ) gutudi

A
\ = SV k- ¥ Cu N = C,d_\"l oo S N'an

Mo allova anned e
g vettone. vinllo

(€Y b v (GB) Va = O
Essedo b\, ., Vae Qb tudip. | poa éorﬁe. Sttt 1 coefp.
dwowo  esrr uwllh ;) quiuda

=S =0 por sgwl k=L, A
ol Cp Gy (;woaw\ e =), AN

—_—, — o —

Hssodm Luma base 080.2 vetfou VeV diveida wma
/\I\—u.p\o« K nuwme ¢, .o, G oottt dalle Sue,

o poMaii. .

Lezione 13




62 Corso di Algebra Lineare — A.A. 2014/2015

Esupio 1 \\quleic,a/\s. Qe (1,2), (2,2) souo uma bae ' R2
Soouns Qo counpouenh A (—1, 1) Mseedfe o dale ok

Duve vanlfiCon, dre souo Uu. tudip. e souo gpueratoul,
Prudo uma cowb. Uu. geuerica, walla e veufo de
{ ooe»ee Souno u.&mo{bﬁ o O.
a (L2)+ b (23) = (9,0) & (a+2b, 2a4+3)b) = (0,0) &ED
2 +5H 2O -5=0 o sz3

%a*—’b\ozo a + 25 =0 A =0

UV uica ssuoue. & a0 b=o quiudl souo Qu. dwolip.

lﬁwua:\owl& Deno \\QAX»%CC,OML S\ G%Uut. Rowendo & B> (4,R) e
b, RQdveons W (1,2), (2.3)

a(h2) Fo(22) = (AR  dwe o saupr sdwioug

at2b = A (& lo slesso sistewa de prwe, sdo
20 1pb = B DL @mwo%swf,o)

o+2o= A Questo UWa RO SOWMIPQAM Saw}cel,ouum
~b= B-2A o il Pr1vor

) 2 L A B
O C4): B-2A

CGW%OH‘W%; Q. compouend e (—1,4). RPiadweuds can A=-le Boy,

qUALBA, o o
ok 2o = —| ~> b=—6¢ VERIPleA: 44 (1,2) =6 (243)
b6 0 >4 = (=)4) ok,
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C'_l ) Lf) 1\

IAA\QJ\)QMM %op\uﬁ»h&m!
SN0 s%wt meﬁb’\b CR Qo /\9_ch® deQ
Wai\do%xmm ‘@ av, e bVy

—_— —_— D —

Em@cg_z Dlunotrcore cle

W= %+
Vo = X +9
\f:.\):_ % —\

Souo e aze d¢ R, [xI.
Teovane Qo comgpouendt &t 2 Mspito a quede bay,

\_’R;uww, Qup\iwo\m&/\;oﬂ AMirbve + CVg =0 & spexo dleo Vega

a=b=c =0
AVikb\r + Vo = & (w+) D (OFr2) +c (r ) =0
by2r (o) x4 (aszb—c)=0

b =0 © 4 ©0' 0o L o 4 O
X C =0 4 0 4 ,0 | ol O 4 O O
ax2b—-c=0 L 2 4.0 4 2 —4.0
4 0o 4 '0 4) o 4 'O A +C =0
O 4+ O O ~» | O (4) 0O ,0O b =0
O 2 -1 0O O 0(-"),0 ~2¢ =D

LU'uwica SSumsSue. o O>b=cC =0, osa A st dedmcona dal @q{—&—o
S o%m cooumo 4o porte coefR. Ua | PIVOT.

LSiwo 8?"‘%“@ Do g)m Qo desso sicewws o A, B C a dx .
Nleue R %OY%Q Qe 3L sisewa Uel scludoug. ulea, Pud»n: Q.
powe coofR. & (o sessa.
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LGng@ouch&c x| Devo Madhme  AVirbVa rCvy = %% o

b2y (a4) % + (a+zb—c) = x* quiuds

b=

ArC=O

AL2b -C =0

Ao € oucom wuw stcewme Qdeans .

—_— — o —

Sigkeuu. Qlueom Vs bost < %meﬂ

Exupto 2K 4—343 £33 = )
Xo= 2 25
* =62 = ¥

Lo posso pRusOML D ‘Gomq vetovicle  cowe

2. 3 5 |
X1 4 HQ -\ |+ 2| | 2| 3
4 0 6 ¥

Tu ol P siouwe rcaude N sadone | vetto caloumg des
fowsud, wot coue, couw. Qiueare delle caowwe della uwahice dex
c,oe,e%iuux\"\_

@-ULL\J.AL) bwdiduomo co C4, o) Co Qo coowne & e B o
Bowno ded Ruuin,  welt. Avewo dee

@ N stgbuue Wa sdwsone se e sdo Se B € Spau (£S5, Cal)

@ Se sapesi de L ot sowo gmerehou, sonat stouro die c'y
s PR aueno g 3oBeus,

® Se sopesst dua Qo cloure souo Q. dudlip., sual stemo da ¢'9
foupl ol tuax Uuma Sownsue

® Se saperst dua Souo L \OON.) alloxe \o gduwn. e ?Q«L@j?/bo wuea -
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Esacldo T l'\)-?’) Q' wusteue codtturto . 4° ¢ 2°
Ctucud\m;w\e, e W 80*\'0890&&00 wetoale (7

l\‘zsmdo\{—o oo uwn Qunendo & W el
WMWUAUARAO %@LMCLW st BURE W W 7 s\

L&&ow&z&mmmckws‘mwmw? NO
Boska %au. WA 0o exgUto

W= (h2) e W
Wo > (22-) e W

\l\)\'("\k)'z = (~\)\) % AV O

—_— 0 T O —

[\
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ALGEBRA LINEARE  — | EZIONE 14,

Possuutbo el Jef.

° L \onk  Ux,.., U w0 prueraton, X umo SPoko Ve V ae
Oput 0e N % soio Lo coudb. Lw. & V4, ..., 0.
o Lwallow Ux, ..., Um sowo Au- dudep. 42
CUito. ¥y CuUm =0  => C=..= Cm =0
e L won Ua, ooy

2 sowo Qlu. tuwdip,

Um ouW0 o bate V2t sown me

Towna (esishta i una bose)
So N wwo €. Weloialle guﬂpu&am o Yoawmwmetta wd wuumeo &LUA}*’O

& Woc\o‘c'v .
Allora R @oﬁ:a wm N estee alwmeuo wuwo bose

Teowua  ((Popreta delle baal)

Sooo N wme 2. 0o Wk eSide WA Nwwmero ﬁ,cu&oo\cawmm.

Alova

O Te & bot & V hawwo W0 @esto muwero & dewent  (questo
wumao € Qe Rwaneioue dello $paRio vertorale) |

(2) ko v Custewe AR QRuertOr. | OSSO SeupR ofteuere una boge
Qhwiuaude Acuun QQwad:x)

(3 doko wu ludome A oo Q. Mdip. | posso Seumpre  ofeuAr wua
bov %w w po S et

(@) st R V= m e ho un lugewe S m 2ueaton, alloen
quet Sowo s gofvw Wi b

(5) Se e V=t o Wwo W tusiome X o uddou Qiu. Cudep.
allova queski souo  pere @on}m Wuon base
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TRV Qowémuda\e ( Luuwa R sostiuatous)

St N uwe sparto welborlale .

So %0-4,, - U'Mk wn tugtee X vetou »O/Cu. Cu,duCP.

Stan § W, -

Adlova

Y v

GO Tosso seskiduite M Qmuewdt det b0, Moo We,.. wr, cow
Uiy ey U waodo dale b § U, U, Wik, ey W ]

| Wm]) e (ustene R %o.u?/mfom

WA ULCOYEL %wwo&o@_

_— 90 - 9 —

| Diux. ko, esigtenna bose | Rn fpokel Wo che  Ux, . U Buerouwo V,
Gousiden ottt 3 possibill sofotusiewn, & § 0x, ..., Um}.

Mok K quesi Saxauwo  oucora %we/m&m)b. To Nl quelll e Sowo
8%%0&0@ scalloo quello (o wwo qualumgue ¢ quell) cbe hail uuwor
oo R oot . Dico e questo sotfo tustewe & uua bas.

K § O, o, U‘k_\} Que—é'o Sotoluclene, (Lo caumbiadd o Muuwerosoue ) |

E oodto dus Souo 6we/m3r0fw
oo S, e souwo Q. tudip.  Suppouiouwo gr aswdo ot woy lo
Koo . Adlove eside o cowb. Qdu.

QUL +-il +Cp Ul =0
o 1 ooeR, won Atk wulli, A weno R caumkions i noun o ¢ #o.
Ho alloxa

U‘,:—-ho— -l __ +
C P

Cao Ck
= Ok

Ma allove. dico dw {0Us, o, U] Souo aucowm ppueroton prachy

qualuigue coo e PoNo SO, Come como. Yu. Ok U, .., 0n A

Po%o SolNUR amdbe  Usaudo sdo  Un, ..,

Wo oot tovodo  w tusiowe R Gan . Cou wewo X b unecdt | cla @

QLSO

J

Oc.

—_— 0 — 90 —Q
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lb\‘w\- “QJO.?\O?‘(QQ)DO\J’ (Daudo gor buowo 1 Luswa soshtuaious )

() Rewdo 2 kot qualimgue

UL, -, U S { Wi, ..., W} Qoo gost .
fL oA . - o k<l
‘Q}’u" LUANP %‘u‘m e B } =— k>Q}

(@) Blw. Ul kouwa prcdauk . fosso sewpe offtuer wia law,
o powtive Qo Sstewa di %Quexam preuclundo L+ piecdo
sobrotusdarne. e cowtuma o PRULIONL.

(@) Sto § Uay, U] wn tusioune Q. Cudip.

S0 31001, L., wm& wia  bore

Por 1 Qoo db gost. Wo cbe mn s aw e posso soshiedn, um

PO dor We o Ux, .., U OffRueudo Qucoro dod %up)ro«m

Quuiudl  § Uxy e, Uiy, Wiy oo, Win} - SoUO acOTR gaurarotou;

C\m supposto A v Soabitwto 1 priud aw ). Bico de quega

e Mo\\:agehgaﬂ« souo M Quuendt & FUATULO - S L
fosro una kst Vowsde, die b uio e a wewo ¢

v ourendt

(4 Tute 2 bas Wauwo w Loweudt . Se anesst a 2. e won
Sowo tma bone, b L pdo (2) pohed aver uma b eiuunonds
qualeuuo , wa alloo. o sanebe una bae cou twewo S m elow .

(&) T & bom Moo M Quuendt. Se cwesst m el. cle Souo
Qiw. cudip. @ wow goto wua DR, Bt pho (3) pole ohewere
wia bax ape(uueuso oo (Netfow), wa alloe aves wka
ore cou pih & m Quueik -

—_— 9 — O —
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Egwelot Dl da w R> 1 wettou Ch2z0), (0,2,1), (1,,0)

Sowo wuma o .

Se uso \ox &a@um%&w Jouuk 6»& 2 \\@A&é’n‘d&;:

— dut souwo Q. wdip.

— e Sowo Geuercdon.

Sopwde oot e diuw R =2 basta venficon wa quolungue
dolle. Qe opichs .

Yo g sengie. @ fo Qiueone tuddprudiusa, Dt pOUEO
% (,\)2'1(3 = 6(07111\) Y (_1) Lo) = (9,0,0)
e spro W oftensn % =¢) = =0 (Rvesen guwendon, al posto &

(0,0,0) dowed watten, i\ %wq/\xc,o Vettow (A R,C) e spaome &k owen

® A ¥r =O 3+ 0 4. 0O 4{ O 4 .0
2% 4y +3 2O 2 2 40 | ™M\0o 2 -4+:i0 |
4t 4 O 0O

wClAO = 0O 4 -A.0O
100 4'0 Lo cdoume della pamfe corfR. hawwo | PIvOT,
0O [2)-\ 0 Guiwdsy \'uuica gd. & >c=d=?:=0,
O O -0
—_ 0 — O /8
Eswgo2 \eifican = (L o> (4. z) —\—)> <O\)
o 4 3 4 (O 0 O |

Sowo e bage W Maro.

Sapeudo g Jue A (Maxz ) = 4 basta vaificons Lo,
Qiueons  dudi peudunta

x (o7 ) v ylat) e 2 (00 ) e (01)=(05)
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><+xa»% = £ 4 £ 0 0
vﬁ—%er:o 0O 2 4 4.0
%:3 =0 O 3 0 0'0

4 4 o0 4L .0

RS {’\.A W o=O

O dowwd lowotany ol Guamss ¢ VoW s @am cdoung della,
ponle R, & Nhovo | PwOT,
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ALGEBRRA LINEARE — LEZIONE  |S

EOHHI\ E INTERSEZONE DI so*vcosw\%z]

St YV wuuwo . NUb. Slawo Wi e W, due sotosp, vetoriolt .
:DQ\ALQMAQ/'.

WiaOW, € ww SO‘H‘O&?WO? @
WL O W, € wr SoHogPom‘o? @ Qm%wejml\ej)

Esomplo  Tu R? proude 3 2 asn
ouo SoHOgPoRt, Wa \& lovo  wuisue
wou Qo ¢

tbtm. do. W0 Wo @ mg&os@g Prudlo W & Vot Wiaw,

VA Vs € W ngdm‘;sowv\uq e ol i Wy
=> \V+\, e W\(\WZ
\I‘l '\'\[2 e W?. ( N ~~ AN N W‘z,)

A«xa\p%o QL Loso (=N ANV, a

gommo N so%ogpa/%ij St X uwo sp. Ve,

Stauo Ve W due solfosp. veH,
K QLQ%(\M,&L

\/+\r\l=$\u—+w:

Te N, weW} = Hute le posibil sowmun
R um o & Vo umwo kW

Voo NV+W € uun soitospoado weRouole S X

Dun. Prude due . qualuwgue 3 VEW 1 Miswy e Vot Wa

Lo lovo Sswana & (vaewi )+ (WorWwa) = (Veta) = (wiswa) € Vaw.
N J J ] — 9 b— 3

VW VoW &V e W
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Avologpureande. o (vitwi) = aViEdW 6 VAW . O
eV ew

Rowma  ((Formula K GRASSMANN )
Sowmo N & W e sottospop d0 umo sp. \eft. X.
Allo vor

L&NCV*\NB\- Qo (\/(\\N> = e V + e W }

Nowo &= (NOW), = Qe V= Sl W
\lo@»lo Su. e Rw (Ve W) = mtaw -k
Pruciaune  dolle bast.
o Stamo | U4, ., U § Wz bax d¢ NOW
o Esseudo %U‘.&, _..)ka( Qiy. dudip. tu ) posso cowpletendt aol wuwa

boe &t N\ o\%\uw%e»\cbo Oesety -y Uann,

o  Esseudo 5\0‘4\,__) uv_} Q. wdh . W \U) poxo m\o\e)rowu o LMo,
base & W Opgfumopudo Wiy, .., Win,

Dleo da U, o, O Ui, -, Uy Whegy, e, Wi

fBowo o o U VEW, S o k. \A,ow@x.m%?ud&)m

esoltoment B (m—k) 4 (M) = wim -k

Do %om 2 \\e/u‘.gcch

(£) Souo %u&xoérou O%wv Duuewto x € V+W & sotde coune

%, ;‘_\;/ = T\ +-~-.:-<M~\fm~4+ d[\l‘\l—--.-}ék\fbw
W Ox w

quivdi x € cowb. Qlueone el mimte ol bt

=\
1\
W4

(2) Soun uma bose  Reuwdn uua cowh. Qu. clw gaoauwvtco\.
QW Lo 2OV by Ve oo +bom N + Cupy Wi oo + Cu Wy =O

e Spuco . WBR cpq,@@ oo vull
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Brlo a dw it 1w

&U‘\ Lo + b\u\\fMA ‘:'- \:_Cb‘-\ Wb\—] -t OV\WM)J ('%:)
e\ e W
wa allove ska e VAW, ura allove @ cowb Qlu. 3¢ 0%, .m, Ok
I powicolone

— Cep Wiy dooi t Gu W = vkl dv
o taude futto dolla sesw gonk. adoloo uma  courb. Q.
Ny, ey Ve ) Wiy e, W s @a O, wma esseudn quesh wua,
boe b W o 3 R deouwo  esae VM\U\‘) quAudL W&Hoa\q:
AU G S-ui=Cu >O.
Ma allova Yoruaude @d (%) N lawiue a dx &0, quindi audss
quallo a €< €O, wa quelo a sx € uua cowmb. Qiw. &

Wiy ey N Aa € o base AN Quivoll | aucore Uita NoRda
dut L el souwo viull |, quiudd Jent 8@@{ ed 1 b oo nully),

Coso padicdons.  Se NNW = {0} clov coukeue selo o O,
alloxa  Sue (NAW) = O; quindic & gfom\a Roewta,

(VAVELYY
Lé&wu (vew) = diw Vi d&m\l\{—l ?WW{O}, T

DR, S VNW=%0% st ke e V+W & Uua Sowmwmo deha e
SV SOuN

NVNOW

R sowmuwn daeig,

[Foto foudaumerdelle ] Oguil vettor x & VOW s s i wodo
wuirlo  cowe o & un Qunewdo & N ed un eoumendo d W,

=

Suppowiouuo da S SN W 2 wedt 1% = u sy = O+ W

A\o o, Ui -0p = Wy—wh . Quiudi =Ly = Wn—w &NnW
eV ¢ W
waa allosa © W%@‘rﬁ O) @0-?3 -0y = w)‘UJ\z?—O;CZUA'Ud&\ Uy =02
N =Wz .4
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O%wlxe VOW S soave w wed (o cowme  x = o+ w-. Allomg
Uew 8% Reowo &LM&%%&KM\P@‘\"“OQV&W,

— O — 0 —
Ew_o_@ X = VL)}. Stawo Ne W due s3p. Cou d{M\/=c\€uAW:2_
(plani por Vougpue).
(s POSTUUO Ave o0t lerresione ?

deun (Vr W)+ R (VW) = dewn Vs dew
1 T
2

22 ¢ 3 gquiudi Jo posn Ul souo

> 4 (NAW=RY | Naw = alhe )
2 + 2. ( N AW \&&dﬁmz)qwm\k V:\M)

Egupto2 %= R> Kwe ¥V >R W =3

A (vam)y Kwe (Vaw) = 6

> - 3
& 2
S |4

Eswplod K= > N'= Spaun § (1,0,1), (2,0, 1)}
W = Spau 3 (41,1, (621D}

duw N =2 (Y%e,wem&or\i&ewoz e souo Mu. Gud»c?_\ae&d,z‘,um
owo o wultido  dell)ofiro )
Qe W = 2 Cs‘ce.sxo THSAVID)

Coue, mcanyo Mun (VW) ? é SeupMce A

N+ W = SPC‘UJ* i(_ho,\\, (‘2_,0,0) (l,l,l\) C’)l)‘)}
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E ovidende e 1 G 9OWOK dati NOR gossouo essw Qi Cudip,
(5o o Qoswo, X dweusions de RS somboe > &),
Rovo ad Qiamimone quolowwo sperowdo  dha 1 uouenh Stauo
Qi tudtp.  Rovo ol Qluiuane & wlwo . Reshauo

(h0,1), (2,00, (L)
T voiftcane e eun Qo oud. &8 weto vu cdouna e lawoso

A\ Gomsg
4 2 4 4 2 4 i) 2 4
o o 4 O O 4 0O -0
4L 4 4 0O -4 O O O (4

Soup . udiy. , quivdi  dw (V4W) =3 guiudh dw (vaw)=)

— 0 — o —
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Al GERRA LINEARE — LEZ\ONE \6

Ac\l\\-m%l_ \\QA‘\N\', gouo &Lu.d&?. ge e sdo & Sowo uUmo muliplo
Aell'oto Ca Nthw 2o & b= -g w ?054—0 N 'Fo*?/r‘da\)\‘&are,_)
Cowe Mo 0 gl verbou Wwow vole (AU fuxpodtene i Sisteuna

Queons ).

Sotospans. \\—> desonrow cadrana  ( equomous )
? desozoue parauueticon ((Spaw )

@ Gopte sv q.c. &k sAHOZPAVRO

@ fasone da una  desoioun alhalig
Q) Calolame . o baag

@ Soper owone souune e dutaetiown

Esuplos % =R

N o= § (59,%,W) 6 A XY = TP, x=?>%}~r> Condnamo,

W "—Spau.iQ))o,:s)\)) (1)073;2.)} —> desoMAOUL pARM.
Calodons. deun, & baa de W, VW, Vo,

(2D W & uue softogparto (ki ) Spam o sown) e la diw. 2
(quelli dokl Sowo 2o weth. Qiw. twdip. )

(@) Cowe vewfico o N S um scHospoato ?
Deno %N, 2 QQAL@LCJI,\Q,
Sowuwma  Peuole 2 efuumenll Cx,)%\,%.)w\) e\ o Cx,ﬂ%)h%%w.p) eV
Pords Stoun e N o e
YA > kW X = B (%)
Y2 Hh oy = s W %1 > 33, (%)
Dowo vekflcans cla.  (ratxe, e, Tte, Witw) € V' clog
Q. sue Comgousdh Yeulflcawo Or dese  equotioud
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Crrxa) + (B¥2) = (202 + (wirWa)
i) = 5 (2 +W)
E ques 2 AUOUD Sowuwaudo quelle dale (%) e (k).
Prodovto - Sesea Cosal.

(® Ouo wobka che € uu soMospanto) cour, 1rovd dlu. elbay di V7
Plsovo I\ stgewma e desowr V
%*“@’-%‘FW % XYy =2 =W =0 %xafﬂ—%,—w;o
* =23% x —3% = O (64_7.1—_\«):,0
le vomolbill Be W Souo Mbuws
T=b, W=s, @=W-2% >s5-2b
X = %-s-vu—a >~ b+3-s+2k =3k

0]

Cardy W) = (3% ,s-26, 5,8) =

1)

b (22, 4,0) +35(0,1,0,1)

Quiwds w N=2 o wno bag 9 qu@\lodtéom)cto&
N = Spawn § (3,-2,1,0), (9 1, 0,1)]

@ \opRto Q. oo & VW . Provo a Vednt se | 4 veddou
(2 dn Queraue N e 2 d»_gmmwo W) sowo Qiu. cudsp.
SQ_\/OSO\A,Q) Lo diwr. < ( e o @\wa
Cowe \-»w%m de couo Qi Tuddp. 7 Risowo it solito satewna ,
A dwee o Qaoronr alla Gauss sullea wakia, e la i
L NQHOU COwe  COOUULEL,

2 0 ) | S offwgo L PNOT, pesmo coucluoler,
-2 1 © o de  diwn (VW) =¢

| 0 3 3 quiudi due (VAW) =0 (Grossmam)
o  \ -2 quiuwds  NoWS ol

guivds oo sowwma & Koo -
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() Se so dw do Sounwma € dletbo, Cowme defoumiuo Lo,
CourpoMentt e oo wettow ) A edwpo ok Qz,m,%)?
Dotlo albdumentt | come selvo (2,1, ;3D = U +w-

u Ue N e weW |
Risolwo N\ Ststewra

% (3,72)4,0) 44 (0,1,0,1) + 2 (1,0,30) W (14,0,3,-2) = (2,1,1,3)

Souo Stae da Ua solur. tukca \ae/ud»Q\J 14 eld Souo
o bax XK RS

A questo punko
— la sowwa ded prun 2 ped € Qo cowp. Msp-a Y
— s deg@iud > s v Y S s s

—_— 0 —m o —

ExRuptos XK= @531;%3 zePok.digmAD <3
N={peoe X i p(5)=33 & wn sofospano ?

Nol Se prewde due polivoun P e P00 bec Pi(3) >3 e Pr(S) 23,

Lo Loso souwio waniice Pi(B) + 32 (B) =6 # 3, quiudi
Wow. \ou BRUa_

\f*—%'PC»c)G- HZQS D (D =—o} S mscHogfﬂAm‘o? st L

Cowe calodo . & oase ?
l ARMLNCO pALuo U0 3 Otbricxyrdxs = PG
M@ow%o\a COWOLONL
a+bBhi25C s 285d =O

Ho 3 poraumal Woen :
d=t c=s b=w a=-s5u-238-125%
q\M‘JuAL

(a1, d) = (~su-28s—-12sb) s, &)

= % (-23,0,0,1) +5(=25,0,1,0) +% (~5,4,0,0)
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Quiudt M N =2 e o baw o

~128 + x> i ) » _
I } poliuouw) nicoshruit o pantive da (o, b, ¢, d)
-5+ X
T2 omerh & N Qusansenk oudbpeudatt.

