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('7'1'\ + £ <I>—l\3>

Mudana ‘seue atda Chn) +t (-2,2,-¢)

— O — O
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AL GEBRA LINEARE — LEZIONE O=

(?IAN\ NELLO SPA%\OJ — Loumna carteaiang

— YULL bovy QWCO&.
oAU

— wuckua fpos'\%\‘ouq,
— m'wm:\{ cou Qo matk uello swaio

|CARTESIANA ] Plawo possamk ger Q' Nigyue

Ex»ubtjdf cz2 =O

Suth Fr\'{ (x4, € R? o hawwo PYOQ

Scalat viullo (e quuwdh Souo L) al veflor @/bie )
S"\%u}.@'\car\o gpous. (aib,c) = veHouw L al piouwo.

r;\mm -f—%wwrodeJ cha pasga per
LO“‘*E’U* cr=d D'ouglue ne e Aolo & d=o

|PARAVETRICA | Ou plauo iu 'Faxcwue:hfLCa by

U+ £t we + say O, Wz, W Smmoeﬂwd‘@?
T 1 vstun+sw;
due 'Pa/rawe,{/li UION | - “'
A
E_SQL”'W’"O (50,041 (2,33)+3 (-1,13) ){ «
U w1 W Ut

\

' pante da wr e,&a%%xuw%o UALG SOULUAG

N~
@m\oo\or\‘m Cow Il '?a/ral\e(O%rmum> n / \

UIA WM\-RP\O AN Wi ed wam \/v\lALHp\o
0 (U"z_l\-
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[?AssAaalo TRA LE r—orvm?]

L¢° S(mma GCowosco Qa, Canteraul < 008@ Qm?afrme-MCq

Exuwpio X4y -2z = €
" Rsolvo | sisewa’ | ad VESWESS vsaude Yye cowe

Qo doiu Uy,
w = G‘LQ%‘@ < g+2t-S

)

%:b} ((325
R

(voa,x) = (6+28-5,S,£) = (6,00)+t (2,0,1) +3(~-1,1,0)
U WL (4)‘2

Ossewloun da W @ Wa Souws L al vetow (1,1, -2) , cle )
D uthow Caibie) wella carkelama de plawe

[2°wods] Trowo B punk P,@ R Hshuh cl plaws, @ poi Suuvo

bﬁ% (8= + 3 (R—?]

x+5—z%=6 h=hE=0O ~ X=5 > P= (5,1,0)

=0, T= 1 ~ x=8 ~= Q= (§,0,1)
Y=3,2s2 w x=F > R= (¥3,2)

(&,m0) +5 (3-,1)+s(2,2,2)
U w1 Wz

Pwodo | (e o caso o da MsNe  xFY ~2%=6 e anco
Wi e Wz dag MWD *+Y =22 =0 <
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\2° scw‘omlol Cowosco Qovr‘x:wwu@i’bic_a e OO%QQO Qo canteriouca
Estunto (h2,-3)+ £ (1,0,6) +S (0,,3)

(4°Uuua605 L' equanioue . Axtby+ CcT=d. ' tha ponte |
dee ewenn Soddisfatta da duth b puwh
(wv,%) = ((1+F, 2-5, =3+ +338)
Sostihunscen ¢

o (k) £b(2-8)4 ¢ (—a+eb+ag) = J
ot ot +2b-bs —3c+ucl 13cS-d =D
Queska dete 270 Vua per agur Volow K bed s, guindt lupolgo

o 1 OoQ.@(_’, Stcwo ully

A+ C =0 c&?ﬁ.k R ==4C
—b+rc =0 Corll. s b= 3c
0+2b-3Cc-d =0 friue  woto i

Stshun X 3 egu. W G Euooawgla —~4C+EC-3c—d=0

~~D ﬂ:—c

Ao e %Sm.,cl/a & QUbotnta, Cc.%\, UL dpm)

C=4 s A= - b=3 a» &—-‘-—i

—Lx+ DY+ T+ < o_] ForvA CARTESIANA

1°QMéO (l)l,’?))*‘ -t C')O,Q)‘\‘S(O,\{)%)
U Wy Wz

Sagpame d  Carb,c) dek W L a wy <

sk wuia ﬁo\-w\uu\a L WS& an wehoe | a e YeHow
o
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FORMULA WISTEROSA | Staue dakl
X = (%, X2, %) ZO = (4nYr.Yr)

> X >

X)) Ko X3 D (x?.‘(]$"'><382) x3tdl—‘xl‘(]%) 7<|‘()2~>%.‘61>
ﬁ\

g)‘ kéi Lﬁ% Cautloic

Se%wo
1 velow oteunde 2 ._quaQ«Gb%MZ”

Morole ¢ pokdawmo appicans @ Porwmula uu deuora ?m%mo(odo Wy e Wy

W <4. 0 L\.> o (ly=23,=1) Am quegh Sowo (o ib,c) del
w—z o -l ?) PCM

4Lx=3y-2 = 4
.1\
)= (1h2,-3)

— 0 —— ©O

—_—

(MOTOA POSIRIOWE B! BOE PIANT] Due plam hello spamt'o
TOSUo L

@ comcinewTl (wtenuion @ Ui plowo , COU 2 Parauwuei )
3 PARALULELL  (Cufernvy eue Vuote)
(® Ncewssl ( luteremoue L g u&a) e Upewsh da
s solo parauuetro )
e Wwial caro o vomebee  — L aglia leckinegioue

— Q'wuﬁo@a\['m [} fPtaJWL

GCoute calcdo 0'tutermanoue ? *rsso cantestang | e ALSdue 1| Sistew g
(ouse Calado Q'auglo 7 Nado (. carderiann | o Yrve Q augobe
Ho 1 Vet @b, <) Gsudspoieolauli,

_— —_—0
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AL GEBRA LINEARE — LEZIONE O%

| MOTUA POSIZIONE DI ONA RETTA & ON PIAND |

(D RETTA CoNTERNOTA WEL PIANO lflodle toterstiiou )
(® RETTA PARAULELA AL PIAND  (luteasesiour Vwota )
® INcIdENT]  ( ludermaicue  LunCa)

2 quado wiceedy UMD St duiede

— il ¥\ prodh wkm,

— Qugelo dh Lo netka Lorwa con | Praue

Coune Qb Tudemcs 7 Souanio wighhon. | ploamo (u canfeetianma,
ntka o paramety cx

Emupios  2x-39+ 5T < (10,=) + £ (2,3,-2)

Souxe Lo ngtke cowe  (1+25, 3%, —1-2t) e Soshhwisw wella
cantenaun del Praus

9-'+(Lj6—930—5—~lojc:=q, ~ 13t = -F o -t=-——\'\%

Sostidveuds wello mkka drovo ’.P-“\'D dh cutermmoue

*

Coure, calcdo 0 cungelo ? ]
— " \oVo Q,‘(M,&OQ,Q \.(ch_-\'\‘).’)ﬁo{ Ia L i

della natke e Q' (alb,c) e plown
— Caleds 3 - A,

w < CZ,—S,S\)) (2)3)—'2)> 15
Sl = = 4=
T 2~3,5)[- | (2.3,~2)] {s8. (1%
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E sseudo Uk.e.%cr\{\)o) o e offuso, quincl weu ¢ 0'x della
@C%u.\ra, wa N Swo S(AHD\ULLEWI-MU. Quuawdi pen Caloolany
ok alla Llue devo @au 120° —quello oe € Ruuto,

— D — ©

Esvizrio 2 Cousider.auio

A-:(Q'I\\o) B = C_"]’L\ C- C—I’O’\}

Swiverne Qo conlomaouno deQ plowo cu paswa per A ed & L ala
o BC.

Soud o el BreCeRY = (L,1,2) 4+ € (~2,-1,-1)
S won patelouo ue%a%‘\)‘\,\lo leeu . @i
Cl7\‘r)’) Y& Co—lwﬁl.\ UPPW\Q. C\J)O,IB*I‘ JCC/—{-,2,9_)

Ova | plawe L alle aotta sowa del fipo
QR Y+ = d Sostiuewclo A uel P tawo
1 1

1 v d =
URgmene della ukta = S

[;J_'x*%+%—5=o:]

Souwe egu . canaue de glauwo da Pvna por AB,C.

4° wodo ax+byter —d =0 ~» sosfduisce AB,C e
oﬂm@ un Sisua dA B QU lu a,b c\d

204+4b—-d =9
A +b+ac—d =0

—@ +C — d=0

2° todo Saudo plamo (. Pavraiu etica
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Axr bt (BA)+s(c-#A)
(2,,09% & (“ho,3) + 5 (~31,1)

O passo tw captemaun Cou Lo Lormula unslerosa

-5 = |

<—\ O 2> — (1,—‘531)

[

Quindl | pamo @ 2x-3Y+ 2 =a
Z&A?ouon 3| 'Passaeg{o'{wr A (CoBo C) “drove = -4

(O_X-BS-\—%—\-\ = ;} \enflca soshituaudo A,B, C

IR QQM&QCML’PG&SQW A Q,O\ E L al 'P\'Cu,uo

Qpacomeuca (2,0 + £ (2,-5,1) .
J[\\)-?.*\'UUL.]. al P iaUO
Esadaio 3 N plamo cousidmamd Qo nefla  axtbyt+c =o

Calcdane Qo igraumra '\buw:b /natto. P (0,90
Stiviao D (ke pr P oo § L alla .

natke  doita
(o, @ed+ t (ab)
Ture co o Qo notho & hovo &
(vo+ 0k, pe+5E6) A soshhunsco W' eg. ot
Q. (Xotak) +b (Yotbt) + € =0

(APt = —(@xo+bygerc) A NMcano £ e Quuod R
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K sk C?m%,%&ﬁs“ [e@—=PI = | (W)cﬂ°)+t(allb) — (%, 4s) |

\,—b\/\J\_/\/\/

) P
= &\ 1l (@,
= lel Vo b?
_ [Q)(o%—bév\—Cl m L IQXe‘FlO%Q‘f-C}
2458 a2
valow Sk t J«mﬁm ° a* bt

SOPW\

Eerdado ¢ Dislaura K (xo,@o,20) dal plomd Gx+by+C+d =0
A\l
’\3

Refda pex ¥ e L al plaws < (xo,%o,%o)-ﬁc (@b,

Tudvwvweo com il 'Fs\owuo ¢ Yrovo il -Fr\'o A Kk lufeneoue
Tacio Qo wormwa [@~Pll.

Ofteud cuuso

\
| @ ot bget Cetd |
Ut (pumto , Plowo) = ,

\/cx%-b’—kc?

Estoqio ®  Doth A= (1,0,2)

A
B= (5, H1) “
c= (6&,7,2)
Calcolong Lo distanro W A dalla utts B

4° wodo | Stmoe Qo aekka (W parroum ek Ca

B4t () = (5,05)Ft(1h=-2,1)
< (5+t,1-2t , 4E) =P

NA=PI® = (6+E)* s (a8) 4 (mit)"
Muiuigro quedta  Luwmoue (ol .k 2° gvado) [Fan i cowto ! ]
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2 wode|  Cco il plo @ dello mbta Jole die AQLBRC

Couwr Prima,
AR = (6+T—2b, —+£) P gantuco wite ~A

<(L\+"C,l—2’c7—l-\-{,)> (1,-2,1)> =0
(4.'\—%\9_4—(;{-—!-4'{ = a» 8t == A® -E:._LG.

%‘E=L€ Yrows 1 ‘PJrQ Q

2°uwode | Seuwo P\ QU DX A ele ¢ Lalle wtta, 90{
(ufoeco cow Qo o o OHQw&a .

Plowo @ X -2y 2 =d
‘rQJDO{'(QAng luspoueudo PASS48.0 ber A

d=3 X-Yt T =3

Soshdends & ade +Hrow GLt)-2(-2)+ ()= >
PSR eV —B '

—— — O
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ALGEDBRA LINEARE — LEZ\ONE ©09

Oua waliw € wna takelo d wuwer

HM%»M: = lusieunr c\elkg ‘MOL(’VLCA. M¥% A

1T R
Mgy coonmne

Esum:?‘x 1 2 ¥ 5 9
— = A=<:F Q G-Hax')_.) B=( ]1:; > € Mle ¢ ¢>€H3
—_ 5 b YA
2 O

Nobomoue @ LStauue efte uiaiwscole PN O unchicn .
Pex @» umenh umouwe viotovious
o, G
& s > &
Qoumante et vela uwahia A tha
W\ a M%Q A 2 coowwa 3

Eawpl G mfiwendo @ Sopra:
Oqy= 1= (A)m Qo = (A),lz:z

o
ol
[S)

\

= (B)a, YON MA SENSg

b2ay = (B)2,3=5

b').”)_= C%)z‘-,_.—_o

Cast speaah B me=m=-4 Lo walie ¢ we stu%Q@o NUMRAD

@ Mm=4 L A clua\umqwe,_ Lo watwe st A oua

VETTORE R\GA (aiy Qg oo Qiaw)
Qi
@ m quoQuugue 2 w= 4 Oz,
no UETTORT COLONNA \ i
QIVH |
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@?EQA%\om TRA MATR \@

@ SOMMA | S\ —?a e @ "[el\mux, da waker della
E‘TESSA 'b\MENS\ONEW

Se A€ Muwm ¢ Be Mo, allora A+B e M,

(A*FED)i,a - (A)‘l,} + (_5)‘1,}

® [PROPOTTO MATRICE WOMERS | (o Viadersa )
Bonta  uoipk e fudh | fouww delo wiafka peor 1| viuwero .

