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Esvaurio  Caleslona R'asse del S‘Qa,w\mJo Jd estioum
(2,3) =« (lz, 1¥) \
A

M = C23) + (1219) . (%,10) ) /
2 z\

Divreont Aekka At 1 B-A = (1o, 1)
Divamone oV @ (=ly,10)

ASSQ, R (¥) 10> 4+ ‘E’ <‘¥) 5) D | SR \}og)\‘o ?0\.380 Cl
Conteelauma

Se vogRlo | G della cive. civcoson ko @l
AL w\m@oﬂ

P v 2 asst quolungue

_— 0 —_— 0 —
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Essvuano T ﬂ237 ca\coloann il Voluume Aol dedraedio e
W ¢ Yeke: A, B,C,D claR

NoRQuue = é boa oo . alterza

Awo bak. = O\/U.O\Wau%o@,o ARC
alrate = Astawra W D dol prauo passcwde v A,B,C

Esvviiro  Sowwng L QU A Oue delb sPova Cou cautvo

w (1,3,2) < ?QSSCZN\J& pon (-—(;1,3)
-

3 vagglo ¢ & Hstauwrva , cor || c-Pl
R=1(2,2,-NI =23

Lo sfexar Q coshtuite da duth i b (u,2) Lo cun
dskaura da C T =3

\/Zﬁﬁ (9->)*+(2-2)" =3

(><~t)24_ (U—:g)z—r (2 2)"= 2

Jo- gpuevole LCx—xoY‘%— (4=ged & (22007 = 93

dove. \2‘—‘@%%&0 e (xo,9e) o) = Couhro
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N 2enditio Prececlnk ; calcoloe Q' eq. del plaus baugemk
ala sPoo o passauk pr P

é \ Pl PV P ?QJVPMOQQQAL al Qaaa\‘o c—P
Sapprame dh C-P = (2,2,71) e P=(—\,1,3)

9_><L7.Ad~°c.=qk A~ soskdlmicy P -2+2——?>=~3=ud,

[274 -\-U\ux—-:?:-i-?; :O]

Esoatio Cousidenioumo & aatba (1,02)+E (1,1,-1) =4
Sovveay, L' ?q. deQ P'\Qu,o dua pa3sa per P=C5, L q) &
coudleny. (. 1akto

¢DCMDE T"(-O\lo H Sb\,ua /LQ,JCJEQ C MQLO d'\Q, PH L C’) l>~l>
e POl Use | veHo (I, [,=1) & P-H pUr ganerang
l Plauwo

2°Undo | Wovo 2 pA A B sula uits e pot éxcooo
plaus oy AB,P

A?CI,O;Z) b= (2,4 1) P=(514)
t=o t=| CL,00)
T PON‘QMLQ_&(ULCQ "l\ ’PS\OWVO -C (57’) Q) + & (Q,112)+‘3<3)OJ3>
P P-A P-8

Rone auolong T Conten ana

D "]’\‘QQQ Ollb;c A POVL"}"\\\—( 6_01 CQ,[IQ_) o C3/O7'3_) Core
Lo %www\\a U S 0Sa
~ Yot d Cm:;oueuobo 1l PO\SSQ%A.\Q per P (o por Ao P%B)

—_—— — S ~—
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ALGEDRA LINEARE — LEZIONE 414

STRUTTURE ALGEBRICHE

> grupps o wodulo

° %\’uﬂm R baivo usrPa/k\o \30/{*0/2201\6 \
¢ anwllo

® KRypo

o C_a)uwFo\

Def. (Campe) U comupo © wu wrtowe K su cul Sowo clefluik

Jdue aoroRioun | Souma & wiohiPhcamour  (oprrornoun blure,

puclows 1w INPOT due elom et @ we agohtuascouo o).
Sowmua & pradotbo howno Qo propreke Melassiche

(s\) atb = by (P a-b=ba
1) at(bic) = (asb)rc (P2) & (bc)=(ab)-C
() Joe K tc. a+0O=a (P drekR t.c. 1=
(sa) ‘\me){E’;TEe K tc athso  (P¢) Yac K cou a¥o
—Q Foelk & O-?:J
|

M) & (b+c) = &b+ a-c

Escwu?\ Soun e Counpl St%uw-\x CU S R

(O} T
t\u\u\% ’\MQJ Aol (Eromiowm ) Nnwen cotpless

Naw Soup cam?l

© Z Cuwen W) b Wames  (P6)

o N = %ol\,’)_l’s)___} A~ e (5¢) & (PG)
o RI¥] = pduucun ~> wanea (P&
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DR, (spamle WRoua) Sta K uu campo (pensvasio sewpy K=R)
Ouo spomio Veloiofe € wa usiewe Vo jn o Soud de@lwﬁ\e
Sy O?MQPC\W
o Sovwna . Vs V =V (luput s o velou ) oudput - 4 ettt )
o proditho pv wio Scalaa 0 K aV =V (luput: 4numero

\ 4\ebou ) outeut: £ uefing)
dee howuwo & SQ%\AM'\"\ 2 propneko.

(sV) Ty = W+0 LY. par
I - - w COnL
(s2) dn+ (F+oF )= (,uu—_fr)#u\)r 01

N S ol o LRAUED
(s3) 30€eV t.c. O+ =M
(s6) NDeVITeV t.c HLtU =3
(e a () = (ab) U Yaclk Vbe K VeV
(PY) 4.0 = U NG eV
(o) o (F+T) = artra i Yaek ¥ eV YureV
(2) (a+%)- T = aU+b Voelk Vbhel YZeV

Esanpiod K =1R V=R"

Lo ool Sowo

— Sowwang 2 Neflow  ( coupouenle gea C/O&MPOLLGMJ:Q,>

— wolgicons 4 vetioe v W umgro  Cwokt . bk Qe corup.)

LQ, “QAA@\.C&NL Socun ‘\%HQ qU\(’A/Z\. DLV . pQ/\/ o Loual a
O = (0,...,0) _|
Dat T = (Kiyem, ¥u) ) @llove, = U = (=%, —%xm)

Es,wto_’é K= 1R V= Rix] = (usrewme L f[bolt'wom
7y owow‘\w SOUR

— SOWMWRAL 2 Poblu/obw(

— wnolrpgicone L bl wouwng 8 LM N Ao

1 evodotto Yra 2 poliuoust qud weu euhva,
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ESQJ.A,\:\P\‘ o> K = (R

63

OpNGHBUL  COUL DRUA

NON & wio p. Wi .

PO = qx) = — x¥ex3e VvV
Twteania D)+ q(0) & V) guaudd (b Sowmma | Lo
o dze%'\wl‘co\

1ol Rewpto
w4 iax?e vV

o
Eswwio\% K= IR

\/" leq EX] = !Pro\ d«‘%\’dﬂi@ X (_|_
Quedo & wuo w.mlk M‘SPeHQ alle solife ]nopv{ekot

Exurpio 5 IR = 1R V=M, v = makiod mxun
Lo opovariouk  Sowo
= Somwava 2 makia

— wmo\Rplias uma watice Br wa  Wr mero
u qQur0 Caszo

S = walla b fetH zen
-
_.U:_

wokwee oouw Nt T Seguu ccan bfch

Mache [ quesko Zmplo Lou Cousidenawo il prodatfo dra watie,
Eseumo b <

= R V= Lo o L (ak) — IR
%Cwl-s\/oaQQ,o dafo
Opovorioun
—2 SOUAVAONL 2 %A.
= Wophtonn wma Ww WA UUAALO
- — 00—
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L. (Sotkospario whouale )
Sa kK uwa Caurpo, Sta N W S?.\S?—H‘miale S lK7 Ston WLV,
St e e W e wm sdc‘oosp vetfoutale 2e ha Q_'P\OPM'@(?O:
() € o ispetto alla somwma

EY — - -
wie W ¢ wreW =2 Wwy+rsy e\f\fJ

(W) € uso /qu?o,Hn al P\o&atéo peY Scalomn

lo&e K e (reW  => acj—e\/\/J

ESQMA.P\\O_JL k=R V=R" W= { (xv) elR™: xziﬁzs [_}

NON & W sotbospaalg vetiowale
Ad RIS U volde | (e
i\@}m@%wm)/é@mo%\bumh
¥ & € 1R alooastauwto %vcwd&

Y e, -gzum !