—_— —e —

EW*L@&?) K= Hw-z_ \/‘-"—%AGMZ,Q‘ \ A(,?L)"(é)}

S S.sp- tetfoale ‘7 NO [
Rendo o walch Ay e Ay e M@m Q@pmpﬁ@&ot

A(3)= () s A()=(3)
(At*Az) ('L) > C%> A wow @ ‘OQLUL> Ciu,t\,uk{k Lo 678'379\
NN PRSI TIFIMPRe

b
Nediomo Lo Hwn, @ o Bov, Azgc;)
Q,WQO&AQ?QLOOUAL%LM

AGY-(2) @R (&E3)-(o)

Ho ot 7\ sistewnn, a +2b =0
i ct2d =0
Lo vanbolsl, Wota sowo (g teumpio ) be d
b=t , d=s c=-235
Quindr  (a,5,c,d) = (=2b, b, —25,35)
=t (-2,,0,0) +3 (0,0,—2,1)
Quiudi dun N=2 e uwua bax ©

-2 | O O
<oo ) (-9—\

a =-—2t

Lezione 16
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Exumptoy W = S{ﬂ»\&@)o,z)x)) (he3-2)] & R

Noglto - sctoue  wua Yappramtois.ous. confesiauns .
Swcauuo eq. dol Hpo  ax+by tcrtdw =0
Soektuisco (6w, Fw ) = i 2 NeHow dorkt

a + 3¢ +d =0 A)+ 2c +d =0
A+ rbC_—zA?’O 3&:0

1o L‘,\Loo%u):,\b souo 4 aybye,d . levoamaleth Woow ssuo be o,
Qi

b=b) c-S , el——O) a = -33

(a,byc,d) = (~2s,b,5,0) = &t (0,1,0,0)+5s (3,0, ,0)

Quiudl, 2~ possibil eg. Souo
— Lro,s=4 PSS —3%+ 2 =0

— Y=, s =0 ~ Y =o
Concustoms W = %()c,%\%,w) & [R(t Y 8:—0) z =—3x}

Qes. Quaondo st vaumo ad mmw%aw e eguivalenls
O ettt a stsheuna Qo caaesaue .

—_ 0 — O —m
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ALGEBRA LINEARE — | EZIONE 4%

\ﬁPPL\cA%LON\ Livear) | Slawo Ve W due spost webbouald
U\A,‘Q\Q@Lcoﬁe'\m Qiueon. < uua %uw);{oue_ Q: NV =W tle e
@A) R (mxv) = Ly + £ Yue V, NoeV
G R (dw) = & Rw) Yue V, Ve K

ESuueio oo Lo dovoka € w! QPP\LCQ/%\\M Qiurons, 'PQMLQ)
o Qo doviota della sowuna ¢ Qo Sowua delle dewvode
o & donvolm K oL wolk e *@U»ﬁs\\w Q o - Aok Mwa_

Esowpto £ V=W =R  Coue Souo-(@tﬁrq.%@.wwi%m
LR - )

Po k=R, alom £ = R(x3) = ~RCv = kex.
Quiudi, dulle & Luodow Q2 R = R Qiueart soun del po
-%Cﬁ\ =k % (‘\\ 8«1@»\@ C uumo DY ??/r L\O'LX%CM\.

Os, Se 2:N >\ ¢ Qe allova, £ (st Bv) = A w) +RL(v)

[ingali £ urpe) = R0 RN = 8802800 ]
09 o)
P& genevale ™ Lo combluoitout Quan escouo fust do £, ciod

% (_C\V\‘\‘CL\IQ, oo Cv\\fm> = C, % oD -+ CM‘QCV\A.)

Esgo 2 Cowe gouo @LW R L. R* >R Qtuecinr, |
Rigoodo 1 sowo del o -%Cx;*@} = Kx*—@»a

[ Bsbo i (0)=>¥ = .Q (oM :Q) oo ey
Rery) = R (%(4.:0) »4-(o, 1)) = =< £ (1,0) =4 R (o) = hx*e”é 1
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Teowwma  (Sruttuno delle appi carious, Qiueont )
Slowo Ve W due £pasn wWlouol . Sta V X Rweustoue §Cwl’ock, e 8tq,
IV, ) V) e base 3L Stawo (W, .o, Wi Veltoul qualuungue
3 W (s € doBa el Atawo %wavc&@u‘u o/ Qlu. Cudip.).
Alova esigke  wn umica fuusious Qusoua.

Q v N = W

tole dua
Rexwd = W N L=

Brdeluwenk 1 posso scupighe Sox wowdont wua quoluque base,
Lllo sposto W o, A quel puuto b Cuusiove &
Qlssalo svuugua..

Du qualunque Ve N o ooe0 sowaUs Cowr. coudb. Qi

N= G\ d-o + Ca N

e qwﬁwﬁ:
R =R (cviniar GV = cRv) -t Gu £ Cvan)
= C Wi 4o+ CuWan,

A vgoc A logea, donl wuificans e, Qo Quunions okt defiute,
e Uuweont ;| wa & wuon bifica Auupile una volte capito ceso.
'@ do %@N\L S teatta A cudflcann (i) e (X, oy

€ (urv) = R cury» Rav)

£ () = xR (u. q

Em@g Diwoshons e 28k w! wwica @tw/ﬁw Qiuc. —E', B> - R2
ba'\’q' C.\};\&._ W \rz W7_ V% Ws
% (L1o,\) = Cl,%) ) 3% (yyo) = O)O) ) '@ (9,2) = (ha).
Gledone. £ (),

Tor W oo, R deutburn borka wuifican die $Vi, V2, V33 &a uua
bose d¢ B2 W\ de 0 wdua a lowovony alla Gause o i,
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1 4 0 Il L O [DERENC)
o { £ | ~™]Oo U | A~ o (DL
£ O 2 O -\ 2 O ©O (3

Fatto %w@m\g Quondo  weto der weHou cdouua) N nuweno da
PreoT € o dimeustone dello Spow & quel veftor) cioe de) sotfospanio
A essh %,U\W

Pox calcdane £ (1 1,0) Qoo sabouss (G, ) oo cowd. Qlu. &
Ny Nz, Vg ol AMSsoloag

CHLLD = % (ye,) Fﬂ(_\,\,o) F 2 (9,1H2)

A st e a A0sdWe . sxstewn . A quel rpfro
(L) = x v \—Q‘%C\*z\ «2 L Cvo)

= X WLk Wo b2 W
—— o — o o O

I‘HA‘YR.\CE ASSOOATA AD ONA APPLICAZIONE LHOEAREB

Stomo N e W scoat setoviol A doweusioue @Cuﬁo\ (S V=m, Stun W=m)
Star N =W Qlueony .
S\O\ i\f\)__.>\f,\,\} (VSTE) ba&, d{. \(

St § Wi o, Wam } ua bage &0 W,
R &a walic ossodota ad L (Mspetio alle bast dak) low wakic cosd
Costruite.
Sovo R (W) =[G wh [y \We et +[ Qaut, g Wi
7

42 cdowua dello wodia

% () = W\ Azy2|W2 oo | Aau,2) Wan
N f 2

22 cdouwa dlla  walie
Rowduudo ot otfewgo wio woite, Mo o
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LR 4
L) &) | R(va)

da A o wakie assocodn ad R | come caledo £ Cv) poe un
quoluque WHto. Ve V "
Basta
— Souvo N Cowe combluakioue Qiueaks & Vi, o v Ottewendo cosy
W oauwmak (U coefR)
— quedl M uwAk Q BRUIC come U vertoy cdowuno x
—> wolktdico | veiow pu la walite, etod caledo A x , ofteuendo
ww vetton. cdouma wa%@x%%q M
= R e ek bel webtoe, edouwno Sowo 1 oRfR. di R (v
Mepetto alla bae Wy, ... Wan-

Esueto -% \ R> = R* tc
R0,00) = (23 R (00D= () R(,,0)=(25)

Intaudo etde wuica €+ R — R? con quede proprieha pochd 13
VoMol tu panfeuta oue o bae R>.

Nogflo soiwne lov waahice de R wsaudo tw camfemta o bas cauouca
A, . wwmvo Qo o Camourca,

W= (1,0,0) Nz = (0,1,0 ) Va = (0,0,1)
Wy = (),0) Wy =2 (0,))
ROn) = (242) =[2)w, H3] W, NI
£ = £ (010) = R ((1,,0)= (1,9,0)) A= (3 5 )
= £ (o)=L (Loo) = (0,2)
L ()= (3,4) > 1 Jw »[wy <O wiHzZw,,
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Quaute o £ (3,9, ?
Rigpodiny  (#,9-1) = ¥\ +3 -V 4 (=)-\Vg
(o 20)(3) - (&)
o) =
3 9 4 - 35
l’\aewo Qg,couk@ouew\% e Q (%3,-1)
MSPQ:H'O alla ko @uoultca tu QMO

Concdus oua. Q (3= (1, 25) = U-Ww, +35w, .

— 0 —0 —
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ALGEBRA  LINEARE
| Spors. veorali |eton
i b

J Cmu@ouw,% } N uskear,

EWQ.} NV=\W = YR&Q, =]

— LEZIONE 48

Suuious
[ Aeplicaniow, Qi v sp. \oHoviali
i o

T+ Tabelle dX
VK WLCOAA

Coust deng %'. N — W 6@@(\@4& coue £ (pen)) = P00 (dertvoda)

£ (arbxsrcx®+AR) = biocx yad x>

Ty

s @(»UN%\-M Qo %mohi

[peaxrqeal! = P+ g

[hpcol! = dpieo

Cousddun . gowtAg . Ao ol {0, 2,5, %]
Noghio salvan b walice asociods ad L Msp. a quesk sl

LWy s 0 = 0. 1+0 % £0-x7+ 0.3 O I © O
Ry = 1 0O 0 2 O u
;@CXL) = 2x = D 1+r2- % 4£0-x240- %> O © O 3
£ (x?) = axt 0O O 0 O
T I
S \YO\QSSQ COAO&\CNUL % C’bx—x2+’<3> QO) —QG‘-) —QCX'L)
LA6))
ek
O f—\ Comppuedy, R R (_.)
3 *
A. (q = s.<>
| >

4\ coupoteutt del piuouuno dodo
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Eswpo2 N = Re, Tx]
W= R"
Gousldno  R:V -\ R (pe) = (p(),p ()

SUvefica  factlwente e & Qiueona .

\TO%QLO QO wokice S% usaudo

— & podeuwro. o o {0, %, ¥ § W, Vo Nia
— S O e bouk i(,l‘o\l (o,l)) %.W‘)W"'}

sl

Rewy= (1, 0)  =(pMuouto cale. m 3, delvate caleltu 2)
R (W) = (35 )
R (N3)= (9) L‘.)

La wolice © ( 4 3 3>
O 4 &
)
20 pve) Nﬁ% (Va)
pe %como e No\esst ﬁ lez - Fx «—93)

2
,t Q—\/‘l —';\rz—}-\fé A (ﬂ?)

Calco\o 4 5 9\ /2 ~1O
(o L4 ’7) ; (~3 M3 Towy —3W = (H10,-2)

l
P?\C‘ﬁ)> 2F

Nomtowler essa apgicordour. \Uio 4SO L
— ?o\:\k%a o bax ix—‘l) Xz-t;) ~><3} m@mc@m&{m
/
— oy oo \a bax %(1,1))(\,03} s oase »
W \N‘y_’

Ricovdo R (p) = ((pe), @)
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U

RO = R =) = (2)15 4. wy + 4. Wy
R )= (&%)~ (12,3) = 5. w + T.W,
R (va)=% (») = (‘33“> = =Wy = 2. Wy

4 5 +
es
1 ¥+ -2
T A
20n) v2) R(Ma)

Poviauuo o calcdony, £ (R-zx2) usauds &b unovs wodic
— Sono W -Er i cowe Couwlb. Qu. A Vi, V2 Vg

Kot Ae2 = —2n+ Ny & 6y (vifical)

-2
— Rolk gxo \a woke, B A i\ Settoe cdouna (g) -’

(1 5 —\) ~2 (~3>
| :F -2 | = "?’K) CDUA.{) = ‘% (_XZ“:FX-\-L) AA‘«%PQ/FH'O
6 alle e Wy, Wy
— aotekicn Q' Quuentn:y £ (xFx#2) = ~3w, ~F Wy,
= =2(),)=*%(1,0)
= (210,-3)

Neuudo Cowe Privwa /

= o

Dowowmda  Iu wuo oo N o wuma bare { V), ., Vm} e pot
o wma ‘o slcn)-..)cev,}.
S couosco Qo compouent b wn Vet v /quPe)Ho allo
pina ot | coute Hrowo le cowpouentt A N Uspetio
ollo Mcouda bose
Rossioimenk seurn ‘@fu lude Qo wolte, | atdewma Qlueons ...
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[MATRICE ™ cAveio dy BASE) Prude W INPOT & coupouete
Megeito alla ko (W, ., Yl @ Moatiteises tw COTROT QU cowp.
Qolo sesso weou Usp. alle base §3, 303,

S coBuLece O
A A
— Rrado V2 00 sowvo coue cowb. Q. X Vi Nu

NS () VI +@fo
AN 2
49 couma

— Pld w %e,mexa\e_ lon e~ Q/awua cAowua sowo Oaw.poumﬁ o
Ve AMspeio olla o § \r.) /\\I 3

Queda walic "\‘\’Okia@‘fuw Qo waeouwd"t cowe detyo (ﬂ’\xf\A)

A v 1T 9

v N9 N \' g

Gouse %m%um N podoio o o waohice ed uu Vettore colouma,

A (\Z> = 42 colouma At A (Ct\Cz ‘;M><b>

Oo\.ouM.Q;

%’P“g"‘b'\" = k- 0lwg Clouma R A

W

<

0o—0Q

e A (

%)
X

A [ 73] = % Cs 4 %G hoes # B Coy
Kan

N grodotto bro Lma tualice A o ww VeMow Colouma x & e o
o coub, Qu, dedle cdoume & A usoudn %Q) Q. X x coue CofR,
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Quezto fon %uuhlouom, dudo !
Ad evpumpro Rl Caso del Cauloto Ak bo | s tu buput o Qa
Chouwmon Xt —-r ¥u ) e M&poum,tbk al velop

KNy el Xu VY
tw ler-puc\‘ wh  Aono

X C o+ X Cy hvl + %m Con

N7 /
Wiy -l Nao sedBi AMspetto

alla  wwova o

O
Tadwcudn s do tu Cnput (é)"" posk
Mhaono Ce b Souo

Courp- A e uz?sztrb alla wwove bam ,

_— —/ ©°
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ALGE®BRA LINEARE — |_EEZIONE 19

[kex. & IMMAGINE D ONA APRL. LN

Stowo N & W go.vbodali . Sta R VW oun! appl. Wweang .
DR, Sika or (2) (vudeo & £) L' tustewme

koe ()= ve V. Rvy=0] | (voken u powtewba e vouun 0)
D & K W (R) (wwagiue & €) L ustewe,

LAAL\Q)=%%cw)LOeV3 (Y A vettoul T e ae Louwo
Qmwoxeglue, N qua[w&a}

Os. Yer(®) &V @S W

Roawma () Ker (£) © uuw ssp, WAL bV
@) Twm (R) & uu s.gp. Vel W

() Duws fore > “flcla,
o Sowwma . Qo 0y & ker (R) & 0m & ke & Mo o OyeUy ekor )
Rty = R () + R = 030 =0 = O+ 6 kor (£)
0, 0y € eer (£)
° pvodobln » doko U6 ker(f), Yako a6 K, allovn a0 6 k() polchy
L (v) = dRw) R
U e kv (R)

() S Wie mB®) ol Wy =R @ Wy el @) dod Wy =L ()
a\e vo
0+ W :.g (o) +€CU3,) = ‘%C&[Ww) =) QN+HW% 6 lu«(,@)
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Aualogauuenk g1 | guists b Se W e Tun®) Oiod W= ),
Qlova AW = dR () = L @w) => dwe . 0O

CeconMout  Staumo  § Uy, ., Um} e bax K V.
Mlovor {8 (o), .., Rum) Sowo Qeuaaind b T (R), ctor

IU'“'(@\ = SPO'M (%-@CU’&),--., '@CU'“\}>

Prudo wl guolumgue W e T (£1. Mlovo estge aluwewo wu,
e N b R(vy= w. Sowo O cowe Couxb. Uu. Qe . dolr

Sorg
U= GOy el + Cu O
Ma  al\oxoy
W= RW) = R (v t-n + cutm)

)]

R oo + Culom).
Cuiudi. w £ cowlo. Uuw. & R (ue), -, R(Um).
Ovviaumendt ol a3\ Viapersa , CRog Pyl cowb. Qu.
R (0e), oy R(Um) tx v I (R\. @
el — o0 —
Toto geuerale,  Stame Oy & O W NV boli die R o) = L ).
AMlovo,  O-0, € ker(R)

L Diwe, L n-02) = Ron-R () =0 1

Touwwo  Ou' appicofoue Qiueame £: NV — W S didto. A
e Mo M ke (R) =0}

Diur. Se & dulddivo, € ovoio A 3do O PUS audonL O
\epaonsnn |, sugpout Ouuo  de ke (€) > $0} e Rwodrlouwo &' duiehivito’,
Rewdiaumo 0y & 0 b.c. R (o) = R ().

R quamto dotro sopvon &l Mo 0 =U2 6 ker () | quiudi U\ -0 =0,
Co® Un=Uo. 0
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eowa  ((dula Kuweutoue ) ( RANE=NOLLITY)
Sta R: N =W uwapdic. Quean .
Allooy —

[dm (koc(®) + S (Tw(®)) = Hw (\i}

Peudo Uua bome {Us, ., 0n} W ker(2) (k= diw (ker).
Allova 1 WMl O, o U Souo Qi dudip. du M
Mo alloxo POSO CRRIULRAL WIOU Uy, o, Oar wodo e,
Ut oy U Sowo  Uuo bae & YV (m=diw ().
Dico oo §R (0un), -, R(0mY] Souo  wua bag S T (£),
Se Lo dtuwero U @\Mdo ?EAC,QN: Souo M—k,
Quiwdd dux dam. Sue cose,

Ul? ] UL) Uy =nny On,
e R (0w -y & (Um) sowe Nu. Cugdip, \ )
o £ (Vett)y =ty R (Um) KU Jun (L. Q (0rest) )y £ ()

N fico doe Qpuexauo 1 Ui Domento W e Jua (&) € cowb, Q.
& R (0e), ., R(Um) B quando VO pradudewenk |, clodr

W= SO Lot + GeR(UR) + Cly R(0un) ko £ Cu @ (Um)
o

quindi W € e aeodbo. cowds. Q. &t R(0wn), ..., £ (0m).

Ngico dua Sowo Q. udlp. Reuwdo wa lovo coub. Qu. @a«o .

Ceet R (Cen) £oo t CM-%CU’MB =O oo
€ (Ceulpp #--+ CulW) = O | o
Crt Upyy Lo £ Cu Um & ko (R)
Quingdi. @ cowb. Qlucow ded priund  U%, ., Uv, quaudt
Cm Ulemt kot Gu O = QU7 4o + Qe Oy
Podaudo futs o ax oﬁewa@ wua oo, Qu . 3 0%, o, Om cha €& 0,
wo odude Q. dwddp. detht coofR. dwvoup oxsL O, Qoo poudt -

Cesl= ——c= Ga = O . [u
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Coueouania £ o Stw (W) > dewn (V) allom £ wow gus eswr,

Su&%;\-\:\\ro\ X

Tufali Qun (ke ) + o (T ) = dewe ()

:33 @es&e swt%e‘Hi\)o\ Soneblee.
or u (W) & wow

gt eohwbe aleg Wm

T geuexole St Wo  comuugur e

l dun (I € Ru (Vﬂ

Com%uumsa 2 S dw (V) > (W), alloxa £ wou pus esseg,
Lurovo,

TuLath, Heaw (ker) & dun (Juw) = (V) ) da el

&UL (_\cer) = e (V) — ddwy (L > Qs (V) — Mw (W )W

Y € (W) i

Quiudl ge e (V) > S (W), allova, S (ker) = 1| ;) quinds il
kex (R) wou (uHeue 2do lo 2000, quiudi £ WoN & iwiethva,

Com&m%uma 2 S daw (W) = deun (W), allorg

r% T levina Ae e Aolo A R @ gwlﬂgj“r{\m.}

‘Duw. Qo (o) + b (Tw) = R (V) [ = i ()]
Julettoa = Qo (eec) =0 =D A Q) = R (W) = T =W Dswng.

Suugeitorn = I =W =3 Sl (L) = dw (W) = dhw (V) =2 dewn (kerd =0
=> ¥ 2503 => £ < uietiva. 0
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ALGEBRA LINEARE  — LEZIONE 20

Roloatoui, o Stsheuns. Qlueom |, e, Twi.

Ewueos V=W = R £ R — R?
Q($,%,%y = (2x+ 3, 0=, :J»c—vdﬂ%)
SU vl ca %aotlmm\e STORE Qiweon. ,
Classieo & calcolane, M 2 ot & ker (£) & Tun (£).
Poc hovone. ker (R) cnco 1 WU (,4,%) b R (my,3) = (0,9,0)

2%+ =0 2 O \ O 2 O (!0

2) O !0
\6—% =Q © |\ -1 :0 O 1 -\:.0 O (\) -\ro
9,7<~'uc)\—'5% >0 2 -2 3.0 O -2 2 .0 O O 0.0

&:%—;JB) =z~ =>—% = x"é-b

Sol. st ghena  (%,4,%) = \:(—2> ) )

Quindi W (eoc (@) =+ & ke (£) = Span (=L, 1,1)] = Spau{ (1223},

i 1| kouma della dwensone Sapplome e Qe (I () =2 = 2.
Resta Ao trovome v bax dell) Mma%ua,
Reudo W pontenba Yoo bas camowiia 1, x,ex Allore R (00, £e2), fcey)
Sowo %uuexo&vui R Jun (L), o>
Tw (£) = Spm%@. ©,2% (9, 1,=2), (1, =,3)]
Wou- posRowe  eeat. W tudip.
L quedo cono o bagp & Ju (2) € covhtuta da 2 Lowend
Q. CW‘?') as vurpto \ WUM 2 - §l69_,o,9.)) (9, —z)]}
souo Q0 dad. BRACLE WM,
UL wuo  wnliplo dellaltvo
Eseudo W wuo §p.d w2
pr fova S0 | o bak,
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Eswpd 2 V=2W = Rea 0x]. - N =W
£ (pes) = POO

% (_a+b7<+cvﬁz+ Ax®) = bioscx+adx*
LS come e R (a,8,c,d) = (b2c,2d,0) ]

Roc ovons W\ er (@) Medwo £ =0, clod  ((b,2¢,24,0) = (0,0,0,0),
Lo sowroue. © brc=d =0 2 a = vamobi, Qe =t
Quiudl Qo somrdoue o
b (\,0,0,0)
Wududt  diw (xe0 (8)) =4 ¢ wna bag & N poliwouto 4
(& come Mg doa { gliuowd com dalsade vulla sewo guellk
costamn ).
Teo. . = A (@) = 4 -\ =3
SV e (eer)
Ow Rdewa K puector. & i%(e&q) %ce:\,e(e;), Pr(e?)}

2

4 pa P x3

oY %/g, 1y 2%, ?sxz}

Ouo possibile bw&de\\‘imwa%nm g $L,2%3%x wa w'alta ¢
Y%, ¥

(de € coune R e & wwopue dola dedvote, ded pol. grado <3
Souo LN e sdi ) e ot d&‘%m«do <2),

—_, o — O —

Eswgos £.8R* >R L 0e9,2) = 2 Y2

Qu (eex) =2 Bax = { (,2,0), (\)O)-1)}
3ouo 2 e ouo Au. tudip.

() = 3-2 =4 o = {1} oppwa  §-121]
oA
pont.  kev

(Smgettivo, w wou TubeRive )
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(&s\m @Luwuw\ Ow stelmua R u;ua/b{oul e (‘,Ukcoawdk.
SUpud supr SuoRe wello Yovuaa

IN
mabuce, W coona
o % My Qw,«%) o
Y "o
Lo wotic A lo posso prusons. cowe appl. Qe £: R — R
de prude  tw INPOT Cos \m»%zw M 2 oK tuiste tu ©OTPUT

I\ stdewo € [owomue|w b =0. In quedo avo Msolvens. i\ Stskwua
A% -0 wuR d&m\:, hovong N ker X L Tw gwk‘xw\m Q' tusteeur delle
sol- M ww st W SUOOLUE & uwo 8. Wi (o sowmwma I 2
sol. ¢ aumcovy solt 1 bkl N wma sl &swo awmcoron s,

Seow > o, allova St pankura > diun. GNO | guiudd & slewn
Q. (eer) 21, quiudl o souo sdudtous ol quella bauell = =0O.