SDe Ae HM%’W\ < >\€- R N QKO‘(‘G >\A = A>\ € vancw e

Wy = A (Adig

@ [PRODOTTO TRA DUE WATRICI |

Judaudo dedous anern @wu AUSIOUL ogu;.‘\:otkb@ el 4—0\50

V) # i cdonue della priwaa
Ae Mun B e Myixmw ¢ =al vuwewo X /LicaJ&Q
T g dellon tcouda

Ju quecto cars Stopus coleolane AR € Mixwm & vaQ

(A%)x,a = ECA)A,Q (B)f—rl})
- 1

hauwo /awmwdﬂﬂf
A ia k cdouut
» ha k M%—Q&
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Exugl A=<23> B=<l°2>

Vo=l G S F
€ Mova € B,oua il prodete ha geuss
t r

e e wati 2«3

2-0+3- L) | 2-043-B 2-2+3-¥>
-1-1- ¢ (-O+(-M).5 [-2-(-27

<kq_ 15 25>
-3 -5 -5

2 2 3 23 *) (3
A'A’ A = < R [ =1 = | L}.

'E>.A:<\02><Z 3> Nw&ip@_\ealm

¢ 5 F =1

(t

=0 (6]

1

[Rroprake del prodolio)  Cowe ol 5 aypetta , il prodeto 3l
dismbusa AUspeto allo Sowiwa

A (B+c) AD+ A C } pacht & du. couseutomo
(A+B)-C = A C+BDC K Lons 1 pvodoth

3 podetto X ASSoclAT\\Jo)oLoet (A-B).C - A (RC)
*wadbé Q2 dw. stauo Couwspatibila

La dlwosrameone Seque da o Lormulaceia | del Hpo

k ¥
(ABC)R4 = Z Z Ails Bst Cy VAieid, ..., m]
la S=1 E=1 'g
‘dae{i,...,rwu}

Ae Mmx Be Ma C < Mg
1 g
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FATO_ IMPORTANE| Tu gouevole  A“B ¥ B-A, andu se
1 possoue fone euhramw

Exuwpilo A:(|2> _B:<5\>
3 G o 2
5§ 5l>l2>_%lq.>
A'%=<15 ll) 72"A:<02 (39— “\6 3

Oss. le walwel T della sessa . S\ possco  Aeupre, wofHipli core,
U gquoQuuque ovdiue .

[6] TRASPOSTA] Se A€ Mumem, allovs la rasposto i A € Qa
wakice A € M. offeuunta da A Scaudoicudo
fre b Qow e e clonue | Cloe

( 'A‘T)}ug = (A 52\\‘1 [ ook sitova twdicata cowe TAZ&

= A (L5380 B(EY)

L I ¥ k£ 2 3
A=<25> B =015
S ©

(MATRICE MENTICA | Ter O@M mzl , € % walia mxm cha bkq
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O
0
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Em?\(\\ﬁk& Qow&mmw\a\a Se Ae M. (quudi quediata)
e le Mmf,w e Qo uA_oLWu. bl%‘k‘Ca,

alloxa

Sbgu»e dal\l g ~€0\-W\v\\o‘. dex i 'p\m@c&.c. Ad QRUD D

CADg = L (Ahs (s = (Adiy
Nvale Seumpe O,
Waume quaudo $=3
(3-Adxq = 32;1 Cl,r»’s (A)sy = (Mg

L' wito tovmda ©
S quello cow SsA
e ey 4

Esovatio CoSx succede 2 A = velow nlga e B = vellere colonna,

Se L QMAU%QAS’NMO Qp gesse; Ulene

Wk WuuaRAo , © Wb%QA‘o who  Uaalnce 1%,

At € wma Specie ok r?\'oofoﬁo Scalong

—_—0 — O —
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£
[TRASPOSTA DEL PRODOTTO | BA-’B) = Bt'AJC—}

La%a&qp. deQ prodottd o il
'?\’D&QH'O delle “F‘(o«s?osl-e. (w oudee
Scau biatre

Sta Ae Mayye ¢ 8o Be M Quudd AR ha seuso € Mmxm
T T

X
Ova B & Mun & Ac M . Quindi BYAY ha Seuso |
T T € M omsan
Jef Yrasp.

B (A iy = (AR),.

7 :Zl (Adgs - (B

. :g (B)s, - (Adgys
si- (B a5 (A5,

:@o«wv\\q

]

t ot
Oss. Se AC Mmem ¢ % € ua vettow cdovna Quuwge m
- i eM
mx]
1\

al\ova POSEO UMDY calcaama Ax e Vieme uum vellse colovina

Quunge M |

Tl v sigeuwn Queam SV Soldows  (a quesﬁa Lorwma !
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LR W~ =
X =y +2% = ¥

I %f,uuah. wa Sstewna Queone 30 Suue ella \f,oma
Ax =%

dose  ® A2 wo walha mwwmw
rLON o
equossn B ¢ e
< wh wetvw cdova % A (Cucowk.)
y - = S (towmiw wok )

o

%
o b

Cr

Lo uemsiown pamtiows di ~€a/\q (i e Sowmano !

_ 0 — 0 —

Exddio 4 Calodane Q'ams dell ¥rauglo uel prawo Cou vt

w (h2) (30 e (3,~2) R
A ™ C j\
b?om, Lormula \X'v‘\%omme{/vlcaw . c
L anaon

Avwo = _\2‘ AB-AC Skt = —SIIA"B'AC-‘,l—ODSZO{

AB = U= B-A = (2,7
AC= W= C-A-= (q)_@
d= — W Soshdueude
Lol - el

Avo = ‘E Lol [ well \/l__‘ﬂi

r
(o n? [lud|t =

(U2 (WH 2 €O >
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LT st
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dove O = B-A
Avo = é l/lwul-uwu’hﬂn w>" w-= C-A
Quesra \Qo\‘W\U\\O\ W gqualuusque humeme ch Voucbily |
C
fus = 4 b oz —\
£ 1 A
AR cv B
0 A
I B-Al dstara X C dala wWhta AR
A=(y2)  B=(3,1) c=(5-2) AR = I B-Al
=1l (20l = B
Wita AB tugavamtica + (Hh2)+t (2-0) = (b, 2-t)
x %
lﬂ
J°=°"E\ ) l+')_<z—a)=>< ~> H_¢_23 = % M)&%—s_»_oﬁ
;; Ur\/u)lbo ARy
ro/Hf/é’[Mm
| oot byt ¢ 4 \ 4 ©
C = = I - — . G _ =
H mz = Aea = = 2

Oss. Se wmo Volome H-,\oov/s{‘a souvear o whha per C cle @ L
ad- AB, quiudi lufevscan

Iu paxoume kkea sokdoe  (5,—2)+% (1,2)
ﬂ\@’\"Ulﬂs'\(me_]_otllo« whn AR,
= (5+t, —242t) ~ soehdwses U
yo AR

(3+k)42 (-2428) — 5 =0 s hovo L.

—_— —Q —
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[Mefodo alteruakioo tor Qoma | |VALE SOLD 1IN RS |

U=-B-A A pvite da We U appl/{og Qo \Qo\wnulm n SRAUL0S e
W= C-A e hravo  wm velror L ad  whrauwb: .
\o Mg k. Ebbeous
2

Podo faw U coutacdo e vedon e N - W

lEamoi%toj Cousidemaun & lsa X+ -5=0 e il pio

P= C'u?)) ’lr >
SO\l\R’\Q_ Q Q. dQQQl e ’LQhYQ e \\\1 )
PAsSauo B P e Sovwamo  un ou,a@o I~
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e
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\‘_—‘2— Quuiwds
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T 3 [omet {5 Joue
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3
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3
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Lezione 10



56 Modulo di Algebra Lineare — A.A. 2021/2022
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Al %, x+2, 41 Souws wna bae K N7

No'! D (V=6 o Qow Sown 90 3. S wde auda a otclds da
%2 Work < Coub, quem& Osn 2.

@ X, %+, er-i—l) =B K S0 UMQWOL\ \?
Tosra wewfean Qo QU . L\Lu:uP.
A X b (x+2) + ¢ (F+ ) +4 (X-3x) =Q

N pllusuds vl

cx 4 o %y (b—3d+a)>= + (ciad) =0

C =0 A C=0O

d=o ~ d=o ~» oz=b=c=d=0 U
b-ad+a =0 1‘ =0

ctalb =0 b=0fh

Lezione 14




Stampato integrale delle lezioni

75

ALGEBRA LINEARE — LEZIONE (5

—> Sowma ¢ luterrerious 3L Sotbospam
— Sowwma nekka
— Forwmula dd GRASSMANN

Se)dc(u%: Sta X wio $p. et
Stowo Ve W e 30{-1—93\).\5@\-\@@&\'\

DL St K sowmrma K Ne\W Q' tusiewms

\\/+\N={U+W€X‘. Oe Ve we \N}]

DL, Ouutoumenmk NaW={xeX: xe\V & %c\l\l}

[’E; NOW ¢ V+W  Sowo S.SP_\\Q,R.&(X.

Nl cane b NNW & quas o000 .
TFacounlo usl e Jdella lomma. (K Souwn due Ruiche

o Lo souwme. Ak 2 o . oot ueldln dkesse  Cwseiuy

U+ U2y N Lo \IO’VQ SOt € Ui+ + 05 + W

Opsn 7
2 t = (Lrl"'(T:--))«- CUJ]—\-(H‘Q,) < \J-\-\N
3

9
e\ & W
° U prodolio dd - wu Llumento P UK Uty aodhe O desio
weur . Sta U+wre V+W , slia se K (R).
Alloxa
oL (04 W) = oo+ ol € N+
— 1
\/ W
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Dep, Due SO‘H’DS‘PQPC‘\- Ne W s\ Keowo iuM AR
VaWw =

50} K ) Soo vettow ulle

Ju 4ol Cono Qo IomMwa _QO& SOWLU‘\MUO \}C'D\N
+ somma dista,
’R'_Q‘E_ Stawo Ne W w somwa dhetba . Allove o%k,u Wonento
A VOW st xive tu HODO ONICD| Come U+UWr  com
e Ve we W,

I quesdd came Ue W N Ju ourcuo  COMPONENT! i spetto
o Ve W

S PpoukCumn AL Lk Jewmeuto sU Sl w2 wwods
Ov+ Wy = U+ W3 03,0, € N Wy, wy €W
Allova
=0 = Wy -W

e\ e \W
Mo U uurce @Quaments de Sto tw Ne W < o, wa\u,oh
U\-;U'L < W4_= f»(fz
— P Al D Y

[FORMULA DI GRASSHANN | Slaws N e W due sottosp.
wwo  Sp.Nel . X

A\ ovo

QRur (VAW + dlwe (NAW) = Mw NV + diw@

Pouk ouo k= Xw (NnW)D
Kem = dw V
kram = o W

Lo Yt equinale oo uwosivons chng

Mun (N+W) = K+ +ow (Cont adMawuwo 2k +m +amu
o S= e dx)
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Stamo Whd, .., M wka ba 31 NaW

Stovuws My ey M, Uy, e, OUm uuo loane kN

St o MA, oy M, W, L, W, W ot W

Dico e MA, ., M, Uy, U, Wy, L, WY, Soo Wka loanz

X VAW, (N SowR (U muwman cesxu:sh>

® Sowo %wx@xou\-m;n

UtrwW = (M 4+ OO + 0, 0%+ o4 oo Om )
m )
A\ W +(C\M\4-..+Ckw+d¢W4 #+dwwrm)

= Cowmb. Nu. dex imian Ueou de Voleno

o Soue Uu. CuAi?. Rrawokoe wia cowb . Uu . wulla

O\lM\4--.+QkMk+b|UnL---+bMU\m+ CIWY § ...+ Chpy WWa = O
Porto Qo W a deshtra

QLAY +--.+ Oy My 4 blU‘\ '\-—--+Erv~ Uuw = —C W4 —-.. — Con Wam C—*>
\ 1 L J

eV e W
Quiudh  atvounls: Sroumg Wl tutvmiiowe . Ha alloya

—COW .- CvlOw = éMl Lol é\‘M\‘\
Q.QmM.%lMWOQ dR0L {utvvieins

Quallon e o Slebﬁ Po\’&cumha ubo dalla essa 'POV\*Q ) chueLvta
uma comb. Au, vulla degd ol. dello ot K W. Quuiuds
UM 1 coefe, soud ulli, tu povticdans i Cm =0
Ovo tw (%) & ceshva abbioawuo O, quewdd o Sx c'e uuo Cotb. O,
wulle defi Qo d wwe b iV, quiuds a,=... =Gy =0
e bi=... -bn=0
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Esvdado 4 Cowe sous Lotk Juth | s vell. i R ?

G ur Sowo Sdo 2+ — Sdo o}

— Juth R (appua wu S.p. Couhewe wu
Wormado #o, wouhewe Futh 1 Sl mulpl | quiudd luthh R

Ewvdato2  Cowe souwo fath watl 1s.sp. vett. & R*?

@ e sowo K KM — solo (0]

— Jdube Qo atte e passoumo wr O

— dufo R?
Appna coukoue  wn Vetow  tou wullo, cauhene Nuth 1 sueod
wauliph (e per 2 oulpfue) . %o coutene 2 Vel Qiu. tuddp,
allovo € dute R (ew [R? g%w\ o weit. Uu . dei’fs, lowo Una boe ),

Esdio > Cawe Sowo Lath Juth 1 S.sp.vetr. o R® 7

Ouatho WPl @ — Solo 1o} A ©
— e ey Q' O pfue S 4
— Pouk e ) Oti%{ue Muw 2
— Nutfo R3 R 3

Stouus N & W due S.Sp. A w4 w r\lﬁs) ol due nolde B
&\O\R%lue . Suppowlouwe  NNW = {0} ot c 80 lubwrcluuo
Solo el Miggue. QU & VW 7

E\ Juto i\ '.P\\QLUQ B .Q\O'\):%{% e C/QU.‘\'{QAA.G, Lo D.J\.Qm_
oMb Qon sowsma & Mwtta .
e (N+W) + ik (NAW ) = i NV + diw W

2 o 4 4
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Esowiao & Stame Ne W due 'P«owu o R3.
Quamte pun Vol  Hun (NAWY) "

K (VW) =+ A (NOW ) = Kw V A+ K W
2 2 2 2
3 4
Nella priua r\,l%o 12 o uandowe ; Ka fre R lew, Ko
cowe Qo Qe souwnua o Cutsvinowe .
Nelo  ARcouda MR , dce plowk St ufwrcowo tw wua et
L 0 QWMo sowmwa < Yuth R

Lo soummar R o pAask (U R Lo PUVD g datta,
23
Emptﬁ Rie ¥V wun S.s'p-d& dw 1F & R
Sta W um 8.9 K diw 15 A R,

Quants Vole Cowe wawiwwo Hw (NAaw)?