Exwpo 2 R e YV cowe sopror W= { (xR 8203

4 i
- | . \ | W
W ¢ duuwso MSP.Ql\o\ SOUA UA O\ E =

(% poamdo due \)QH“UMWA@BOPJ ‘

XK souruwno, oumche & sowmma o La;o)

\

W deso aﬁgp.?vodoH—o per mwma>o)
W Ut & duiss | Usp. Pmé_\ae/v numen G <o

NON & um S.3p . yeth,
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Eswwup\‘_o_'b IK e Vo Sopra
W = %Cx,u\g e R?%: X+3Y = O}

—

Oursho & um s.sp. \&th. Jwfarth Nf

(D) & wso Usp. Sowlma
—

Wa = (xoyd) €W X F3Y, =0
-
Wy = sz,(gq,)e\l\/ X2+3Y, = O

)

Lo Souwuan (I)):ﬁ—arg, = CX\+XL>(6,+Q<)1> € W 9
Sy ! (Kt %) + 3 (gty2) =0 (sowlwma delle Z&Q.dz\@qu)
() @€ wuso AUSp, Prodeto

W= (e W ®+3y =0
ae R

QCIJ?" - Caxla\ﬂs c W f) Sl,_ OL?C+’3>Q$ = Q(X‘FB%)‘“’O@

Esw&pii(, K e Vcowe sopmr W= { (xsy) cR* X3y = 53

NON & uwso /(/Csp. ala Sowma! W l)

o —
5 U
wy= (i) €W R+dy =5 ,

1

We = C“u%v) c W X2+3Ld1:5
- -

(AJ_4,+(AJ‘7_ = CWQ',‘XL)(OI'\“%%)

(ritx2) 3 (giYs) =40 (e weu 5)

— 9 — O
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ALGERRA  [INEARE _  LEZONE 12

—  Couwlowasoue Qiveonn

—>  SpPAN

—  Geuwotou

= Netrou Qluegamenk. dipeudlouk /dudipauclauk.
— Bom X o oo Welouale

Seﬁc%'m% %we/vq\e, K cowpo o N sparto veltouole su K

WL, ( Conb. Yhueone )
Sta M2l Wk o Wwko
Stiowe U4, -.., Om Vethou ( Qumeuk i V)
Stowo ¢4,y En umen ( Raevh K KR)
Allova
CLUY +CoU% +--n + CnUm
e uwma coubh. Q. X U, -, 0m o CotPP. Ciy.. Cur.

Eﬁf"@\\g k=m) V= ]Q%v = CZIEJQ) , m=+

Osamdn Sdo U Q& aun cowb. Qlueonr sowo del Lo cou dove eR
= o e posta per Lloumgle @ ho dieioue dafo da b,

Ce (ep6) & & = (=1,0,-2) . e Qovo cowb. Qlu.

Souwo del ~\-’\‘po

= PO Uy Q m%\'ue chae couheue F e o

—_ 0 — 0 o
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P, (Spaw) Stomo [U%, ., Um] Vool dokl tu V.
S\ dQ@luLSCQ,
Spoum (U"L,_..) O )
Q' tuemne K Jube Qo comb, Qiu. K g, o, Omal Varon deg

LB ot Aok

Spoi (4, .., Um) = 4 SO CuUm . (Clpey @) € [ij
Prop.  Spam ((Uz,.,0n) € uw S.5p. Vehorole & V.
Dlun. Do fne 2 vemflcle

° ¢ duuwo alspeho alla Somwa, o @ Sovma i 2 cowb. Olu.
< QUICOYO. UMG  Coub, QA .

AU+ O Vg ... + G OUm it dqu/O(MB; Q&:lk.
\D\ U 4—52 Uz Lo+ buUm - 22 WM.)J rQA\U\.

St Qb sounwn ojﬁw%o
(G +B0) 0y + (qarbe) Uy tee. + (aut bu) Om| — Courb. A,

o & Mo /UC&P QQJ"P\(O&D‘H'Q By WA hwum‘?/w) Cloe una Cowub .
<Q)ux. LMDQ%'&\»\MQ‘@ ?W U NuuinAo - Ve aucoya o Oowb-(/fu_

o (CLU“) +C 0% bo  + C.,\U‘m> = (ac) Uu+t (ac) Ozt -+ (OCm) Unn
JENEE 3 ) - & —
ESQ»L?RP_ T RS
o Spam ((23,6)) = ko K dwsmow (2,3,6)

° Span ((23,6), (-1,2.0) = plono by Uougpiue che coukioue
i 2 wethon
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Dl Slamo Uy, Um veltou KV

St Heg dae §0%, o, Um] Sowo GENERATOR| K V e Oguu
Quuaks T eV st pus suavew coue Coub. Qu. i Ux, ) U,
Torwalunaule

HU’G\/ -3 CC[,—.-;CM)E[KM E—C, (J_:C\.Ul-i—-.lﬂ'Cm()\M

2L (Dipusliuna / iudivendowta Klueans )

Stawo Ui, -y Om Nebou KV

°© Sl Reg dae Uz, -, Un SOWO [@uemwk d«‘PmmH E/R/
e e Qow cowb. Qlueone dhe Ulwe 1\ Vetfow wullo
wo o Qoo . PP, # o

oSt Koo e U, -, Um  Souo | Diueonueute Cw@p@m@hj Se.
Q& Do wita Cowd. Qdu. de viewe 1L velow wullo ¢ quela
Cow buda 1 corff. =o . Tovwalwenk !

- —> —
QU F .+ S U =0 = Cl=Cz=---=C¢m=04)

Def. (BASE K wmo p. wettouale)
ST K i(n,-..,(rm} Sowo o bare & V L

(1) Soud %mevoérm)\
(1) Sown Au . (udipeudovi

_ O — & —

2
ES@UWPTQ{ V=R e = Cl,O,D) Rz =(9),0) ®ez-= (O/OJO

Dico dne %Q\,E’,L,Qsj Souwo  Wuo lose R R’ e 2 cluleuna
BASE CANON\CA |
e dun o & wno b devo fre 2 Venkflcle
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Cid Souwo %nxw\'o&orut) NIRRT oawl o-e R & couub. Qiu., &

€1, Q2,23
=
O =(%y73) = : (1,0,0) *_\Q (o0, 1,0) + %@;‘)J
| N S —1
Ci e\ Ca €2 ?’:3 Q/3

(2) Sous Qlucoumenk Ctudipeudowh , clod e L'umica Do
combo. NRu, d Ulewe © < c[u,el\o\ cou Ju i ol hully

C1€ +C8 + Gf3 = ((0,C,,Ca) = Vel Wullo & G=C=Cs=0.
Esupio 2 N= R Ix] = poliwsus X fgmdo <3

Dico e o b € § 1, %, %2, %3} (4 Luerch V)

O Uz O3z Wq
o Scuo %mw‘m'zfu UL S%M pOON grado <3 2 del deps
Cr) = QRx<C+b ¥ rcox +4 = cowb Olu. & U1, U, U3, 0%

° Sowo Qiw. Cwdip. ?Mdb@ Q' uice wede K L vewve 8)

choe \ \)o\m/oum‘o wullo | & wsae a=b =c=d =o.
2
Eruwnsiod V=R U= (Lo!d) Uz = (h23) Uz~ (o)1)
Rovo o vmflcamn dhe Sowo wia bak,

° Soud %uqujrcm 7 Dot uu guueno vetrow  (4,8,C),

Lrnoo  Corfl. X, U, . Viuwmk b,

(%“&3 W -7, x+3(d+’%-> = (AB.C)
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Do msohwen wn sigtewmo Qlueane

% 4 = A 4 4 0 A 4 4 0O A
2 - = B O 2 -1 B ™~ O 2 -\ B
x+3%+%16 | 5 1:C O 2 | . C-A

4)4 O A

O (2)-l ' B

Q O (2 C-A-B

La Qomox o scala e ~€Ot’t\~a \czme,) cloe D%Aul M%a ho il PIVOT
2 UM (A SOUR %vo\dm K spessowe 22, quildk il Ssfeuna ha
/R SO BE.ML

o Soun Qlu. dudd prudoud 7 Do tpong,
KU O+ Oz = Qeffoe wullo
¢ sprons s questo twphdu die x =y = 2 =O.

M vhow o gesx Sisuwa cow A=B-C =0 e dallg
forwe a scals offuwta deduco da pu Powe *x=y=2=o.
o o

Noonauna (?»c?wzbot delle baet )

Sto. {U¥,.., Um} Who bax K V.