Ouw strewna (Lot ourogeues | pus W O uo oNes SUAASL
Lo sdumious esistloun R o Adp s be Tu (£).
A wupio, ® M <aw ) Allom wou @ pus avue W&H\;zﬁ)

Quaudo Q. sdusiows, & SOuo , Souwo e dalla Porwunlo

X = Yo + U
A ™ sowniaue del

Solwious, | Combspousaie
qualwmgue S\eura SUUQBRMED

w\fogﬁo wWsoveny Ax=b
- Suppouge X anve rovodo | wua sdwmsue xo  (quiudd Axo=b)
e Cowe SOWo .@oﬁm, Tuvte Qo alhe sduaiow 7

Blsposka » st eﬁw% facoudo %ot ol del steherna DUUOLPUED Ax =0_

quiugi ci Ssoud e volov it b goc cud \ sidewa Lou Uo solustow,.
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DRor. Rox X wWno  SOWUALOW qualuugue o Ax=b
HYa aloxo ACx—Xo) = Ax —Axo = bL_L =20
AR X2 MRsolve N Sigterua ‘wno%meo

%X = Ko+ (R—ro)
-2
sl Sish. Qg

Nlovensa e Axe=b e AN =0, allow
A(gore) = Azor AN = bro =b
Wod Ko\ Mzolve I\ uou Swogeued.  Q

Eszmggg §1><+6-&%=5 §2x+d—3%;5

X —* T 20 9;%——5%25
+ = = = ~Ei. é.
2=t Y 5+5% = 3+5% , Y= +3%
a -\ = —-5_5% = 0, & - 2
2% 2 BEBY ~Y 512t 3 3 +-3'E x= 2 3*:

o) = (3735 335 b) = (5 3975 (5. 5

(5 %)O> + {7(2
Ko = &i&SL

UM QU»OO%,

bose di eer
Anolopaumente. pol0 sistle  (99,%) = (1,0,71) + &[(2,5,3)
s, W
Ax =b A,
2 RAL &

occ\hio
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ALGEBRA LINEARE — LEZWONE 2|

| Matrice Inversa )

Feodewo 1 dobx wma wodite A mxau , Heong, ((se esisle) uma,
wotMlce, B mxm  bole cle,
AR = BA =T
&u&q‘\'@u ideuaa mxaw v T = (10\0,5
Solfoprodletus 1 (1) Come capisco & B esisle ?
(2) NeuMalumente, coune calcolo B.

Blsposba o (4) » estdk G wwaMia tudUpa A & odo 2, Wleho coune
appic. Quean. & bigetiva.
Eseudo . Cw Paﬂew\,a e oo W%(,UOQL v Ua

b{%e*k‘\lm & gqueiua & dhu (ker) = O

Rod 8o 2 880 = \ stdeuma Ax=o U sdo g
Sowreur bauodL  x =0
QRed S o sdw & \owowmude A alla Gawss vibovo
ESSC I Q%j‘“ owmag., O

Esvtupdo | O 2 O 2 1y o 2
A=l 2 & \ |~ ]| 0 4 -3 | ~| 0y -3
N o 1 —-% o © (25

Lotot => estge @ wahxe ‘o
Coue. o cakoolo

\ © 2 |\ O ©O 1 © 2\ O O
2 &L Lo} o™l o 4 -3 -2 \ O | ~»
5, ) -\'0o O | o | 3'-3 O |
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1 © 2.1 O O 2% O O, 5 ~2 +%

O 4 3 -2 \ O il O 100 ©:—20 28 —\2,

O O 2510 | =4 O O 2510 |1 -4

l O © 5 -2 3
- l

© 1 O Al=osl-s = =3

o O | lo 1 ¢

- -1 \|Oo
Nwigica (dhe qudnde ﬁabﬁa> O AAT = ATCA = C%é?)
Rlossummemdo FR&@V\L&\M&A,WN% da (A1) e
\onsovo olla Guamss —Jowau Pouo ad aNes (B 1B). Quela B

9  cwamra & A

a b
Cast eaieo\ani. 2% A = (c 4 ), alom

- | (d_bB
Azo\cLJoc, e o < proveny A Grdog,

a b><d -b <aio—\>c, —%4—9’5> Quaudo duido pu ab -be
<C d/\—¢ O\> N R -sd  —be rad Provo P00 Q' Wewdtta 222_

O — o @ —

Rach quesks Stekomnn  uusiouo )

(O Dodo. wra qualuugue woddce M, fre wuu ?QWO alla Gausg
¢ owe wRMiane Ma s por wia Qe watie R

Esuupto (L 3 1.7 Tog 2%~2.2% equivale o wRMHPloms pu

2 O

1 5 % { O 0O (IR

2% 9.1 -2 \ © 2 0 4 [|= 0O~ 2
[0 o}/ \lL &% | s ¥
Teopialo 21 aiga
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@ l= Qojoveda alla Gaunse %UM’/(‘Olle e coue QAO%‘P'ACOWL a 8x<
B e wolice  wica

Re .-. %R?.E)M = R.- M
T e,
‘)/°?a&s,
3 i; . QL? \ E%) = (> |CE)  (oubwodico dal proddto
MM MEM | Mo fki%lm per cdiowne, )

@ Sowe potito da (A [I) o Qwommde ol Qous) clod woh-
asx @A uma @@k R o tovo
R(AITY = (PA1R)
g\
e qui hovo 1) allow,
wud e e R= AT o Qi asfrow

——9o — O T—

Maralel, U e Cam W boae

Esuweto Reudkamo e R & ow cauowica : (1,0,0), (0)),0),(0,0,1)
Pevddowo  w R Vo bove §0-,0%,03 § = (1,2,3), (0, 4,4, (2,1,7)].
R 5 de & Uuo ok ?

Dollay uxohice so e Seuo Qlu. tudip. ) quindl esseudo il ummo giudo
gowo o baw. la  waotuice

| O 2
2 & ) | =M € N\ cambio & bas, dallo Fw) Ve, w3} alla,
CY B COMQULCO
I N .
A\ N2 N welle camowlea

God puude W INPOT cowpounk Aspefto alla s uuwova, &
Neddiuise VW O0TPUT Comnponeud, Wspetio alla  cauowica
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oo W\ whioe,  [S)v + | F32 =23 oo dbvewta ulla comowca ’)

m(3)

Se wogllo fane Q) operomious. dwdersa, clod passan, dodle  comp. Mspetts
alla cauouican o quelle Agpetfo alla bak  wwovo., allove dewo
vsone Qo waMice M7

M dolla wwova alla cauouica | quiudd
My dolla cauouica alla wuowa

—_— — 0 —_—

EW.Q Wy = CQ_,%) No = C\) CL) —5 SOUO ma baR,
Wi (,m) Waz (3,1) -2 w0 wma eam

Qo@m PR ONa Ao llan wi,wWz  alla NNy

i\”nwmﬁ ~—  Cauowica  ~—> § V]

z 7
(J\ 2\35 <32> 9_) :<—2;)

%QGM,QQ,OOSL&MQ,QQMQ%&MM&U&\\M

l—l\ L 3\ [3 5 Dalla box W alla base Vv
= 2 ) \= 1) \-5 —%

Cosa Sud\ dde guedo ! [Blw+[2w, = (18w ~[29v,

C?’)_B) +(6,2)

A0 o
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ALGEBRA LINEARE — LEZ\ONE 22

foldo %z»m\e

Stamo O, .o, Une WHOU tw uto Spanio yeld- /.
Suggoulawue e U #o comb. Qu. degll albu | ciod

U= QaUs v x QuUm,
MNlova

Spom Y Ue, o, omY = Spau § vy, U g

Diwn. S 06 Spaw 0z, Um} , dlo & dodio de U € Spau U,
(eosba Usane (0ofR. o doauh a Uv).
Nigoersa , s¢ 06 Spau§ 0s,07 . 0ad, Allove, -6 Spau § Uz, -, Um}
Tukal

O=C0+*C03 +oce ¥ CuOm (sosttud sco o)

= C, LQ?.U“L F NP, OAAU‘M..) + CrL0z 3 ..+ G Ony

2 (coas C)U2 +-o. ¥ (C@n+Cu)Um . N
— 9 — o —

lu;,,,},

Teowa, (R sodituioue) Sta NV ouuo sp.vets. e oo
© U4 o, U § Q. duolp .
o Wi, ., Wa] %wefra\m&.
Alorco,
() M <y
(1) posso Qiusiuonr amn ded Wy, e Soshtudi cou futh 1 oo tw
wode da anea aumcorn Peuoroiol,

Dlusth oo BRA WAMROULL, &L AW,

L%M tma =) ] fon] Qe Wdip. (o #0)
$We . Wn} %&L\Aefrqm
U Lol e 1< € Ovvio. Bew @a«‘m\tz&d&@m Soshitdr. Lo
del Wy cou O, Essendo 3w gRuRretout, PosSo  scuveR
Lu—l = Coly b=k Cm W |
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Mmoo uuo et oo & #Fo. A weuo & camblar § wows Posstauuo
quppone. S F O, Dleo e %UL,WZ) R w‘,.,\} Sowo QUYL 8;,@,((1&0&
Tu ol
Spou§ Wy, Wz, Wad = Spaus Ux, W% Wy W}
Spwﬁcn Wz, ., Wn]
Ho utato i @I&Q %swzxa\e bu Quamts Wy < Cowb. Au.

&Qﬁ.\ ol .
| (073 Cu
Wy= —0, — = w; ~L — — N
t v o 2 c, n

[Rosso uowioo | S & woro goA um cwdo aw, allova & wero aucke
BoA ML

O adetaumuo
$ 00, e, Uy Umnay & QR0 udilp.

{05, ) Wl ppuerchos.

Os .t {0u, e, U] Sowo auncovor Q. twdip., quindl e Tpolesl
twdaddive v S AL & poedo sosidedn, w del Wi oou T e, Uy
A weno & comublons \ Louw Ongo e

§ 0, ) U, Winty -, W} Sswo Gucova Ppuorofet
H geto. ucora Uy e YoMl s o sodthue gua Sopra .
Rewa dowowdas & thuado quoleuuo del w- Sugruali ?
5O, padod almendd S0, ., U § soridono Ppuercdol, wa allord, U
sonber Comb, Dbu . & qw?ﬁ)x‘) (p%a Ll QGSS\H\L tu quamlm 0%y —r, O, Ua)
v Qu- o\p.
Quiudl & vwodo adweuo W U, BA Gl M+l €W,
Do %A.L Q' wWhuo sodideioue | SN0 O coune Coub. Qu . des
Fu oo

Omet = Q00 kaee + Qg U + Tt Wy £-o. = Cu Wy,

o deo e wwo almemo dei cRR. . € #0, St@D&seao Tt o,
vomplde, dive due O © cowd. Q. M 0u ) Une R U ©
NSO
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A weuo K cowblon 1 Uuouk Sto. Cuy 0, 2 allove pese Sosttlenw,

wqm-\—\ (GNIVN O_(\N\'\-—\, 1{)\@@&'\‘

&O‘A*- % 0-5’) == U-.’Wk-) WNM\) ===y WM} = SP% % ()'4.,-..) O_"M> U-MA:H) WWI} =y (ATMA}
= Spou % Uty ey Unnpry Wity - UJ‘Mj |
-0 -— o — O —

Esociatodt Sa £ R — R O Qi o Sa Diueon $ale cle

£ (o0,\1) > (142,3)

R(\,-4,0) = (1 0u0)

L (2,2, = (33,2
Deforuimone. o eside wulca Qaplc. cou quede gropriels. o det. Lo
woia due S voppreubo. vsauds tu. powteuna ed amido Ra bar

CQMO\M‘.QO&,

:\@CQ)\QO«A}& @&&\Qv\/ba/wxi.a}o:, ustoumo | ko, & druttuva . G
bodde wulfican de 6= (0,40, (1,7,0),(2,2,1)] souwo uma bare
AR, P Qo quede Qwoviouuwo alla Gaust B wahie

o | 2

I = 2 e /é!l.\)w,%o\;\p > PWNOT Scouwo ouPos{-m
| o |

Cowe o&w Q. woliicn

Vso sodewmiolunewle G defiuletoue, . Kauo €, eq,es | veffor
delo o caumorica

Couwe. cal\cdo L(a) = 2 (\,0,0) ? & - % ¢ X
Sowvo  (1,0,0) e coud. Qdu. dek 3 G2 = 3 3¢ ¥
Neow,  Qodi o —> % x x
(1,0,0) = (0,,\) ¥b (\,-L,e) xc (2,2,1) {22\0_\) gce&) )igce?,)

e quel pio tovo oub, ¢ AsolVeude | Sidhewa,
e m@cw; ca\cdo

® (4L,0,0) =a & (o,6LN) +b & (W4,0) + ¢ £ (2,21
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Corso di Algebra Lineare — A.A. 2014/2015

Metodo lbowiuo . L ok, soxa a b c
el Rpo d e P
9 R o
M@%MQ&%M‘%‘LW
x b ¢ o ! brc = |
a e @ L]=12 e +f =12
%Q,b | 3 R +C=2
\ I a-b o
-\l “| o d-e =0
0 1 q-& =

Coxt Braude o wan Siskwn XD QuokI CtAS:CULOo&wL&Q,.
Pisoweudo Howe o wallla

o U Un
Caunlsto &k loone -, ® = {Conn, (L-u2), (2,2,1)]
Coustdoao b uwoWcs € = { e, 0,03}
e, - [} 1 3
> 2 o 3 | =A
2a=2\3 | 3

YA KX
Qo R(ow) R (U)

Lo wodibe, A voppesethe £ usaudo Torheute lo bane 6t amdso
Qo bor comourco, M we & walia e caue dalla Cawouica

ala ®

o | 2 Quedea cauwbio box dalla R alla canoulea. .
Quivdi quallo de wit se € Hn,

CoucQudamdo quello e coaco & A~@
cauo A bage,

Qe powkeusoC
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Cosa Qo dubto oo S M INPUT welo un vehivie cdouma cle
Yoppreato. Counp. AispRio alla cauouloa  ceu M7 ofreugo Qu cowmp.
Qo Sesso vettow 3. alla base & ot cou A otfeupo & cowup.
e R ded  qettone, nispelio alla cAuouwnca, e € quello ola uslesa.

—~ O — e @ —
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ALGEDBRA LINEARE — LEZIONE 23

Back o ominato pradouul,
£ (o,\1) = (1W2,3)

¥ Cy=4,0) = (0.0

£ G2) = (3,3,

(4°wdo | Matodo RAPOANO o 1 L\ 2 3

L -\ O\ o |

2 2 1.3 3 3
Loanovo alla Goamss- Joxdam €4wo od o Q' welln 2B asx,
A quel p o quallo e OH‘QM%a advw ¢ & "l"(‘O\QPO‘&,(‘Q dolla wadug dQ&\'dQ:
voke, (o dMa watite, dt xappresudd £ dalla caumowica alla cououica.
Rl %uw-ztoua ?

3 o 1 2
A=l2 0 3 M=l ~ 2
5 | 3 | o
Alova, & mamud&ww,vta K Rapuouo & (Hb Ab),
Ova lowovens. alla GI & eguinaleuk o wokplicon O Sx gea Ui
orfe R
R (HJC';AJC> d (E\\HERA%>
d ot — L
Vigo Al & vounts Q'Weutitar R = Q"l) = M D , Guuds a
dedvo. X Wostauo
RA® = %”3£'Ah = (A-H"‘f

&mwmm )|

Quiudl O frogposta ddlla powk s & groprio A-MY de € la
wo e oteuuda ’(ﬂ\\uo\ cou "\ Wetodo 3.

_—S — O
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Ropaabd. dollg drosposto

4D U\b)*‘ = A gex oM walla A

GY (ABY = BA" ger gt Ae B compertibili
() CA_‘)\-' = (Al’)_\ pox saw» woliee A guadiate & wdeibile

() Ovoia,

(2) Bostm solsde D defiuitioue i grodetio dphe » cdoune.
(3) (A-A'\) = 14 = (A-A)
Toccio 1 drogpodm & uto

(A.p{")k = IAJG > (A—‘.Ayc

(_'231) { $ @
EVAT =38 o ALY s quede die dhe (A7)
CA%)—I

Epwiao  Couxdutawe £ R> > R? defiuchn o
Ry, %) = (»+%, %—B%sz;c)
Soians. Q& wotica A voppseuba @ waude W gowtuma o ba

X(\)O)\\, (\\1\3\, (’5)3>\)3 e u oo \ou ko, %(1'3)) O"S)}
U"\ U?_ 0_\3

Calodo § (1) vsaudo G fovwmla

Rev) = (2,71) 2 Qo soivo coure cowb. Qw.
& Wy e w2, oD

(2=V) = o (22) +b (4,5)
v fovo oo o quel Souo Qo 1@ cdouwna
Reocado oo &esso (odo Cou. Uy o Oz

wWh OJ"2
Ws = % X ¥
Wz ¥ ¥ %

S
L0 Ry £eva)

Boﬂ‘»\xmwkmoo (Qbo>
d e

L soudo W sitrewna. K 6 equokioul, e 0wk & cluare quals
(ad zewgho caloolaumolo { del & oMol dela bar cauouica)
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Camdio & bag .

Sowoo wbouko £ Sola canoulcea alla, Couousca, Ao (l o 1\ )
2 | -3

Cosa. g A " %cto gew lcew

Prudl S twput & oo & oefR® Mspetto alla

Camouica @ M tw Owkpud Qo comp. & £ (o) e RS aispetto alla,

camouw.co A R,

A we pe @ wehia B duw

o prude tu IWvoT L cowp. K TeR® adspeto alla § 0y, 02,03

° nude  tw 00TPOT ¢ 2 Rl 6 R alspeto alla § wny wn]

Sowe wn cawblo tw fowkeuts e tu cawblo M oMb

(B B 2 4
M:(oz > M:<35
| 3

Lo migposa Y h
ml@ N dalla sivama de RS
& P 4o alle cauoutta & RI
Sury, ek wa\?}
& R*>

Comn o & 3 waial ?
e M prude o WPUT & cowp. K oe R adsp.alla § 0y, 0%,03) o tewde,
w owrput Qo cowp. dello sesto U Msp. alla cououtca dt R
° A prude w WPUT L cowp. U Oe B My, alla cauouica e deudy,
W owhput QO cop. K L (o) Myp.alla caumoulca di R*
o N” prude u [NPOT Qs coup. & L (0) Msp. alla cauouica o R e fude
tw owtput & comp. & %w) Msp. alla § %, wn} S0 R
Eswpto I R cousiduiouuo
W= § ey, 3) € R lﬁ‘ai-%zO}
N = Spawm § (1,3,5)]
D e R = WAV 2 sodome D watia e \aguento. (uella
oz canouico ) Q. groiebioue gullo Cowspoueuk W,
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U wetow  (h%5) @ Qiu. tudip. dal piun 2, quludt

VW = Span § (1h2,0), (10, 72), (1)3,8)] = =3
Wy Wy ()

Pox Grromumaun  Ru (NOW) =0, quiudh Ll Sowwa € diwia.

Ouon Yol e . Sowuwna e?dm.o:\'\a) O%wi ve R 8 sotde W wedo
VLD COuR, X = O+
A @r\

LA QUL W
Wy W prolAt g

Couwe calcdo P@\eﬂ,{m N wn codo x Usp.a W ?
\osaw Come o (1,2,0) +b (1,0,~2) +c (1,2,%)
e oo =40 o pwe 2 Cotupoueud -

Quivdl ¢ Q'ogpt. Qw. $c.

Q CW\> = Wy W, —= i ©O O
£ (,W'b) = W32 Wy > 0 | O & CL?C/\.Q ))\:—AQ {(A}‘i)w?_)o—}
2 CU") = O N 0O 0 0 alla 8essa bay,

A A N
20w 2w2) R(v)
Tefto A quedea qut) Se \‘oe?;co Qlla cawoulca alla cawouica,

Ao %}:\o.
Al
dove,

S\CUAG A coh. COUMOUARCA AsD drourg

1) |
=2 o 3
o} S

—_— D O —

O W ¢ ww sottospoato &R . 2, e wua baee & { (}+2,0), (1,0,-2)],
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ALGEBRA  LINEARE _ LEZIONE 24,

Dowouwds

D Dokl m WL, come tale\lisco e fouo DETERMINANTE
Quusomuen  tudiveudeud ?

@ Tob, . welnk , cowe defuwivo Qo RANGO

Rususiour. de)  \ovo Spau ?

[ PETERHINANTE | Dur wod R yedlo

@ Fuuhious dopreude W INPUT (W, vliow e R e aeiituise tw
OLTPLT  w e Al . I\ nuwue it € O R e sdo
c&i M NI W Wwpuit S0 Q. c&l’\am\m«,ﬂ

@ Tuuiieue e Peudl W INPUT wina wallee My L @ wolhuiseo

NMWMARND -

PN Co\\e&mux\—o Yo e 2 WMW e e Qo wote mxu ¢ qulla
oflauubo ugaude Cowe RIGHE R m wihu dulla greeutaiioue ().

@ Progreka Qou.&numw,%ah del. defrumumonte

) Cousm%mwl\ﬂ, doly gecodande .

A DAowwwauk wel, oo 222 e 3x3,

@ Doruwimonl e dgpuituo A Sauss.

® Selugpt & LAPLACE BRA wt%‘?hk.

® > = P cdouue .

@ D della wotie trogposen

oo R BINET

Q@ Stluppt & LEWRNTR

Apdiconteut dosida . — Lovulo 3t CRAMER foa sistern Qlueand,
- .@oku\.c\ BRA Q' tunensa
— Puunla widanosa i et sorpeudicolons
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& Defluirioue assiowatica ck dd@m&uwm

Sta (&, L end Qo bor cauouwica w R™ ;e = (4,0,-,0), €z =(0,,0.)
Slauwo  Ox, -, O Whou quoluuque ¢ R™.
N Db o ume fuiote. da soldlsfe quek & Proprietu !

(Db 1) Deb (o, ., en) =1 (prsaki gl m. ebori, cowe tigha,
LIS @u&h b walie deudica)
(2% 2) S deo g w V. @ UL Souo Sue uguodlt
alova. ™% =0,
Se Ue=Uy e L¥7, alewa Dek (U, .., Om) =0.
(OssoBML L e ol Couo 2 WHou ugmibé , aloxe Ot ..., On,
Sowo - Yu. dipaudendt ) quiuds 2 m%‘o\wbokt puteudme Bt =0)
(D) D (U, oy AUR, o) D) = X DK (U, L 0)
(s wollificn o e wetow wa A, o cofante “esa Suow.®)
(D% &) “lo sourura e M“ :
’D& (U'-s,,_,, GL-\- GA; )~y U""B =
Dok (O .., 0o, .., Uw) + Dok (Uy, ._.,Zr\», ey Una)

) P )

D)

Oss. (Dh 3)e (D) Souo equavolenti a Fe e i\ Db, visho
coue %wq:toucdi uu Sugele Wi VL 7 punsaudo gl
oM m-\ cowe .@C&S“», C o -@zmm Qlueane _

e = & A4

TTeowwa wideloso ((esiskuwra o e )

Estde ww uuica @wm,\m due sodlisfpn Q& ¢ proprieba
(Db ), (Db ), (teb2), (Debi).

—_ 0 — o -
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C\d;\%&)ﬂ'&. % oL O

(2% 5) St sosRlulsco uw WBDW cou wua cousbiuoatone Qlueons
allovee Lo coubiuomoue Qluealy eam @xpm

D (Vs ooy QLU ben b Ce W, o Uray ) =
C, Dek 60'4) -, W, .., U‘MB +
t Cp Deb (Ux, ., Wey o, Ow) 4

= -

'\_ Ck_ b% CU’{_' - Wy_‘ -y U"M)

U, Priwa Uso (Dek ¢ ) e =€QML usche Qo Souuue | goi (Deka ) geu
foue Usda cottak 1

(D% 6) S scaudolo due veldowl Yo <k lovo, allow Deb Cawbia Rguo
Dek (U4, -, Uiy e, Uy omy Om) = (1) DO (U, 0y, 1, 00, 1y 0)

Dlu. O :BQJG (V) o) VX FUY, ooy O+ UY, ooy Oa)

(d% 2))
= Dok (@ Uy ey Ui +0y, ——-)U"'A) + Dek (‘fi, ey O o) 0304035 -y 00
= Deky (Vs 0L, ey Uy oo O )+ Db (U, oy 08, ., Oy, . O%)
O
+ Dok (O, o) g oo U, o) Um) F DB (04, -, 0y, = Uy, ony Om)

O

PBlde Q. souura fo o, | secoudo 2 Q' oppodio el R0,
Notormowe (D 6) 3 Qlassuume Mcopolo ce Db ¢ ALTERNANTE
(A *) S 04, Um Souo Qu. &p., allova Db (04, . 0w) =O

(Quedo & weba X quello cle voledaumo ol iuizto)
Cudo dur 0%, o) U Q. Ludip. => Dok 0
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Dum.  Se souo dpeuduwh Vuwol die de 28 Q014 + Culwm =O
o v ool won ek wulld,
Quedo vu® die de olweno  tsn vefiow Qo potso saudee, cowe
oo, Qlu. deght atbie. Towclomo Louta du ata Uy
Ux = QaUq Lo d G O,
o alloxe
Dk (01,05, ) U ) = DL (U2t A Au Oy U2 -y )
2 az Db (02,02, ., Ow) =0
o Db (()‘5)0“2) ., O} =O
oo, o

Cm%ki ml@ o sowo 2 Nelou M@xmﬂi)quludiwso),

—_—0 — 0 —

(Coso 2x2 ) Uy = (a,b)
Uy = ché‘)

Dok (U, 0n) = B (aei+bes, Coiden)
= o Deb (&, cerdes) + b Dk (er, ceirdes)
= aC Dek (e, e) + ad Dk (e,,2,) + be Peb (ez,81) +bd ek (02,02)
7 S S — - | 4

W (Do) Il (deb1) I (o8¢ {{ (det 2)
° 4 ’_b% (/QHQJZ/)

\“

CoucQustoue L’DQL (0,02 ) = Otc\—ba

Tn i & wakhich
fwo(?j v) - ‘“"”Q

T lputomious Qpowetuca Db (03,0%) = Aua del parallel ggrawnuo
dato don vettou Ore U2

(a weuo del se%wo)
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116
Dl tukeputotione orowedica < ovsto T s
! Q\z:‘_rr,,f’;','
=0 & > {
Dek parallelopironmumo € t&e;af,uw /
%—) N \ !
Oneus dowo Qlu. dp. 6 A 0= (ab)

Diwosroions 40! dubupuboricue _@p\uﬁ)\'\ﬁ&

Scowgons. | povolelegammue  tu Jeush Wlhaugds o
‘\_Yt. :».