Jeue (VAw) 4 Fun (Vow) = Rw V4 diw W

17 IS |+ I3
\3
25 +

\/Q'P'Y‘\LAAG r\i%& K dag W SV,

—_—S —0n —
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ALGEBRA LINEARE — LEZIONE (£

| AppLicaziont LivesRi )

2 Same Ve Wsp vtk Ou'applicanious Qpeane ¢ wua £ uwaious
£:V =W cow guede due propaota
(y £(r+0a) = Lo+ Luey pov g ore Ve ogui eV
) Lav) = afw por ogon Ue N e Ol a € K

Oss. Na (1) € + o s¢ ¢ 0o sowmwa UV, guells a o= 6 a

WMo v W

Sksa esa o || paddke nella (i),

Eseugio clavhoo o cun PO - Qo douata € m'appl&c.&‘um) cLoe
— Qo dewode della Sovvna ¢ Qo sovmwo Aelle deryorde.
— "L oot exouwo @MM !

Oss. S £ o Queowe, allove " Qo coubivasiour DUuean @xowo Luon', ciod

-

—

\f(clu,+--.+cmum) = R (vg) Lo+ Cm—-?CU'm)}

Osamde Qo €Y m Wobke, 30t & @) cftewkaun
&

J

R (Ui yae+ Cr Um) -€Cc1015¢-_.+$Cmom)

S (U) £+ OmR(Um) .
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\Temmua A érwkkuwa} Slauwo Ve W sp.vett. k Kwn. Liustan.
Sl {02, ...,0m) wa bam &V,

Swowp g, ..., w—m] Wetou Ol'woﬂuuque A W (sows Yauld quucu,cH Qo

Mar, K V)
Alova esise wm' umica agiic. Uu. £V =W ol cle
[-@(o;) - WL Mise, o, m ]

BrdalweuR : sosso woudone una bone Oove ik Pow e queso Lk
QoAU Lot eule O/lapplkca/k(w@_.

@]-DO\\Q uaa-@l@w wn queluungue, Ue N7

Scovds

< POUKO
-@(U‘) = QRCUD4-.. ¥ T (Um) = CLWy +ou 4 ConWn .

Ju quedo wede Jeflwisce L (v) per Sgus Ue \.

Sowo S de Sa Uuneone 7 Bue veuiche.

O=CWn+--.+Cn0Om (\305&0 (0 WSO LA 'Pud/@ Soun ba/ee_)

o Sowura U= CU| ... +C,Um £ \Y}
A

= CoUL 4ok Cmlan €V
U0 = (C1HS)) Uy 4ot (CatCm DU
Applico Qn def .
_@(u') - CWyd-..+ CnWn
L () = SWe +- + Con P
L) = (avt YW+ + (CatTn)) W
Do Ques‘ce, @o&mm\e Sea;‘e cag -@ (m&)-@(u)+~€(a~)_
> Prodetto par caofoui U= GO b-o + Tl
B au = La_g\u(+~~.4—&u‘m
L(r) = S b+ Ty W
—%(ow')= ACL WL +-.. + TCm W
Da o[u«,e'&e, &u@ @oku\@ Sea%we dre
£ @) = a Lcv)
o

o
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Eswpio 4 Goue sowo Lotk dutk & ogplic. Qiw. £ R—>R ?
VoW

Chhowwo =0 - Allom per Saux x€ R anvnauuo dn
= x>

o= £ ou) - xR
Quudi souwo Yde ¢ sde & @wmw CSORIN

\ RS R ?
Eseu..xpf)_? S(e,SSQ cosa  Ceal -e > '—9\;\‘/ !
V

oo o =L (oY) e bs L(0,). A queso puu

L) = £ (= (1L,od+ Y (0,n0)
T % @(Cl,oﬁ\!—%ﬁﬁ(o,l)\

= Qx+b%

ECX'L{D = AX¥ EL{T}

Esupo 3 Diwosrorw e esise wn wwica £: R — R > Qtueonn
wle da %‘ () = (23,4) e ‘e (L2) = ('ZIO)Q—)-

Calcdone. qu.iudi ~€— (2,?:)~

Osstwo dae (1) @ (1h2) Sows wuo bae K R’ (spaaia &k pontonte)

(scwo W wuwoo %&wéro e Sowo Qlu. Cudip.)

3 feocewoe ok Srutoa Mo e possiouo uamdong una oot

doue CA o,
Cowe calcdo £ (2.2) ? Lo sowss cowe Cowub . Qi kgl & . dellor

ane.
(23) = CLD+ C1,2)
e C{LM-(M&A
(2= £+ h2) = LN+ L012)
= (2,3,6)+ (®0,2) = (83,6).

Se aemt dukeds £ (5,16), dodeno Useluae

(5,18) = X L+ b (W2) e 3ol caledlan
LG = & (2,3,6) +b(F,0,2)

—_— —0 —
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L‘MATR\CE ASSOCIATA AD UNA APPLIGARIONE  LINEARE )

Stauwo N e W S‘F.QQ:E%.&QLLW,@LUL%.
SKa (U%,.., Om) una bae AV

Stoe { Wi, , Waw] e e X W.
Stoo. £ N = W wi appic. Qlueons

Cosheuloo  wue Wk ca A € Mmmuw C#Ma{m =d&ux._q>.a‘lvzi\)\'>
#G&omme=&&w.3?.pa/d'%a)

Prudo R(u) = w:_c +|Qa,a|wre —l-_..-I-UJ"rwv
i ]

TN cdovna della wada A

Rewdo L(uz) = uua +w~2 + oo 4] G| W
T 7 T
Secoudr colomna della wakiuce A

%Se%m alo desso wodo Pluo @ L (Un) i au coef. audranvo

welll o Colovva

&'Wi

(VP
PATTAGLIA VAVALE &— Wy

T 1 t
Ly L) L (om)

Se cambic Q bam lu povtteura ed omito, & walie
Cauloa .
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@Fi_? Coust 6%%}0 -e 1 Rz —> \QQ &Q@Luﬁ'a de
—QGL,U‘D = C9_><+Lﬁ) x+3‘$>

Caleoloar £ (20) = (8,5) (lasta soshluine)

Souvee G wakie d € usauds e 3anteure ed anive lo base
%Oa\\, CO)D?] £ o ok R

o On
W4 CU_Q_
Ry = (36 = [Fwn cTon
d 1
U3 erw\\u\q 4o oo\o\/\\nq

L) = (HR) = @—ouv, 2} wy,
T 1
laOd_OVW\m

La wahice ‘ké/ 3 4 j — Wz

4 2

e
.E(U'\\ £(02)

— Wy
Se cambiane b bar (U pattenta e/o tu i, cambiala la modu .
Ad cupto , e usao (L o), (0,) iu Povtenta ed o

@ cLod= (2.1) = (2)C1o) +[4) (o,) (1 1 j

[ 3
o= (1) = @C\,o) ¢ (0,1)
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ALGEBRA LINEARE

Note Title

— LEZWONE 13

Esamnio @ Diwosron cuy eside wn' i £+ R — R Qiueons

tale dar
”@Clﬂvo) = ngﬂ
Q (07\10) = (O,%)

£ (o2 = (L)
@ Calcoloma £ CLID
® Sowew Qo wothics aswooka ad £ usaude W pacteusa
4. Ao L bam Ccausuiday
@ Sovwawu Qo sena wohiy uSoudn Qo bosn
£0,0,9Y, (1,1,0), (1,,0)] SO, ()]

Yex i\ Pk @ bosta diwothrone dug, ) VRHOU tw ook ho aSseao_arJrQ -@
Soup o oo ' R Esseuds W huwen guso, base WU cons
e souwo  Qiu. Tudip.
a (1hhe) kb (01,004 ¢ (0,2,)) = (0,0)0)
(a,a+btac,c) = (0,0,0)

& = O 1% eq => a=0 4 O O o
oatbtrC =0 3 eg D c=g 4 4 2 ¢
C =0 ’)_qu = L=-o O o 1 o
-
Qe colowwe Sowo
11 vedlow dodk

Sowo o bom . Rl fo. ok Srubium £ oesiske ed @ wic

o

@ Cowe calcdo £ (D) 7 Lo souve Cowe  cowb. Qu. Jel 3 \elou
Ao (Sksso Sisea & priuka  Com

= (i, 0,)
o} = { x=|
Otbdaec = 4 b=-—2
c = 4 c=|

19/10/2021
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Quiuda
L£0o0)= 48 E240)-28(0,1,0)+ 2 £(0,2))
= (2N -2 (0,3 +(h-) = (3,-6)

(® Devo coledlons Cow ume P K DRAUEO.
£ (,0,0) = £ (,,1,oyY=% (0,H,0)= (201) - (6,3) = (2,-2)
£ (0,1,0) = (0,3) <« doko al lwaio
R (0,9,0) = £ (o2n)—2R (0,1,0)= (1,=)~2(0,3) = (I,~%)

Dal woweuds dae aundbe T wwmo abblawwe Qo kak cauduica
£ (1,0,0) = (2,-2) = [@)¢1,0) +[1))(0s)
£ (0,1,0)= (0,%) = [0} (,0)+[3] (0,1
£ (0,0,0= (,~) = [ (o +(o,))

1 sex nuwea dtresch Sowo Qo cdowne dello wokiicp, Udiiexa

211° [ ) 1&W~ SP,@MXUQ
—2| |3~

évdiu«-S?.fPov\WN\—&
Bockdo . Calcdiown itw albvo wodo £ oy,
Basa wolbldicae Qa0 wealuc px N Gelow

(L)) () @

|

@® Ova dewo ysaws Qo bast
{(_\)'070\7 Cl,\)03> <_l71\[)} {C“]}) (l)_\)]
1 0 1 1~ )

0“1 U?_ U"‘s Wﬂ. N 2
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3@(00-5@(700)- (2—9-) DWL +Dw‘z

'}mma
LY=L (LL0)= £ (,0,0)+R (0,1,0)
= (2,-2)+ (0,3)

S (2,0 = a (LD + b (1,1) —'w, Dwz

Quedo w 'Pa\)m al Stseun

atb =2 SO\N\VV\OJNQL& 2 =73 -~ a=?

Q.‘\O Z] ~AD b:'L
2

€(u)=R 1) = R 0+ £ (0,0,0)
Clw\w + Cl,—?—\
= (3-6) = a (unes 0,-) = |- oy +@wz

(l

Da o N\ Sizkuna

x+b = 3 SOUUMOMIR * 2a=-3 > @= -—-21
a-b =—-( ~ e 2
2
Qg Qoo wnotiey, Miduresta N ( @ ;:— —% ) e (W
L 2 e
2 > 2 2
ot 1
£ () £(0w)
— D (o)
[FH_osoFu\ GENE’QA@
1 WRiow dendauwo

— Quaude lu o sp e . fAssicuuo  usa bar. ,

AR RAL
— Quawds @LS&\M bart lw ?G/\'\WI\:O ed alNo , L& applic. Qiueoar

dvadaue MATRICH
— A que punto poSias Colodare o qpplic. usaude Q. wokuo

fOI=w oW ¢ cowmp Ak £(0) Migetn ad wa
Ax = L E G Ve

wol @ & LOuAp, ¢
MSPQ%QGAMEM ¥
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MATRICE DI CAHMBIO DI BASE |

Sla N uwwuwo P. wett. W &\M@LLMJCQ AL
Sla SiLTa.L,-__,U‘M}( wea bawr & V.

S‘LO\ § G';) .

)

G} ' ol bove K V.

Se e Vb O ceunsco Qo Counpou el QLSPQ,HO al\a PRUA
borz , cowe Calede Qo coupouenh Alspetn alla Acouwdo bare 7

Boamio V= R

% Oy, (O,\\}

{ @, (-,

Uy Sry Uy U

Se U ha caupien (3,6 mspeto alla priwa bax. , allov

U= DO+ 60y =

(33) = a (2, + b G50

Risdheuclo oo @ eb & quele Souo G Cewp. Misp- Reoudla bar

\MO\W&(;L & Cawbio & bas

A
&‘U‘L
P
<~ O3

Stnine Ux Ldauds G mreoudo ba t L o Oy
Cowpoeuit. Sous & 4* Golowna

St U2 Osaude o Reouda bas &

Ommpouw)(.\ Souws & 22 cdowwa

(1) =

(0,1) = & (2. D+b &L 1D

a (2.))+b(=,1)

2a—b = | Somwands a=@
o _[L

x+b =1 b= =

2a-b =0 SOULUL AR Q=@

o+ h = | b =
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la wokie dA Cauwblo i bax €

Qual ¢ Q' vhila & M 7

W|- u!p
u
<

Wr w)-

Mroude tw INPOT  compouaud Uispeiv alla priwa bor

L asse Tt OUTRPOT ~ ™

2\ S Al

3 3 S| 2

L2 \ x

323 E
Cousidenomo BV + L0 = (5,6)
Cousideniauuo

AN

Scousla bove
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ALGEBRA LINEARE — LEZIONE (R

[KER E IMMAGINE |

D_&_Q. Sl \ e WSP.\)%&., e ™Xa —'e\j-%\f\) Qiueony

o S\ &g)etuk&p_ Kev (£) Cke/uue\7 nieles) Q' lumeme
i \W

[—ke\((ﬁ)= {oeN . ?(u)=6/] < \/j

> Stdefilise () Cuwmagiue) Q' luseuwe

EMG;): {£(vy : UeV} < \Iﬂ

Reop. Nl pokest & sepva
oKer (£) © ww .3 Nekk KV
olua (£) € um S Vet A W.