Allovo O%JUL Neffoe o€ Vst scuwdk (uw MODdo ONICo
COWR  Cottb, Q. R Uy ..., OUm

/

Qe st U™ sl Somie Y COU/R QAU del @t cle
O%y ., Um SSUO Buatons
Swrpow o o Sta Ure N oda si Soude . 2 wedy

QL0 +G0p b & CUm = Bl¢}+sz‘z L. *b/u(/?vb
- ~/ = ;M\ﬁ

O (SR
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Prioude tuto @ sx e f\,towamcz-,mbo Frovo
(=) U+ (Gabe) Up +-. + (Owbu) Um =0

Mo ede 1 01 Qi tuddp.; pec S dede e
o-b1 = Qa=ba= ... = Gu-ba. =0

@0‘8 o1 ?—b\) On_’~=57_> -d. 5 QMT'- bw.

—_ — O —

Oss. Fswato una bo, | o%u,& 2lswoauts v e Vo posse
PRGN COMe, M- upla di huwn

U™~ ol delle sua YappuseuTarioue .
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ALGERRA LINEARE — LEZIONE ]

{DME\AS\OME Dl UNO  SPARIO \JETYO'RlAL—EJ

Riposso deiwiaiow St ¥ umo sp.wettorale sw caunpo K (=R
(D) T el O, L U S dKeewo _%?AA%O'H'W kN e ogui Ue V
& Counls, QAuw. W Uz,

- Um 3 CA\O-Q:

\T)UE \) 3 C\, e Cm € 1? "Er-C. U= CU +--.+ CuOm
R
g N = Soouk (g, o, Um)
(Z) 1 \\mm/t U\A') S On, S\ 6&00\”0 uQ/\‘rV\- \\M)OuF‘_ AL
CiUh L. . +CmUm =90 = C=...=2Cn=0

(2) TR U3, U Sowo wha bo RV A Souo gt
L soun QAw. Cudip.

Toe %Ub\mmw*a\e Se U1, ..., Um Soud Udka lboove & V| allova
o%m Ue V s\ Sowve T ede wato CRMe  CilUN +-. +Cu U,

Teowwa 1 (Esigenta della bax )

Sl YV uwuwo SJPWKO vetkoviale . Su.?PoMM,O da o3 st
wr wseue Puwdo Oy, o om K %Wmm

Allovo, omale wno bore tw V.
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Teowwon 2 ( Ropako delle boa )

St V¥ uwwo spako Wotkouwals cha ommete o boak.

Allvo, \ra\ca?wo guran LorR,

(DY X Uz, ..., Un SOud saton , allove posso ctteuere wua
ok Lhuumoundo qwo»\owwo dev UX |

(2) Se U, .., Um =0ue Qduw. (udip. , allovar POSSO otkewen Umg
bant XU woldae 2 Quendo .

() Due qW‘an« hovne lo Sesso nuweno dh ehuedh
(_C{V&,SA*Q Ao SC e o Awewmoue. o \/>

(4) Sa m G diwewnoue R V. Allova ogun (wateune A gauerg
lov cow an Qoueh € L bae &\

(3) R m Qo Kwewdoe KV, Allovo o%w{ fweune, K w
Whou Qaw. two\k\;, T uma bar iV,

Sta NV ump spadto vettouiale
SR Ui, —on, U Whood Q. lwdip.
Win  OpUATOU

Slowe Wy, ...
Alloya
® MM LW
o Tosso soshtuia m QQuuneuh der 7 o 1 U ke wode
o oL AcoY. e GO | (e esiEowo
WA, -, Uy, TN e

%U‘S—;---)vaﬂ)wﬂn—\—\)———)wmﬁ SO% aMCOW %—ahe‘(’oaw.
— O ©

?

@tm. oo @j

(D) Stamo §Ux, ..., Om ] S %@\AE’A"QM. Dico dre wn Lovo
sotholumemme &  Wika ‘eant.
Cousidee futt | possibilh Sotfolumeww. Al K quesh
SANOUMR - MDY Gpuerarou . a guelll dhe vauuo beue |
%CQQQQ | Sotiviluseuwt (o uuo der SHO tusewn ) de ha
\! L_W\M\wo VoW | . Woun ek -
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Sae Oy ny U OI'WP,S\-O sototwamrue. cou il Wi uiuao
WA . Dics da Sowo  Qhu. Cwo(/CP_
Se wot Qo Sossun | allove povh S vAg

CLUp+- - Qe U =0
Sewta et 1 ceR. Stouwo wulh . Supowioumo Q #0.
AMlova ot posso e & weus h Uz, cloe

L%, ., Uml Sous Oumocova @euerortoll.
MCQA)O (J‘\'.
Q0 = — QA Uxn —._. — Qua U,
D U‘\——‘&U\z—‘_ _ Qm
A A

L qukm\& N U= GOy +--. +Cm Uy

_ Qz Cun

= c, (—OT U‘Z—.._——O(TO‘"M)-L...-}-CMU‘M
Cuaiuwdi quolumgue. cota dha boSSo SOLKL Coune.
couns. Qin. & Ux, -, Uaw Qo posso souWe Worwolo

Mo LUz, o) Um. Quedo @ assuudo prdid mosfeekbes
vt Qo eudnt

Qs uwosho. due POSSO (AR Uuna bboree B Q@c“m'&%‘o(
ue & Qualdi Moo audie Q' esdteura A uug bare
Quade O Munwmno Lt K %QAAWW

(2) Siauo Ui, ...y Ui d@g&‘ Qo et ueoumenie
kUUO\A.P Stauwo W, ..., Wh who baae (e quxh I
rpaxer'xm\om. den %QMWM)_

Pox \ Lumimo.  mw € s o PosSo Seskbuiv am ded Wi
CUML  Ugy o)y Una  ORuudD  aucota AL 8@«&%&’5‘%
Dico e Souo uma base. Quesio Saro v dewde dou

P WATC  SUCe eSS,
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() Diwestro dee Julk Qo bas hoawno Lo slesss uwo

Slauwo U, -, U Mon L:O./ée,
St W4, .., W Wk olbvo bamks
U4, o, O U Cudip. W, ..., Wi @uueretoy

P | Qo | < w

Wa, -y W Sowo L (wellp Uz, -, Ui QULOT AT
v il Lo, [ £ o
)okuxCVB
(4) O%JU'» lwxieune ok %QM%’OLM o W Qoo € uma
oo

S uon Lo Lossuo , pa P-Fo m@d&uj& TN
offenans wua, oo QQlumuamolo guol cuvo . Ma allore
ANk Lo ok Com  wewo  Qouueudt della diu QA

(>) Oauk twmewe A8 veth. Qiu. Qudip. o ans K (V)
g UUAD v .
Mo allove, pohel ot wuwo bax Ao
Qo wa quess wou & possiblle  pechd auned
o oo con pid aomendt dellor diw, (V) 1l cha &
oSSude
— o — o —
Ponke da DU Ccama el P,r-\—o (2) e Q' fusee
0,y Unnn, Wi, ) W
2 Coshtuie da veltoudl u. tuollp.
Suppomame dn wo Qo Kawe . Allove, coven wuwa.
cowb. Qiu. hg fa o

C\Ol e+ Com. U + C(M+‘ LU;’“"‘\ o= C’U\;% =0

C Lo weto a_:Pos‘m dopgu,]

—_—

Lezione 13



76 Algebra Lineare — A.A. 2018/2019

Oss. Ho dlweshrate tw neelto il

[_):Ewuxa W i uuoiioue. |
Su.pg;o\xkawuo e, ﬂO‘gL)_.-)U‘mj Saume VRHOwW A WL
SuPpoW oo Uht U Ston Cownb. Qu. d 0, L o,
Allove

SPQM %U:L,U\?.;-.,) U\m:} = %'DQ.U\ EZ_U\z_) a.-;(j\f\r)}
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Cowe Laccio 7 Prudn wma bage § Wy, ..., W} due So glow
Ao esir. Oso 1) Quuuro K Sosiduaoue e SHewps wum
wuaolo  Sislewon i %ww\om

0L, ey Uzmny Wit o5 Win §
e des olwl/h‘r\ Soun QW Tudsap. peacka $e et Lo
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Ha oy ‘Q/QPOSEO QQAWMAOL/\Q
zr\
\/=SPOM.§ w&, L.y wm} e SPQM%Ui,yAé) -0, Qfm.g
A T
TOUR WR So\o
P O\,E%‘\w\.dfo Lok,
= Spow\ igj,wij___) L{);na\.s
SOUQ aMULO N
%umm\—e\}\
Do fuduwdtine ¢ SUPPOURR Qoo dend vova por v o On M
B AN
%\MA\D U'A,, ey UNV\..' @(VVH—l -Q/\\-\l CM(A\P
W, o, W Q@u ot

Cousidern  Sdo O, ..o, Ui . Queshi Sowo aucovar Q. ConP,
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SKL'PPOW'LCWWO SO Crmyy A POSO AUCONONL Nyl T,
R R cou Quols  Bure. pyiura
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Sowwa ke N Ssowmwa (i W

(V) £ (o) = a ) BUY o%w;Lre \/epwo&uaeﬁl

Euiplo & cul muaony. ¢ O denvoto @ MlaPPl- Qlueong
(@ dealy . el sowmwa € B souwwa delle dewvale e

' Q0 costaut Lacouwo %«Ug\/\ )
Ewp'\o_@ V=W =R Cowe Soug ~€QH(, Jute & C{P[Jl\'c_ lw . ?