2° wodo Auo

Qoo - Gado. su®

[l

fl

Woull. oz - stu®

Lol Lol | i-co2e
2
= Lon Il WOl - Jm
’ T oy 0 ol

= \/l\m\\\ (08 RENRIAGI i

o

- (0 ) (e d?) = (At bd) (Sviliggo §couk)

= \) (aé—bc.)z = (ad- bc,]

N

pal Seguo del deteriiuauk o
e pOsiio w0, eoptunge. U2 Nuckudnd T seuso auktovoro & ww,

Ovbt%)% < |2

o ue.%o:\'\'\)o M > Ldoeuve € ovoudos.

—_—0 —_—ms | —
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ALGE®BRA LINEARE — LEZIONE 2.5
[ Ddbownivonde, 2+2] 0y = (a,b,0) a b ¢

U2 = (d,¢,8) d e fé)

Ua = Cg)Q\.t) a R &

Dok (04,02,03) = Dk (aer+besrcey , d@i+eeqz+¥ es, 861-\—@«624' Les)
= ove dovii usom & Qiueanide ger povton fuon Lo
Souuue & Qo cogauht (\)ew%ouo 2% coumod Fumiu )
= devendo couto A dudi gueli cou 2 Vetou uLau,ol/:
Sauo  wully

= aex J‘)fb (e)JQ,z,Q/g,\) t b% ek C@L,Qg)e\)
1 i

X Cée\,E& LG,-})QHQ,?,)"\- CQ,S ;D‘?b (es,ez)el)’
4 -1

+ bc\wm Cﬁz)e,)@l“' O—QRM (@—.,eg,Q»)’
-1 —4

™KL (R2,%,20) = — DL (24,£5,22) = Dek (£,0,,02) =
Dk (Ra, Q,82) = — ML (&85 €2) = Det (e),er,88) =)

Councuusous.’

a bc
DD e @) = ae,L+chAaeQ~bdi,..(_e,8
@ R
REGOLA D\ SARRLS
A b c . ab
Q Qf/%/cl/e
QR
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Tukioehokicue arowekiico, @ “oluws R " pavallelepipeds ” dei‘@wuu.ad'o
ol NeHOU, Wiy Ve, N “

Queedo ol dwoshoro, ed & un gorrsio b
%wwx)ma auolhitco.

Tdea © o W\,\@,\e,p\podo = (6:\ol. kiraedno
= Auo oo alteria

\

e poadlelogranuwio 3;\ de vy

dobo dol ve 02 @ o e
caukleue o e Uy

Aucoca waa volko  Nol =0 &2 caxallelepipedo decpuer
&> 0, 00, 0 . d&peu,o(g,wh‘

_ 0 — O —

AC\'\ME Now wole Q' m\o%a X Saprog dallo diweusioue ¢ tu pot,
Exnciate Dluwosgwone dbe  (1,000), (2,2,4) , (©,7,B)
Souo o bag & RS

4 0 4 Dek = 125 1040+ -2-()

2 3 - 1%0 ~ 0.2.5 — - & (=)

O -\ 5 = 15~24+ ¢4 = ¥ FO Ok
_ — O _

[ Deivuuimomr ¢ alootituo Rk GALSS ]

Gone caulota 1l Dok s, Ladoro alla Gawn sulla walica ?
° Scoublong 2 u%m couporto .  caulsto dd &awo
o SoeHtuive  wuwo vioa RE o R bRy (alhaoctodossa)

Dok (Ra, oy RitbRy R = Db (R -, R o R)
?D;l\“'ﬁo“e “ to bk (Ry .., Ry, QN‘}:
S prrdud Ry e 2 Noke,
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Quiudi Q. operasiow. Utroodtodose, weu cambiano 3\ Deb.
Coudusioug + se Uso Gawusg wam cdhaoubc&ogi allova
o Wuuewo SRR
Det Weee Liuale) = Det e lwatale ) - (—) Scaumb K
(urolice Liuale ) (wakie twistale) - (—)) e
O S e %aco&o Q' u/Qb‘cao’D\Otk)SSD) Aol cumbo R cou QQU-BQJ)
W\ Qefeuuduou sulta prét‘?\iCa‘b &R O
CQ*-L‘&Q%&QNUBQ-'. S X Ca\c/&n/\g, 1 Dt delle walicd a SCa[a) so calcolany,
Sttt 1 detewuduauh (boste Meordae quauwh scaust e
oo 3 soue {@&\3
Wm delle o bwed b\AC\or\)ALl\ e
Oua uradics. diappuale ko tuiil o ol N O
& fuei dello dagpude prucipale | sulla O .
quole vokuds ¢ souo alhi B cppws we A
Totlo © | Dek C_'b\o\,ep = >\,~>\2'-__->\u\j
Dek (Diagy) = ek (Mer, Ml ) Jueud
= >\\ Dek, CQ\) >\z€2) - >\u\®b\3
= >\" >\2- M (e\) e?,) R Aw Q}x\
= >\1'>\)‘ SURNE >\V\"b% CQ(! -— e(/\)
= {_’
[(Modnic, TRIANGOLARY  SOPER\OR quello cla gt
e
Soue weot due Wanuwo 4B o No® % X
safo Lo d&o.;%om\e, plucipale. g ();2 \x N
Texl O 0 D A
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oo goaomde]] Do 0 = S ha oot A

U piune VMO W 5 SOl Coune,
o, = >\\ () ‘\'L}i Qo Lo 4 2% Q’V\,
quiudi i

ek (0w, o) = DA (AN W, 02y vy U )
= A Dek (e, O, ~e O )
+ Dok (W") U‘z) -y U‘M)
quedt Souo M webtou, Judk cou a,
priwa. Cowpournk. nullos , quiuds
soo Queamuese dopeudak! | quinei
I\ lovo Db © O

= X, Dek LQA) U2y amey Um )

Alo deso wiedo poSto SO, U2 = N2y + W

z‘
Uo sdlo Cowp. o € poi

Dok (jub%tq,\e,)

n

N Dok (o 0 oy O
A Dok () Rp et W) Uy yery O
Aedy Dk (@) ea) U,y U )

£ N PQb Ce‘) Wy Uy -y u""gj

=o A U0 M VDU com B 2% coup. =0,
quiusl  &o AT

Reocedundo allo Sesso wndo v efttene ddo Dok ()= N Do ies Am.
Gouse calcdo \ D & wwo walis 1 Lewow alla Gauss Pouo osl.
AV Wi Wediie o ala, du Sowe %MQP\OML SUPADK., BRr

Mkpgo{ow.,,

AU &ee . Lowoxaude alla Qauss (. wode M0, wa RRLAPR,
otrcnottodosso , \euge e lo Sesso Msudtake ?

Lezione 25



Stampato integrale delle lezioni 121

S veuise dDdOve, oMk e, Ao o estgle messuwo @wmouq,
Do Wifica (D), .., (Dek &),

Dedto albwewt @ Gauss dutha O wwicibs do ek
Se. lwethro L' estdeuna y allove dene (78 @:ﬂ/\,a
QRN u%ao&s). ouce  Shomude W wode
AR -

—_ O —_— O
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AL GEB®R A LINE ARE — LEZ\ONE 26

[SviLoPm DI LAPLACE]

[SoTroMATRIO E mNOR1) Stat M wna wahice  vmwan, aucbe  wou
quadsoko. Ouo sobbowakii, Rxk & wma qualungus watie Rxk
offeuda Qiuiunaudo do M (M=) aphe o (Mm-x) colowe,amdn
T WO Lath  COURRCuKNOy

Egugro ' 2 5 ¥ (\5
I ~~

poss,%\m‘\e soro wmalico
s o)

Nl canpg W e A Ra wwa walica M= ciua,o\zm'\‘m\ s ludica
oM Aia Qoo wotte quadvata (M=) x (M=) chemuta i uwsuouoln
Qo tl/t%ox A e O cdouwna a

Erwpto L2 3 ¢ L2 14
O O 2 Asa =5 F 9
S ¥ | 8 L 25
bk 2 35

S defiubscouwo  HMINORY deteuuunant delle sortowahic! guadimak.

—_— O -

Swilwgey M Lagae, per cooume,

Plepo alla 42 cdoumo, Sa A= (ang]

D )ou, - Dek Ak‘.J

Ye=\
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E&euprc_)_ d3=D

R RN

2 4
5 % | = A
- 5

5 3 2 4 2
¢-De)c(_\5) ~3-b%(_\ 5>+z.wc (5})
X-SO.%WQ%OWOGQMJMl

=2 32~ 4+ 2,(=6) = D2-42-12 = ~22 = Dok A

Q&§PU\‘\O alla a— 177\ o CAGUUOL

Lol «iip@o alla Maa § — 2alurs

\LZ (7‘) ) aut)k . Dek Q
=1
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E‘iﬂ)«g&g £ 2 4
> 5 3 |= A
2 -\ 5

?L&p%‘\‘(-o alla 3> M%a :

Q-D%(;;*) — (=) Dok (,5\ i} + & ’bth;

=2 (-6) ¥ (=3)r5- () = A\2-5-5=-22
Estupto 50 3 O | Caledona i\ Detmusuaub .
T—4—2-3 Op2toue - Qowovane alla Gauss
O 5 0 0 o Opxioue 2+ lapaa astuk | ceod
30 3 o & um&w%ao%w
20 | O % colowna .

Oso \la 2 cdouwma

5 8 |
Det, (Miatofo) = +21. Dek Agy = 2.5 - Dek (8 > a>

A 2 U3
i\ Rpyuo o
Lo wella ¢xy
e guedo st pus couQudams cow
Sawws.

—_ 0O — © —

Couseguentn, Dok A = Dok A por gl wiohia quodrata A

Diar.  Dako per buouo db«z_%& sntluppy & Laplaw , comungue
Lot dauno | detumivonle barte oxeon cle

Sutlupps X Db A adxprbio alla 42 cdouna =
© v DAY 2 alla 4= Mg 0

—_— — O —_—
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TRovma widkmoso Lo sstlugpe dt Laglace, mispeito ad uua
qualuigue. colouno éd\w;wv. o @wﬂ;@w, e duifica (Dets), ..,
(D & )-

Couseguauntz, . Bako pr bwowo L feotuna precedouk segue ole
o 1 D eside ;, Gol 2 alweme wna fumssue b Rufica
L Qssteun,
° Po\(‘&»!z\; ypprouuo da Gauss Ao & WW e auiCQ.) allove,
N\ maukodo  wou eud Speusln dalla cdouua,
—_—0 — 0 —
oo G sutluppt pra Yoo dauuo Lo desso atsultato d guell
DOC CAoua,

Ci sowo B @

3
b
Le roga Wspotto o cus swiluppo Uor et
O e uum sdo 4, O... 0ld/O-_.O
Coso Succedansoe Se %s\ﬁh«ppaza\x b
oo ?

Teonogd dulbi o (dovuki alla mpp S zerl) frame tw
posizteue, 4,3 deve deoso

Uy
(—) . 4. Dek A:\J
da € Lo Fewo e tono laorauwdo sulla fwaa A

2° como| L au:cQQ l\m@e}\‘b a o &ﬂ\uppo Wa Jet o

e wa gdo A, Quedo € W&o_al prrcedoue

i

capol  Sulla Apa tu quedtioue o9

de dedto
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@,Q‘& Q‘ca | OL;,,M t iy ©O O OO +

)
+—

0O Qi o _ ..

Dek, m%cuowto = SoWwura &QQQA‘ A edeumuoch
(pr \ Caro precedonk)

\

L vH) t+2
= (1) s Db AL+ (1) At -Dek Ay al,
e quedo & lo Suppo Mn-
—n — o —

QQQ)(*O&CQMQM/\SL e calcdo uu Seteusuanie ?

° R\ cano geuerale, Gauss e wn wetodo eflctete
e X & souo touck %6\«‘,} a\lova, \/ap\,a(.a, ostuto 'pLuS CSWAL
w\e .

o Lo W 2 e > = usa SARROS.

—_— —_—0 —
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ALGEBRRA LINEARE — | EZIONE 2.2

SVLOPPL DI LEIRNITE)

Reo wklh g 1l calcolo opprative et detewwmuard

Torwstowo wua doux . atbeuadtiva dell! estdeper, & ialscomo D dauttura
W wn debonminounde.

o) b))
Db d) (e _@ = loew +b%(c~\+c&(%—c€,8—b&c —-Ou-@(i;
a R (v

0 T 1 ouuiul e cogaiows & T prodato & 2 aruenkl el
watnice ) pund W wods da L ue Ala ecotfuuenk o vex ALgp.
. umo oA ROUMA,

® Tutl & ool & quedo Rpo compatons tello suiluppo

® R Secidar W\ Swov‘“o , assuo ad, %M' umiue, wua @«/\M\Aong{wq,
bd L ~ 4,04, 22

R waun digeuds Lo quauk scawbl wUSUC BA AN Cow
Q' andivomendo  classico ie;_)?,\,e,ij ~> §€4,®>,€33 > 328‘”0’

Ao eI b%@ ~D iQJL\Q—Z;, Qlj
— &el)gs) Q_L3 ~ §Ql,&)€33 ) &%uo—L.

Bt % *@h{- o U Db s B Sowmwan & ¢l =24 addoud;,
* ® % o+ | o Oyl addoude ¢ 7\ podoto ¢ o
ok * @ [ 0 W oegue b digrude Saffl scawb
P % ¥ %

£050,2%, &)~ § 2005 %, &3 ~> § 2,0, 000) 2 Scanb, quitds

wguo +
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Casowkoo\w& L= Y wa (u.%x A Yk 0O, allova ettt @Q;tudo\wdl
2ouo W&‘»m X0,
Tdot 5o @& uma odouma Rt 2,
S Qb walla & dagoual, c1e al wmorwo  aw
addauso e @ dives da ©.

[Teouwo & Biuek J | Dok (ARD = DehA - Dot B ]
S wheude de A 2 B souo  wolied mma.

J
Dat A

Cousequenna Db (AT = [Dek ()] T 4

AN =14 | quivdl ge Biued

1=Deb (¥) = DAA Db(A), d ad lafm. T

—_ o — O —

|bM.%lNET§ Saww A e B waWmd mxaww.
Dakt N ow Uty ooy Uan cuside© | nuweno

Dek C!0|B) 07’%) = O‘“%> : b?}t B = 'g C‘T‘L/ == O_"‘)

T l\ W uebyou M\Qo\)cg\dudi ko pemao
?D::‘:—‘ v@l/\ue, Db ke

S eflea da R (0%, Om) Soddisfa Oo goprieha (Debd),.. (Dots).
S Qo -@LW) ol e
R (vsy -, 0m) = T (AB)

(etd) R (e, @)=L . Gom succede At frcwo

[

%CQ\)-..)QMB = ok C%\BJ--.)&AB> SR
] B ® L

“M ('P\ )V.)RM)‘ \,t lf)

2 e LI B N
Db, B DET 1
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(otal) St o suo Ui e Of uguell alod £ (V.. 0m) =0,
)
R (0x, e, 00 = Dok (. , Ox B, “.)U;’%)__) R

= O

\

Lo vei@ca X ba)e (Dot 4) € sule.

— 0 — 0 ——

[ED'VMLLQ & CRAMER ¢ | Stk Qlueans | o0 Pz sicren) 1

tekuo Qlueans mxan Ax =5
l-\

waMie /CL\C’WS veltow. cdouua
Voogaitle Q”“%o W

Db Al
7<=<§<-\)_,.) XM> e KL = *':S‘%T

Jowe Al 2 Qb waMice offeuute soghtuendo Qo cdouma i —estua &L
Aot & colouna ded Rudud wod b

Lo %ow\,o. Quuniouc, se Db A Fo e Queda m\i%\ou@@/\mw
. -QJ\MWLQS-S\QQAQ\,WCQW%UJC)D-

Exugpio 20 4Dy =% =2 2 3 - 2
r—y %= A=l 1 =t 3 [ b=l
* +2 =5 | O | 5
w(133) w(i13)  e(i21)
50 1 | 51 ([ ©O58
T Tk A % T omA T A

\\Quk,a;&:,o L POSO calco\long. o, tuc,oaxﬁ:o\ Reupa dover Calcolove Lo

Ctﬂ:/&
—~24+45-5-3 a5
% = = —
~2%8 ~\ -3 3

e — O —
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ALGE®BRA LINEARE - LEZIONE 2%

(Back Yo g, BINET)

Sta M uma wakhic, . Allow
Dok (M, .. M) = bk (R, . RL) = Det M
Coure cant ponticoloai del pmceolyk abbiawn

Dok (e A, . ouA) = Db A
Dok (e AB .. wAR) = Dk (AB)

?Oéco _€ (U“')"") U"") = 'D‘Qk (OIB) -—»)U‘M%D'bﬁ'

St venifica (ffto Q. wsww\m\e) o L (0s . vu) soddsla
(b s, . ek 1), do cud

R (v, e, Un ) = Dok (U, o) Un)

Dok (Y= Dok (e, o, @p)  (Fafon)

= R (A, aA) (Ratfo 2))

= Dok (e Ab, . eMAg)-\
/(%z) ik

= Mok (AR -

Molbidicaudo gu DD otfeugo G fea

Oss. Resouoe \ cono W wd DB =oO.
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@M. C)’\ZAHEQ.—j Stawo Cs.)_,_, Cu o coouune dello waties A
Lo sowaleuwe %= Cx) -, wu) del Sistewa Quears & Jale cle

¥y Cy -l x XMQA =b

Ow. Dok (A) = Dok (G, o) Go)

St b cdouma i- Lt Con b . Cosa Succede 7

Dok (A)= Dok (G ey by oo G

(I\
Wo gostituite

G con o
= ’bgk C_C]) =y 7(|C\ L XV\CU.) ==ty Q/\)

= %Dk (G, Qo G b l Souwo W =0 Fraune
%Dk (Co,y e, G Gu) quello tu cun vodlo o
e ttne €
= KDk (G Gy Gr)
= xy ™k A

Dok AL
Do tdeudo 9“%%0 S A -

—_— — o —

TORMULA 9PER LA WHATRICE INNVERSA

AP aodo ?@\)GOQQ QA",I)@ Qapovo alla Gauss Juo ad. aden
(Li®). AMlova B®=A"

20uwedo 1 B Ay
O segp
@ Rosposan
@ Divistoue g | detruuunounte
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Exueto i 2 O
-t = A Db Az 23R +£ —| =1g
P B
© N % -5% Mo sestiduito ogul Wuendo aiy
6 3y —F L ArJ,
2 4L 3

® Agpiudo 1 sl scoude \o adita negpla

2 F -5
-6 3 F
2 4+ 3
® 2 —6 2 @ 2 -6 2
-4 |
I 3 Ar=c | T 3 -l
-5 3 -5 % 3

‘Emg,m Lre D <O\ b )
T = A
c d

I USPS) RS A B WY
R

Oss. ool & %om\o peA L. watra wdaa 8‘2@»&, do CRAMER .
Ad QRRUAERO dekka 1 @ owa  douma do@’ C(AJJ?/rSQ7&%e ucedu

-6

1 coue CRAHER
(o]

' ‘l"m\ro Ky, X
Q
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~> CUzC\Ts— 0‘36\)‘2)—U¢W3+()“3 (U‘:L) U]_OJ‘Z—U‘LLU‘S)
oy, O Wy

Datba A lo waMla do cd slamwo gowhit, 8 drodfa del vettong,
(A’a‘ )HA ha AH:')\)
2= (2, 22 ;23

queéog,i_astaaogtaaw

oy U2 0% S sutmppo Tl Dok wigpetto alla 12 i slewpp

02 O U}, U) A)'\ —~ O, A\,Z + 03 A\)3 =0

w, Wy w?:

A Souo 2
Pméoﬂo scalone o Nigpre k%wo@t
E o
Auaw%amm\e.
<, WS> =2 Wi Ay ~wWrAp rwi A =
wr
o () <o
w
_— —O —_—

Aucloge v dlueusione sughion , ad estuplo

w . = 6.

——

Souo okl oW %, 4 %t R Nelio rovue us tebor, w
Qe v L o du ey,

D‘{OJ:OAO bom Sovno WO - C{a,b,C)dBJ Mpouepd«c . L o,
%93 e o B quamont T 4 onoau,&e;

133
|FoRMLLA Pe® | VETIORI PERPENDIGOLARI |
Dokt U = (U"\) Uz)U‘g,) L3 w = CW4) UJ’z)Ws>

* N

Oh U2 O3
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G v dedeuuiuouh |

SO % Coustdero 1| \ettoag,

Y1 Y %y %

G @ Qs B W= QA"“ 5 = Ay Az = Agy)
2 2 %

Quedo ¢ uma gossibilite,
St Auudshra Cowwe LR caro Bx 3.

Esaovto A= (1,0,0), B=(2,1,3) c=(01,0) D= (2,4,1)
Caleoare 1\ e el kiroedwo coum vkt w A B, C D

Calcdwo & ama & ABQ,«P@LWD\O cowe o
Calcdo \o Stkaung Fov D ed L oo ABC ~» alictra

o\, = é— Ao (ARC) -alietre

Calodo  B-A, C-A D-A e fucelo | Teb e dtoldo (€
(Rlevo s owda  A-B, C-B, D-B,_.")

Vo2
. — D =2 -1 =2 —2 4\ =~
\' |\ ©
N o by = 2
o\ c (_(_ 3
%OWD&O O \FO\>. Le']b% UA.Q.WCQ, ((ﬁ(‘,\

|
\

Rrdug ag.u«/b{owa 7

4
V3
O
\

PO P
P

lanodaumo alla Gause e wode da londore . sdo 4
wel)! wWRwa  (ovuma

Lezione 28



Stampato integrale delle lezioni

135
L o 4 41 Se ow svilugpo alla Laplae aispetto

£ 4 20O alla quau‘h cdouma eﬂew&:)

-4 4+ -4 O

4 3+ ol O —4 . Dek

Au.abo%ome;w\t) dotl 3 pt Wl plawo A2 (a,ar)

= (b,b)
C= (c,c2)
QA Gy
Moo (ABC) = ‘EDUG by by, | ~> o ol asssluts
C <2 |
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ALGEBRA LINEARE  — LEZONE 29

SRANGO Dl ONA MATRI c@

L. Sta A wma wakrce Am xSt &eﬁwiswwo

o R~m%o N wostilwmo  wawmeo K f\,tﬁ\w AT SwdAp.

o C"W b - ™ = (‘JO\WMﬂ s =

+ D-vauge lo waskiwa dwensow R wna Sobhowaic quadiata,
G b ¥O ((wassiuro Rue. RN wn wimer wou  wallo?)

Oss. Q—m%o SR C,—\—e.u%o éwyb—mga < uluw { mym

. ecquivolenls

BN C-mm@ by

G) W\ wostluw L g ol esittouo k& odounme Q. udip.

GO Mun Seom (G enyGn) R Sy oy G Sowo QL Cloume A0 A

() R (Tun () ue wowento  Sw cud grugamo A e apphic. Q.
ARV — ™

LV R-vauge ©

Q) N wotue & Lk molie Qiu. Wiy,

W) Lown Spaan (R, ey Raw) dove Ry ) Ru 3ouo & Mgl &0 A

W) down ((tun (AD).

e ‘b—\'aw%o 2

G) . wastiwe ¥ g cui @SSR wio sdbowmalila kxk con ek Fo.