"»D\'u.m T ' (?7]

¢ Souaiwmna - Se Uy e\terG@-) e UnE Rer ), o |lowx
:@(Ul'\'o'b) = —?(_0&*—-@(01) = 04+ =T
A Oy € ke (R)

s Rodollo mr um wuwo - Se Ueker@) e ae K, allowm
R =af () = a0=0 * AU ¢ rer (L)

Emw M@ﬂ Stawe Wi € Iu(@) e un e I @), e
wWe =R (0x) ¢ we =R (). Alova Wy um =L (Ui+02d e Im (@)
Au.mko@mew&
af) = f@uv) € Ju ()

_ S — O —/
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KER & l‘[\HE’TT\\)\T;ﬂ 2N —=W & ko &> ker (£) ={o}

Se £ & (wetdun, allova. £ (0) =0 2 W o Sowo

aw. oe V t.c. £(0)=0,
[Re)= R (00)=0L(0) =0

Suppouromo dae Uz € Ve U eN e Lo =P ().
Allova, =IN QU weodx
L(r-om) =0
Mo allova  O-Un € Fer (£).
Se kevr (£) - {o} Collocan Oy=Us, =0, God Oy =0y, Goe
U aldot Gy VoAt U wetiudhar

LKHHAG(N‘E E SU'RGE‘WN\T,&—\ L < SW\%LW\UQ & (@) =W

Sostaur ook & Qo defiuimioue 3 Ruusnour surgeiiua

_ o — O

(RANK— NOLL\TY) o _e N — W Muem) ol

NeW gp veth. b diwm. .%.w:\-o\

Al o . K m‘cm/bm

/
LQ\A\M. (K’W($7> + (MGP\) = dow V J

Iudhdiiomn Gon M Qo dlureusioue K V| e o k Qo
Kwenslowe M Keor (2).
Quotonmansk Kk sy pudhd  Kev () €V,
Raudlowwo L Ug, oy U § bane K e (£),
Quesk sows Q- twdip. WV, quiudi posso CowPetonda
ad Who bax & \fa%%xuu%uxdo MAe  wettow

U

U1y -
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Claiuwn: § 8(0w), -, £ (W] SoUwo uuoa bame 3 Jw (2.
Se Qo %u.oio o €Lwc\—o 'Pm.c)iu. NN
K+ (m=k) = MW

e Souo %mmxw O%M Quendo W e Juw (L) st Swlie Cauue,

W=LwW) = €CaUi+- .+ UL+ Cot Ut 4--.F Cpy Om )
hone &V
= QR - v CeR(0)+ Oy L (Ten) - . T CaR(0m)
\ \\
Q l©)

~> (€ Leb . Qe de«ah L. Len),. .., L.

° Sowo Qluw. (udip. Souvioswe wna Qow owdb. Uu. vulla

Qery R(Pen) +-..4+ A, R (bm) = O
\

I
o)

-{3 (e Ut +--- Cuua Un )

= Qa1 Okyy +--. + G Um € Rer () , wa alowm

Qs Ve +-0. G Uy = QOO0 4 --.+ G Uy
45%& del eor ()

Se potke futho a s>, oﬁw waa cowb. QLu. * Uy, ..., Un,
Qe La O | wa weudo uma ba IV K 1 corfe. Sowo
Wt ool tw parfcdant sowo wullt quelll dae Velevs

)

O&u,\_( = ... = CGu =0.
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Lé&u (ker C€Y) + duw (T (@Y) = Kun \a

‘Cousz%\uwba 4 > Suppouraus Hue NV > due W

Alova 2 E\\on POY ESSERE lN\ETr\\m

Se Lose {uietina, allovo ke (£) = (o], quind duk ker =0,
Gukidn

K V= R (3w (@) $ KW < duy V

-+ . .
h(@) W R \pb‘te/k

k@uuwaz) Swipour oo Huwe N < e W

Mlora £ [10on PuS ESSERE SORGETTWVA |

A
D

Se foswe swuitua, allove Tuw () = Wy quiuda Mo (T ()=
o allove

HKuw W
dlue V= dtun (Qua (8 +dun (ker ()

Qe W+ Qb (eor ()
-
Lo (600) 37 g W

S Qa V
c\l&m}x

L quaesho < amudo

‘Com%;.WQ 3| Se QR (V) = A (W), allovo.

l-? & NETTVA & P & SUQC:E’VTN,Zj

Dl | (=>] Se R & twetiva, allore du (kev @) =0, qui\,ua\/:

diur (T (1) - K V

= Xuw W
o= v M\U~L«a {\‘po\%l\
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Quaadl  w (£) < wan S.SP.dL W e Ua \la skessa ddua . di\zJ)
quiudl  Tw () = W,

Se £ ¢ Smgettoa, allova I () = W e uel orama

Ao (ker () + dhun (T () = K V
Cotuadowo — i (R ipokesi)

Ma allore we (ke (2)) =0~ ker () = {0)
~> £ e (uiekkva .
Esapiod Sta £: R° = R ixgle da
LONM = @) e € (4,5)= (6%
E tuiethiva ? € Sw\%ﬁi\)o\?
Iufordo vk ed € wwnea (%o svufiuna + LD (69)) ban)
L Lumm%ue & £ couene alweun £ Vellow  (2.2) e (6,%).
Quedt souo QRu. Cwo\»i:r.) qukuo\i R :@sflﬁco\ A (I (@) € = 2
W i K 2 Lok PO e . Buuque Tw(®) ~R'e £ ¢
Swgpiva. Lo diun. tu potenta o8 auiNo U0 gmall, Uil <

P wetive,
Eseuplo 2 Se R+ R~ — TR\%) quamto pus Voltere W Ceer ()

S Oeer) + K () = 20

-“\
da 0 a I3

I\

0. fong ?AQLDJP‘L Cw o A4
e eQioton v Camn Cutruueda

— 0 — o —

Lezione 18



Stampato integrale delle lezioni

95

ALGERRA LINEARE — LEZ\ONVE |3

(Sisreun Qineom | Inlmwroniowe cou O wahio

Colouua MQN\'
4
A x = lo‘\
wo al o Nv?xm “olonwo &'W‘%o‘ dat
4‘\
QL. 7 VN

I\ stshn O WkopRAES quauds b=o0,

Esuupio 3% LW =T < O
* - \\/)'\‘530 = 0 Sistewn OMOGE N&D
Fx Yy +2 =0

! 2 —f 0
(D)es)(3)
3 | \ 0
ECWMEMWOMQ S\ oo QONLoRR Ui C@M}QD»CQQ\QL\Q CO\OVIV\Q,
dela vnoic dei e cu -@lro(a 0.

— Lo SdMAeue ®=Yy=2=0 c'e Suupe

S T sisuna & NWop omM0G | allova SHame amauds A Sudven Qa
Colourg del Juulin welk Cowe coudo. Qhu. delle cdomme dex Goefp . |
qw'wu&» w MwSthoo AL ¢ A e Qo colowna den R mok
< ul\o Spaum delle ¢dovne den o=

|22 ldapukagnoue | Reusiawes alle 3 equ. del sistena cowe wua
apic. Queons  L:RY — R

—> (L Sous o saumiiour se e Sdo Se Qp cdoume sowd LIN DIPEWD,
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I questa Quca

—> Msolvme 1\ Sistewa SLUOGOULO vuol ke ovong  Ker (LY,
Sevplouo cue 3l Kew & wuwd Q.Q@Male,;q@u& 1 SOl
Qoo soun cowle. Qlueamn e wetion ok tua bane .
I pavounetn da cwn Qo solug. dipeude Sowo 1 CRfR. ch guesta
ol e oug

— Rlsdlen WM Siswa wou Swogeuee Vuol S Ivovonn ) vetou
(x19 %) uello spans go ?o\,c\exm;o\ A \Wum w auoloh da L
uell Vebow b e denunun Aok
Questo € possibile e e soo be Jww (L),

[Oss) Cousidiouwo wu Sislewo Uow QUUOGRUIR M x A (quadieto )
Oua apphc . L R" — R"™ Ruean ¢ (wetlva &> ¢ Swuan.'\‘\'fda
Queso dha de

| sisfeuwa Vi Sowone e Saui S b ded uwwmwe o b

& O\ Siea o b =0 ha ocowe wuica sowsoue guela
cou Juth ©

S la ek des CRFP loworode alla Gausg oeuta uma
Scala o L PiNsY u D&tul /\A\.%q_ e coloma .

—o — o —

(Sl—\—uﬂma %a:ukw\g delle  sowiouwr ch W SIB(-@

Gousidevauwo  wa Sistewua %w.e/ra\e Ax=b,
Lo solmargue %U.A@YQQL s w@ux\‘a nella Lovwma

X = XO+C|\)'1+__.+C\,_U"|‘J
o N A

] N 7
solusoue k! ?MMQA‘U Qoo
quoluuigue del
sisleuna doto

Ax=b
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‘I)‘m.} A sowo Jue cose da dlwosron .

E@ Se %o MSdue 1| Mstewa  NoW M%xwm e O Udolue
quello w%wm,a\\om #ot U usabe quelld NoN LU
Axo=lo
Ao=0

Sowmaudn A eto) = Axe o+ Au = b1o =k

?ﬁoom& Se wo @ % MSous oubrawb. | Sistewa NoX owuog:

alloven Ko—» Wsole quello OGN
A KXo = b

Ax=0b
Tocuuolo Q&du@@ A o -%) =b -b =0O.
Esuplo  (2¢-y+23 =2
><+‘:)-\—% = 3
A +22 = L

Sludiane , al vanone X a, & sclusieur del Sisewns

2 -l | 2 2 - [ 2
L 3 | wReR [0 3 || ¢
3 O 2 a M~3R\O 3 | 206 —¢

@- 1|2
~>lo® I | ¢
0 O 0° 20, -10

MANCA ON S a=5%, alow Nstoun sdo Lo
PINoOT

Mue 2 equ. e B % b POSSiaumo
Lsane cetue. Vatiabie Iboera

Se 2a-10 #O, Clog 2 A #5

alloya NON Cl spoyo DLLZON |,
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=€ , 3Yt2 =G | 3Y< (-t 3=%"é‘t

3 2
SOM.%QAAQ/‘(Q\Q
2 {
C*J(’é)%)‘ %NEE)%‘E-E)J:)
DR
= —_— _ 0 + pJ
(3’ > 37 3
> 0 A
Yo paxau. Uy
Qero

Ovo o deve misclvene 1l SSewa o QUG AL Axo=b — VERIFICA
Or deve Uisehrn il siskwa OMOGERED  AGy = —» VERIFICA

IOSS_} Posso prunetuw & Quone Qo Prosiond Su Oy e s

Sduweus, coue

Cx, ) = 2 %’O> it ("13"‘>3>

E)
L C 7%,O>+Ecz;l)'3>

_ 1 J\ Cj;u\'iuua @ MEQ\\W\.Q,

»w]o

Questo NOR st Av=o
’@UUB Coudo\ang, , © BRY Qo

oo wee Qo PoSso
Wt plicans P NV

ESmuPi_o % 2y ~B2 =5 2 -3 5

Posso  USona W e 2 cowe vauabil Qibeug .
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z=%, Yy=S, %= ®-2y+d2 = 5-2543t
Solua sur %gqu\a‘.

(x,%ﬁ;) = (5—9_S+'Zz‘t737£>
(5,0,0) +t (3,0,1) +s(-2,,,0)

1 t t
Yo Umy O3
ijvb A =0 AUs =O

Ao uods comotbs

(0,3 = (0,,\) + & (2,-,0)> +58 (‘; y 1)

A 0 A
AXO"—‘\() Al =0 AU‘z-‘—O
(€ 1 Yecomo (2 Co souuma
Uy Coubiofd da dea vecd & R O%)
Se%wﬂ

—_— D — O
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ALGEBRA L INEARE — LEZ\ONE 20

\Note Title

\?PT’TO seAzl  \VETTORIAL |
Due po&sﬂo‘\u desuLm du
—> oM GUaRADUA

— cowe Spam R O'PPUL‘\‘M e fom,

Exupiod V= § 0uuzudeR: Xty = W, %X —3W =0 | < R

Wufica ce 3t drotta R wn soltespario
o Souuuna Cxi, By 3y W) e N

(%2, Ya, 2, W2 Y€ V
Ewre du S Qovo sowwma sta tu N ?
Xty < Bt W %, =3U =0
Yz M, = Tyt Wy Xy =S U, =
ado Eowmwons (xrEx2) =3 (W +W, ) =0
° Prodotto Gy, ) € Vo = (ax,ay,ax,aw) € N

Auce qui bosta wats. D eguosien pra.

Nsgpio oot uue oar 3 V. Risoho il sidewa !
g*;%—a—wwo (4 4 -4 -4 o>
® -2W =90 4 O 0 -%/0©
D 1 -l - |o
(o ~1) 1 =2 o)
Ly vomcbilh 3 e W ssun Qi lbeaw,

w=%t, =5, —Yy+L-2u =0 A U:%_zw=3—1k

X= ~y+Trlr o= —sta2b+s+E = 3

(9,3 W) = (3t s-2%,5,8) = £ (3,-2,0,10+3 (o,1,1,0)
A

ol
VERIFICA |
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Quindi posse e die

Q,Cu.iwo\i?.
7 A
Vo= Spa»{(a,—a_,o,t)) (o,\,\\oﬁ} > R N =2
4 4
) U
Eswupioz  Sta W = Spaw {(1,1,10), (3,0,2,1)}
1 , s 4\
Wi W Cudap. W

N W =12
Glodane  W+N ¢ WAV | dove N iquel\o ok 'fD\r{uAa.