Banta ‘%@ro\zs\i\ekot (). Poske X = -@CL)> alloyo,
L) = R D = x50 = A
()
Brubolweude & 1\ %m.@{c,o & L) ¢ uug wetta sy ‘Q‘o«,{%,[ue.

V=R, W=1R Come Souo Lotk Jutk & appl .

Esuplo 2
9

2. R* = R

Posto o= R0 & b= (o0, aloye
D
J
Loy = R (» o) +4(eM) = R (= (o)) + £ (g (o)
= X-% (l,0) + ‘C) -\‘@ (o)

wy 2

QR +ba,
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Tecwma | (kotuun ki svuttura delle applic. Qlueou )

Stawo N & W due spara VO UaOA
Sta %U&,---,Um'} wuon bam Sv N

ey QL. Cudap. | &/ %g:M@\m}o’m)
AMowm enske um' wiea appiasmious Queane £: V- W
Qe e

L) = wx Ve {4, ,m)

Brofoluwenk %Q)L Loinenh K o loam WV QO POSSo

waudons dove PN a questo Pwud'b 8&
Qs Soun Uiuckort | cooe Scppauwws dove Voo

DA O%w\ gve\N 0o POSSO SCAVRAL.  CRUAL

U T C]U) ’(‘--. + CMO(V\.

Mo allova

£ ()

(/

% (COIh-od CuOu) = -? Ccpy) k... + -@Ccuo»n)
cL () Lo+ G R (Um)

> CLUWy Lo b Cu W

Ro dugsheoto Pk tu ol de Qo cowbluagioun
Aok * &cowo @«m dolla £ 1

L Calit-. ¥ Q) =

C) () 4. + Cu B (Um)

Dovur ddwoskong ey G € defiwta coue Sopro € dowl o
Qiuecus.

Quedho vl v Lo 2 Vel Sl

Stawo § W4 ,..., W) del vettou W (o Souo olebligott el
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Po wi cuawo
L(0) = QUi k.. + Cu W
A A A
U=C|_0_4_L___+G/\(fm U_:‘C\Ud_ -L~.,+CMOM

Q (04T = £(M+L(H)
L (@) = af (1.
Ei,wpt_g Dluoshrons e 3tsk wuica @M.@x‘um
2. IR® 5 R to due
£ ,0,0) = (2.3)
L (1,1,0)= (3,4)
£ (=,0,V) = (1hs)
Calcolone £ (2,%,1)

Estshuta ¢ ok To il ko K sruture € swflicleule
B wosiang . dug &07O>Z 871703‘) (=1,0.1)
Souo Qlw. wuddp, O Ue o
& (40,0) £bo (1h1,0)+ ¢ (=,01) = (©,0,0)
ANe ONNL (RUwe il Sd, a=b=c =0

Cowe calcdo £ (22,0) 7 Souve (2,%,1) Coune Couch., Qn.
& s, Uz, Uz e ol U o Queaumts

At+rb —c =2

1

o) = X ~MD C_':.\) b= i, A= 2 +c-b =—¢
c = |

2 @,x)=§ (=uo +F 0y Uz )

=~ G e T £ (v + £ (0y)
(%) (3,1) (h3)

= =G @B+ (3,4)+ (L8) = (o ,..)
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[MATR\CE ASSOCIATA AD ONA APPLIC, LINEARE?S

Stouwe NV 2 W sgz/k( vedouaQx

Sto. {04, U_""'li e bax dd NV

Ston W, ..., W | umoa base di W

St £ N — W wsopplicarione Qlueang

Alon /X Coshaulsce Lumg Wahle Mmx A w guesto Wwody

Ry = [ wWu +[Qa|wra 4. +[ G|
L L !

412 colouwmna del\a waru e

Q(UL}T- Q\\?- WA_ + Ct,_q_OU‘z Lo, + O‘V‘hi (/(]“M
£ L

2% colouma della waki e

L oM V.G -

Lo. wohice Lluole Wa ww aspellos di guesto Hpo

()
L () g(m)\zE(vs)

St e i quellon cost Coshuta ¢ i wakkia dae
Noppeeusa L' apphcamioue £ woaude Lo 2 bas dak
Sw '\:OW\‘QU\/’cQ 8. owuNo .

Ac.\r\mg]. Se. caumbio \ocvai) Cambio S wahia !
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Egwpie V=W = Rss 1x]
Coure. ap\p\imﬂéxw Olueone cRumdero & denvota

R (or®tbyr+cx+d) = zax+rbxic

Cousided  tu pasfento od avulo Qo oot Comoudca
i be) 7&) RaS §
A7 4
U O2
I\ N
W)

Coshruisco & uwalMace

@(u—l) = 2 (=*) = 3 x* =3U, = O U1+30, +0-Uz+0Uy

O © ©
£(U2) = RR)=1= 0.0, £0:-Uz+O-U3+ -0y 3 0 ©
®) o O
L(0a)=Rc) =0 = Juk zem 0 1 O
2o
U’l_opv\ekd Qoudawxm@
Dok Ve W couw bast {0, .., 0m) e {are, ., Wm)
Bota £:.N — W Llueong
Costriisco o wahie A cawme Cuddcoks privna
Quiaudo \oghio calecolong £ (0-) cou e V doto, wl
STUMO O Cowme b, QX weann
U= CUy+ CeUk-w + CwOm
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PRI Allova
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NeQ' eruupio , A& \)o%@lo calcolong

£ (2X3+’b>3+¥) = 6 ¥XyEx

basva %0\/\9\

oo 00 2 O
3000 31 =] 6 | oy Gx*rex
O 2 O 0O O 6
OO0\ 0 e 0

_ D — O
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ALGEBRA LINEARE - LEZLONE |8

Iée.ou. @A&M\Q

® Fssatn. wmo ot | %Q/» Q.U wwo s\:.\)e/Hﬂviale Sk veutauo
e ((Q comad. i U vettow nispetto alla bove )

® Masak umo loova po/r\-%ﬁa 0. L GAMANO X Qo OtPPuco\/{’ﬂ,‘M
Do dnembans  wwen (Lo weatics casocioba aWaPPL)

Se . Nekb Asel. Qiuearn
$ ¢
N e Mahic

Dova. £:N — W | S&Q&do bR Uy, -, Uny L W‘]'QAM:GL s SCQ»ego
WA ov® Wa, -, Wiw W oVUvo & Ottewsy wha wakue A,
Come olede L(v) dolo e V 7

oo

® SO U CAUME. CL Uy +-.. + Cu Uin Ve

C—CI).-_)C{A)
e Ruso (c, ...,0n) coure Vedlow cdonna e Qo wolb i
v Qoo wokker A

QRQM%Q wn Wk cdouna @u.wgp A
o GU AL wuwuwew Q)H\QAMA,‘H, al \FQSSS P\’QC.M\QMLQ SOUWAR Lo
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Eseumio Sta £ R*— R? O'oppl. Dlweour tole de,
% CM = (&13) ?— w)= (111\5 -9' (&O)_L)= (0/2')
UL or3 Uz
° Dlwoshvone che osife el € ica
Us il decumma R Shubbuve @ posso woudoe. wia bowt
Sello spaviho W powt. dove W P & & Gud pumts Q' oppl.
< LA Con .
Quuiuehi. oonta, Werificans the Uy, 07, Uz Sowo bawe di IR
Esseuds b Nehb. , bosta venioone  Qiu. tudup.
a (Lo N+b5 (LLo)x ¢ (0,01) = (0,0,0)

G+l =0
b =9 AND o\_zb-_c/a.g @
ax+ c =9

o Sovvae Qo wwalic, A oStoceda ad £ WINZIPINEN
Cue <p0/3vwwca ed avuwn Lo bovw  Couguslo .

™My see CCL\OO\O\/&SL £ C\,‘D)()} T —E C);O(l) _‘g(O/OUS

£ (0,1,0) =

£ (OJOI\) = (0,2)
1%— (1,0,0) = £ (Lon) — 'e (0,01) = (2,3) = (0,2) = (2,1)
g CO)\70) = Q— CLLO) — @ (_1)010) = (L) = C2-7 1) = (“'[)03

Aguesto puuto soiviauwg So e VUCy.