Of. Diue, il \Q.O,)O)meo Aua WO’%) £ Wil § w,mj,
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| Proposiaioue ) (Rouge o algpuitue K Gouse)
Lo OWQ-H:WL doQ} al%:‘w\'w;o & Gouss lasclauwo  tudaniako Sl—\—uw%o
e C- YU

W X S ¢ uwuwa waie a scala, | alloro

l R—\—uu.%) (S) = C-voure = muwao der P\\m‘yj
= WD m@w &ogfou)\ ssule

i%fs\ﬁxw\&e, S Oua waher quadiola mxm o scalos Wa
R-\*&u@ a C"WA%;) = A

R e 80 & Deb £ O

Dalle proposiziow Seaue | feowwao..

Do . ?xcf.& Iulrmawmo cou Q' R“\'Olu%o_

——

> scaubto Lo I\L@NL) & 090 du. Mun Spau (R -, R ou Cuibia
S soshiusco 'Ra o, C&,RJ-LBQL Cou Q‘#O)Q\\Qm

Seas ('RL>Q—6>QL\’\L /u‘ta’(m}z Spow (Q.e)%', QQJHon)a,tm Ualw)

= Spau (’Ex.‘)a(laa—bm)alm u‘a{,.q,)
posso oQiumuong 1 2°
Quivdl  uotn camdtouo & S, che souo &' R veuup .

Coudtumsauuo = @\ C—xauoo. Reudo wuwo walia A e Javoveuds alla

Gramss e%tw% wa wmakice B For la Rows ded Sitteun Qc‘ueowc)

Q sdwpoul & Ax:;g sowo W e sdo Q. sdwmmous & Bx =0,
o A ko B

Ma alova ker A = ko B o quindl Rk kerA = dun ker d

e,p‘thawbo
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Sl (AY) (Craudk — vullity
o — . (Ceer (A) 1

= o — down (leer (B))

= daw (Tun CRY) Crask - nulivyy

= Covaugs (B)

d

C = CaumpE (A)

(!

——

()

Ces. wWwo duie ke A = kard
Now & Vo Gua &b-(ﬁ)=1&lk(,33

o die Ru (I () =~ B Run (8))

—_— —0 —

D . Peop. 2 N e »®
[ D P 2 ] Reudiawe wma walite maxag OCo_“T IIL

. scala. Suppolaiuc A o Rowo esoffiaumenk, 9o 000

n I\L%m. G e quw,d» csoBouenk L PINOT.

a

E 009% e Lo poROUO 2% ptu XN N Mgl Obu . Sudip.
Asolsco Ao Qo gdwe A /U\-%’o-e, Ry, .., R, Souo Q. tudip.
Reuddauo  wno  coub. Qiu.

G Rt vy Ry =20
Guondaudo alla gruma pogisiont. (wo. al 1° #voT) st wde da ¢=o.
Ha allowat andu ¢, 20 (borde Fopare ala podqimee ded 2° proct ).

t e lo

[Cvemoo]  Spam (G, ., G € Sau (&, -..)Q/\—),j
quiudl  C-vaugo = ddun Spam (S oy Q) S ¥
Davo Rupdvore Qe edighoun ¥ colouue Q. tudip,
A dal Qe bodo Sepiees quelle w1 PINOT ) che Mautouwo
Q. wudip. gr Qo Brsso oo & Sopwo, (Gueda Nolto =t ponle
dal Souds),

—_— 0 — O -
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%94_4-"?‘«0??_ =D Q:—\-ﬂm&) aC—\-augo @exr%;iml’u‘,u/%

Reude A o lowos dha Gauss Jhuo ad avee. S @ scala.
Aq,ue&}*o'?}vo

R vaugo () 2 R—vauep (8) - C—vougo (3D h C = vaugp (AD
Prop 4, Deep 2, Prop- £. 0

(‘Dcw\. ?*mqa Se wwa  wokice @& Scala mxu Ua q>?\>o+) allowg,

SR %,1 0 . deMa &q%»q\e, prtud‘)q\e, devouo oL FO, o Yttt
R scallul, sowo  scallw, Qo 4.

Quiadd, Tovaugo = C- gy =W %R AR R K
= Db #O ofy’\

& cle o Scalluo da
Oss. Quedo cowglerm e Jetetttun ?&M éwu;imwum %‘;
Qe defuimonie , Clod g uma waluce tuttar wulla
quadirake,

° Mw Q. dp. = ek =o  (fabo quas subiio)
°© Mga Q. tudip => Db #o.

_—o — o

L;Dx;w\.c&& D - o = R-vauuno

ﬁ)—ws R«m@ Lo 1= R-ragp . Sta k >n .\Foa%o Ao -
o Y O%Nt sodowoiee Erle wo b =0
v

v \}\L\«‘,%b&, oUO pra @d\)\—.\O\ “WWHWQ“W
_ i della wahie 8‘«04,4;:1&, (aWiwenh R-vuwpee

Sonoee | 2 &)

~—

T powkicdons thﬂahm sswo Q. . audie
CoUE, Wi g Qe wiahice. plecs\on
Quiwdt Qo urcliice pleeda Ua (3N @‘r%—a Db =0
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[E—MQ@ >Q~m@ Podo cow Sopvon, L = Q~‘f0w«@o) deao vovan
WA SootmoMice, Ax N cou ek #O.

e <«
<~ N AR MQ&A@W’\:\.
N L
o
Rerdo q}keée_ | endudo L @bk . QHewao
oY Queda wwahier L xam Lo R—WQ’L,
t S'L Ho allova Ua PUAL C-mﬁan'\,
Ma allova Wa A cdouue Q. Qudip.
TR T AT
————
N cdowue | Cudip
Rerdo guek 2 exludo & o . Qf}‘%u%o
i Queda walla M4 Ua M coloume tudip,

e in, quiuds  R-voueo ~ Coratige =N
Ha weudo quadials anve. gor Mo Beb #o
(badn Mduda a scala e wson "K}mqp 3).

—_— /O
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AL GEBRA LINEARE — [EZzZ\WONE 20

[:EEOREHA D Qoocué—CAPem

Gustdniawo wn stdreuwo Uweame Ax =b  (wm e,qmaf-bx‘ouﬁ)mmc,oauxb)
Cousldniowmo Qo waMic, cowgera A= (ALY,
Alova N\ stetewa  Qlueon, Mo sdmaisve %= o sdo &

(B A = B A

Quande Ua Mm)a\.\o\-& Ao L | volow cowmuwue del ure
ww&»l, Q' tustoune Qalle SO UL &‘QW}D\Q dou m-0L WQMA

Esruugdo DE equomtoun, 52 MopR e BUPPO WU Ao

Qo:u%) A= Rougo A = 25,
Alova N sidewna Woo sdupiove Spaudauke o, 8225 = 27 pavauuehir .
Lavovauddo a  Gauss hvovo 25 WO )q,wiwa\i Wwo 22 cdouue,
newbe. SWOT  dut comlspoudoun i qaraueil Qb
Ces. T gpucole

/lgfw@(ﬁ) A Bt Ua | Suatong

W CA) - A RQM%O (K +) ~> L sxtewug a scala
dideuts ded Hpo

2
Noude dupsseibile,
Q' esidreune s ot
Doy alhnavg, » ¢'C sdwboue e e sdo & be Sau(C, .. )
ol s e 80 Se

S?M CS&, -, Cn) = &O‘L‘& CC\) -, Ca, b:)
$
= Rauge (A) Sur = Rapp  (AV)-
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Cao pocdone. @ Dato  wn sidewa M= | R oo (A) > m allora
¢ skt quouugue sta ba B sduaioun Py,

\

(SITIN N

l___\]'\'” ’\4\\3 S ch&:@*‘) S Wl myon g =an
" Rawgp (4)

Qutudi gre Rovea.  vouge A = kouge A

L tustane delle soiusouwd Speude o an - paramedt

N>

—0 — 92 —
Oss, Awowo w0 0 Suo upo de i sdwmoue del Vduug
Ax =b
S sowde  Lela %O‘WULO\
K = Xo+\
A o\ . N
SR BuQ, ao\.gswwca Al AN 2o , GLoD
JRasoda, W 3w Mo . el ker
. Lo dhu edsdoue. | A,
—_——0 — O —
Eguugo 4 24Dy r % =4

® _a2 =a
Dowamdo ¢ g guall wolod, & o 1\ ewna b sduadows 2

(2 3 4 ¢> liRo.u%oA|i.2,

4 O -4
| S R

OQSMS&OQ_M‘@&
\rew%;Atl
Quiuds MW’*“WA\al)WW
A Sswo Jowouwl ddpudeutt doy M- = 3-2 =4
DA KL
Exugto 2 £ 2 a0 Stdewa A D egu. I D lncoppuie
& -\ 0% COU  wix WI{WM%“*‘O
Il & > 6
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Dok dolla satowahiee Ao, o 22 cdouwua !
—6 +\O =36 -20 #£O
Quuidi ‘Raw&o/’x‘ =3,
Ma alora  c'd SOwWAataue | & Qaw%o/*“-':s
& ™b A *¥oO
& -3 +1a ra —\%
& Ba —-2)#0

Ewneto 3 Rea €3 M quedo spoieo prudiows i galiuoun
e = Kk
P2 (x) = £3 4\
R (¥) = w

Dowondo S (Spam ($5,92,%))

S0 da Rewo Q. ludip. | cow A =2 . Peu vedme &,
Qo souo, Msdlvo N\ Stdvma AP () + b P20 Py lx)
e spuo cue Q' umlco 8. ¥ Q=b=C =0.

Souso QD me.\‘)O\&QMJ\'\,d/C ?\)Pz,?e, /\/&P%ﬂOO&AU}AO« 13032))

o L pto \on Camounco,

Low x> X3

L 0 4 0 Swo die Aln mugp =3 .
4+ O o 4 S\s%odc\\fmm WA WRUWO\W DX cou,
O (44 O ek %O

S Ddhuiuo waum owna s W8y, subito de cid dh oda
Lo ek #‘O) quj,u,d.»l "\\\’U.u%o < 3

EWS_% Tu Re, 1 wustdes geliuouu;
Ple) = X<+
Prlx) = ®h— o

?& ()= =®=+2
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Cﬂloo\&/\o_,a\ oo X a Go. dlwengdoue dello Spau (P, P2,P2)
o (W cowgoueuitt ) @ codunseo o waie

[ Ossewn  da. D Asy #o PN\ (ZL{A-‘VJdIC;
0 -a | Ruw = 2 Seuwpre.

Quiudd du =23 2 Do v Dok FO = quedo & e couto.

Exlite € oho wwo water Gxi M ok tudo € ﬁicss% VIS
e QQmeﬁvo7 ARetamo Az,2 .

\

| : Fosso sugiog N w0l & Azn . Wwods e
I Dek A qeupa quello die Vogfio, 0d erwupld ©
OppUrL 201l 7

MU)\DW RN %v\s. LAPLACE  Axpotto alla 22 M%a.;

~ G- Dok Avy + Qapz - Dok Amﬂ— Dok Ara O, 10k Ara
$osk0 Reseo ha Sesso
U
A soup 2 cash
— = DR Aa =0, allova, | b A won cawbla qualuugue,
w@low o Wa al pavawedro
— * ®bt A %0, allove DA A S &L°%»raxko Mpeio a Q23

c[uk,w:&i pos30 ooueas Clu%‘lo de \3062)0_

—_— —_— —
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ALGEBRA LINEARE — LEZ\IONE 3|

BAS| ORTOGONAL|
BASI ORTONORMALL

>R Sawo (i, Om} M erow,  cw R™

o St A da coshitulscouwn uua baxk oUdgouale
<y, V3> =0 NL#g i

o S s cbal ot scoun uua box. obowovurale se

<U“,c)u~o>:o \3)27(8 ( e priuca)
< UR, UL> =1, NAL =g o

Vequitalenk o dive da sous velou

& W%%a 4

Esweto La box cauouica (Q,..,eu) < ovtouonuale.

Totto sewdica S JU4,..,Um } Sowo uxa bak Oucgpuale, allowa

Oy O
W, = —- el W= T Sowo ko
A R , = owl wuo, bane worwole .
U U=
v - gV, —,
M = <
P} 3¢ L Ag,alloco <we,wry> COEU ) WO
|
= ——— \ -
Woal-wugn T 9% %> =0
0
(S % |
< W o - L — )y —— > = — z O 03(':> =
£y W2 102 | I YO hox 2 u:unz A
— O _—_ o —

Oss  Se <o, 6>:_o@u_&7€q e X #0 FW%**’“
Ao g Lo § 0%, -y U} Sous Dueommente udipoudonti |
q\mw:h KR souwo W wwweno %&:\L&b cothtfud scouo pr @0’\/50 U
bosw
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IDtM.S Suppowdamno  pex assmdo dle won wawo Uu. udip.
Nlowe 0 two. Qoo o, Qu,

SO b-is F CUOM =0
cou almewo wu Corfl. ¥ O .

o & #o

O = < C ULl +Glm, Uy =C €0 04> b & Cu < Ony UL
N | . 4 .

futl wultl FProwe £ M~eatug

s CLeUR,0u >

! b
#0O # o ASSORDO _

1o L & ——
Sta (0%, .., 0m] uua baxr bouorwole & R™.
Sta v e R” gualwwgque.

Allove. Lo cowmpouenk dt O h.i,&pq;\‘{n avi v
Bl COULL A UNG

Eu = CO0L> O o + €0, 0m> tbu.g

Esseudo (0%, ., On] o bok | posso salout ix wodo

U (o

< U008

U = GO -k Gu O
N 7
o poURUA de 1y

CO,U8> = Q0 E QU do £ Qulm, Uy > = Ceon,0nd 62 <070y 54
3 —

_D
\
{ ot o

Ao ot Luoskcado de S = < O, 0>

Alo stesso wodo ® duwgta da &l =~ c 030U >, da ad la
fel. 1

Oss. Se §U,.,0u} @ra sdo odogolaly, o difeuuto

<O, 0% > < Uh0% >
(Ve ——

il

<UL, 04> U ox 1%
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Dabo m\mhiom_) cowe deteuwino & e Co:u@oum};{ MS.PQ:H’O ad. wua
bare, %Ul, .l Lr,.,\} Q&b ?

SN0 O = QO e v Ca Oy COU cm@@ Ci, aey Cua
Cuooap;\&, W solvawolo au sthewa URueans q:pmkuuo
‘\‘(NO CL) -y Ca.

e couwosco L Cowpouedl L O- ulspelte od uuma bam
Y couodo ! §uy, L, Win ] posso otfeuan Lo cowpouewhi
NMepetto allo bare 3 Us, .., 0m} cosbwendo wua oo,
p dulie Qoo wahice At Caudlo i bam.

(So] & bam § 0z, 0wl & [ovbouorwal| bade calcdon

N\ P\(od;c)ﬁ\-o Scalang, €U, UL >
Se. € sdo oUso%ou_q,\e,, 2 calcolg LNIx>

<O, 0x>

Cowe trovo bant odouorwalt ?

rPLs?Osjca.‘_ 'Pmcszdmxw)w L L@RTOGOMU%%A%LOME Bl GRAM-— Schwx;ﬂ

INPOTY bor U4, .o, Unm} qualumgue. (S R™)
OuvPLT:. boe § we, . ww] ovbegenale Lale o

LSPO‘M%,O—A)"'JU_\L} :SPCQAiCU?-)-../LO‘bE Vk-:é-,---,w \

A’\%m«m L Wi = Og (guesto nuude baucueuk o e,
Spous {0y = Spaw Jwyd )

<U_9_)(U“1>
w, = Oy - ——/———— (/0'1
<We, WD

ooy wogio W = Oy +a0x = lgp & W wedo tale  dug

< u)"z.) w1 > =0O.
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Jupodoudo Q' equatioun  Lieue,

O =<cuwnun> =2 <0o+a0y, Wi > = <03 Wyd>+r & <0z Wy

Az cuk

al = < 03, W L4 CUT?,)(A)“1>
<0, Wed < We, e

L an o %OT\MM\O\ N SSHCS

Qoo %)J\mk"ﬂ&ﬁ_ Qe Wz, We> =0 e SPO.QA%_(A)"J-)O\J"LS > %n,u %_01,0”23.

<Wy, We> ZW3, WS

< U3, Wy > <Ua Wy >
Oxo ?wcuo\m ?oww,dm st: Ua — ? wy ~ ke wrp

Tdeo: canco Wi Slg @d\m W = Uz tawstbw,
em@u%o CWa, 0 > = £ Wy Wy > =0

O = CUJ_3) w)> = £ Uﬂs > O\a)_) “"bWL) W\ > = C(J“S) QJ‘,>+6\<(,O‘,)(A)‘) 7+13LWL)W\-
\)
r~n oo o )
O = «wy wy > =<0 +a Wy kbw?,) Wa> = U3 Wy > +a<a>\,)ur,>1-i> Wy @y
)

NS \’\-O\to \O O

Descndrious 8»9)«1\& dell! alopuiteus :

Wy = Oy

< Oy wn > < Oy We>
Wiy = Oy = — 70 gy~ —E T

< W, Wed < Wi, Wi

w
<Oy, W >
Oey "Z — WX

3 T4 Cwm, WX >
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Ossedodons.  Ouo vothe prodotha  (uwar baze. guWa\e, &
e ciato adime  wuo  Obcovuale.

o7y O3 U%
Evaelo Oﬁo%om\wm (500 )y (9y2,0)) (1,3,1)
Coune boz A R

w, = U¢ ~ [(),0)

< Uz, Wy >

< W%, Wad

Wy = 02 — Wy,

. O - -
= (OJQ_H)-\ \O+Z 2L C_l)oﬂ)?— CO,Z,\B———}Z Cl)O,\)

< O,y > < Oy, W2 >
W = (J\%'——*ﬁ)——"—-wq_— 2

< Wy wed < Wz, W)

w3

+ i

N ,/Z-ké + 4
= (/\\?’1‘) = T (.\)‘Dl\) - 7; Z/ (_‘Ji) Z)—"Z)
« ¢

2

= (L\'bﬂ)" (\,0,13_ 6.._;;_ g 1)%‘) = __

“w%acw, a  wouo A gouo Neudht 2 veHou ozﬁoaoua\/&_

_—n ~— O —_—
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ALGEB®BRA LINEARE — | EZIONE 392

([ORT0GONALE DI ON SOoTvOsPAmO]

Def. Sta W € R"™ uu sobtosposto vetbouale.
N da,%iwisco, o«io%ouqlﬁ AW L' ustewus,

\I\J'L=iue R™ <o, w>=0 HW‘e\N}

ﬁ\
\)ehymic&m%?%pwcdo@
o+ Okt AW

L \
W™ & U agalbr uw sobkospaato uaouale,
bo»o fare 2 vugicle
4 4 ~ .L?
Soumma ¢ e Ox e W e Uze W we,QAA_OO\'OI\}QA)OCQNLU("'UzeW :
Peso w&ctwo&u»\q% we\W,

SO0, W > = 0%, WS + <03, W> 20 Ok
A N

O O

Rodotko © = U e w LQ%(Q)Q:C&AOO‘FQ Yo e aqu e W ?

Reso W e W Yo dia a0, W> = 0edyw> =0 Ok

& W = \e:ta\wo L &3) alova W = /uﬁm‘aw Q\Waz;uc 1 ol phous
W\W%Stun.

@ W = f\p\&o\ W B3 poc  allova W= plaus per Vougiue L
Mw«%&w ollg e,
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oo ((Progeeba dell! M}m%ouo.\e,B Sla W € R" wn sottosp. veld.
Allove

(L) WnAwW" = $o]

gLy R" = Woewt

1) (W)Y = W (feaudo 2 votte £ otogouate & forua
oudiebro)

@ (XY Sa. v e W AW, Allova 0 deve e @Nﬁoaoua'\e;
QW%& oendt & \M)quiup\ﬁau&»&a&sk&o)

Lo < U0 > =0, o O =O.

() Devo dwoshrone, ca, W+ W = 2™ o quel pho lo souma
& Aelba pads . W AW » §o).
Reudo wwa  bons iw‘s., L, wy § KW La courpleto @l wua
b, & R Qopiunopuao Wi, ., W
Oﬂkoao\kqu%’to Tt e G ([ G~ Schuudt) .
QHTQ,U.%O AW Uspoo, bjue.L A R™

N
Bty oy Wy Brws o, By s oo
L &'Sawo wuo bae W el ol =

Dane, onboaouou\e_é; W (gowo stkogouall & e %Wjo‘“**‘:*“&m
Spoue § @, 0] = oo Jors, ) ST

C@u&%»ew\;an . W Mo Kweuwstoue k&, allova W e Slueu g oug,
M=% ((wok pud e e Plrauce pecdd alhiwent
Q' tubrweove uan pokalde ereis | sdo {03)

Ogut watonddd R sl soise dungue coue,

A A A A
O = C, W - UJy + N [53)
Sy bon b G W o G Wy o=+ G e,
& \W RWES

4
(i) Sostauvdalmendk. sssto (W) = weion evkopouall o W
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Bue vektou, X W e WY Sowo dv\'o%owli-kud\‘ lovo e P
A Aulugoun, e AR emag W CQUAR
Loyt I dpuoptt
Esaaato dassico + dako W € R™ desaitts cow
eczuaps:&ul o cowe Spou $eovone W o Hrovons
bori oukogouall & W e Wt

Euwpod Iu R peudiao W= 0sy,2) € > 2 1-32—:.0}

@ TS0 wma bare KW L § (—3)0,@,(—2,\)03} , Loe
W = Spauw § (-2,0,1), &~z)\,o\1}

U4 Oy
@ Tovo uwma bax ew'ooacm\e A& W @e.chD G—SaPOV\,Hyc,éo.
Csr e O
wes 07 =[(~20,))]
WQ_?—()“.)‘-—(UZ W D> WQ_
<w")w£>
6

* (—z)\,o) = oy (=3,0))

2 [ ) ,
= ,0) - (7559 2) {(-@ ‘F‘g&

W%&CQ " <'W-L)w2> = O ok |

No\eude wua ak odogpugle < oude: wy = (=3,00), Wy > (1,-5,3)
Lo cowricolan & aude o cha W = Spau{ (=30, (1,-5, %))

@T\O\}o wt L So %cci A o ddweustone. H-2 = | .
Quiudi un o Jrovoe un veRW L cr oy e Wy

Cowe potmo @v&?
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Lo anco & Hpo (@, b,e) twpodaude 1 sidkwa
< (a,5,0) ) (=20, V> o
< (a, b,c\)) (L,=512) > =0
Rigolvo ..,

Oso \a %o*c\ww\q wssuoo. o Pontive oy
(-%,0,0) e (1,-5%)
opwe. o okt o
(=3 9,\) =« (—2,1,0)

O g ab,c 4 plaws, Ao (1,2,3)
Ow so de W = Spoe § (42, 3]
Ala Luue, voludo, atbomo e

[Q's = SPQM S\&:%OJ\B) (') —‘5) fb}j} (1)2\3)}
Lo etogpuale AW bavg, (etog) df W

Dowomda ubtadon. G sowo & cowpouenh A (1)51) Alspedo
(0N queém \DO/X- 2

=

< (=30, (-3 ©,1) > 1S

1
S

2L

e o W g & alb,

—_0 — O @ —

Esrugdo 2 W 23 (333,00 & R Rty = 2-awWe 0]

W\ = SO Sl Q&QQ, sideuwa % 'X‘\@?—O
Zz-2~d = O
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Bone & W 3 L(-t)\) o,o)ﬂ.) (0,0, 1)1)1

O+ Oy,

Se wolesst twa  bag m}gog:)\kc(\e_ W W ? Uso %QJ: glesse 5 . souo

%cd 0%0%:\;@\1 !

W cour, Qo droso 9 %Q&mmkoaouq\i a Futio W, barte,
Q/NMQUUD%OUO\\&QAUM bare AW, quiwds
W &

\MA':KC*)Q))Q")\M)e&q![*X*\—m?*Oj )|2%+\N = O }

)
@’\bo%omq\% a U1 O\)co%o\&a\e_ a O2

Quiudt dess usdvoe W\ <\ sewa % XY =0
2% +\W =0
Ouo oo delle sdubowst o (1,1,0,0), (0,0,1,~2)
O, U,
o R advo 40y Uy > =o. CouwcQuolends

W = \(x,&s)‘b,w‘) & {Q"‘: x-\—n vo) %—Zu)'zo} eqm%,{%

= Spau { (0,7, 9, o§) (9,0,2,1) ponaumektica (cowe Spou)
O) Uz

4
WT= {0y 3w) € RY x—qeo, 22+ w=0) Contesioun
= S | O 0o, (0,001, -0 prauchic

U (-)\L,_

ju—gw&, Oy O, U’s, UQ Souo wma ba/xa. efdcoao\mn\e N IDC’.

—_—— — 0 —
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ALGEBRA LINEARE — LEZ\ONE 33

[MATRICI  ORYOGONAL]

N A uwma watice mxm.
Mlova I %Q@'”QM’H Rottt soud  eguivalewtt .
WY A= AS
(@) L coouwue &t A soun ©Uouworwaly .
(D e /\L%(m & A Souwo ovbouworwmal .

tef. Su ducceds uma qualmque 4ol 3 gropreba prcedauu, allorg
Lo wiattiice st dice ovtogouale .