\
E owoio dalla de@LuL%Coue e
WV ~ Spoun | 0%, 0n, Wu, W )

Ror sapur st sous Wua bax | o coudvollong Qo QUueans ludipeudouta
Fox fon queso Eukpou@ A +bUy + Cuy +dwy = O & Asoho

32 +c+3d =0 Rsolvar gueshy stslewws e equoau
<2 tb 4c =0 a wettun 1 ¢ Vettow Couwe Colonve ol
b fciad =0 Wa Uxotice GxG e Gwonans alla Gauss |

Q rci+d =0 —> e Q%M,L m%q /oo(om\/\o ha | PIVOT, alloyg

Souo QAu. tudip. , quatdl
Run (VAW) =4 2 Qw:u& ue (NaWw) =o
— alhuumeuk NON s Qlu. Tuddp. | quaudd
diuw (VW)= 203 e CoUSeZUMAD
Q' cukeusmena,
Ova dico dha dlue (W) won € 2 Se Qo \QOSSQ, , allov e (Vaw)=2,
gwuwdh V=W, wa uwm < ?osslb'\\s_w Cihiyiy)) 2.

Ossemiauun dhe Wy e N (wifica Qo equasaui ) | guiuds
NoW  ha Kweusioue <, qwCwa\ WHY Wa oo 3
W+\ = Spau {(3,0,2,1)3
T st tu utrounk
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Em\g;s X = wald 2%2,
0 2 | _ waka 2=z che
\/={A€X: A o:>=(o\>A} © Comwutouo coum C_é}’)
A A
(&)

Vel diaumn ar & Wik S SP.

8 Sounua

Se AveV e AV, soun da AtAeV
A\'P>=T:’>Al

AoB = BAz A SOUUA R0 (A+A2)R = B CA &AL

J
A\"\‘Al € \,
eSS Cosx pex W\ Prodotto

Galoolan, b, dlureusiown, e dvovome wiaa oae i\

b
Supor -louiwn . St A= (i d) . la coudintoue data diveuta

oD -0CHED
SRS RleaEs

I = 2 +C

My ¢ =0

atb = 2bad > g~b-d=0

2¢ = ¢ ~ =0

cid =d A =0
Lo, sdummdoune gunerdle e .
b=t d=5 ) c=0, astis e

7 N\
(a,b,c,d) = (M—s,-&,o,s):t(r\r,o,o)+s(\,o,o,\)
owawde , alle wakict | wna ok ¢

O O o |
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Esuplo . X = Rz %] 70\9/@&3&

V = {?cx)e X . BR)=0 e 'P’(s)=o}
Py (upovtant oM =0 g

“W@(mw v dw N 2 u s.p. kX
Tovore Huw (V) @ wiua bone .

Rouiwameute PO = a+bx+ex®idx® ~ soshihuisey ==2
P = b+t2oxtadxt ~» Soshtuisco x=3
le couditioun Howttauwo
%aubﬂ;cr&é =0 Sislewua a&dasw\asm ced
b+€Cc+27d =0 ouabii il
d=%t, c=s, b=-6S~23t, a= —2h-¢c-8d
= 28+5¢t ~4S—2t = 85 +46¢

Caybyc,d) = (&s+et, —65-23% s, )
= £(46,-2%0,1) +5 (8,~6,1,0)
7

&
L. tuolip .
Ve bare &V (e ha Ru=2) €

V= Span ((46-2% x+%x>, g-6x+x*)

Esiske e bawe KV o cun Yk %QA osnecct hauwo %m,o(ais?

R ~ = ~N N \ <3 7

42 ?LS:PQS%Q v S| ./ banta SQS‘\‘H’U\){\Q il 2° cow la Sowwna A due /!
2> Risposta Wo! Se esisesw, Wtk ot L - V aneblono yradd <3
¢ quesh < false Pmobi e abbwauww Hrovato 4.

—_— —_— 0 ~——
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ALGEBRA LINEARE — LEZIONE 2|

MA"IR\CE INVERS A_]

Data o WoMic, ™Mmxm A , = e e & A la wakie B
tale Je

(AR =»A=13
T wmovicn 1Qentico

Lo wokke o, A eligr, & UWMca.

Se A \-O.,P?r\wm\-m s ol oppheamone Qiu. -‘@t R™ —=R"™ allom
R voppwambe U opphcamoue cuntano (prodete i walier = couspost
Lot di ogdic. Wn ), Sumgque B omee Ao esdo e £ & Wwketiva
2 SW\,%&)'\"NO\. Essudo Qu, o spom oela sesy M

T tweMiva &> £ swguitiva,

Tuoudh B ehde Se o e w
Ax =o
\r\a &Q\n on SQ\MPG. X =0

soup  Qw. Twdlp.,

Cilde & v R e sdd Qo cdavne & A

Reopreks. Looli |

-4 - -
@ CABS = %A'Ai (AE'E) SOUR  Mxm)
\eiBlca AR BA = AT AL - AN - 1L
T — -
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® (WY = (K

Wisica AT (A = (KA - W -

-2

(MUY= NEwE

K'Y AT - (A-A*‘}b - W

Ackuug! Eﬁ%)“ NON ¢ A“Mij

TRandw S caleals | —> Mopiduuo & Gomss (0aG! )
— Formula cow Defrumnamh  (PLU AVANT!)

LMM“ VG Gowsg‘\ A\%O\—'\W

— \!0%2;10 calcdon Q' tuntiae A

— Souve (A [1d)

— Loy allea Gomss Lus ad effeuns (W 2)
— Mow B = A

E%qu:t_o 4 22 ©

-\ 0

Il 2 ol |1 o © Il 2 O/l O o
3 | Lo | © ~ 0o -5 1 =3 )\ o
- O 2 o | o 2 21 o |
Il 2 O/1 O o l 2 O ( O ©
O -5 1 -3\ o] ™| 0 ¢ o 25-lo5
O O 12 = 22 5 O O 12 -1 2 5§
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4 o 4

O 6 0O 35 -l ) o | g L L
6 5 Q 5 "¢ L
© O 12 - 2 5 o O | | _L 1 8
12 ¢ I

Sonuloe.  OFERYT WML —@ow D Senflca wo Fpl caale

@v\m\/\\m P W\ caso 7_>c2j

o b) | a-5> St wuflca
c d )7 ad-be ( uodiplhcando

—-C a

@ SSVIVIV PN Q ol gk S\'\“OM_J

D Loworons alla Gowss sw wwa wakia A equole o wolkpWeons,
Ao siuldeo B wmo oppotiuna wokice R.

4L 0o 3 1 0 3 — CCPtO R
2 [ ¢ 1 -2 & Ra-2R,
3 -l 5 3 -l 5/ & wpio Rs
4)0 o 1 o 3 4{ O 3
-2 1 O 2 1 ¢ = o [ -2
o o4 3 -1 5 3 -1 S
AQesso (plo Qo prus 2 41 O © — epio (o ¢a
e €qcoto Ry -3AR\ ~D o 3+ O ~ Cplo (o 2%

-3y O 1 D rRa,‘?)Ql
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@ Tone ‘o ?OKSSCUQ\%'\ olla Gausy , yuR K woiiplhean faule
Volk, a Suidhra

A~ RA ~» R.RA ~ Rm...Q{R\A ~ RA
-

R
ure quett € equivaluR & walkiphoone ke 0o volta per

A p\m@o'\% M Jube O RO

@Se,um%'?\}\oo RCA;\AQ.\} : (RA [RA2)
?\Q&Q{% A)\@u- pwr cAonvie

@ S\auwwo tohii do (A1) & Quovouds obblawo oftewwks

(RAIRY) = (RA|R)

JY N P S ~4
se qui c¢'e Idy allova R=A ~

—_0 — O —

MoMWce cma & caudoio i bane

ESWF\E_:L Cotst QLQAA.QMUO Qa k)a/ﬁ_ N Rz
(v,2) Ch3D

O O3,

Stusur & walior i Caubio i bane
CompuLCa  ~» U1, U}
{Us, ) ~ Causwica

lo. camowica &€ €= (,0) & e, = (0,0

Tacle © UL, 1) ~ Cauowica | ! T 9
2 3 — Cy
> 1
O U_?,
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Quee s uwaduncn ’P\&,UJOLQ, e INPOT OQUUPQMW‘R uispeto olla {Uz,0n)
e Witluise W OUTPUT coucpouenh Algeth alla Cawousco,

ToL =30 = F(32) -3 (1,3) = (4,3)
o TN/ & S
<7_ 3)(-3> <5>

Mo oo {GA,Q.LZ\ — {UH.,U:L}- Lo malkce M esta <
Q' tunana della pacwolute /

~4

L _Y 3 -l 3 - dalla Camouwica,

0 3 _{_ = AN

A ~1 | -2 alla Skoma,
ad-bc

Ad runpo - cousideiauwo il Vet (%,8) e o cdukedd G
die Seuo Qo sue Courp. Uspetto alla vx, 0

“&°m&> L Mo a Uy +bly = (;,8) AN \l“\—mo A eb

e (237000 (8)

Wifica:  BO=60; = B (H2) -6 (13) = (7,8

_— S — O —
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ALGERRA LINEARE — LEZWONE 22

® Dok (w) vettow tu e
PRIMA: Cowbrolle Qlu. ludip. e/o esseu gpuerotow

DOPO . caledo uw [DETERHINANTE)

, cowe deluius Se Sowo Waa o 7

@ Dok (B vethod e T@, coure dehuuiue 9o M. del Qoo aw ?

PRIMA Qw, wdip. e Lowwa di liwduarioue

Doro . calcdo RAMC{O}

tbwe, uodt X vedunr | 'De:\'—X

— Ragle ty INPOT m weliou dh R 2 nopbrkusce an iuwens .

I vumn 2 O & seuo J)}L\Ld«‘?,

— Reeude To INPUT e Wit mxw e askduse it uuawn

(d oo\\o_gauxm% 2 USWe 8€J~ m Wetou, cowe Maﬂm U wa wotsG mm)

@ Deflulrioue (ossiomakca)
@ P CouSe ez,
@ Cast 2x2 e 3%3
@ Detoumuouk < ngoaiw K Gawuss
® Cont K wmakick dageuali e b oungolam
® Sulup Al LAPLACE
@ Sviluppt R LERNIZ
Tecuwwma Ak BINET
® Anplicamssu  classida
— Fovwula wisiroso
— Towmula i CRAMER por Sisteun Dinean
= Tormula por wakue  wevso,
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@E@;@Lui%loua CSN oL oth \\O%QLM da Cblha & Proprt oo

(DR 1) Dek (1,04, .. ,en) = 1

1 .
ban Cawouica

(dek 9—> Se dra e?* m o G ue Sewd 2 uauabt) allps Det =0
(2 Qo ke ha 2 nig\f& ‘&%«Aa\'«.-)

(Bei'3>> Dek CU’4>...)U;L4(JJ\:(_,... Um)

J

A
= Dek (0n, .., 02, ., 0m)+ Dt (Uz,-., Uk, Om )

[\

N
le Souuwie £SCcoud %wu

(Dek ) Dok LUﬂ’.,.);\U/‘L)...7Um) = XADk (04, , 0%, ..., Om)

nWuueno
I\ J oh
& costauh  eacouwo n@m

i—feowai ( Wi SRAULOSD ) Esish wd ON\cA wcu& due g
quw_%k. \a\-o?«\dtc} .

@ e CoUe oMU eUR

(dek5) " couwb. Q. eotous @M“

Dk (U, CIWIH- FC W, L U )
A ,
posimoue A 1
‘POSQ—A

b 1

=i DK (U, o, Wy, Om ) + -+ G Dk (U1, 0, W, o, U)
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7)‘;(,\‘)\ L ocon Qo (et 3) Ryo @umﬁl SOUAWAR | POV com o (detg)
& costauh

(bek 6) " Atraomra’
" S Scauwbio Pva Ak low due dC%QA mn \)QM) allora il
dek Caudoq sre%wo“

POSR. A posl'-?: !
i
Dek CU":L, S, U‘i) _,.,U‘J 3 ...,U‘m3 = — ek (U‘a., ey Oy 50y U, - O‘m)

3

O = D& (04, -, Ui#Uy,) oo, 4Ly, ey O )
1 4

(dek2) po:j\, A s, ¥

= Dk (U, ..., Uk, ) Gk, -, Un )+ Dok (g, Uy, o) URHGY, -, On)
vr
Rvo .@m Jon 4% Sowmwa

=Dk (Uay oo, UL, o, U, 2., Um)  — O

+b€)<. (U‘A’n-.,CJ'A.,_,,) %) ey U\M) ’> Tevy e OW{)&“’QdQQQJQH_\Q
Bk (U, , Uy, o, US, o, Um)

+Be£ (Ud,.._)U‘J7__.,U\37._.)(Fm> —> O

)

(b&.’f-} Su,ppoul.wwo dr Uy Ra cowb. Qu, & U2y -eny Um
A YRUPIO
Us = CGUr 4o+ ChUm
Alovo  Dek (U, O,y Ow ) =0

D » Vo Qa Cbeks)e,d{ew%s

‘bek (C)U‘: oot Gy Om, Oy oL U‘m3
= CQ_M CU‘Z‘UQ_) __,)Cj‘m) 4 ... + CMM CU.’V!, U‘L, __.>U‘.—>,)
2 —
0 o
Souo Wit © pur cdpa (o weuds ) dello Det 2
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(Dek3) Se Us,...,0m Sowo LN, DE. allows WL =
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ALGE®BRA LINEARE — LEZIONE 27

[RANGO I UNA MATRICE |
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° D-rauge T plo gpraude k P cui esiske ia Sofdlalic k=i
o det ¥o, (AN St €

€ Mmiu {(\M’MB>

C~/\au%o] — WM MWMAO Cot. U Cwou?_
— Mur Spam (C5Ca, ., Cm )
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e Dua 0olboe e 5o daa X4 =0 allovra caudra %o =0 Pu,c}ai Q\,
& whco wode e © uella posm. ded seeoudo PINGT.
°© ?Y‘DCQAL allo Sesso wode &u,o alla Plue.
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?wc\wd;o dal @o\w)«o e /La,gLouQu/o\m eaatt ek
CouAL O@LAQQ,/UC@\LCC‘?Q Q wuice dwe e
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AL GEBRA L.INEARE — LEZIONE 28
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Quaude < C)\m,?_m»%o M) =23 7T Se o sdo e ™t (A) #0.
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ALGERRA LINEARE — LEZIONE 2.9
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ALGERRA LINEARE — LEZIONE 30
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L (a1b,e) = (@, o+sb43c, )
cow £ R - R
Cpu&itém Qo waku e

o ¢ o

4 0
A= 1 3 & guesa ¢ o wokia dke pwu,o(o, lw INPUT
O G

(abe) e nmskiduse (a,a+sb+8c,yc)

S Dk A +0, allova Q‘c‘.mmw%tw < Yulto Qo SPRAO N a/u,{oo,&'oef

ng_ '\";f:]) qu/LuAl o s, 3, qu,(,udL Rer € sdo il ?ouu/ouau‘uo wullo
Dot = 20 quudi #0 .
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Se wolesst calodarne dove o@(ui&eq, <X~ ) CRlue POSO @w.q,?