£ (ho,0) = (2) (1,0) +@(o,1) A= ( ~) © ) e (o) borx

£ (0 4,0) = o (uo) ) (o) 0 2 ) (o MM
= Y
R (0,01 = (1,0) +@(o1") NAEIETN
bMQ,Pquv.
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o Calgelony, £ (%,4,-2)
o
Soundo (},q)—l) Coume @Cl,o,o) J—@Coyl,o) +@ (0,0 1)
Molkithco pr- do OIS
( 2. -1 © ) t (\O)
1D 2 § | T 2
/A

40 & B sous Qi coupoueni ok L () Uspetio alla bovk
delin sp.dh o

Qusadr
L)y = lo (LY+ 3o ) = (lo,3)

° Swiwne b wawma B assoccatn od € uwsaudo
— Cw ﬂ?o\t\:\'%m Qo o gU‘bO‘z_)UE}
= womve & boe {0, (o))

{U\H,(U“z}
Q) = (22) = & (WY ED (1y0) ( 2 2 e wy
Q= () = & L) +Q(ue) 0 ~2)e w,
- - C) (1o 3k
£ 3= (02) = @ (1) E2)(10) me)gww

° Galcolane £ (#,¢,-2) wsaumcle Qo wwove bal e G Luova
T NS

Sepi Colodo L compoush & (¥,6,-2) MSpetio abba
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Lezione 18



Stampato integrale delle lezioni 105

otb =% a=13
b = ( b=( U~ (3,¢,~5)
R+ C =-2 cC=—5

%‘_Uf& MO%P\LOO Q mmumk =Y 0e8 wonce

3\2)3 _(3)
- O -2 G - I

-5

E_@E Rlooshudsco R (0) wsaude Qo umoe CRuAoLuemstd
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Lo b 1ol L
Dowonda » Sauwe (04, -, Um) e { Gy, O] e
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Se cauosco Qo cowpouemk A O asspeto alla,
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d« U Mspe,{'\‘B allo ]oavx U}_) 9
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A A N
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P T 7
4 cdowuna,
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RIvN %Q.uﬁ/v ole

A A A
Uk = Cl;k Ug_'\—C2|k, U’L F -}—@UM
1 T 3

ke —entna Colowuma

Esunplo puadeuwk  Sp. velt. m?
bt Vecdmon ¢ comoumica (1 0,0), (0,50), (0,011)

Lok Luwova (oY (1,10), (0,001)

Sovvo 1 vedouw della vecdua Usauoke Lo vuova

(Loyo) = () (1,0@)4—0 (Hh0) =V (o,00)
(D;110> :®Cl)01 D“‘CDC““D)_)@(O)OH)
(0, 0,1) = (©) CLio,® +(0) (1i,0) +D(0,0:1)

Mo K coudio ki bo
dolla veeduig alla wuova ]

— O O
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NRUoL vReduia s SOUNR CoMme
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Ao wobhg. b coumbo cu \umen

-\
\ ° ¥ _ 5 D (,swpouem% speto allg
o | © 4 q st oL
=) -2 -5

Qunuds (_i,Q,—L) =3 CI)OI\) ¢ CIJJ;()) -5 (o,0,1)

Gl sess) muwen QL onenoumo  offewdt Prwa Mol Vewmls
L sigteuwoe  Qlueon |
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s ONwmr D waliee U coumbio i boge.

_— o — O @ —0
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ALGQGEBRA LINEARE — LEZIONE (9

KER E |MMAGINE D! APPLICAZ\ONI L-INEARq

Defu. Stomo N ¢ W due sparn vettourali, ¢ 2ta,
£V =W wwappl. Lueane

o St definsa Ker B (o wucdleo ) L' twnenme ded vebou cly
Voua & Ruwite tw o, toe

Emg = SoeN Q(u)=oﬂ

o N efluise dm P Cimumq,glue) Q' tunemne der Letou du
W bt soue € R qualensa, woe

E«M% .= § weW @ JdoeV o ﬁccp)m&rﬂ
L&Q@S\%{owex Staa £.N =W cowe uella def, ?ucgdouk
Allovs,

o ker(£) ¢ wu ssp.NREE diV
o Jun () € wn ssp ettt W

@mw U Rer | Due vemfiche

— Se o€ kev () e Uv € Ker (£) ) allova  O+HI2 € Ker (L) ?
¢ I 7
Reony=0  Rr)=s = Lrotue)= Loy +rLle)=o

= se veker e aelR ) ollove o e k) ?
£ (o) = oci?c‘cr) =0
o
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(D pv Taw) Due vericle

> So Wi w(f) e Wie Wn(P), allgwa Wrtry e T () 7
wWr=L00)  wz =R (0w) Av Wrwy = R (0+0) € dw
—> Se weluw(®) ¢ aelR, alove cwe IJu(@)?

W= £ 0D > aur = al(e) = Rlar) e (L)

—0 — o —

[OSS. Qm?ov’cm\t 1 X

E N — W T wetkva & Kev (L) = {o_} )

¢ Se o Wiekklda, allova cle wk Sdo velolw da va & Lk
w0, ed o il uetiow O lu mtera | puindl ker = {03

° Se kec(R) >0}, allbve £ & Cwetiva.
Wt 5o £ (o) = £ (02), allorn £ (n-v2) =0,

<
AR -0 € kor (£) , wma allove =0 = O, tlow =0

[_935' tm'go\rltmk ')_J

Eu N — W < sw,%z’c%{\w\ (=D Ju(2) =W

L) osseanommowe @ Sostoummameune, Qa Jdefluioue A
Ww sw%dk'\\fa

NweW DoeVN Lt R(m-=w
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Rowwn ) [RANK-NULLITY ) (Teo. della diuneusioue.)

Stauwe Ve W due sp. Vet (o dimfiwta) e aig
£.N > W uw appl. Jeona.
Allove

L&w (kor () + K (T (L) = e V

l:th\.S Sta k= Kur (ker )
Stao. My 2k ol w. VY

Reoudiounn ko bovx. 0w .., O] A Ker (£)
Lo cowgleHomn ad  uwia leas & Y a,agaw%mw&/o W=l Q.
g Uieriy -0 U\M}
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{-@(UH—\)) -, *\Q(U"rw\)}
Sowd  wiaa loore U Tux (B), Se € vao ho Ll , puchi Souo
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é,e,@ . SUUNo U
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|
. © °
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@ Souwo . ludip.

Peawdiomn uma oo cowlb. Ru. hulla

Cn Rp) boee + Canf (Umn) = O wma allowg

-Q CC\U\'\ U\n-\-\ 1.+ Cwm (fww) ) WA Q Q”.O\(m

Crt Uiy booe + Cn Uwm & Rer () uia 2llovg

Gt Oy %o+ Cn Uy = QO 4-..+C U

Quaudo povto bulle o Sx otfeuge  una counh, Queong
U4, ., U e P D . Esewdo uma bax A\,

CCu_eish & poSS\\oI\g_ Sdo se Futh | Sowo vulll.

(&) O 1

Couse,awruw‘& doll  feortuma l\au.k-huLHth}

-Q:\/——s\/\/

down (kev ) + Mud (T ) = K V

@ S dw W < ddwm V, allove £ NON pus eostur [iuleBriva
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a\loxo
M V. = Mk () < w W
+
I EW

@ Se e W > d&'m\/)a\\ow ﬁ NoN Puuo\ mw’ Sl_/\/_bagzﬁl\\fob)
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S W = Mo () £ Kwn (ker )= (Iww) = diw V
0 T 0
W= T U (leor) 2.0 Treawiia

®) ¢ dwe W = &w V, allova,

L% Lursva = £ waxaq,bh'va }
]DLM.]

© Suppowoso dae £ st twiekiua L Allove,  ckun (kev) <o

& q Ukl

&w\,&w) Qe (lw.) = &«'W\V= Joua W
)
Ma allovo. S (Iwm) = JuW | wa alloa Tue= W
(Lot gpumale: Se UM Ssp. ho o slessa diun. dello
stitio, allov cotincide cou 00 spoio skt ; genchre
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Estune Iwf= W, Oo Luuoune £ & Swgpthig

© Suppouroumo dre £ Slo sungetiva, . Allove. Y = W
Q/qum Q. () = W, Ha allova

dtun (key) + &mu@w) = u (V) | (e -nulliig)

Mo W

eV
Quindi. Kue (ko) =0 e quuwdi £ 2 cwefiva.