[Duc) (4) =)

Rn 1poleat A =AY Cowe ot & colouue denouo emens, Ortauounals

A:(c. Cl\“' CM> At:<c?:>

Cu
Ci
Lé- :Ah-A:<\.C$‘><C‘ ---}c‘/\ = >
Cu
L' 2 Qonents postatour  (1,9) delRla watuty prodstio € < oy Gy >
Q,qwiwdi quesio © O se £-7EJ e L s L=7.
Quinds & cdoune soun owouosumal.

Cz

) = ) S & douuve 2o gowoswald, allova NSNS
e quivdl A=A
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) => ()  Guoxde & igbe

~A»@-< ><R %)

L' Loendo  (17) del proddto & ¢RL, B> e gueths €0 & L #EY
e 4 Qt.vi"a - Quiuds K u&fx& gouo oo uoxuol .

(D = () Righe ovbouoruall => AK >3 = AT-AT

3\ bwo&oPEu: coudo e

_— 0

Q_S_s_, SQ/\!O&QQO Adw. da (2) &= (),
Wl & A possane otthroduuxo (1.

- O —_—

_—0

Oss. S & cdouwwe & A Seuo sdo ox-\«oaom\u allovg,
A A viewe o watice d«a,ef\xco\e. e.esQA Aemenh sullg,

é&a%ouob\e souwo gropro 4 G, D
Tectown  (Propdels delle walied ou\-o%aual\')
Stec A uwma walice o«%o%oua\e,. Allovg
D DR A= =
(2) A" ¢ @ﬁo%owx\&
(3 S e & < ov\-Q%o\.\q\Q , allova Ak € %Wq\e

Y AA = T P Biuet = Lio!
Dek (A). Dok (AF) =~ ek (143

" [\

Deb (A) Deb @) = 4 =D Dek (A) =24

() A=A S AC mg)m\e) allow le sue douue Sowo
MO0 Ywals 5 o allovo, d%’l& Al AS Sowo dl/‘l'b\wkwal,:)

wa ol AY o ov\"ogaua\e, , QUL auadie A e 8
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(3 ook A=A B = B°
o L (An) = (AR®

-4 - - k
ey "z BEAT o AT - ey
+
Progr.ckis pokat  propriehd dragpode
WRANSo,, °

)

Oss. V'owewsa & AB ¢ BAT L Tudh
(ABY - (B'AY) = ARBIAT = AA =1,
Rl
Oss. o walict o«)ooef\&ou\i sowo  Cududt bl

AOM\. S woRblgWo wwg ek, Uvbo%omle_ A WA VIWULRA
Moess o 21 y quello e e\'\%xéb NON @ m;bgowa&-
Awcle \o Sowuwna, A Sue  wetux g\koaoua\«' Sl %m,x@ra\e

|Proicront Oprocowal) | Dato uw sotfosposto W € R™ sagpiawo
Se,

RS = WOW
Q/ciuLuAI, O@uﬁ Ue R™ &l ch\)&mﬁ\)w W wedo tmto R,

o = U.Tg_‘\' UJZ

eWw e w
Allova
° Wi S So proleove O‘r\o%a\mka i o s W
° Wy ~ ~ » ~ ~ o~ o~ Wt

QQZAOCRQCWA%\Q L SO wumo box & B" de cla R wwlene dd wuq,
‘owx_dt\rdmmad&\NA’)Petmn\@«QmeouwﬁdJU
ﬂksp?)f\’D QR W o \(\)‘L,
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E_,_WP_i W = %(;x,%,%)e R x ~\<3+ 22 :O}

Rage, (), 0), &«2,0,\}4
On Oy

Dase odco%oua‘\e ' (y4L0) = wy

202, Wy > —2
Wy s Uy - —22 Wy = (—2,0,1)~ —Z—(1,1,0)
2 ((A.)])UU?&) ( )JB 2 ())

= (=2,0,\) + (\,1,0) = (~1,1,1)
Cuhe), (=) bore eo(—ogouqle,

Box m%om\e & R (])1)032 (=501 Oy 20)

W) wry W3

U0y.
Dodo ww veMow, O e ﬁ2°°_) couwe, calcdo o sua ,amoleﬂa‘w sec W ?

Sonino U= GW, + CaWe+Carz & el PrUdD Cunm+C Wy

Ju f\n/\)c‘no&m Py L0) = Cunrcaun,

<O, Wy o, W
2 —2""C oy oy % 2P 70%
<, Wy < W2, W2)

K A
% Lo bog & stkoworurale,

guest uo 3.

Desidowo @ o, o twahbe, e M we  INPOT O CO UJ&@OA\O
Qo aune Cowpouewdi tapedto allz cauowica ) e
ARt UL S P o) (o wuzgjo Qo e mpo\wwh)

CW € quesha  walMice
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P oosmioilitel | v (W) = W ] dui e sl plaxo
Pruw (W) = W2 Muwoue ge desso

prov (W3) =o [ dul & Lal plowo vo o,

wi=>/4 O © Mofnice, e wppreseudn \a proteriows
W, 2l O 4 O =A Astllo bove i (AT,) W‘z) (,U‘—ék W 3e,
W2\ O © O

f N

LWy R(wr) R (W)

2 possibilite | 22>/ 4 —~4 O Matice ce epreats lo
e2[ 4 4 O =B proleriowe  dalla kase
e,>\ © ;I\_ o Lo, W, Wy | alla cauousca

#C ) —'QCWD) QC\UB) {e\) e)._‘ 9/3,75

Tox otteuene b woMie dalla bakr | 0,665 tw e, pus esser
oHle oo wowe & canbio & Lbox

s T Quedea  waiie Qu 1 caunblo bove,
M= | £ 4 4 dalla § we, w2, W) alla Cauouico,
o { 2

S \‘0%20 auoome dalla Cauowicea alla cauouico, deno  Usong,

M A M7

7 N
dalla SM\ dedla cauouica alla shvraua,
Ao Caroudea,

OppUNL &M
T 3 Camouwlca Fo Hromg
sheauo o caumoutes,

W»ﬁ.%{,c_aw. s viows Qo Sesxd Meultato !

—_—P O —— O —_—
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ALGE®R A LINEARE — LEZIONVE 324

Cowe soun ﬁaﬁ% bulle Qo wabics 2<2 Oﬂb%éoualﬂ

Lo cdoune devouo exen 2 wellou i Quughh- ¢ Paseuddcdan Hredd leto.

L&W\mo« OC\D\AM)GJOW woywma 4, sona” el 41“)%
(Cosa, &ud)

oes&\ BA Wk Oppovturo of
XU o
A quedro ?ww‘m ko sdo 2 ?os%\b‘\ulm\?w \a 22 colouma '

s (,0’-1‘19:_) = —Aud

S (d~\' T——;_) = &K
Qo srouo\a ?o&%‘&:‘\\/ﬁe'{ e

s (=5 ) = ud

B (=T ) = — oK
Ricssumendn ; d soud 390 2 possibilttel

( Cocol  — fud, <oos°g W
Uk CoS ol Sud  —cosd
Dok = 4, Dek = -4

(ab)
Css. 2 ancanoe Sa watier dell {0 cd )=A
O O PO AT = AT oieuso

& C \ d~b>
b &/  ad-be Q—ca

e quetts slehaua st SuUS ﬂe&\«‘w&, o e @Qd%w\e,,

—_ O —

— O
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Enlalo  Wovane wua bae ovhogouale U R? cle  Winig com (3,4y2)

Jdea \ prowdo  Wwa bar quoltingue e Wheto con (3,%4,2) ¢ wuso
GS gn Nudila O’l)boaoua\%

Baw quouuque ;. o 3 & 2, Ra deb =3 quiudi & vgle Souo
U, O | © Wra bag o B3,
0z O O

O\"m%oun,\f.?:% {U"\) 0%, 0‘3} g’ @1 =0 = L?’;Qr})\

e L 02, WD C
2= Uy ————— Wy = (0,),0) —
< Wy, Wi (N

(% 42)
12 _

= (728> 9,3 ) 28>

Rosso ?\‘W P‘L\I couod cumen K,
[wy = (-, \3)-sﬂ [ \Wnifica 16uha, Wiy = ~36 +82-16=0!]

< O, Oy > < Uz, W >
W, uwn > < Wz, W>

= (0,0,\) — ——Q G2 — l<+cr+\66*—6q (=12,13,-8)
= st Qo \ Coudo,

Idea altomativa . poduve Wi a pokie da wy e Wy Unediauwle fa
@O‘rw\u\a . SALoa,

% %
3 4 2 A {w*g,——(—sg,o) ?HLB
-2 B R

Do v NI VIS Q)WMOLU@ e s \Ruaa\/% Sesso a4 whemo
U ottt anche Rueuwdn GS,

_— 9 — O —_—
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162
Exncato Om%ouq\&%m Cuho), (L,=,0), M
L)‘l L)—?_ (1\3
w = (,0,1)
LU, Wy> ( _ \ ]
Wy = Oy — e w = (1 I)O)——-T (1,0,1) = (E)~l) ~

\olewdo foss0 gRUOWAL — Wo = (1,—2)—1) T Swifica: Oc ]

Aoluco wa o Qo @o\"\m\a v % %
1 o | A (1)2_)—~)_)
1 -2 -\

Noluwlo potso prucmrs  wWa= ([, ~1) [ Wufica oO%]

Wy, = C])ow ) w = (\) ‘l)‘\) Wa = (4H,~)

Quiludw ‘\V‘—ii 0 ‘\[l——z"
P S 1 > Mol to e (& &
e~ =g A @ U 6ouq‘ (& axgpe
{ \ _I—. Souwo OUGOWWAOMB
RS 3
\Y A <
SoWo g

obouovuale 4t R
L tnoma della waktia saitts © O hogpods
S e \wogg,bo Q' sudenxa

A o 4 i 4 4 72 O ©
4 ~2 -| O -2 4 =l 0 6 0
1 4 -4 £ -1 O 0 3
Quivdi g oo U iuotwna bask duides G 1 wpa g2, i 20 pa
6e.QO‘2>qu\'5.

Yo © U Rovons. a \‘)@\M@LCCU&

/¢ ——L/é"(/g

L L

3 3 3
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Exizmto Sto -Q'. R> > R Quwean s e

(y,9,1) = (2,4,0)
% (,\)"L)‘\) = ( ( \ 1\
%(()\)—\> = (2")‘)\)

Tobo v eside ed & wuica PAdO  Cu portewta o uma baet.
P bovane Qo waltks della cawowica alla counulea  posvo
o wehodo bO\\EwOJ PP

o  Casuolo & bor |

2 | 5 Y2 O U
. Ve -~ %
) A I I
o | ‘ L_E > 5 J
Applicandour % Guulors | bone, wo Q' twdersg
shcauno Yo cavouica  CrURULn fo ehcouna, deolim
£ 4 4

O -2 4 & caudoto M bane, | shcaua - Canoul co
£ -1 —l

= Wo sdo 2 Coudiuouwn !

R (vo) = (), &)

R C\)\)O\ = Cl) L)
o guesto cano adw,  eSdemte wa wen el . Tufath
g gt S Lo agecuuepudn  (0,001) e waudone, (9,00)
dode wik P, ot R (0,0,\)= (a,b;e).
QWuiudt o tufiwde sdumoud due dipoudouo da & paroumeld .
Come =ouo  folle Qo wakucd  Coniapoudont )

O 1 o)\
I O | O
L \ o [ O |

Veniflcang dba com it wekodo leoviuo Seugn o desso AMsulioio.
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Tuto queso %u»lh‘.o\m packd | 2 odMuul (W ponteuta Gedle Coudd,
How, dak Souo Qu. (wdkp. ; guindl U waude dow  wy PN
> & coud. aauo
£ (hy\y,o) = (3,)
£ (2,2,0) = —(6,2,2) , allova \a coudieioue (ol eme a wituk
2 \a posso bubom viaq
> (3,5,%), alorm & tucorenk tu la puadouk e
WU A TOUO  SSMBLOUD

Se weMo b coudimow  tu @5)?\»& Wwou esitdaL o Udu AL Wmca ]
SU,s 1 5w O ponftewra uwom foun J, udip.
Mg, W qQuedo cand

— o L esink,

—  opqWs re 28R wen & s,
—_— — O
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ALGE BRA LINEARE — LEZIONE 35

[Forue CANONICHE |
Tdea kase @ daba m‘ap&w/ﬁw Qlueams, £: NV =W e dale boal tw

pontewba od. amivo , © possikile Ao od £ uma woate A
Dowauoly

D se camsto Q0 bard du oon S ed. amivo, coume caunbia \q,
wabriee, 7

@ Se seallpp beme & Lot Gu pokuna ed awnio, posso fane,
W owode e o watice A sa @o:v\—ioo\al\ww]rb RewupUice
(oA omempo cou bl i)

Riseottn o @D . Ko A o walie aswoceba ad £ cou  tu povtewsa

Qo bk (U, ., Um] W Y ol w amico \a bo § Wy, ... W] & W
(A e Munsn).

Na GL)__.) GM3 wia  Wwuovo bove W N e /en“o\itfn)_-.,&‘rm} wa,
wwova, boe N W Adlosa P guedk due wuwove barkl Qa watle di
R <

-

B= (M/AN
Jdove

e N ¢ (o wobice da Mo cowe cdoune Qo counpouentt & Ty ..., T

Mg allo bor §Ux, w, Ui (vuovo — Vecelila )

°* M & & wakia da Lo cowe cdoume Q cowmpouet M Wy, .. W
Mepelio ollo o § Wy, ., Wml (Muovo - vecclia)

—_—0 — O

P —

(Msposte ala @) Daka RV =W | esidouo wua bam

AL N eol wma bak A& W ntqu,*cm alle qua\i o watle associoba

ad R o \a Seauwk @of\ma
T N = /\aw%r) = x| (Fer)
4
%(0\2] © Z’W”d‘“*\“
O ®)

M= Ru NV
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Oss. Do tu towiul 0 waiie! ) | ko . pucdunk of Qe e
®A oc&ux Ae Muen U wouRe A esidowo Uma watice. N e Mpx,,
el Me Mmem Wb el dui
AN
\wo Qo @o\—uw« rewgia. Soutta Sopva

Dl V= vy Bl (W) =4 quiudt St (ker) = m-2,
Solge Wi bAR Ui, o, O S ker (£)
m—1, N,
Lo coundero 0\ wmo loone W\ aRpiuuEUAD L Ritow  Ux, ..., U1,
Touge Wi = R (0%) .., Wa = R(0n). R Lol precedant  quesh
WU Sowo Q. wdip, € sowo A- Quindl Ot poso cowpletans

ad wo bk M W O\Q%wa Wi, -, Wi
Mo fiue R questa coshwaione Wo umo oo

Ua, ), Un, Unal, ey Ul ST
2 wo oo
Wa A, WAL = esy Wik W,

=)
K

10\%\)\%\‘&\3&/& 0 woln g dAQ &

Wy — 4 O (@) o
W, —=2/[0 4
We — O on © ©
o O o @)
o 4
D "o 0.0 0
E 4 4}
RN RI™) -~ R (1) .. £(om)
aos € Qo wakle e concano.
—_— 0 —_— —_—
Eseupio

Rorde D plwa Mgp € uppols alla vk, e la 4fel 2% souo
Qi wdip. | & ha dae
Nauugo (A) =
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Alova posso wovane, M 3x2 od g wabwae N gxg kbW
AN Y
£ 00 O
MAN =0 40 o
O 00O o
R bovone, M 28, W seguo L Rowwo, Deawo g o Uka bas
del kox,

% ° 1 3 2 3 A o)
A(Q)(ig) 3 232 )yl=]o
hy 2 3 2 3/l 3 D
W
2% +3a +2% 23W = 0O 27<+2>U+2%+3W=O
2¥ PP ABTH2W = O oY +t5wW =0
U%u\o\,\e oo 4% 0 =0

W=k &=_b =S ><=—-,;j(33+2%+3w)n~li(3g+zs+3e)

={—S
(+,, )W) = <—s)—b)s,(:}
T bax de kec @ T
U3 Uy
Lo cowgeto ad uma bagr & N Cb%%tuu%mpo\)o
Uy = (4,9,0,0) U2 (9,4,0,0)
S W0 e & e bar WV ?
4{ 0 -4 o St wede whito de N & tudekibily
O 4 O -4 | _ .\ (Db N % 0) pudie & draugalow,
© 0O { © supertow e sulla dA‘a@. souwo futh
O O o % + O

?ou_%o w, = %C_O‘\‘) e wa = %CO‘»)7 toR
wry > (%3;')’) y W= Ls)ll’b)
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e Qo couugeto ad wua ba/xdk\r\)%uu,am,@lp u)‘3=<4,o)o)_
S voo de < o bae & W ?

1 Debt M #O ) guiudi & tudentibil.

S feesst A couto, weduwd cle,

x|

MOA N

Ve Pvogeio La @O‘WJLO degiderader (2 ko I agebo B,

—_— O — O —

E%uugstg_’% Reedloo W Aeoudo wedica

£ O 2 2
B=21 2 1 0 ¢
b 1 4 WO — 9-‘49\'6&01 + fwéaa => “ﬂu%o(%)iz

Boide Nugo (B) =2 aude quega B o lo dessa fouma coumoudica
C & glwon,
Dleo due esidOuo Me Mo el NE Mixy tuddibll folk cle

B=MAN

o posso ot dolo A el gndiato praduuk alln B At guesbo
QRO
Coune. Trovo quede ™ e quesk N7 Ju 2 pasa%&‘
(D Tovo  Mp 2L Na bec.
C = MJ A Na
RN

wala T 5 wokied Sl eerciao

%U\MAO\
CUUOURCO\ W\Q
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@ Ao gesio wedo POsso trovame. Mp et Ny b

C = Mg B Ng

Xk N 2
B Q0 i K
A Sopea oo Com foCeciunen

Ova dlcovo B ! B = MBCN;\=ALNA'\3€;
R
MY AN

G wo spitte B cowme Voo, [ Tome I\ caudo W questo wermpio !

—_— 0 — O —
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ALGEBRA LINEARE — [EZ\ONE 36

[Foﬂme comouwice uel, caso da L:V> VJ

Dotvoude:  cowe PSSO Spflen. wuma bore U%, .. vwm WV ' wedo
Lo b wotla & R usaudn quella bore o o poutusna

Flow du AWM, stow povticdomumentR  feuuplics.

Ju ovwwiun & WAOMACL | 30 A e Mamen e \oppeeuts —@ W wma,

Qdor bore AV, Qo M e My CdeKbilL tale oo

MOA M

o powitoo\ommenlt Aol

b_?,%. Due woicd A & B = Wouo uile thioc Mxm) Se
estdR M & Mmgan  lwoantoly  H-c

(B- o

Movolwceulr ), due wakicd stuwll veppuentous . Seswa QpplCantow,

3do UL bova ROWR
').O\q

V-1

Esueto  uuokvoatsralr

AlaQueute £ wdico wwodo €9.N‘\o e & calcdone Yerlte Lo
poRug.  Nuheuuedse -

Atvo proBewa - Fvowone uua watice B tale cle B = A.

Os., % A Fosse d{a%ouq\e sonale etio Mp(&@,
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RN 1 oM e po&si\o\\& Ao noudne A d)a.»%ouale, .
Coon wol R 2w coka appuca,b{%k < ‘(tzpprwao&a'la o wuma,
o Woce_ Q\io,%:m\g W g enha oovxe 04 ., Uny 7

o = [ XN O O L0 = Aoy Uz, U2, Un Voo
UZ - O >\1 O £ (/LTL) = >\z U\?_ \\\/\ mbUH'CPu d‘\‘
U=\ O O Xy L (03) = MaUy | RSt

T 1 1

Ly RO £

Xa % N =V wd Qﬁ)\»lCWb:OULe_ Qlueans

® S &g I Re R & uuw awdovalow & 2 eslsk O Fo
Rle dua

R(o) = AU (U Vo tu X\ woll qe Sl

@ S ZNe R & uu awlowolog U £ =t Ueouo axtovettord
wspouwdautl a1 nedou,. 00, be V) et cd “ale
o, aslondous R Scpra

@ S Ae R & ux wbwum) L Qice autogpasto A X
Q' custenne de?g)g Guone o CDKALSPOWT‘& e dello O,

Oss. la Gghizioue U #0 < Csseuriale, aliwent S&(PD‘QB{ usous.
O~ =20 CLU/O\Q,U,u_CluJQ_ * naldhe ouwctovslow

Oss.  L'autespatto loko od ww cdo XN @ uw So{'(-osPa/\sn‘o vetiouale

Sowwuo =R Urae Uy oo el cutEPRATD, cAow)
R0 » hoy R(0) =~ Aoy
a\\loq
R (0+02) = R (o) + R ()

= A0 E A0y = X0+
Podothe  Se. O &ha el oubogpato | A LU =AU e d &R allow

R(AU) = A R(W0) = dAU = X (KV). |
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Dowowda: o, rovo %Q). awtonalon, 6,8&‘ autoneHow ?

Bgeotho o« sta A la wae e tappleuta L.
Aloxe
A T oudovalow &> Dek (A~>\1¢&) =0
wahle ideutca

A € autovalow & FoeV, 0#o b.c. Au = Xo
& JueV, 0¥ b A0-No =0
& JuoeV, v¥o b (A-AW)o =0
& U#0 e U e kor (A-XT)

kor (A-XNTd) # {0} (eoukiene U %0)

& Db (A-ATW) = O. 0

)

A questo puuto Q) autospamio wlotiso a A € A\ ker & A-XTdL

~\
Esuugto A = (l . Nediommo a2 esidouwn autovalow /vettoy

=X —1
A-NT = ( L Q_Q Dok (A-AId)= (1) (6=2)+2

= N=5X+6
- (ead(ea)
Quivdl, D (A-2T) =0 & | =2§Oppw\1@

C@,u:\-o\l‘u(,eu

CGaledo gt Qustorgar . o ) koW dht Nauuo W 2 ke,

Se Qessy
R R S e Ee
= 2
2 6 /\Y Y 22ty 22y @fb
& “ﬂaa\e alla
P¥UXa v DEVE
% Qutospato & Spom 2 (L)—\BS seccedon,

= possiole audovettote,
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PSP EXISA IR ekl

~2u =0 Autospasto = Spau § (1,2}
%QPG SO & Dene Sucede

Riosyuumeude © & souwo 2 cutovalom
A=2 w outovefiow e, (I,m) = O
x=D I | ~ (L=2) = 03

1]

Ao wod &@W&Q)wbme\; ~€ovu, 1eer ' A~ AT
—U = 2 =)
A= (11 X =2 <9. 1)

T; Qatwtqa\w\i o saltong v Qo_ssq)@eo we\ sialewa .

M@om& v wella bare | 0y,02]) la watite Roeuta (é% .
Detro altlwewdtt ) poxo

(\\> S /=2 7-(>
M={-- M=:(1\J2<-l-—\

T
(OO}
$lade  HAM=(59)

“%@Lcou 1

A6 DG
G GE) (53
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Grrour Lanale MTAM = D oppUNL A= ™ DM
A= AN = (MM ) (M) = MDA
C &)SM M) = ™MD

AY o ARA 2 MDY ML M = MM

A queto puul e Wi SuR A = MDY
e tw pedon AT s MDYy

\ L 27 o 2\
AT = (-\ -2 ( o) 331"“*) <~1 —\3
Soo\%eup\m 1 prodstto 1| %»Coc,o e gx%o )

Se Veglio  uuma wohia B to BT = A, batha puudiug

Tz o) ‘
B = 2 M~
M(o =

La W Rica < Qo Sesyg t&‘&opm_
o o
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ALGEBRA LINEARE LEZ\ONE 3%

Poblewsa delle fowne camowiche (cou @ stesa bone . powteuna eol o)
Daka A e Muew , PoVone M e Mmue twdkibile +c.

MTAM & wahxe Stunle ad A
Sto \:(MROO\QAMLWXQ 2NN

Do alwmeutt @ Yrovome uma wolia. Stwdle ast A che sto seeuphice,

DR, Oua wmania A € Mmxw st dica dla;%d,«o.k{%%a\o;l&, & & otudle o,
e oM, dxo.%ma\e-

Popricha wabkid stuule

(D S Al @ studle ad Az, allova ek (A) = Deb(A2)

(2) Se. A\ é%{u»lhﬂdf\z) e B ¢ stuwdea B, (c,eulo\ glessa M))
allo xe

At R € fude oo Ayt B,

Al € stule e Ay By

(®) Se A € scukle b Az allowg A:‘ ¢ Sl o Azt por Saw‘kem,

(DY A, = H—‘A\ M . Allow (SN Bruet

Det Az = Deb M~ - beb A, - Deb T
|

De

By HR M

MAMY TR M =

= M (AR M
MTAM MR, M = M (AR)M
st &Q,w\.p\kg’;.(‘_am
D Spuo A
ouwtatto
() Judwpsue o Poie dal pdo (2.