— Lsaude Qo watice , caledo

| O © -6 -¢
. ®» 9 o = | 3 s X +3x — §
o 0 & " 4

— (soude Ga @aw\v\\a data D2 FP (IR Co P k) > XA
N/ T
L¥-6 A 3x = Lx*r3x-6 T

LY
Stconda dowmande;  x—l, x42 X-x & uue bare o R¢a CxJ 7
\ 1\ W
o Uy Us

AMlauhca: a (x=D+b (P+2)+c (®¥-%x) =0 M ... v axb=c=p

Modewwo o 1 -4
L 0 2 Bek= 24/ =3 #0 , quindl sows wua baee
4 -4 ©
=4 R, = % Ry = %2
I O O =€
A= 1 ® 9 P& Napexuta Q\otppblc. chlla {e, e, e} ala {e,er,e4]
O O 4 =%

>N g
-€C€l) .\9(21\ .€_(€5)

Cabio & boge Setlla §0v,0¢,04) =lla {er,€q, €3]

-2 O

& Q)
I O -l —e, =M la wahie Udkedo €
O l ’l{‘ & Ra
t 1 -
gl U U3 M \ A M

Z 4 N gz s Cauduleq
CMWWMQ Cau, > Caun .
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Exvario 2 Gousidemouun i\ soloseorio

V=g eyt)e R : -y +2z = 0]
2 {| sottospario

W = Spanw (1,6,1)

@ Towae wua ba AV

® Diwoshow de R* = NOW

@ Souwn & wahicc de (vsoudes & cauwouwica tu povit. ed amivo )
aprwectaue Qo Prolerour S Ve W,

® D M X-y+3z =0 \blewds Wo ye 2 Cotwe. paraum , Qibon
VoRuudo Wedn omcha @ occduo che wua baw €
(4,4,0) (=3, 0,4)
(zouo dur, souwo sdua ., souo Q- Twddp.)

Lo Prio A aUa  adleuumno S
2=b, Y= 5, %x=y-d>2= S-3
Cv,u,%) = (S-3t,s,+) = S (1,1, 0)+% (=3,0,1)

® Bocta oswume die VAW = R ot che
(Lho) (=300 (he, 1) &— aweraJro'Li VAR

Soup e ba K TEB, col

I 1 o
-3 o | ~> DY O
L6 |
Grassmanw Kue (Vow) + dtwe (VW) = e Ve Sl W

T 3 2 1
por. fora € {0}, quiwdl (b Sowmma € dietta
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G Se R® = VO W, wol div e sgui ettty e R st ouve

T Wwodo UUACo  Couil

S - - = - . } )
M= O+ W U =Py, W =Pry AL
[ m
\Y W

Tacle ¢ Suome Qo due wolia vsaudo L bage
(L, 1,0) (-3,0,1) (e D

Uy Uy w

Scun i cuno PN ANy

PR () = O 4 O O «— O Prv chlla
DYy (U2) = 0% R =0 41 0 |«n straua allg
PR (W) = O ? O D ) <« U3 straua
Pr,, (0 ? Ph(V3)
P (V)
Mm\o%mwk

Prw (0 = o O Prw dalla shouig
P (V) = © © O 0O ala Showm a,
Prw (W) = W O O 4

Qi T ker (P)? EW Gl & 3w (B2 N

Coue vovo & wokuic. dolle cauwowea alla cououica ?

1 -3 ¢
1 0 ¢ = M ~ caubio bar dalla %Uy}()ﬂ;,w} alla
0O 4 4 CoOuUDUACA,

?miepc'\oue S N dalla PEM p&r Bry .

-1
MRM cauoucCa al\q
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ALGEBRA LINEARE — LEZIONE 3|

— Ban\ ORTOGONA L]
- RBaw ORTONORMAL)

- Al &o\-\*\m M GRAM-SCHMIDT
DL, Oua bove Uz, ..., Un) A R st Rew

® ORTOGONALE R <UL 0y>=0 = d#g

6 ORTONORMALE

), o) e L +7 & Souwo Q\%O%o'u.otu
<U‘J:_7 Wa) - )
\.) 4 Se J.=a-
Lo mroouda mckioda & equinalui a ciedone de ILUkl=2 pev
0%41. A=d W

Esuuplo bamale La bar cansuica & houorwnale,

B, Slaus {0x,..,0m]) dov Vet W R" o due o due odro@ouuzbf, ol
<Ui,uy > =0 P oauk LS.

Mlove, 3ov Lot souo o bar (= sowo amdar vion nulli) |

Essaude M, basta Lan vedoe e Sowo U, tudip,
Suppouloue  dag, CO+ CUz - + CmUnm =0 .

Tacauds N\ d. Scaloe Cow um cnko UL UL
O

<CU+Ca U3 4 ... +Culwm Uz >

n

CLeON,UA S+ C2 Uz, UL > +-0. ¥ Cxp ¢0m, 02 >

1"

cLeui,oiy o pc fora C=0 e quesh wle ;awoaw‘i,

#*O

—_— 0 —]MmO @ —
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Sugpouk e At UL, .., Um] sous wra bax ORTOGONALE k' R”.
Gowe calcde Lo cowpousuh b wuw wud Ue fR™ nSpetto a czue%Eog_bme.?

j‘?'\&oda \ow'\wo) Sovne U= CU4-a+ Culm & USONO 1 S8
Qiur ang, pex roNOAL Ci) +- Cua

[ Sewitbo & ovbegoualita ] Suppouge ot Sapue cle

OU=C U +--. + CnUm

: facclo W) . Scolowe  ceu OX . DHuu%o

SUURS = < GO Lt GuUn, Uk S
= C K« U“\)U'L>+__,+CM<U;5,O4-,§
= CL <U-A‘,,U'j_>

1si salva Sde un Ruwiue
Iue K UsolOL . Sisteuus

Qiueore , calodo 2 podetnt calan

<0, 047
Mo allore Ci= ———
<OUz,0x>

Sk S0 w OQ%»W’C& e 2 bam Q@%Mq@ allovn

(o~ coos]

(FaTT0 IM?ORTANTEJ le cowd. X uw vetop mspio od uuna
boz whouduuale si calcolawo Laceudo
we pvodoto Scalong.

S la bax € sdo gc\'b%omale)a[lom

We SUAO0UD UL

—_ O — 0O —
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Cowe otf

o loast %w\k | Souovwmall,

Risposta . cou Q a\ambhun K GRAM-SCHMIDY (GS)

Dok i bar. (qualunquel § 01, .., omy & R” allore eside una
ook | tkogonale] fure, ..., wnl dh R tale cle

l Spown § U, ..., Uk = S {wy, ., wie Y Vk=d E

Rrawo povro  Rdouwo Wi = Uz v

. <V, Wz >
Secoudo PASSO Polrouwwo W3 = Uy — 2

4
CWe, Wed Ny,

NUBARAD

St wede -@aoi,m,\wk de  Spau ﬁo‘a,O},\} = Sq;au{utqm} :Po'ldﬁ Wy
N . .
2 Wb, . W UL e U,

luoe dico e < W, we> =0 . dada Law il coukd

< Uz, W
<Wz, W3

=

< Oz, Ws>
<We, 02> —

< WY S = D

<W‘¢./Jd"4) Wi
?Ekdri @u.u,%\su.a r? Scnit ouuo Wy = O +ol Wx. @LM"‘U olene \JQIW
ol a@@(»\dé Ws e Wy oo Q\*oauua\{ 9

O= ¢ Ws,Wsy = < Us+adz, W > = <0 Wy > Yol e, Wy

<Oz, Wy v
PYC g —_—t T

< Wy, uwy
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Tome posse  Powlauuo
— T Wb Ws & Cotub.
< Ua.UTs > <O, Wy v
BT oy - 22T 0 Qu. &k U3,0%,0¢
<We, (s> < W3, Wed

'BMM guw\:\okm? %wd)kauw Wa = 03+ozwi+3sw, L AuoodePR

Tw wodo due S @ﬂkb%ouale a 2 y\ue,d&u\-\

O=<a,ws> = € U+ Wat B Wz, Wy >
= <(J‘3)(AT¢>+0(<WL,(U‘L>-L$<CU“2<\W?L>
1)
> ol = — <U3,Ws >
<Wz,Wi>

Mlo sesso wnds roviauw >

Povso k. Oftemauo C{uOLLOOSOt deQ Upo

e—|

<Ue,Wx s>

We = Ui~ £ —— Wi
1= UJ‘A,OJ'—L)

Esewpio 4 Agpidiams e R outends da
Ox=(1,5) Oz = (1,1)

wy = Oy = |(1,B)

€
Op ~ STWRY e o () — —— v (18D

<Wiz, W)

=

- () - (= L }

Wiy, Wy Sowo bare. ORTOGONALE (\J%L@Cca LWz, Wy S =0>

W =
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U=
[ Onlcan

Wy =

u

U
Nl

A\l

A
Wy

Eseupio2  Applicane tu R poteuds da

C1,0,1 Oz = (1,2,3) Us = (0,-1,2)
Qe Koo wie oax ]

o ~[Go)

<O, 004>
< W, We>

W

Oq —

(h23) =~ —— Qon) = Ch2® =2 0oy =[E1,2 1)

Wy = Us ST WR> o fBOaY
< W, We> < Wy, W >
= (0,=h1) — :j Clvox‘)“"‘%“("ﬂt‘)
= (0)=L,2)—= (hop) = [(=1,-1,))
Vevsflca: W, We, Wy Soup e bak ORTOGONALE

Cotme. Qi \l/\-o.sﬁyrv.ua lw ke bae ORTONORNALE ()
Boka dvidew P Oa woung . CGo¥
KX Ui,..,Um Sowo uua bam, ORTOGONALE ,allowm

Um Souo Who ook ORTONORMALE

2T 0ml)
! A . S = (_L, S .
(ﬁ7°’m> (\i‘s"\r'é’6> = ww)
\
\\
A A
W, Wy

Qi & Q& compouenk S (1,5,0) tspedy @ Wy 7

l lo_g

)
=~ (\

£ 1\ odScalane | ot Z w7 T

_— O — 0 ——
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ALGE®RA LINEARE ~ LEZIONE 22

Note Title 09/11/2021

— ORTOGONALE DI OUN SOTTOSPAZIO
— PROIEZIONE CORYOGONALE

™L. Sa VSR e sciospario wetouale .
St e m%o%om\e A& N R tustewue

={weR™ <w,o>=0 Yoe V]

T :
vetlow dre Soun L a Yuth
1 vetou ok Vv

L« . [
Egg. V' 2 uu s.sp. yetonale di R™.
bt\u SQ. <0J'4,U~> =0 e ¢ W‘L,U> _—,0) olu'om < Wi4'wz)l)'> =0
MQ\O%MUJAQ_
R <W,US>=0 NroeV, allova <aquw,uy =a<w,r>=0 YuoeV

Louiudi auchke aw e VT

Teowwa  Sia NV uu sofosp . Netoudle R Allova

m 1 Sowmwa Ratta
R = VoV od::o%ovxox\e , oot Nudh ) vettou deR
P 58P sown L @ Juth 1 Vetu de | secoudy

& Soue 2 cose da Kwoshong

@\m ) \/n\l'l'=§0}—} Suppouraue drh Ue N e U € V'L_ Mz allora
<o,0> =0 (dewe exren Odao%omqle a Se S{f&So)
i\ Mpw; accodone Sdo Se U= ©.