. \S
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_ . 0o — O 1T T
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ALGEBRA LINEARE — LEZIONE 20

@ACK 7O SISTEMI LINEAR] |

X—\3+5%= {
Y — 6% = ¥
2x+LyW =23 = 1

| Sudupakonioue uSamde Spaw, ppueroton. ; i tueltp. |

\ —l 5 ) Tolus amdn
X | o } \3 3+ —¢ = 2 SOWUREL W M%ox
2 4 -2 2

Rhsaluens. i\ stsrema eqwl\)q\e x souwe, Qo colouma Gen

Rt wot (adx) cowne Cowb, Qtu. dolly colovime o Sx
(o dovne della wmahica den corde- )
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x4 Catooor %o Cu = bJ

Le Cu.w%wL\e Sowo | Coeff. xi, .., v Sella coub, Qdu.
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@ Se. 1 Stemo wpo%xmem ColoE b:o>7 Glloya ¢'e ey
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@ NQ cano o D\JWD%QMQ/O Coe b qwo\Q,w.chu@,)
o esiske awmeno Wia solwrmeme 2 o Alo =
be Spam (Ci,...,Cm )

° guoude & soliona eetsle ) gueda € wwica Ae e s8bo 2
Lo ot sswo  Ru | (WP

® SOUQ AOWMR ol wao Soluious QSigR g o b
M2 pRo M i, Cu Souo gpueradoul S R™
Aot Sllo spdate W duth | possilali k-

Guwo sheacde Se M = iuwan . = I3
M = MWMAD Cuooam‘k? - 16
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Yo S oM.
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00 016/ ~ o=-1y &
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wsolvo Op Sesso StSeua  Cou duth o cowe Ruwux ol
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X—\a+5%= {
35—6%—1
’27<+Lat3~1°c = 2

\3&)\\*&\719.}(0/\:\@\/& VR TN & QPP\- QA‘MQOW\;J
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= N Az Dk ('@\,Q?_,-._ 5 M&A) =... = >\,>\2--.>\b\ DQ'{: (@U-..,QA«)
|
(aso weuwd speuale : wmakue %cumaﬁla/m Su UL
Tsdo © sofe & dio%. U .

>\1 X X >
>\2-)< X ib%: >\)>\'Z..->\’V\}
O - X couwe s Posse dlagpuale
A

Noko bewe = tna watka mxa, mdostta @ scala |, €
Thauesbue. puppiom (eeuduaQuuedle o i
auche sullo &QQ?LLQ\Q )

Suide & prwa /u%a coue Oy = €+ a

Shouck sulo & €2, . 0

D@‘ C)\R-\'H)U‘, U";_),..,(J‘m> = >\‘ka CQ:i)UZ)_..)Um> '[‘Det (w‘;()i, -.-)O\’\n)
= 7 7
\|
0
L utiine Ruuut fo 0 padrd W0, 0%, 0, Um Sous M VRHOL
Cou & pruvo capousmlz vinlloy quaudi e o Losend
WO tw YR’YH) qulw:u 30WOo pu ?0%& LIN, D[P, an> DL =0 _
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Ovo SouNo Uy = AaRz + Wr
/V‘\no viulle Qo P’YL\MJL 2 mpouw%

XD (81, U%, ., Om) = X DRE (€1, Moot W, -.., Unn)

= Wi Dek Cel)ez,U‘g,.-.) + X\, Dek CQ[,OU*,\(&,-._,U‘m)
\
C © 5
m VUL e havmna vl
la 2% comp. ,euuuds LIN. DIP,

Prodiude R queso 9aSO, AR o Ar- A Deb (e, )

4
—_—n —  —
Esuwpo  @lcolone, 1| Dek ok
| 2 U I 2 | —f | 2 1 —f
3 L‘_ \ O AN 0‘2 _Z 3 A ) _2 “23
Il O 2 | O -2 | 2 O O 3 — Ra—R2
S T G S O -1 0 ¢ O 0 1 2 /) Re—3Re
| 2 | =
© -2 -2 73
©O o 3% -
= L1 ) . B
© 0 O 3 Rq 3Q3 %4—5- C
Dk (Mot luntrale ) = 4-C~z)-3~1€i: = — %

Qss. Aveudo Wazke Sdo PSSR u Mroortodess!

Dk .@u&Qs. = D% wieade
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O\SS__ ) Dt K owwa wotcg vleuwe =o = o nAdo A2 la
oW Mdoko @& scol ha delle M'%M, nulle allo
Piue ) ol /x & AR R Qo cownre Souo LIN. DIP.
(queso wou Muwosta O futeuto  tulsdode, cloe dag,
=0 = RIGHE Qlu. hp. )

La coucdusionr 3 anve quasle dluosauo e Det
N el © OLa«A&Qm ® qﬂ%é&&%&o&a,

Oss. (& Kpo logtes)
Fluole adoauwe Awosvold die @siske al lwamuwos g,

J%mﬁr\m du Yo Qo ¢ P\—OPY\&O\, (dete), .. (deté)
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a
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_ —/— O —
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ALGERRA LINEARE — LEZIONE 2%

[ SovtomATRICL ]

De. Sta A wmo gualumgue wvofice m=n.
Ouo sotbowahice Rxk € wna quoluugue wahia

oteuuto do A comcallaudo  m-&R M‘%Qu e M~k colonne
(s\ duteuwole e e 2R e m 2k

93\M>(535>
S5 2 6 %
¢ ¥

/

Caso SRotale Se A ¢ uma wakice mxam Cuolico cau ACJ
Q. sokowatice effeuuto eQsuuuauwdo Ugo A

Bwgio (45 %
o 1 &
\—l 2

Q,Sbodov\v\oat
Esrugio 2 1L 35 2 1 5
Al S —F T2 A9_|f5= 5 1 ©O
- S | 0 © 2 3% |

25 (|
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L=

1 A+
(b@k(x\) Z D Dy, dev Ay,
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Esoupio @ b c
- j

da e £

o) R
.
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b (4) = oDk (g 5 ) —d D%(if%%b"*(:;)

\\OME%‘Q L pouuete K calcdane detouuauant M= m posky
o @lolons dek (M=) = (m-1),

—

| Teowa (Wituiose)| Lo Sovmula i LAPLACE aispefo alla
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L?&SPP)&O alla a~ 2AUAQ Oo\ov\mog

~ L+g
DR (A) = 2 (1) Gy Dek (Aty)

A=

\)

L So.%m SOUD Pres "o scaccliena
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s A+
bek (A) = SZ\ (=) ey Dok (Asy)
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Eswplo [ a b <
3P| =A
o R %
Suiluppe MSSPQ)&:D alla 2* m%q

M(A)=—6b&<:i>+%b%<gi)—£ <%§,>

—_ o — O -

Eugo (3 | 20 |
Ol/_}. oo
s% 49| "
o T || 0%
O-4L 60D 5

Coue caloolo 1 Dok 7
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~> Geugpuo sl 5° uww, @)
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n e AR
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im%w\wodg., P il calade o Dek

— DARROS men Cav 2Xx2 @ 3BK3

— loplaa cou Mol /ooloune ostufe se A soun ek ©
—> Gawss alhwwea |

%Q%AMM S\r\bu\pp\ Poso cha %QA S\r\lMPPC A Al
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Lbu (A) = Dek CA*)}
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Dl omaue, e %?A S\rl\,wPP“\ (XYY Maa dauuwe Qo Sesso
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Sulla M%a A-2oiuna ' e 4 e b o

x* X

.. 04 OD_.-..O | & f\,i_ga A= &na
A

! ¢
O&OMQJ
Quiouwado s\ aspo B /\/\.80, drove  wun selo Rumiuwe cla @

x

A+
(_——\) 4. Dok A—t,a
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o W Ai);} Soln  duth wully PQAM howmo e /l,{‘%q
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(e ULy, al Detewuuoude . futta o wakicg,)
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{Coxrbozg Sulla A/C%op A= X c'? o Xe QQLOL(—\Q/C SoWd
So stawroQuasule »\%uau o wtm(wk |

Sulla M%x d- e c's i Juto

> % +
™ Nz --. >\m T >\| O...0O 4 O>\2 O...0 Lo
#* > Ng

Dok (MQW\QQ 'Luk%iq\e,> = Sowwa DL CWLOLIMOL xR des\'m)
hc,@l\o. QLU eocowo .@Wm
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At L2
(=) e dek (Aus)+ D Ne Deb (A2) +-o.