= MA)

(9/) A). = H-‘Alﬁ
A+ o
Ao -,

NV

1)
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DR, Doka A € Huwm, , St dice pdivouwo canattatshico ¢ A
Pououo

EAQ\) = oot (A-31)]

l'FOA’-l—o Lucporsauie |
(D) se A ¢ gude a B allovm P (X)) = P (N)
(>) Se AL QLL\Q%)LLO‘,\Q , allova

= (N2t Gu )

do Ny, o) A Sowo 1 hwwwwem e UL pAOWD sulla dA‘a& d A
(?) Sksa o g A WW\O@ Supon,

W) & B= MAM, alwm
=
ROD = Dk (B-XI) = ek (MIAM - A W)
=Dob [ M7 (A-XTA) H ]
= e Dok (A-NIS) - Db T = deb (AXId) 2 (N
() S A & dagoudle

>\1">\
A O don O
A = N A —XZA = D N .
O k PN Au—A

Quubudl 9 )= (M=X) (Ma=X ) (A X))

() Se A& *\W/& SEUALO®) W\ Koo & cwal,oao.

—_— — 0
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Cou&e.%hw‘cq Ao @z&a A e(2): = A S d&:)aouau‘%%ob{lﬁ , llora

W\ Swo ool corcottul sico Du N s lo desso della wahice d)aabua\e
%C.\&o&&) quindl S puR SuvUe. Cowe prodstto di W SR I° rodoy
a el aeall. T gonticelone ; P, OO Voo o rodicd teals,
wouduc\wente couwtade u wudRiegdicite .

Quiudi Sﬁ—?k()\\ Wo clwewo uua Youdico e wor gk S DZ)
allova addio dlox@\;q\i%%a‘o\\i\%& ]

>=P. Siov ST ST ?o\»lwowﬁo
o St dxe de A € wuo Aadic A& PKR) & P(R) 2O,
Quedo tw.@\ﬁm Ao (?Cx) e ddowibile pA (X\&}
° St Qe woltepctta della vodice o N\ pid W tutero
tole dua (%=a)™ Quide pCw)

o %Q}ALQXO\,\Q (wl&e«iosos O%U»C ePo\ﬁwoLwEo DG o Corfe. Mo o
compesnt o esaftauende A Yol cowflesse so coumdale cow
ol e phat i | cloe st gus sUive wella Povuua

$GA = © (=21) oo (A

dove Ay o A Souo Qo vodwe Aeodl © cowplese U PCx).
X v %a%of\o_ < U:?e/'\‘bt'\b e volley allora la Aadice Wa w,obleph‘ag
\s e, ‘

DR Sta Ae Mauwuw & =0 A W 8wo autowlow  da & uua
Yudde A Py (N,
Sy ﬂe%?.wt&a,
° MOLTEPUUTA ALGERRICA N X lo sua weolteplicits coue
Yoo Ax Pa (1)
o MOLTEPLIC\TA GEOHE TRICA A la wenstore dell'qutospasts
od  Daun feer (A-XNTQ))
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Doko e waMde Ay Gowe. $xono eg/‘\ awtovalort 7 Coue. +vovo Lo,
woUseplatka G\%@bﬁm 3 %(LO\ALQA’\L\,CQ. 7
Mobrda A 2 fA () 2 trowo & vadicd e ko ot autovelow
D> s:,ouq)ouwéo a ) Uo L ynolt. Q(%e_bn‘,dﬂz,
) %u.om,c&w&dm A-XNE o L wadd. %@omg/h&wk_

Eseuplod | S 2 Autovalow ; 4, %, 3
ot Pa O = (1=X) (F-2)(S)
o 0 3 ! T !

Letoul slugelt =D Wt alg. =1
o \e ok, %;ow.e,\'wdm, Colcoo A—AIL

o |5 2
A-B=<O6¢

> llg,wogoaa =D Dtu,ckerzb~7.=i
© o R

~6ls 2
A-%1d =( © {0: ‘j

> laupo = 2 =2 Dluw ke = 3-2 =4
© o 2

-] 5| 2
A ‘%1’6— = () —2 L\' W ~~ <Y
O (&)

O
ERupto 2 5 9 Pa(d) = (1=2) (F-2)*
( i
o ¥

avtoalow v A=1 e k;?i

-1
m\tql@,z\ WDH.aia_zz

Qa,w&o 22 ~~D \AAD\."\‘%M)UU\ =4
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?e»rc@ﬁ.wdom\au%t\m&e

[\($ UAONY GROWA. < Lwdd. Q\%'W

Cousvéuw LS Wolh.alg. =2, allova m{\a:,ou&. =4
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o o Mweusioue aod eldowo Ui, ..., vy Qu. deddp.
o e
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W ctw_éra o ko Lo walite A dlseuts

>\\ O o ¥ & A= \l
o O XNO ¥ « A\ L %
1 0O 0 X % B->1=| O 5.5
O 0O © % % /
— 7
DI ’\ N ambo wen so wulla
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— —— 0 —

Lezione 37



180 Corso di Algebra Lineare — A.A. 2014/2015

ALGERBRA LINEARE — LEZIONE 2%

CouRuumwons.oul, @orww; caould

Tt dwgodbouk swl polbwoun
el

PO = QokQy% dmie k= O X+ Oy X
UL OO0 .
D) S Qo, -, O Souwo wuwerk cowmplesst , allova, esidouo ai-aumenlt
M NAIA M, e, G ((euuoQuieudk Mpetude ) o,

@" Qn\,cx—d\B o (x\d\@ ha ol wak | av

Yo7 Vio CDWLP\Q&S@
daghwie )

AR S SO O, ma,mu\o’r‘m NN fa&m,udx l°a«0-do

2y 3\ pwoé,o-\-ko Qelle vodier & d“--.-&u=(—‘3w%:‘

() Lo sowwma dolle Yadlet © Ay k-t Ou = — %"-
i“bth“i () Teouwa fouwdomachale delalgelvo. (G ponie dofeiede y
d&moi&mz\& e c\e Q\,mm O \'GDUOL)

Ouo vottn de ¢'€ wna yadic o, St Jtorde gen 2 —d
e S crode gk oo .

(@) Sogpewiamo R O AU 6 A, w wodo da il polluouss
Aveudtt. MO Co , ol x™ Wa ool = £, Alloye,
M=2) (r=l) (e =92) = x>~ (dhta) ® +olioly
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EXE— 2L tb = O Souwumo. = % Podotto = :f_)—
2 2 2 |
SRTEBR 42541 =0 Sowmaa—g Rodoto > —

Oss. S\ drafta acwpe d sowma e prodotto A vadiel compLesse
e & odlol dd wuokbepliclbol m coudowo M ol .
—_—N — 0 ——
Rogreha dod polluoiuto caxodteldiio  Sta A € Mapuw wra mamer

e o

P O = Db (A=2Id)

\ suo gelluounio  corattadsico,

Moo wolgoue | Seppeutl o,

D Due wahld stud. hawwo \o desso oo woulo Carattesdico.

() le vadict de pliUouso cenvoteletto Sowo oL audoNalou, 3¢ A .
(quindl wua woatie ha al wew u oautowlow cousplessl e velng
esobfamenl u = coutobl coun wotbediciia). Due watlel stuuld
hauwwo gen forra gt Bestl audosalont )

(2) @rado (PACN) = w & N coep. & X' (=Y

() 3 oumiuwe woto del ?o\l.u,owi,o cavoteleico © ek (A)
Cooumonowbo. . beb A = prodoHo degtl autovalou dcA)

(&) R ocoefR. & X & (=00 (Qut Gap kot Qi)

Sowuma el eleweutt sulla
Q&io\@u&x\e A

COQUL%%AW L due wabied Sudl (X haweo (o Bessa soununa deffi
Qonev it sl &q%sua\e,\,

Def. Date wra walle quadiafs mxam & defluise TRACCIA SO
Lo Sowuua d&& Doependi  sullon d«‘aﬂouo&g
WA) 2 Ak CQoy + oL+ Cum
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Rt o rodone )
® Due wakid Ludlt hawo -
— 8kesto g Cavotiulsties
— gest auwtovalow
- gksso Dok
2 ghessa trocaa
D LA = prodoto degt auctovolow,
® T (A) = Sowwa auvtovelem

Esumplo (q -L> =z ek =10
2 3 Aufovalows 1 2,5

L—X \
ek < 2 %——)) 2 (N (N) —2 = 22— 223> + A2
SN N

[ Diw. feo. pdicaratd. | (0 \iho Gacoud puc,
CQ/B ~\ N N

C%B Q-\\ - >\
Qzpn—= A

A — A
U wudue e %\‘Q)O\D UOK  Vlete ém quaudnd peudo
Cain =2) (Qw,_,\) Ao CQM,M—XB
e o Suoa Yotk Y o O’DQ/€€ C")W
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. o~ MU&M&"O - Db A
o o

UL *;a\iubum
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(Qm‘>\>' Dek B -\-C/UdQQ dC?S\«aA@ sm-z}
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i
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(=)™ S & (__\)mﬂ >\m.-\ <am+ T 15> + Neba A 8mdao s Mm-~2 .

H

]
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coofe . S X T TBeA
L o — = -
Souun Ao o2, &t - 7 5™ A J
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.QC\LQQNAAQUJ:Q- WW

Sea O,y Une Quotoneiioul & A & atauo Xy, oy Aae ded
Comnspoudautit Q}A_'\'D\SQM) oo AOp = AeOR pow g@w‘,k=l,_../u,
Sumps AL O%, oy O won Lauo Qu. budip. | cioe estlk,
wua counb. Qlurone
CLO) hees + GO =0
Core Auweo  Wa cRLL. ¥Fo. Tra Judie C[ULQ&‘Q CRLULBIAAR DU
W\D quella con T\ usluer wuwero i crefR. ¥O.  Sto
Li\&‘ koot Con Uam loj
CUUO Comloiaho | iowr  tu wedo die ad et colunNodhl Lauo

1 Ksrt\v\.i rvw)
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APP\;\,QO A A (com kvt Gu ) =0
zlgk.o-; Lo % Cun 2un On "«OJ
Ma allo
2% - N4 = lurA) U2 Lo+ Cun (= A U = O

L < @u\u cotha delle pucedout .
ol T N SSuo dtoum \CoefQ. wom SSuo Jod vl

- ° — o —
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ALGERBRA LINEARE  — LEZIONE 29

Fovwe cauowlche @ — bfa@ua\&%%a@Cm

— Tovuwon . JTORDAN

Rodleua, » dokan A € Mamxcm, Vodme e A o &uule ad uua
wahic Sogpuale ctod A oadde M oddtoile e,

)

M'AM = Do Qlia,%fuuxt%

E poswi bile &Q%)ua\,\'w A = e sdose Jull ol awlovalow
I A A souo 1 & hauwo woliedicits algdaica  uguod,
Mo Rt plielbel 6%&*\2@\,
CUQ;%QM\LMM AR e sdo )

(@we\bﬁcouf, &&@@Cdm\% alla dfaeoualf%%a&‘we,)
Se fud e{bﬁ antosoloul  sowo  aeed e ek allove e d)a%obt&lk‘g:
odotlo,

lb\m} Re wn Qoo pradunk  sappome  da
L s mg () s wa (N ((tmg> uudkgepux.)wq:-..ah’%)
por oyl autowlow N . S e & wa) =1, allove audse,
W OO > Wa (N =1 ger c&w cutovolor_ Qucwds £2A 1\ feowumo,
A d&q@ua\ﬁ%%abul,

O 3 5 = A ¢ &a%am(d%%abf&,
o o ¥

Esseudo %cw% Supalor. ) gx aufovelell o 1,3, F e o
datuk . RBe enddpio teovome o M cla dlagoualizsa, cbe ha couce
CAouuL, & autovetow.
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ESM.\,?;\.‘_Q (:L~2>=A
5 3

A< &h%om\i%%a‘o\\n?

=X -2 5 P (A) = (=0) (3-A)+1o0 = A=eX4n
s 3 -2

N= 2t gay = 21§38 = 923l

Gl aufovolorl Souo wuumend Cowglesy Loy Asall 5 quiuds

—> U © &Q@ua\i%‘%a\oh sut el

= € Vagpuolwrable 3w Cuuplss | i eside una wola W
& vuwl wdes fale de

2 B O
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HOA W ‘( o 2-3¢
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(L (e

¥ (==21) =29 =0 Oss. (—L~3C -2 > ko Deb= O
5% +(lv5a)u6 2o 5 1-3C
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Oss, & A ¢ ua walke a P, i, X\ S uun cuwtovalon
coudrio & U & wn awtovetfor cmispousoutr, allos,
aude X & antouddow & O & um aukovetion UL Epoiderik

Dlus AU = AU Facwo N\ priu.efdro a Ix e 8&x

—_—

o —
—_— -—

Av = N0 > AU = NT s AT XD
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“W&@N&%W\ugﬂr\-\,
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o dutit ¢ sopm a c&'ouaougle,
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Ereut EOO 1 4 olo
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AL GEBRA L INEARE — LEZIONE LO

| TEOREMA OPETTRALE |

Def  Ou'opgicattone Quweone £: R — R™ & e stwumetnica e
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l<€o~\)v> = <M>€(m>5 YuelR™ Vue R™
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Roposiatowe L' tugewe Sl wolich mxam dluwmekicle € umo
Sponto weMouale (evNo, autt © wu SotORPOAND W My )
N Swnengionse. M C’;"")
&
Oss. I Jouwih o Qouendt © A=A & edo % aiy= Az
dere Q%NL L e 5 o £ oed m.
I%Eosl%io%‘ Owa QpphCap oL Qiusons © sluumebica 4 o Sdo S
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obouorwmalk ) € wa wakie stuwuunetdca,
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12 wgcamiour b re R € summedvico € (U, L, Om]) © wma bare
abouowuale, @lova \a wahma A @ Swuwettca,

oo foudoueuwtale 1 Ay = <R (uy), UL >

& U—i
& Uy
A = %_ 0
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1A } i , - T e
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Qig = € RO, 04> = <0y, Rwid> = g
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Poar\et Qoaﬂ.?\pmt\p% Scalanyg tra L e U0 € o.quim(%ka@vm

xb-%
dooe, % ey Souo L vetoul cdouua delle cougouentt R

AL LU
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>‘<u ‘{\l”‘

| S 9 "
* 3
Xt ~% = (K, K2 .. Xms(éi) = X\(a‘ 'LXLA'Z | S Ma,m
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Se Qo wala A € gtwweMica

t t, b S
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A o sluun
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—_— O —_— D —_—
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Ou' applicamioue Qlueans, 4‘% R > R™ € suuwmebnco, 2 e sdo e
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‘Teo'm“a spbole (Nooue cou & waa )
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Cpu&e%ww\;q G auvlovolouw & wua wahicy MuuneMica Sowo
o du ngods
o dudl cow wp%e,(ﬁid%u\, a\%ebh)cw = W@%&gi‘m&oﬁ %mee,{fui(‘.o_,

" Tatto sl Se A sl dtagpuolizta  wedlouk watuce ™ ortogouale,
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Dl Tor ipoRel sappawo cle MAH =D e M= M,
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L
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B all s
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ALGEDBRA LINE ARE — LEZIONE 44

Coullumoiove owma speitale, .

’{f_%aﬁo gy, ( webo de 1© aumicotd ) Se es\de wma  baet
oouorwale S ouwtovettor , allova £ & stwwedrica.

Fu dale ba. & waMia osociate ad @ & dagouale, dungue,
Wo tuebo  Stuwmektiico,
Se o weliice nspetto ad o ook  ouboucTwmale & &mweﬂu‘m)

allove. R ¢ stuameiuica (opa NS

—_—0 —_ O

Lawwa L Se R & Muwmmelica, allovow esidle alwmeno wu awlovalow
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Dl o ¢ & alano  wu autovolow Cowplessd.  Judiciiomo
O X questo aufosalow. @ com O um Gugpoudaute aufovetto
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Taceuwdo 3\ OOW‘\uaodo ottengo
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W e e oo auuche D
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D Comsrgaam < L, 0> ¥ o, Guiudl A= X , aoe Ae R.
Quivdi A <& noon,

— — O —
Leswmo 2 Sea R ¢ RT = R Duean, Sta ¥ & R™ un Sotfopasio
Neoiale tale due

Ruwye V NoeV.

(NS un sHospito e o tu 88 )
Allove.

Lw> e v Vure V7
(Ao aude | VT Noe du $8).

Ka we\/L e s Oe VN Allora
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\Vas \/RP%E\%\%Q
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<o), 0> =0 Noev
Ve Ra e R (w) € V™

_—_ — o —
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Re v Lwwa 2 so dhae VU vewe waudato u se ), gueuds
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§r N —
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@pﬁm%e?gu&mmcaw\ﬁww QOQX‘O\\.\(AWA,Q
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Re tpokst wduthivn eside uma bk & VU fotta S wel vetiou
otocuma\l e Ssuo auche  autdsettoul.

Quiudi %U\)m)___)UME Sowo Q love AUcuksta
o X\ dodka

Oss. Sta £ qualwmque (Uueons £ R™ = R™) . Sta 0 un auto,
Veitone. com audkovaloneg. A4,
Cowglero Oy ad uumo bovae Gopusppude Uz, .., Uin.
Rispeito o questo. e b walle & § &

A

0]

\

@)
Ha % xme%&om) O, 2 AL Cowe Sopre, Oowu(p(efro o ad
wa oo ovbouwoxwwale ((baxks o’%maouo»\e\, Allove o wahiw,
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Uy = >\\ o ....0
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S
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wa M e OUO_O%)k&\E & A o Suuwetica
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@ Ousw walice A & dogeuolizre (sw tomgessi ) seuta essuua
Mdesa 2 M (680 woakibile ) & gt auntovalou. (coucpless)
Zowuno  uwolk. algy- = wolt. ot

@ Oua watia A, aude quaunds uom ¥ dogpuolizas, 1
oo, (sul ol © sul cowpless ).

— o —0 —

Esraugto 4 2 2 2 Wa {orma 6 0 O
A=|o 2 2 Caumoulca, 0o O o

2 2 2 o 0 O

Follo 4 Naugo (A) =4 , quiuwoll dlue (ke (M) =2

Fatto 2. (Latto wm\@) ke A # {0} & X=0 ¢ autovalow
Cekar A Oo%¥0 & AU =00

Forto 2 (ﬁoc\#o %wm\e,) kex A = wctospaato dell! autoulon ©
koc A > § ceV - A@zOnO'O‘}

Tatto ¢ N QAR RO X=0 € autovalow e Lo uw@(.efmk,——*z,
Esevdo T A) =6, allova il {0 audowlen & A=6.
Quudd ofi auwfowalouw  Souo

> N=0 comn Wio (0) = W (0) =2
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O € uma M de dlagoualizra ? (o sue cdoum Couo

uua bame df awtovrtfor 1 Uy 0%, 0 Wl da,
Avy ~ 6 0n od eewpo Oy = (L11)
Ao, = o Povx del key- O2 = (1>—\)o)
A0‘5=O} U’a?—@)o,-q
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Quiudt wa ™M e &cu%oua\&’t%a )
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Hue (NawW ) r S (VW) = St (V) 4—M
L =M Z e+l m—x
o ‘aw\o 2ssu © %e,ud@at\’lj,w.ewk a s o <w, ads = )
—_— — 0 —
Cxuplo M=o & Seouctum Qz)%%)&‘ Sguo autovalon]
So e ¢
6
° estde g X AR S swaw, 9o (Mme=8)

omﬂtws,&p&d&msa%i—z SU ol c7§_—o ~~> N
& = 2y
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+

Se avowm e N X Rue 6 sk cwd q>o,Qu&&f-ﬁdo\’1ﬂfon_p%
fovem WlRumcane. W, quiudi Sw N ol soaeblouo VL U~Fo
Ul q (oD O,

) — O —_—
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ALGEBRA [LINEARE  — LEZIONE 46

[FoLivory B HATRIC]

otz umo wodice A € HMmen 5 Wa s caleolon Qo soleune A quindi
Wo o amdar calcdong souvuue W ?okw/yz, ) Fopo

ISR+ AT A+ 8T o PCx) = 2 % 3-8 w2 gx +&

Quiwdst | Sako s quoluuque rFo\LwowRo PC=) , ho fuso alcolone  (A),

e yler o o Nodba e woMiie mwem.
[Dowomda 1] Dotn  wua walica A | esidouo ded pplluoun pee bald

weatuwer Mulloy

ool ( seup\ics SIS Yo coutdes Qo wahicn
Y

2
I-é—) A) kl) RS) - AM
Wo ol watlcl e Beumwo I Wio $paio R Run m? , quindd B
foren sowo  Qlu. I, jctod asidoue S vuwuatt G G, Con

h:b: C)J\‘LJ
2
I
Cold +C ANX o AT v x CMQ.A 2 O « walne uullg

& OoQ>€fi Souo | A ‘\?o\%‘» wo, H .

Ho cot thovodo  wn  edduouno §Ce) & %»«adb ¢ mZ de annaulla

la. weaWie .

Os. S pG) € tole e pa) =0, alova Tl | pdiwoun e
Sowo WML & NES! ZWawwo . desy, Moﬁr& .

_— 9O — o ——
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l'bommda')_s Dabo  wma  weluic A, coure Sowo éez%\ e Qbuuouui,
0G0 kel e ) o ?

Lo dseostn £ won baualey, od € daba dal &%Mw\&

<

Ew\sw\m Wi-é&.‘R\,QSOJ Dako una wohta A e Mumgan , Yo de 5 pOs)
o '\>(P<\ >0 e W o W %rado 'p%ul basg . Tw%k'eet alir
sup wulidl R quedo ?Q\Lupcwio AN 8«1,0\0 gl bosse,

L. Tobo wuo walce A, o efluiser SILUOUAO WLUMUO P ()
N\ polluouo A ?Swio thxL basso  tole da © (A) >O_
Rslowo  wwge fRsson w wede da N Coef. del e,

%:wd&) Lo u,e,QJcPMCx\ Qo 4.

(Teowuwa widemoso) ( HAMILTON ~ CANLE Y)
Pex Sl wode. A e Mucw, o P(x) N\ polluwouno cavattugcs.
Mloxo, e (A) =0- (o 2 sosttuiso A Uel, pd. conatiertdrog

&Qu@ O)

[Diuwn. comgdebamente dagllobor] (xd = deb (A-XTd)
ool potke &N wedo A pA)= b (A-A) =0

Ocdilo | s fosse Coa® peundixg, Ruundouensbe auda cou G
feoecion,

— |O _ s —
Gusaoewnn dei 2 owuu wideies! I eoliuoud carattod stico,
Poldai avnulla la waMle, deve asse wuligo de ediuomio

VA0 .
Bl coustgpenta L gluouio wiwiuwe € e Sholsne Q. pdiuoudo
covattleiee , quiudt ko avado < ac.
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Peopreka, de? poliuouwo buuluro

A LSluou o wwwiuo o

® casmp\o <y

B Q. Sese wdiel deR polluwouw.o cavattidico , sdo edewdeoQuun ok
co o Wedicbo uwiuor od upale,

@ A wotkediciba & wua vedia A cowe sdusioue del poliuouno
WLwo < U-%J-OQSL alo dlueusons e PL\Z W Hocco X
Jordamn aglakivo o qued autovaloe,

Cousa,%x%e

@ S dud R awdosdlort souo IV ;) allowa pLOLA0  WiMiwo =
poliuouwo  caralsice

@ & O waWe A e dagoualiirehil, alowa tule & rodic
deQ ediuowio  Wimiwo Wawwo wolte giothbe = 4.

E;%gx_&?(; 2 4 o . caatt. = ~(>\~9_31 (A-3)
o 2 o sk biwiwo = (A=2)" (N=3)
\0) 3
2 0 O oo canath. > — (A-2)"(A-2)
© 2 O po wiwiuo = (2~2) (a-3)
oo 3

Erwero A woWika Gxi. Mo come sdo autovolow 2 Cou Wa(®) =6
Quall souo Qo possilaill %oww cauoulche 2

o 4 Yocwo da Wa = 4

e D) Mg > 2 E S wo =2  alova wo &O decdey
° 2L 42 g =2 240 0 242,

© 2\ 4 Wg =3 R decldon. guando 2\ poliouwo
© 4|kl Ukgy > U wlwtwe L & € (A=2)% allova &

21, % & (A2)” allovg & 242
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for capdr fe 3\ pdwouo i & (N=2)" eppuna (-2)3,
caltdwe A2 o wedo o Rcnddo al quadiode vleue ©.

Nedlomwo N edluouwio  wdubuo - uel o o

° & puc s (A
° DA pu Gas  (X2)®
s 249 P = (A-2)*®
6 LU\ Pux € = (%—Z)z
o Lalal 4 Pu (= (A-2)

Eoncdo Trowne e o w wau gdluouwo caratteuistics, pltusudo
Wlulwo & Wy Wtk baduuo ¢or ecidena, 02 @@fmm Cauoutea -

Enmglo G touo Ll Jule & wahic < dall de A3 ?