Lezione 32




Stampato integrale delle lezioni 161

| Secoudo @ VEVT = nzﬁ

Deto albhnweudh ; devo Huwosvang che ogwu ae R™ S Stude coue

Moo= O+ W
T4

eV evl

Proawdhowo wma bar  fuz, ., 0 & V. Couplelawcla od una ba
K R agiuuspudo § O, e, U}
Appcaudo GS droviawo wao baw oongouqle {wy, ... wn3 & R
O sappiaun e

Spow { Wi, o, W] = Sauw { Vg, .., 03 = V

O%u& me R Qo ?osslauwo SOLVUL.  COMAL

Jb = [ClWs 4. G W V‘ Coe Wit +-.. + Cr W

eV

Poidhe + Wi Sowo wuo bax @’dm%oua\e) alova il prodeto scalane Yo
Crtt Wiy Lot Cae Win

G e qualungue Cowde. KRu. K W, .., e & 2awpu © ,fpudu\f
bt R cowpons qualcese del e

< Wu, (A)‘a>
# A .
rP\«{wuL "3 don bt T poL
—_— 00— 0T —
[FATo GENERALE ] Dobo V sk R7, ¢ wwlvocoumenk deluuuch
uw ssp. W t.c.
R™ = Veow

R <Uw> =0 YNuoeVe YuwelW (wo[amwk W= vty
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L. Dado N € R™ ssp. vekougle , ¢ dodo e R
?Yoke/t\oup_ o'vbo%ouale & a4 s N Qa cowpoueuk SN
uspetto alla Sowwma diekea

N® V"

0 —_—0 —

®? K

J

Oss. Su ueu ?\n,aso“wco&ma\e”, wo Uo neuso duiedoe @ protescue
K M o ket S\
Ho suso sdo & praso uma Sowwa chetta VO W

A

W

Esaugio / Pr. JAW

R M V v
/ \ N'Pv'su\r

Se Qonco Qo sesso V, wa Cawblo W, & Fvok%\owe Cauoio /

W
Lﬂko%pu\g\g,j allova W st / \

Wdende de © VE S >

Cowe st calcdauo Qo '}%o\%w CO&O%OV\QK o Mo )

Stude bz ba Oz, 0 KXV 2 wia bor W, ..., W & W
A quesio fPuwc\'O 081.&;\ wetouw  Ja U Soude Couwue

AL = \C\(f\-l-----\— Cx U‘k\-\-LCk-u Wiewr +-- + C-MC"FE
eV ALY,
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Esepo  Cousidenown  ta R> 3\ So{-\'OSFGR:CO
V={y) e R xiy-32 =0}
Calcdone QQMTWM thD%ouale S ¥ el vetow (1,1

\

OM oo war bae &V, od QRUPIO msoNeuds \\sim

Uz= (-2 ,1,0) Oy = (3,0,1)
(@ Ruudiouud m)badxalel
<Uz, W41 S
Wa = C-z,uo)& Wy = Up — —— Wy
<We, Wy

-6
(2,0,1) — = (=2,1,0)

; ‘
= CS)O}\)‘\—EC~2,\,O) :L(%;Eg-)ﬂ

\Ruudo posso audre doplioe & Leaaow. Usauwdo
wi = (~2,,0) < Wy = (3,6,5)
[Vwflea . Sowp odogpual ¢ Sauue uel plome].

® Lo cowplet ad uua baz Mtogpuale & R® G- Sous vomi. wetodk
31— b cowgleld ad o bar di RE, ad oupls apgruuguudo
(1,0,0) (ouiflca che Souo Uua ba) e pot applico GS
32— (50 & a@o\r‘mv\\a o - umtRuoda a ’-PO/\%& da wy eawn
33 = ow i) Whow del coele. del plawd, ctod  (1,2,73) = Wy

@ SO\LU\.QMNO Cl)l)'l): CiWy + Cy Wy\+ Cy W

7

Pvalwim @g\o%gua\e s\

Br calcolone cle c; Uso & Qo‘«-\mu\\q pRA Qo bam Qd\‘%ouql\r

<A, WL S | LA Wy y L _
Q= ———— = Cz = = =

— l
< Wy, Wed 5 < We, s> ¥0 5
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Quiudi B mrovevioue su V&
—s (nned+ g (268 = (h)0)

BRAVO FORRO .f Mo lscopdo die 1l wekow (1L 1) oppantiene oV,
quiudi ook € & ’Fm'\Q/Jsiowe & S desso.

Lo slesso procedineuto Mwa porcfeuds don uw queluugque

Dourauwd.a @Cuo&e ¢ Oteuute Q0 polvhaue Usp. & N (ottogouale ), cowe
ofitwgp quele st @ V7

PP unds 1 desso podiwene ucaudy & Cupduesh nispettd @
vetou dello lome e s & WV

Yo : facdo Ja difPuanna (b Sowwa ded 2 proieadow

dene %\I\L ),

— o — o ——
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AL GERRA LINEARE — LEZIONE 33

MATRICI ORTOGONAL]

Bop. Sia A tma wakice mxms (quadiata ).
Allove | sepuentt Lottt Souwn equiaduwh

) L nigpue & A Sowo L love. ORTONORMALE
W) Qp colouwe R A Souo . ™ ~

@) A= A dos AR = ANA =T

Df. la wahmiae A 8 e g/t)cb%oua\e Se vemflea wma quole. que
@QQQ,WQ}CCI pocedauit | @ quauds Qo YuunPlan feilie

Ry _ .
wa., l(_(,)(:—-)@,(_(,\ﬁ ta A = < EZ > & \N0we M@\r\b

R
R:

AP\)C = Rl 122 -—-Qm

Rm

Quoude calecdo 1| prodotio Algha pan cdonwe, quelle che drovo al
\303‘@ Mg & Heopnd

<R, Ry >
e quudl viee & wehier dewkea AR e oo te L Mglue Solo
QR Wt

(@]
(W & (W) Ce \
t . 2| --.
NoA = ! o A s
Cm

\Vise ot i »Pos‘&isue i,,d 4’\«0\\1@\4,{,0 < Q'CJ >
2 quiugdh vieue @ wola deukica L ¢ Ao & 2 colowve Souo
ko Wowadd .
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B’E‘P“"&‘; Aomcle delle wolue! @ol:o%o_ui«

(4) s Ae m%om\e,quom Dk (A) =21, quudl dw paiodloar
& ¥o ¢ A 3 wauhibile

Se /\-;‘\Jt = 1d | allor ¥r BINET

ek (AAY) = det (A)- Db (AY) = Dok (3d)=4
ek (4)

M>[MO\)12=¢ — Bk (A)= 24

() & Ae B uwo odogouals delle shsem ., allora AR ©

Qucova ougowale

(A-‘&)_i : 2 AT

B-AY - A
4 1
Propr. WAA  Dideg. Pvep. Fraspostar

Quicdi  (ABY = (AES“, Ao AR © hogoualy
-1
(3 S AR Sogoudle , allova A e A soun okOppuaih
Iutauto OD'LL.LoLcLoup) e pol Qo ru‘.ahn_ K A dewtouo o coloune A.b.

M‘- X Ae B sowo gohoaouau) alova A+R wou ¢ <lelo
d Ha m)m%ou\ako_,
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[Estrdmio | Cowe Souo foft TUTIE Q& Wakied 2.2 svkogouols

Sopplowo , BU YRWPLD , e Lo /u;@u devouo o, oulououmal'.
Quiwds &b s Maa deve ey wuw Whtw b wouna 4, Quicl
Ao S sulla CAX COULRASMA 4’%80\4/0\4&9,%&:1, ctoe el fpo

oSyl  SWoh e fpv{um rvL%q .
Lo seCouda Mp dave emrng aucora da \
WouWa 4 e ?‘WPM\W alla prwa M‘%q.

CL Souwo quAwAL Sdo 2 ’POSS'l\D\\H‘C\«‘)
@WSPOWA‘\’L o8 @u%o@\ oL = E

Caltolawdo stu e wos que&\d due a,u%@ Youlaw & due
?OSS\\BX\}\- UU.O.)QLO\

Y
v

cosd Sl o Co8d  SAlo )
< ~Sud COS & ) < Sud  —cosd
! ]
Dok = 4 ek - 4

L::E”_““P\‘E Coslrui wna woakug 3 %3 edoa%ouqle,

Tekouws da wia bk quolunque & R3
o s (L,o,0) O = (2,1,3) My = (9,1,0)
EWCQ[}

Wosfoumoudla tu wia ok ORTOGONALE cau GS olweuo o tuis
wy = ChLo,ND

< (1,‘1'5); (]’0,l\>

WA = i
B (2‘\‘3) < (1,051, (10,105

ChHo,1) = C7—/'73)“ ‘% C1,0)

= —'9(':7 l)";:')
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Topplawe Qo frondows & pandiowo  wy = (51,2,

Rodudioumo Wy cow b ormula wu teuosa

% L
\ 0 | ) UU‘3=(-2_)—~2J2.>

- 2 |

Togfleude | due oftewloawo B bae

we= (1,0, wy = (=1,2,0) ws =~ (4, 1,-1)

Se & &oi&mw G wouwua d&omﬁauo o Bcvae ObFoum,wLa(e,

A
B L S e s iy, ORTOGONALE 3%
© W W \
l e (& sua tuntna & Qo Nrasposte:
7 3 B provone pta. vaderg !
Oss. & wogio P & tra X | o |
- 2 |
) L=l
basta ossewane. e
4 -1 | 1 0 | 3 0o ©
o 2 | -t 2 =l o § © )
40— L1 -l o O 3
Seuw%p\i.ooﬂa%n,(@qg&'zlﬁsewu& por T, ¢ & Yua por %

~

\! *Pmdg%\c Ve &' deuki e Quuudi e ©

»- o -
wl— P pl-

w)- ul- -
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Cousidtvamn tu R 1 soHospani
V= § (692 0W)) %ey-32 =0, yttw =0

Sovwane S poierioue wm%ouuzte su ¥V del welow CrLK5 10D

® W pouno wia ke &K N

o= (2,1, 1,0) = (1 ,1,0,1)

® Orlogpualizio cou GS

Wa

d

CZ,\“ \EO)

(]

3
Wz Cl,*l)O,l) ™

_T C?—,"’)\ >O>

1l

(l,~\,0:\§—%(2,—13\103 = (O3 ==%51)

O Ao welio (0, 1,1,-2)

\)QN;@C Ca

(hiyy, D) =[S Wt S we| vy G
n

M

e 7+ A
‘Pro\%:\w@, vV PU"P‘ an ’FULL_
<VU~\U\J.-1> (M\Wz >
Wte cololae. G = C, =
@ <we, Wy > + <UWz, WS
— O o)
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ALGEBRA LINEARE — LEZIONE 3¢

| Forre Canont cvE | (Rlwo camo

Dowando. (iw o K QPPUcachouL) . Sia data. £V — W Qiueons |
vow N2 W gam wetouall,

Sca%wwzbo bena wua bt K Ve una bave ch W, posso ouds &
wolkiw assodoka ad £ povhcdanueule bella /seupia 7

Dowaunda  (tu Ruwur Sk waticd ) St data A wakic mxm.
Bsso hovowe ume wokuice, M e Mo ¢ NeM, . o Ntk bild Yo
dun

N A M (Le dimsusiont puuetious & calcolasg
Sta w*\'\oésowm\e bela / wphc \ prodette )

Prca sowo O&\e_gfzk " Sugpourcumo Ui
o N ha dwenstoue M 2 Sia { UL, .., U] uua bam
e W W dweusipue M 2 Sa ﬂum)._.)wmj wia boe

e stia Ae M @ walice atsonata ad £ cu quede bovar
Se ora consideno

° wua Wwuova o {&,-._,mﬂ}d«\/
e | v = S Wy, Wi W

Cowe vaute Qo wathuce e qu.eQ-Q wuNe baa ?

Bacta cousidonon Qo wakial A cawmbio A bave . Staws
o M & walnee e cawbia bar W N dalla awova alla Veeckno,

(f cdoe & M Sowo Q& copouwoth & Tay -, Dun Msp. @ Ut -, U
° N Qo wakier dae cambia bam W W dalla wwova alle Ve ccua

(% cdoune ¢ N sous & cowpouawtt X c}i)__.,u?m Misp. oh W, - ., W)
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A\ <

Allora Qo wwoer watice A saxa

A= N AM " “
A pauwde counp WU uspete a0, ., O,
& ekl sce, owp. di U Usp. & 0y, ...,

U’VVV

:Pw\n. wu.\o.&{ #(0') ﬂisp.ana Wy, ..., W
e Anhldiseg up. i L (M. ala &‘a,...,&‘rm

(Rx @ agplle. Qlueans )
Sippouwiouo L N =W Quueowe , e Aa L = i (Fun ().
Alloxa sm@lem&o boe Qo ot Qo wai Mventa

4
O\f PYile) (wi Yoo AxA, cou Q' idewskifar
A=l 2 ed 1l Aodko ek 0)
0 O

!Twmai (Pu Qo watic, )
&&P:POMAOM,UO A e Myxwn , L Ma Il,:lm,u%oCA).
A([om QSLS'\’DUJ) UAQ{J\A.Q_ EU)QQ/\.‘\‘JO(U. M e Hnm»c:w\ ?A N € Hmw«v\. ﬁ-t,

NTAM = wokice. come quella Sopra,

Coucusioue - Yullo dipeuds sdo dal lauge.

P te geuera : dabk due wakticc mxaw cou Jo Seswo tauge v,
Possiours Re dhe guese raprruanc Ca
s applicosroue , Sdlo Souttr tu ue ban Ao

Dowanda apevakiva O Cowe how Q& 2 baet specolh ;0 equivaladtew eule
coug rovo Mead N ?
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%@o@ L pACVeude Qo Siusshromioue del n_aut~—\rmllx‘~(-g

e Ker (@) + e T (e) = diw V
< y -

Newdiowo wno bare Uz, .., O] & ker ()
Cowple Houwmola ad uua baee di V augyiugpucls §ur, .08
In quedo wde  fUL, . 0RO, o, 00 € e ko KV,
Cous deacuwo

wy=LCo) ... W = L)
R M\eﬁm\a (& qualde wodo ftuo ol anvee e bame W,
Cowe & fatka la wohie usaudo guesk bael ?