)
L
sluppe alla Laplac, BN, /\/L%OL

Touuiu o Ruikue ncde cou USRI seilnpp
DU Colovvan,

Tdea evduwaole - O%u.n ol St SCoULpoUe Couue Solmmma
A ol ke /u‘%a ho  w
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C,g\w\/\og
— 0 — ®©
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ALGEBRA LINEARE — LEZIONE 26

|S\VILOPPI DI LEBNITRY  (Desowaioue )

d © %
?\Q,-:b

E%UU»\:P:DE-AS (abc)
= A

DEA) = ael+bPeyt cdR - ceg-bdi -afR

Oss. Coyat -%qﬁw\n,ée\\a souua € 1l ped i 3 . dello wnatucs
AU &p@\i\eﬁt& du @ U uwn pa f\i%a QUL P cdovina

Sviluppo di Lolowitda Ve oaux i A o . mxa ) ot
& Qo sowwo ot padsth ol m s
ol Py © \ rui%a e WO%&\;\ clovua
Q w'e m%a;‘;:& WAL

mqmwmm wu o pdatio 7 S wsa Qo aogoRa
&e@}uswm\éx

ale c 1€2,03,,F  ~ (2,238 ~s §2,0, 0]
d e (@ > mg\\;’ 18 N ulg 22
% e J\Agﬁ 1) Mao\(IS“
wuw\m&?\swb‘\
l\sz?ngCﬂ) ~> UL card Sopva 2
a b (c)d NeQ dok C‘€ i\ W\LQ, ceQA oo SQ%M@
Q) £ A & %Q,S)Ql,ez,QqE ~> $2,,03,8,,@, § ~ 5,01, 83 Q]
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©) ?ctfb L Scommby A 56%4.@@
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lxwyoﬁfm&—at swrlugpy dh Ledounta
— o ?UJJL-\\Q A uia del caledo el Dok, Soun PO =l
—5 al }uxr\*hdi Uik Ralico, Se Lud Sove por beug @B Eviula,
quetie € wu wady oh dwu cb esisle o @uvhw
e, Wnieo (Deb 1), .., (dek 4).

Oss. S Lo ULOLW\QQ, ho  Lwa M%a 0 WUua OD[\)\Aua A 2eun

)
Alovo Dok =0 por fowa (souo Futli nulll ¢ prodeth cle
Qo courpouppus) |

— 5 — O —F

tTemsz,wox R BINET | St A e B souwe wakic, mxm,

5@% (h8) = Dek (A). Det (2)]
(Coussppantor) ( Detumiuonte ci’ uoeien )

St A ol mxm,
Arlloxer

o A & Wbl & ¢ 20 2 Dkt A) +0O

allow

° st oSisk Q' luRwma, allovs

I
F};Aﬂ) T oDt (A]

S esisk Q' lweina, allove AA = 1 , g wids,

Dt (AAT) = Det (W)

RINET | i\

Dt (A). Dk (AT = 4

Ricomo D&k (AY). Aucdelobe hw, a ok che Del (A) Fo =>
esisk wotuc (wwewa

_ 0 — O —
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ﬁ)\m- BINEY |

Eov& 4 Dok (B) 7“;) Fissata B, px ’o%wi A waa mxan
POURS
Dok (ARD

¥ T m®
% dwosho o £ (A) = Det A) allown ko BINET,
Tox quedo bonta vesficone e @A) So&&‘&@q (Det4), .,.)(be{‘é_>.

: , Det (B)
Mas) L@ =2 > ovvio,Viewe  Fre)

(dk2) S A he 2 nlghu ugualdl, allove, £ (A) Jdene enen ©.

Ossomo e 2 Qo nighe Le g ok A Sowo uguol, alloto,
wcie Q0 ighe Lo g e AR Sous Uguall (pmd.tighe per
colouue.) , e allova  Dek (AR =0 e guindi £ A)=0.

(Dot 3) S welkigico pr Ae R b i~ esiwo tigo W' A Allow
audhe & - e /1/(80 A AR Viewe Lokt pov >\) e
quiudi  Dek (AR) alsulle uwolh. por X, e Quiudh
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(dek ) S soskfuiscd wua /UL%J A eu b souwmme L 2
Vetlou , allova Qo sksso vale por @ counspouclouk
A K AR, Defto wue/\é?,{o . Se Ale A; Sowp Sue
woier cla &@@QAASOOWD Sdo 1w Wweia M‘@a)aﬂo\rq

L(A+AL) = m Dok ((Ardr)B)
[ pet (ABR+A2B) = —— { Det(AB) # Det(AR)
Dt (R) A Det(B)
Diffelscous sl srr vual = LAY+ E A
M%a
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lAcHTONG ) 0N € ven gpuerale

Lbek CAitAs) = Det CAD + ‘Det(Az)J Farso

Questo € vero sdo se Aie Az Sows uguall ovuugue Frowue
th uma r\)\%x,

Caekt) Dk (ooy Un+0uy) = Dek (L g, ) # Db (L, Ty, )
1 1 T T %) 1
1 s € Qo shesso oba |

[Gomo 2 DB =0 Qui wghlo dui. che ekt Dt (#R) 0.

Qivo PANRUR Dk R) = & B awdotta scala ha daaw@'ua/e
walla
&> QX cdoume K B Solwo Q/{u.d«';)_
= O coume X AR souo Huip.
&> AR AUdoNo a Scala ho /u‘cg)q
@lua\e \nlA.”q
(= Dok (AR) = o

Poto da wmllcone, ¢ st & cdoune kB Sowo Qu . Shp., allora
Qo odoume U AR Swo Qu . dep,
B = (CI

AC,

Acm>

: CM) => AB=<AC'

R ¥4C L% Ll 4 ¥ Cu =0 ) allove

ACHC 4ot ¥mTm) = X AC 4 ... + %Xn ACp, =O
e quiuwds aunde 2 coloume A AR sowo  QUu. dp,

'—Q’_O ——
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E&*’P@ Diwwstrone. da {C')O)\)) (2,-1, 1, CO)Z-)O)}
Sows uma bo & IR,

| Modo pristoreo ] Nico dwe

—> Sowo %w@mhqi (sist. nowN AUOBUN )

— Sowo Qu. Lwoh? (Sistmo @um@w%)

]Moéo ouhcs | Esseuds tu viwmno u%wc(e allo ki ewetong
boota Lo x aso Sofle due UQM,@«JAQ plc.

[Modo pos-et) /4 0 4 il
2 =l | DQ&Q—Q-Bejt<2|>—=—2-—l
=2 #0.

Exuwpio 2 Diwsshoan de
(«1 O> (4 i> <04> ('1-0> Sowo wma bovie i Mo,

4 O oW 40 o4

M M2 Ma My

4 O 4 0\ & M Det = 4 - S;vvul sul 1k
4 4 O O | = W

O 4 4 0/« ™M = 4+4 = 2 o
S O B ® e « My

AN Soun UMD loownre @
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ALGE®RA  LINEARE - EZIONE 237

[FORMOLA MISTERIOSA PER VETTIORI ORTOGONAL] |

¥ N %
< U Oy O3 D ((J‘gw_g—()“s(k)?,) JzWy—UrWs , U/ Wa— oWy )
e~ — -
Wy Wy Wy Dok Ay —D Aijn Det Al

Dico e 1 Vet sovidfo < ?UPWCAW\Q a (Us,0%,0%) <
x (W, Wz, W)

Cousdtiomne O watics

Oy U O3
Oy U2 Uz > O:det = Ug- Dok Al —0z - Deb Az +03 beéA/,_?,
Q—’UL@\L_ L';P\"*Q
M%"\O‘Q’“ 44 M%O\
= prodotte  scaloa Yo % = (U, 02,03)
2l vetoe F\—odotéo b lla -Fb‘mmula
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Wy Wy 03
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—_— 0 — O —
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X X X >

4 0 4 2 Ou vetbow eeap. ox 3 Vetfoul bt @
22—l 3 L
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— O
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[METODO DI CRAMER | (P i sisteunt Qlueow )
Mo wu sisewma K @ guaou  tu @ Eucoéwck (Skesso nuu o)
WA M%Quﬂxo

um\mgz, N e trore Q,zm%o M
e ehow

mm%@\é
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®~S$. Dal o K Ulska PYaAhco oM o cwollo cowodo pMdAE
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~ _\3_}_% = —| ( - |
2 5%
=1
< e o 2 Sz bo Lliwdto .
37 S A
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[Dus. e CRAMER Qumsioua |

Tucdhicdluawo  com Ci,..., Cn & cdouue della watia A .
Sto (%4, .y Xm)  uma SA. del wolSho Sistewuna Cioe