Lo coudlatone © equivalewk oo A~ =0 | otow & die de il
ghluowio ¥\ ansulo la wahice .
Ma allove \ ivouo wdwiwo der  esen, wuw Wolse ¢ »x2-y,
Aoeloumo B conm
o P cam . PulD > (=) | W% A-1d =0, e A=1d
o 2Pao t pwlg 2 (Rr), woed ArH=o cor A=-1d
° 2°CR0 L pu )= (X)) = ) (-
Rorcld, U0 vadid Rudicl, s fovm o walicn s dia%suqt
Wasolole. cou 4 e — 4 come cutovalow.
Soun Muwodt | a Woeddle &L %O'\Aua camouwlea ;| ue  caen
1 0 0\ % fosw adsp. all 4 O o laseio fisea la
o £ o b caunouwles, O -4 O X 2 wo o

Sondder B e S Asp- all'ougl,
O o -4 M‘SPQ}*D o\ plowun nn O o -1 ue u.ek‘gyxmw 9.

Tu %w,e»ro\,\g aveuw b desyg oxa l\i‘spQ&o ad twa baw Ui, 02, 0%
A Sa Lelle cdoune della H e &Q@MQ%QQN
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AL GEBRA LINEARE — LEZ\ONE OG%

[_DTOR'DA}Q REALE VS JORDAN COHPESSA} ( cowe dedwme Q' uuma,
dalt! aH-’Va)

EW@*}Q'L Sta A weoMce 2x2 coun autovelow B 4L,
Quol = O %owuxa canouitca !

(%wt o >§u¢ (3 LV)S“R
O >3-4 1 = 3

Lo a0 & dedince dallon cowgessa .

EBrempio2 A walla Mol Gx§ U aulovedorl 2 i4l ) edcawh
oW WL&:L

G\ auwlovolowt o W =2 (WM\O‘\) e \Ma'—‘-i) cguﬁudx (VS 2V
< dlagouallradlle, newweo u €.
(Fado Quuerale: S A € uuma woka Aol de la @ +ib cowe

audoxalon, dlovo ha audis a~to ed X due haumo
Qo deme W < W)

S € anasuwo Vel Bocdy, da 2

Srl 1 o o A O
O 5+<J 0 i
O li L C —\ O © &
O 1S 0 o

Oss. o waMice &¢ r?m’vw/ba (ou poSEUO eSS VTITTIVS SIS Y ?;'?J(C?N}
wo. o autovolen  Gada

o #

w
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E%ugio o

Oua woWie i, & wa  Won S . POSISUO  CSSAL,
g )

oo | Dasts va,\d\m) A LR ED, ko watw o o suuumiuea,
MR WY QMCXI&?\LQQ'E&:Q‘O:\L. Al ruupro
l 4 5 < dagoualzrshile
2 6
O 3
€§ux&@\,\9_(f T a 9 v qualk wolou X a < dzqgoua\i%%alof(ﬂ.?
A= O ¥ S
O O 8

Lo osa. du decde & dza@uau&a\o\\zm P Usg (#).

Mg (1) = Biwn (eer (A-F1dY)

O a 9
A-—tld~| O 0 &
O O |

Se o =0, alloia \2uQo 2l => o (k)= 2 2> deag,

Se @ ¥0, allova m => addio d«‘a%,
D—w»%oll.

_ 0 — 0 —

Toel\ pasa, S &D\céawx e © a aovéau\ s R
Dovmoundo, Succestva ! cotue offewere S Y e aozréa,wicbw s R

dallo. M o gordoulinn su ©

-_—oO —_— -
Egueto 5 5 -2 autovalod = 2 2.0
Arly g
5-XN —2 > (5-X)=-A) +o = =5-5X+A+2* 110
S —\—X

= N =&)X +3
DN > 232 e-5 = 244
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Lo\%or\ma,wmwm& A e

244 O > s © < % ‘> s 1R
L) -\ 2

2 -

Catne o&eu.%a b N QR :Paw‘o. Sn € bade calooloar 6?/3 auovetten,

- 4% -2
A\@»&316=< L :

—3%-v
Do %w\o_ Aok e Spou. (2,3-0)
. X-U | =2 (X ) o)
Doewi %w\m = att 9 *(O
%(&—L)x =%y =0 ~o Wdo e uma W e | RE2 %--3»—1,

Sx ~ (’b-\’\\.)bzo R teanguellive | soshdwisco  uella 24,
10— (3K) (1) = O

Faoto %ue/cq,\eﬂ. e (_?,‘:5-—13 < QM,{'O\)!Z/“Q'LQ, wlathyo @ >\=9.+\\,)
a\loxo. (2}3-\—5) c  autonetiong ~ S OA=2-0

L 2 2
Quiudl sul Coungessh \oo M ¢ N M= <?,-C 240

Lo waigica do Que swebe e (D= MAM]

\\o%z,)oovq%m/\q,‘ﬁ)\ﬂ tale. Ao <2‘>=N~\AN
-1 2

le cdoume & N souwo & base Wi, . W cwd Uapp\ka/b%m
Wa la wabue & Joiaun, oo dene succedme doas

% AN~ a2 =N,

ANz = Vi+2N,
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Btho W= (:) e Nz o= (f\,S offewdaumo  wn stdewa & ¢ egu. tu

G \‘uOO%M'k,
S o — =T e —
= % xrh A = 2N
574—-\6 = 2&-—\0 ~D /UC&o\\YD -3 44\‘?!\:0 v e 2
ST-M o= M+ | ANes RN
5%-W = \64-)_\0

Aucova  bovino (}\B

:N—\(S‘"Z)N
~\ 2 5 ~
< 2| S ~2 a b
RPN (30 N ) PRSI (T

¢ Wipouge & ¢ QUSRS Oﬁw@ wa ewo  Wweko Suule,
a quello 4 Sopwa .

G\ auwtovalow  exauo 24+4 e a—
Foss. audovettonr U (2,31) e (2,24) .
Nud Qe e

Al ) = (o)
AG)(R)] - A ALY
Bavm goe (x2) (370 ) = o) [(3)+4(5)]
=2 (3)-+(2) 2 [ () ()]
Se uppogpio vk ol o gonke Wwapiuana stfeugs
K(3)=2(3)- ( ) o AR)= e B)ee(2)

A = 2 W - A (Ng) = VA 2 Ny
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NMovale + 1 VoW VM e Nz Souo powle aale e ponte th@&xaAzCa,
¢<%€,‘\ autoveiow cpes ( wwo quoliugue e 2)

Audovetion.  Carupess  ~> (2, 32L) = (2,3) 24 (0,1)
N \PZ

Lo thﬁul\\dm_aoréauﬁ%%a%ui&ﬁo&i <
10 N Y
N = 5_15 e ficar & aporsiore da deoe,
succeda !

—_—0 —_— O —_—
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ALGEBRA LINEARE - LEZIONE LS

| PRODOTTL SCALARL IV GENERALE |

Do Sta N uno seaio vellouiale . Ou prodoto scalow su V ¢ un’ogdicanio
W bllineon KuumdiMeo, | ol uuo ﬁuw%\wsz_, by VxV = R
(pruole tu dupwh o ottonl A N e Asidisce um wumew)) d La
Lo sequeudd \S\opv{@b&, (udomoue Sondoxd b (u,v) = < U >)

@Y CU,0> =<0, u > gor Sl ue N e ogui 0e Y
G) <Au, 0> = Neuwr> o ogun A € IR---].QA\UQ,ML wella priwa

) € Wt Uz U > = AU, 0>+ < Uy, 0> am ol o,
(R-bs) 2w, Ay > = )\<UL,\)~> ] Uaton wella poouda
Oss. la Cii-%e) oue don Yt i)
SUAD Y = LA M = ACOR > = ALY, 0D
A A 1
) (B w)

Moxlo%amm\%, Qo ot -big) gegue da L)+ ().

Eseunelo Staa. V= Re, U4, Dico du

\
<PC,q0N> = j 'PC’Q)-C{CK) L=

~\

S um podetho scolane su N

Davo fane Lo > veifiche, Seplicl
\ l
Q) < 000,qCR> 1S\ 00<) - qCx)dx N :(\qmpm dx = <q0), o>
{ propr. tuh, l
() < kpcm,qcyb = f\ >\\>o<)-q(><) dx = >\j\ ?Cn>-°fc><)&><= >~<q>C><>,qC>cs>

ProPr. tweks
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1
(W) ¢ ?1&&7 1 P2(x), G D b = j [?l R + ?q,cm]q ) <
-1

\ 1
= j?\GQC(C)C) drx '*‘J ‘?7O<)ot()q dx
-\ -\

= SRR, GEO> F <Py (<), GO S,

— O _ O —-—
Supgouiouto de Uy, ), Um A Uua bate R . & couosco prodotio
scolons fvor lewent dolla baw, ) o ¢ 04, 0y > al Wlon K 4 2 7,
aloxo, \o  couosco oo vl tu %w@ra\a_

lE&u&ES\\O. bk M=2 A= %0y + XUy
Os U0 4+ Y, 0y

Alovo.
U o>

A

30+ 7202, WO 1Y 0% > (uso Qtu. uella 12 voriabile)

"

KO, Ay Qa2 >4 Ry < Uz, Y 04y U > (L. wtllo2)

= 2[00, 03]+ e[ 03,00 3)r waryy [ebyuh
+ ><1%QI< O‘Z,U‘zbl

S coudsco 1 Wl < U, Uy > posso calecolang € W, U
Zude st ha o

<Oy, 00> cOh, 02 2 L{h)
L, OS> = XK K
? ( ' 13 <U%, 0 > € O, 02> (%Z

| Podoti scalaw. e woicd | Dako uu podofio calat, ) ¢ detor uua bawe
Jello spapgo N tw ewd & Qefluito | posso costuute uno watie
Be HMuun, poueudo

Doy = <Ow,0yY (bam & Ue,.. Om)
Quetha wiotice, W 2z propriehs foudaweutald
@ & suwelica, (b = «0, 0> =0y 0u > = by
GO = il vatone % souwo Qo cowp. A u Mspeto ala box ¢
L vetrone W SOUs Q. cowp. U O Ugpetio alls baw, alloyg
l LM, > = XbBé}
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E_%e_x_u?,tg Skexo 2SR & pdwa. Soivowo L watute assxiote,
ol ?\oéo\-\*o olone.  wella bavy,
%, 5, %]
0y U Ua Oy

Do calcdone 16 podottl sealams ((tw pO weuo & o lo Suwauehe)

\ \

<O‘,)u-,> =J \~l~é7< =9 <Oy, 0n > =—j V- xde =0
-1 -t T
\ \ xz&ts,mm
S TP RS
-\ il
|
<O2,0m> > ) %-%dx = 2 2 o) 2 o)
: 3 3
T 2, 2
\ . B= | 7 3 9 F
- 3 I = =
<Oz, Oy > S x%odx = = z O = ©
! 5 7

J

cUg)Uz)) '-‘hj%"-xzdx S

-\

Osaudo O wodibca B, caledona I\ prodoto scalone Fra,  x*~x e
PR

Lo corugouenit dol 3% souo (0, -,0, V)

e capoueukt d 20 sowe (10,%,1,0)

Do calcolonn

2
0 S T
_ 2 2 |~
(0% 1 0B 3)= (ox10)| 9 7T © 3
! 20 2 o0 ©
=3 a2, > 2 ‘
°© 5 0 %
0
X 2
(O %5 10) > 5
0
2, 2
st %
-~ 3<_3§+%>: ot & & (CD‘ML’VO“WMO%MD slesso cou
SS o wkegie)
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Cssowomout 3 podoto scalans o uw vebow o s deso @ wua gorwa,
quaoWodic. .

Ruallezuo cou 1\ pascato

peod. scalowe  lassico ~~> pyodotio scalaw. Qpuerale
Xb \6 ~~D ><E B ‘6
<%, x> = Ix)? NUCSIRYAS SRV ?ow-wquwo\mﬂco\

WOTWO = prodolio Scalon. & uw
velow gr R desto

DR, St diea Soaua\wvo\ A u m&oﬁo sealowy Qo SQ_auq-l-um della
%or\»\m quadhoiica ad e ossocala,

Dowowdo’ s U0 cambio base, cowe Cauwbto lo watn, associote ad
tu pyodothe  scalone 2

Rlspodbor: sla M o wallice & cawoto boves , Helawo dalla wuova,
adla geecior . S0 B .®:\ watce 4@ grodotio Scala wella,
oo vecdur, & 2o B la walice dod pvodotto Scalan,
wllo  loaxse oo,
Slowo % e 4 Qo compoueni A due vttt eV uela
bose  Wuovon
Caledo <« u, > wela wuone !
Galcolo < w, > uella weeco: Lo wzupouw,l& A e U
wella Qecdia sowo Mx ¢ My guitdi

uos 008 gy < [FB)

Gouroutaudo Qo 2 espressiown  oftewiomwo

= ndosane o o uxcodilel el \‘&PPWM
L% = M*BM | wo Qo desso peodotto Sealmg w2
bax Ao
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Adilauo usato waticl pre 2 wohvl fotelweunte e

Ao\l\JN-u.cG‘.
® por apperatenn applicasouw. Qlucom

® PN \‘Qp\bm*m %O’\MM’- quasiotida e @\’od):f\‘\{ scalom
Scue 2 o coupheloumentde Haense |

A opupro, cambloudo baw sulelscouo wma sovk dioersa.
N\l caso @ wuwan waMmes A Uoeuts

A=M'AM A2 wahic Quuld

N coso ® vma wala. B Uoeuta

A |
B=M M o Walhel (CONGROENT]

—_ 0 — O —F
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ALGERRA LINEARE — LEZIONE 48

[Forwe cauouide & apdiconions Qluea |
Dako wuon wwalic A, oo A stule ad A 1l il Aeugics possibila,
cod beovons M M ble . MTAM o pid sewdie possibile

Phepostor. fovdaun Nele 0 Cowplesson (0 aucova  Wwegio dagoualizzasioue)

\'Fom Cauoulde K prod. sca\a/(ﬂ
Doko w geod. Scalamn W\, Yoovone uno base e cd \a watiee &g,
oo\ Mot seewcglien .

du oudiui R wathcl 1+ dobar wwa B Stumeftico |, rovone o M
WduAbIL fole e HME B M sta pld seupie possibile

Pz Msposha 1+ poldid B & Sluumehica , ga il o, geitrale soppaws
ds esge ™ orogoudle bole e,

MU B M = Dapeudk
I&- " o ov\oe?kae > Bresso
Nb BPM = b{QﬁéD\LQ\Q.

Quiudt CAq. wakie stuwwehica € studle, wa audia covguewk

ad. Lua  Luatuice &‘o%q,akh Posso SQ_@A.Q)\Q_ M usawdo cowe cdoume
%Ql oo A B

Secoudo Nsposta 8&6\02&\%2,’&—20/&0\&) Qg wabkie stuwetica B
< Cughmenl  ( uon ue ol ouneuR e ) ad wua walda,
Qagovale e Ua sulla dageuole gdo +1) —1, O,

Juole | wwmmo KR 4 o e lo Segpodure della forwa assocrata.
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Oss. Se B ¢ hefluibo positia, allova ¢ Xudle alla wabice
Qe ea,

I questo vul 3he, da Qo boe uwwova © uua bare otowon,
wole, Mspio al prodotto scalaln defludto do. B

Tor hovor wa ko odoucrwale ; boste usoe QGS Mspetto al nuove
godeiio

Esueio £ I .

Netfico e ) c&&@:w‘,\ﬂ Po&l*ix)q cau &d\oe&\-w 22—
b% 1<) =3

:DQ)G'LW).=6 + 4
DQ}Q’?»&B 2 6~2 -3 =)

B hovane uua o swousrwale , gords dalla camouwica o U0 GS
= (1,0,0) ez = (0,,0) €3 2 (9,0,1)

Oh= €, = C\;0,0)

< Q2,0 > ]
Or = €3 — LR o, = (5,4,0) = —— ())O>O> = |(=1,,0)
<On, Unidg \
O 9/3, (Q/b)ul>8 o < 913,01}_5 O
3 = ™ T ——— i E——— 2
<()‘1, U‘\>3 < @2) UH >b

e
= (0,0n) = = (1,0,0) - L2008 (4,\0) =
< U"L)O“zb%

= (9,0,1) = (},0,0) + (—1,1,0)

<@, 0 3= (0 0V) 1L [ = —4 =30
(l 20 ‘
1035 ) \°

(Vo) (‘é)
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| 2 © ‘
Il o > O

(o \‘\\C\O‘jz\

Condstons 1 wna bar ou_bo%ou_qlq, & (1,0,0), (=,1,0), (=2,1,1).
(Sonskbe Ukl fous @ vAfica), o o e
T esudaro W%«&w‘o Qo Oy e U4 Souwo Moaouuab(

UM S C BRI AR (—\>

202,0n > = (~L 1 o) [ L U |\ ~2

= (0 ) —\)("3} = 0
\
\Joleudo uuma oo oUsouoxwale  Soved dovideng pRL le B - worwe, oo

A
Or == = 0= (1,0,0)

i
<Oy, Uy >E'>7‘

-~ V2| | | Oy = <l)~\)D) - %[@%q.@v\m (1= 0) R (.é)

\
< U2, Uy >yt

S
]

O 03
< U, Oy >p?

&
v

= (—2v) [ 1) -2 -D(~2\1)
\ 2 0 |
| 03 1

(OO\)<T) = |

A A A -
2’&9&0\?0\ L Usauo\ Uy, U7, Oy Qe Roue & H doued
h sa\\sa@re)\i%?,m 1

\ © o (T o =2 | © O

|l -\ O )\ 2 O o~ | =[O0 1 O
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Se B¢ defuita potifua , oSO SG\M&M}M faudo

Q@ baxe gqualuwgue Tu ?Ovdrwm

@ @S ~> b M}UO%oua\b @ ?exdiagauqu%m)
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Oua oz @&o%mq\e Y (1y9,0), (9,,0) 5 (10,0,~\)

i
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AL GE®>RA LINEARE — LEZ\ONE 5O

Courpouentt Mspetbo ad wua bok, eutowcrwmale

S N o Spovtio velouale st cwl & deflucto wi proddto Sealang,
deflutto posiito. Sta Uy, ., Ui wuma bae ObOwormale. Sa U e
W Viow qualuugus..

Mlova. Qo compouente & O Msp.a UL e <« U, 0% Cloo

U = <O_,U$_> Uj_ .. <0\)U\m> ()‘qm

N >
PR, dela cowb. Queors
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Loy = alux +o sl (0x) +C U (3x) + A Cos < +€ Cos(2=)+ L Cos () |
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2w

£ -%(:&-\) %C%—\> = 5 :%C;&)-SCX.) dx
@)

St velfica e & uu prodoto scalone @4 & delucto posthive tw
ctqu\"o o
<Ry, Reo> = 5 onqu :o re. L#o
o
Cu,bzam\e_ X oba 20 e Uou
R vl
Now sdo: quella sowta  (clod st x . Cos(axd) ¢ wua bore

«_w‘co%o wole
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20
] . I e 4
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R k#R  kdew

S su (2 cos (Re) dn =0
O

Seus pt

ar

5 WS (Bx) Cos (Rx) dx =0 se Q. tuwdew
o

R Quoslrarlo , bage usaw Qo forwmule de Yrasforumane prodotil Tu,

Souwuml , ¢ ossewong e Ku (mx) o eps (W) Wauwo RRUP
m\o.@q\e wllo Pon 0 e Tw

—_— 9% — o —

| Avdicomsioud. Sttt che, |

Def. S N wwo poato Wetimuale e cud e?cso@uﬂrouu?vodoﬂn

scolons che Wdldiome CRU <8, 0 > .

Ou! Oppll CoAiOuL Qlueons ?z NV — V sd dee Swmweica  se,
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Sta. U, iy Ony tnad bae W V) sto B la wale oassociatq ol Prod.

Scolon ;. o A la wetl e Axoucka od .@ Qualt aeloadioun \)QM‘,Q.'CM
Ae 7

Sa =\ yeitow dedle coucponewki 3¢ W
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Caso ?ﬁl\?\{.OAQML o2 N prodotto scalone 'y de,{iw.{-o poatiw e, e
bag < Otoucrwale, Ao B 2 Id e gquiudi S
Qossoue ddwuds, AT = A
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Esovciao  Cousldenamo V= Re, [x] cou il podoho scalon
\

LPQ«) )qu,)> = j eCrﬂ-qu) A
—\

So N = Span ﬂ o w
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2 O —%—
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AL GEBRA L INEARE — LEZIONE 5j

Crowebio. offiul

R™ cowe SEABO veUale.
S50, \eRowole & kun ke = Spaw (UL, Up}) ow Uz 0y 0oy
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Axr b (B-A) 8 (A
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20. +b 24 —e =0 2 4 O 3 —i{io
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o 2 veldou & R da slauo odosouali al vebo
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Emupiod [TRAsLAzop(] A= 1 Loy s mror
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Eguwpon  Cosa %ux_oeo\m,se,ﬁg.cdo
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ALGEBRA LINEARE — _EEZIONE B2

]\SOMETRHE. | Ow apgicosone £ R™ = R™ & e isometia 4

[dtsh (RGO, R = Kt () N<e IR™ ‘4{] & R™

DRo qllbuwenk » Qo tsowehte souo Lo apdicarioun cle COUSCWaUD
o MWsbame..
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Ou! appicatioue, £ R™ - R™ & ' towetia Ac ¢ sdo o &
L ipo
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o Qoo wrohiee A m)oo%?ua\o_.
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|| A < _‘63[[1 ) & waticl eﬂ)ooaoua'\ﬁ cOUSEAM) AR

W

v

= “x-—\oul & woume,
= Q\A‘&VCKJ‘M
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]
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o A wahicn Odmgym\&,
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U= ol & Culw
Rod= A€ .. + du Ch
Wouol bewdd dua de = G padit Cost ol
Qod= <R (&) +-. ¥ cu R (eu)
Qe & Qo Uusonirs,
Ha feaBboudost & eam  obouocurah

Ce= <0y Y = 2R, R (&> = R &> = dy

.1\
U CoRRL. R cousowa ) cpi@gm
Pt seml, | FOSH sealod ool | Sealant
Quesho Kwodea cdua % e gQLU&CUw.) Clo® %C’Q = A%, le cdloune
& A souo PropRio L (e =g, N Rew =S el esseudo que,sH
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SO-QO%O S -@ ! Troweao qua\mgw,_ Alloxa —@ ° de'Q"}‘L\PQ
Ax+b, Cu A ovogouals.

Fougp ACY = R0 = Re). Alora € £l vuiflcon cle n)
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Re)= A=« L'E_CE%'
A O . A
uSOHET’R)E DI nz’] Lo = Ax b
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SRS cosE Sul  ~ cos®
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1 ( WSS - WO aotoadou, 40 ©
,3 w8 o W Seuso aukiovouo
&

J M Spetto all! ou)a«iv_e,

>

Qut souo %Q» awtovalon della  watica ?
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SOu® (PSD — XN Trawia, ™0k
My, = OB = | B -1 = 8Ot (-ste =
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Exctato  Sowwas b adwaioue & 80° tu seuso | Oxamo

MspBo al pio  Po = (2,1)
% oA (2=Po) A Rob (x—Po) A~ Ro (B + P
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ALGEBRA LINEARE - LEZIONE B3

[ CLASSIFICARI0NE  DELE ISOHETRIE i R? )

Del. Ouo £: R? - R* 3 Qe trowmeMio e
disk (Rox, Reyd) = Mk Oy ¥xe R® Nye R?
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POTABIONE | CAL Coutro meﬂ%‘m&amm
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_— 0 — O —
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wa\e}’u(ﬁ,

@ &m%tmm%‘md«l wua e, ) Gtod 08 Reuplo qua\guﬁra o}
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(_.b_lcé.* :{.) Q+’cc-q,> = (\2b, = %)
~y X ® =

Lezione 53



254 Corso di Algebra Lineare — A.A. 2014/2015

Ua-ma&fuawo\/o \ e, howo oy b o, d
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ALGE®RA LINEARE  — LEZIONE 54
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axvs Qo acbamioue ARspols al | pid & / P
Skusoue, & Q) Q.ug—,\n & S Aoue Y i
i\ dowto édl’au%Qe oUW +a le /
due AR,

— o & 2 /0 Souowa\kel& oﬁbw%o Lo
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ALGEB®BRA LINEARE - LEZIONE 55
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AU opgas A=t

Sta O un owlspoudank  autoselton | et Au= Ao~
Tolds A 3 %Uvo%a\xu\e dowe enseny  [Av]=|u), wma allowm
VAC] = | o) = (Al = (o] = INl=4) clog A=4d

Toto 21 Oua wawiice %2 Ua (238 @dUto w autovalon neale
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ALGERBRA LINEARE — LEZIONE O3%6
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