YA C bk ¥ G = b
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. —_
N
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[FormoLa PER MATRICE INVERSA ]
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® A&,g m@\ow‘vm WU bl o
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Esuplo Il cono 2x2 meudva (w que o a\cadd%
<a b>m> dC>M3 (d—-C>M§<d —L>>
c d ® b & ® b a @ —C o
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A A
Ok Sous ok Q. Jdola 2’cdowma & A7 % o PeU/A Q) Souo,
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— Dk Ay Qi) -Det Ay — Qi Det Ar2 A2 Det Az -
s odows di AT = Suiluppe S Laplace i Dok (4)
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Noauwo oe Y\ 2° oQumeundo Jdello priva MUea
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A A
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Dot Az
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ALGEDRA LINEARE — [EZIONE 2%

[RANGO DI ONA  MATRICE |

P, Sta A wa walica mmrm.

e St dicg R—/\QM@ M A il wmoesswn muwewn X RiGHE Ot deéjo.
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°’R—(L<1m%p < rma
® C‘WA%Q < w
) D-WQ? £ rw\'\u;&rwu,m}
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L’quw = C-lougp = D~/\,a,wgoj
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[PRODOTTI SCALARI N GENERALE )

RP. Sion NV uue &PNUCE. (N Hueungioue Lluta),

Ou prodetko stalae V. € uma Lantiowe  N* — R
CINPOT: coppie SR Nekkowr || OLTPOUT: wumero Aoale ) . U Solito
S ludiea sk <%0 dhe stbiea Qo seguenk proprietd

(D) <Xn> =<y, =y por Q%AM X ey MV ( stwmumefvia )

(D) < AXy> = Aexyd> prespul AeR, xe V, yeV

() < X, >\5> = XN <%, = -

() < Kitxa, US> = € Xy3> & €Xp) 19> Doy saou X1, %2 §) VIRV
(@' ¢ X)W 2 > = X YD FCR,Y> b sam =90 Ye w \V

Oss. La (i) Se%we, G () + (R)
CRAN > = €AY, X D> = X ) = }
3 = Y, X $.<%x>+>\<xﬂ5
i) cee) Q)

AﬂLan@o«umk (') SQ%\A.@, b QL) + Cect)

<Xy QIR 2 D j < e RS ; <g|,x>+<mz,x>:\<7<,§j‘>+<x,;jz>
® iz ) Ci)

Oss. Lo popdebel (1) & (1) Howo  the £x,u> € wua

%»N’?;'\o\xe At one. Visha Ccoure M\r)ue dr < CPDMSQM/OCD
Y Couse fissoro),

DL S defuussa Lorua guadioiica assocata ad  ww
prodotin scalang Qo Sovina

g o) = £ % x> (pvocktte scalong A un yettoe
Lo Se S\'CS’Q\)

Lezione 48



Stampato integrale delle lezioni 267

Esewpio ¢ Sta V = Rez [RI. Duwawo

1
<P, q0) >+ = j ?C»«)q(vméx
Q
[INPOT Sue adiuouw  OUTPOT: nuwen Aol
NermBloo ()
\ l
<pca,q00> = [ peagead= = [qropmadx = <qre),pra>
o) (0]
Se scoumksle P(R) e g(x) won cambia wulla !

Nwifios o)

\
AP, g (0% = [ Apeogeads = A poograds
o O

= A <1>C»¢7,G[[>O>

Dewlea (i)

\
< PO+ R0, QR > T g [ptr+panigee) dix
S
\ ’
tf PG q (A< +f?z (R g(rRISx = <P(rI,q()> 4+<PGR),GOR) >
(& o
—_— o —

Esunpoz N = [Rss [%]
<Pm, g > = PCDg () — p(20R)q(2018)

Neuldug Vywxl& S (INPLUT e pol. & Mpoitwisee uu Muwas
Cl) . ovoa,
() + A St A0.CopRAe

ce) » Lacle. coutrs

e —D0 ——

Lezione 48



268 Algebra Lineare — A.A. 2018/2019

(Makics, dus rappusuta wn podotio Scalong, |

Dila sp&%kh A Hur. {BCWLE:\, sta <X, > W P\mé. Scalane
tw V, stn 30%,...,0m) o b 4 N,

Se counsto < U4, Uy > pr gun coppla K Lluwuct della bane
Coumche coluadeuk ) allove ouosco | prod. Scaloar o due
weol guolumque.

Quesa € uua COM RGN UAG della Uueanctes

Tocduhowwo  Cotr wawo tw Mun, 2 . Sta { U1,07] uumo b di\,
Allo o %«M - ¢ N S\ Snlve Coue U= QU +boy

“ We\N < i o W= coy+do,
Moo alloya

COWw > = <Qui+bUr, CO+d 0 > (esprudo woauoo Qa
= QU cuyadogd + Lueonts )
+ beuz, CO AU >

= Qc/< U, 025 + ad[¢ U, 0e3[4 bele g, 0 5L bd[¢We, Uy
Se counsco quEL iguadiett, Allova posso alcdame e o, >

Lo walia asodatn & < x, y> Uspeto alla bare Yvy,...,0m}
€ & wakue B KX Laweuk

[ Bt’a L= <k)"£,0:j>

Noto -
o st toltr X o wakiy, SIMMETRICA

e sula S‘Cou%oua\e A Soe t Prodett Scalow deau <,
dello o coux Ae Sesst.

Lezione 48



Stampato integrale delle lezioni 269

Teovotn Q. watkie, o posse Usaus peor corlookms 1 prodothe
hen coppie I \vetrouy

Dol e N e weV sodie Q cowpouenh Mspetfo alla
o oftaueudle  vettoul % &8 dr  peuso Cowue Colouue

U~ Neliow x dell Aue Coupouemh

W AN W \(} A} - ~\
A qu. puwdm
<o, ws = 9B x =><%E>%

AL M‘l Cl\\owu\a QLMA%Q M,
(

E%P‘Q 4 &‘\\ ?YL\:U\Q N = msg, L] < PCﬁj)q(x) > ‘—fPCk)cl"(x)dx
(o}

Coune bk SR S%w {x?’)xa)x)ij.
Gldiown & wakice B

Dans coledlan Sutht | 'oné. sca\lau oo Q. della loone

|
6 }
<X’5}?§$> ZJX &K =—® <X3)X2>=j Xsdx.:.g'
o O

{ l
|
<X2>Xz> —“—J XQC\K =g ‘XSJX>=jXq&x:
o o

|
<><,~<>——5v<z&,<=@ ex® 1> = [xPdx =

N

v

1
Q/‘—\
(
©
AN

X
\,N
%

v
(/\'-—
X

w
(L

X

{
@@ @r

Lezione 48



270

Algebra Lineare — A.A. 2018/2019

|
Low i mhsulta i‘i{ € \ & x?
L L
m=| € 5 & 3 |& =
]
e
Lol 0 1) ey
¢ 3 7
S N
x® X* x|

Usauwde &b wala , caedong < ><2+(> EEXES
N ————~—

O o~
Caledo & Comnpoienh M T
o\ e x? \
YL A || e xt 24 5 > [
O | & x o
| | e | °

<0~>w7=CI\OO\)E(

—-0-0

. uflon due NI gacitiaumn e ke

|
) o
jcxz*'\)cf"'*"é)t(/x = i}@(“ﬁ— xS x2E w2 )dx = —é’-+§r+ PG

>}

EmPio a3 N = [Rg¢p [=<]
<p0,q(H> = J3pHgl) —p(2)g(2)
\\QA}L@{CG/\Q_ s S Frolle R uurpvoé. Slong. > el Q/auupipﬂm.

Sonome W walle B mella e {1, X3, %}

Lezione 48




Stampato integrale delle lezioni

271
2 —1 | & || <, ®x>=3 —2 =/
B = |- -13-5 | &« x? €x¥{%x>=3~3 = =5
[ -5 -l A %
0T T
1XE x
<11 >= 2 I-1l=Il1=2
<HRHRED> = BN (P 22027 2 g =2
<K, X> = 52— = —|
<\ x2S = Bl — o= —

2 —l | —2
L1 oY) |~ —1% =5 2
| -5 —) !
-3
c1rt O> - = —G
)

Venfla ud) alito  tuodo

<Ryl ¥=2> = D3pUIg) — pPdg(2)
PCRI | G(%)

=2%.2(-)— S-0 = —6

Oss. N conds Je ]arod. Saalong, caunulco T R™ Lo

wokucy B MSPEHD alla  box caumpisca € 7 Uy
Qe x|

Lezione 48



272

Algebra Lineare — A.A. 2018/2019
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