Wz — 40

< NS g O © O

€ propro Qo wakice die - gé 5 | o

VR0 . il -' L o ©
Whet —>

6 6 O0o | O OO
0 + 1 A
L) R LO) R0

A\%o@‘ruw U fovoms locven.
o Ju powteusa (V) %Q* ublun k Souwn wma bom Al fker ¢ i priuw A,
Sous quoluuque o che @ cowplela
o lwamio (W) & paun A sowo Lded prun L el . della bae '
i I ke § queluuque cosa ce S ceupleta.
Exusio  Cousideviows Qa L&
UWodice A= l

— £

&
Ha uoxouauie g 2 . Touane M ed N &

1 o|l0 O
N'\AM= oilo o

60 ©OO
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Qwo W st (RY) wna bone del ker , d ko Kweusioue 2.
NoRuwdo posso Alsdone 1| Siswa AR =3
lu questo cam s vede @ ocduo cha una lax <

U= 15 041y 0) Uv=(0,0,0,-1)

(& coue Rae Ci-Cy) (¢ wowe Qe C;~Co)
Cowple oo L bane deQ  ker a%«w«%n.wdo dueOQHmLOFPmW)
ad  YRWAD

U= (0,1,0,0) U= (0,0, 1,0)
T coudvollone die Maus  tia bar | basta faua 1| Ddef
| © - o
O I O © — Mo cow DA #o
o | ©O -
o o | O
Quuiudi Qoo wahice M £ & wolker e & Wa Cowe colovue
o O | ©
| O o |
M=lo | 2 o
0 0 O -

Pavmon W aviwo. Allova
wy = VB = (¢ hH4)
Wy = £ ()= (L)
v Lo posso Coupledone Aggiuppuds adh Gupio  (1,0,0)

«

Coucusion = Qo waktre N & quelle ce & ha cowe colowue, o

N AM = o S—uu?b\‘c;z_ M s st

—_— O — 0O —
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ALGE®RA LINEARE — LEZIONE 35

[Secouda Dowowda ( lu i QPPU\CEA:\'@{MW
gleSso ORI

Sia $- \/V—s\\l Qiveone , cou N ¢p. vett.

Rssiauwo SRRt una loane {0, ..., Um} KV Tw wodo dre
USANDO LA STESSA BASE (N PARTENZA Ebd ARRIVO

Qo wohtu o bela /sempblo. ?

lSwowc&n dowanda (éu Yo i uuzﬂaﬂ

Ste A€ Mmxm (Suugue quodhata). \fog&‘o Sovme M€ Macmn
wribile dale cg

— &Siessa ™
VAWM

s bella /sauplice

2 )
[Esmxp\_o uw*\imoua@ Cousidem oo A = <~5 5 >

2021\

= Colcdan A
16
= TRowonw B wahie 2x2  t.c. R =A.

I quesio wouwrento  seudovz (WPIEScoile lu poco ‘IQJALPQ

Rukiawo ad dleuere wakuct d&agoua\fu e souo cowack .
Cosa. wusR dhne e wuo Q:HD(A,CQMMQ_ ha wakic da'aaobta(e

}\1 0 e— U
o N « Uy Do emng, PCr) =Aivz
\ l f(U‘L)=>\zU}
o ° «— Uy, :
1 1 9
£(0s) fr) - (o) L(m) = Am Uin
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Defluiaioue (por & applac. 2w )

Sla Y wun spowekk. e e £: V2N wia gpplie, Kueone

o St dlw e wwmes A€ R € [AOTOWALORE] mer £
se evgk VeV wuw 0Fo t.c, H)(U‘)=>\U*

¢ S A € owlovalow , it v o #o te, rod=do st dleowo
IAOTONETTORL| aadafist o A

°© S &&W i A Q lusiee K Nt T vetfou ve V,
cowpwes Qo O, Yol due £ (0= N0,

Oss. la pucisapioue U#0 udlo def di cuwkovolow € esttumale
-?uobf» Se :Pohsg] usone U =0, allom %{M AelR smabbe awhvalowr

Noto M.M%A.ASELC& AUTOVALORE = EIGENVALLE
Y ETTORE = EIGENVECTOR

YO SPARl = EIGEWSPACE

Def. (v o walud). Se
AU = XU 3 O %0
TS auwlovetion,

outovalong

Rop.] Se X e wn autovalow di -, allove 1| comispouclech autospart
T tun S.sp- vetk. o N

@ Se -% CUs)= NU% = -@(O'L) = /\01) all ovee
R(Urua) = LU L) = NG+ AT = N (0w Ur)
quidh O 03 € audospando ch X,

Se Ry =)\uv e aeR, allora L (av) < af) = alv= X @),
quudi. av € auwkospasio & .
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Cowe oo alk cudololow W e ag,ﬂdca&iwe o wakice /

Sia A aua woaMica mxm. Allom

A & autowolole i A s e sdo Se DR (A-IQ) =o

Aowdovalow kA & Fo¥s L.c. Aus= Ao

= FO0#%0 t.c. AU=-XU =D

= Fo#o te. (AN =0

&= ken (A-AId) # Sof (coukeue U oY

& Dok (A-2I) =o.

2 |

Esaupio  Cousiduown A= o3 6> . Calcdiouo autoualow,
audouetton | autosann

2 X © 2-X | (Holgp A gk <L
A-N\3id = (\3 6> ‘<O kj = <_3 6—X> sulla Siogouale )

Dek (A-XB) = (2N (6-N)+3 = XN-8A+ 15 =0
(X3)(A-3) =0

le sosowr o' equahscue Souwn A=3 e A =S & Autovaloy,

Glcdo  autonetou /wﬁomm

(onto L ouetow e Voo tu 2 Volke = slesst

(9_. I><X> 5 x> { 2X+é']:3>< {—x#—&:o
-3 6 A - 9 ~3X+EY = BH 35X +3Y =OR fuudile
1l stsewa bha tuiutie soumew, (dvea sucedue ). le sduatoul Sowo

Swau ( (D) b (1) = pat £ 0 solo Yuik awctovetiow
! Auctospoii o
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Coneo 1 veow de Vauwo tw S Vol se shess: . C@weph‘ukq

{ Ar+Y = S% ~exty =
T3%+6Y= 5y -

3X+Y =0 &£~ (NUTILE
Autosporto = Spau ((1,33)

Cowclusioug, * %Q,k audouslon  sowo
A=3  couw autosaro Spam (Ch 1))
NS o aubospanto Spow ((1,3))

—_—0 — 0

Ne@t' puplo K pruua cousdonaus Qo bor & Ridkds dg
U= (1)) 3 Uz = (L)
Iu guesa bae Qoo wahie et

O b «— U3
41
2o P(02)

(|
I wiul K camolo K baw | cousidenarus M =< >

I3
AMlova
vian = (52) =D

MIAM = Zl —1 -l><. (11

4

EEE
(5 n)-(08)
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Ova Db = (MAM) (H'AM)
MTUAMM AM

T MTUATM

1

/]

DDD = MAW . WAM MAM = MIAIM
'3 Oum&og)awuml&

202! L 202l

- Ay

da i (de/\)o W,o@%.a&&var Headxipgf H~\>
202l 202!
A = MD M

202! |

- ()G &)= (37)

= W o 5202—? 2 -
202.|

2 tw queslo Wwodo W colcdado A

Quesa P\'OCo,onm St dwowa D/AGONALIRZARE A oS Yovone Me D

Lok e 5 welle colowve ¢ Souo 61& auctoetioy
MTAM =D,

AN sulla d&a%puale oL Souo
eﬂk autovolon

Oss. Quowdo o e X € autovalow & A, e rovoun %D,L
qustovehou e & owdospario basto  caledons
Kee (A- XId)
lidrce e twpostone AX=AX.

—_— — 0 —
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ALGERRA  LINEARE - LEZIONE 36

M&_W%ﬂ\ S 'polawouug

Ow SIAUWOULO St SR wella »@o\ww;

'PCx) = Om <+ Gl XM—' ooy O,% 4 Co
1 9 4 g
Coefp. del pouwma 2 SOowo
num o Coulad, nomealy, Awode, COMPLESS) )
St twdudy dw O o ¢ M 8 e GRADO del polwowwo.

3 PUOUMO St Ree [MONICO|Se Qu =4,

e Ou wameno (Nooe o cowstesso Dot si Jin [RAMCE ) del pd oo s

L—T%’uum N "PM.%@MJ Se o & RANCE del oo o P, allove

bm = (x=) qCXL)

A
Tpoluweuno ok %quo M|
"PSQ’»FCK) ha %‘(ﬂ,d/g e

| TEoREMA MISTERI0S0 | (e . Boudasuedale del'alge bro )

Sta. PO Um pdunomio & 8P, cowpesst (Se souo Wl o wolk
Qucora. Weglio) o %«m z\.

Mlora p ey ouwmette olwews wua Nadice, CoMPLESSA | ctod
ik e € t.c. P@E)=0.

179
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Oss. Se audie | oo N P00 Sous Yt Aol o twlen | Qa
J\a,ouco.qw\o CoMmuuque XU OOLU,,P\QSSQ.
(Pousne, & PO = ¥l )

( Mtepicits. R wa nadic)
Sia o Wua Aadie ki Pea. St i | MOLTEPLICITA |k o i) BAG 8“’“0(1
Whe M tole die peo) & isibile por (k=AY (st g il

Oss. Se w € Lo welteicita de o, allova

PO = (%=—k) | g ()
T

.T
%\,WM 'Pouwow‘&o ok @OAD M —
tole ge)#©

%. (do coo K Aua\isl) Se ¢ nadice da wo%eplioﬁ-a un, alloyg,
P = P == P =0 e 3TM #o
(=4 anwnullaws Qo P}LM& -1 demvode Al POY M x=ol, Wa oM

Qo MA— Z2unn) |

Teotuwa upobauk | (Cousegueuna del deo. Soudaunectale )
Slon oo wn pdruounto o Cod@. couxplesst (e Souo 1900L , muepfio)
SN %wcm\uo w2\

Alloor oo ha vxattauneuk M iLa/o\Za‘) UL K cotarly cou &
Qovo  uwotkeplicibe . chmLESSE
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Lo yadicl sowo <)
MM \QQz'P\:\W-E. N\-/\-dek(}(‘. oli, Az, __.,Obu.> W.CI'Q‘Q.WL
woltepicts . Mlova pn Rl ilerodo  PoSsicuuwe Soniu

POA = (<ol (k—2) o . o (=—oln) * Nulroto
Qumumo ok 67vo.db o
S sosthuisco e qualuugue oo o uAquS Vel © pradkd Q
peodatto ok Rsur wase Wl

l&\mc&kol Seuwo rv\,j Por, %o@ou,& P63 ha olweuo Wua Yadity oL

POy = (x=oh) g(x)

Toyado m-
Se m-122,allove 90 a wwa Aadia oz, guawel

PO = (% —odt) (—sla) YR

€ cost Ula @m @ Guaudo 1\ %md.o won € 2oauo

—_ —Q

SSo Seu (08 doe %S{q
| SOMMA E PRODOTIO BELLE RABIC! ) /""’&‘3-\@22 i

Sta PG e PO [MOMICO| @ CoefP. counplessi.
Stawo oy .., Su & sue vodicd Cowplesse, Cowlode Cou wolepliostal.

Scuu\ oo

PO = <4 Q- X by QX+ CGo

Adlova

ld\-,_.'o(u = C—()"'\aﬂ ( lid-.. .+l = —~aﬂ

'p\o& . NadRch Souwuna Nadicy
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PR = (k=) (*=slr) .. .- (< —cn) + 4

1. .
o luwenh il coefR.
i ™ mou Lo,

I*Akwwcg\uimun NN Suolgpra | prodotto

— 1| Ruine woke Roadba (=) Ely) s (Golw) = G el

— e R %mo\o (m—) St oteugo Fuuclwdo x tu M-t Pareuden
e — ok mela Nostauk . Quiudi ¢ Rl d\arvud,q M=l hauuno
Cowe Coefr. —oli —oly == S

(dtur. e Pormale st fa wen ludumoun)

—_— —O ——

Esuwp di @Ouéuo kasso

(X (x—R) = X~ (B < + AR

M=B] (=) (kR (=) = X = (ot d I+ (G FRO+TA)x —dRY
E AP T73

SouMA PRODOTTO

— — o —

[ POLINOMID CARKTTERISTICO DI UNA ‘HATR\CE‘j

DeL. Sla A wma waMice mxaw (qmd\—or\&). Il pol. conattoristico A

< U oWt

B, (N = Dek (A-XId)

Esuuplo A = <2 ( ) allova

-2 5
2-X | N 1
= - - +
Py () = et (_2 N (2-X)(B=-X)+2
(holgo X sullo chagouale ) = N'-FX+ 12
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L'P\'ow'&k& de) po\Lu,owLo Caha‘ﬁm%\ici]

(1) Le nadic & P O souo gl aufovaloui & A

() Se A} d&a%ou_a\e o %au.%o%m (tufomse 0 Supior) Cou
Ay, 2w sulle dicoesouqlq, allova,

PAOY = (X=2) On=2) - (=)
(2 3 uvive & grads pik ale 1 g V€ VAT

(1) I hwsiue wole 3t Py 0D € Dek (A)

m-=\ Ul

() N P H A w D € D Traada (A)

™. Lo Pacda K wwo wolic quadiata < la Soumada%a
Qovveut sulla d/imgoua\e ?Y‘\ULOCPOL[Q.

Tacca (&) = D o
! A +Han sulla dzk‘a.ao\/\alg

I"D\‘wgl CO :vuisko alla rdloue 35
(1) Pacta Soskduile A=o

Rwiue ucko = Py (o) = Dok (A-0-FD = Dek(A)

(2) Se AE\LROM%Q\OM SUPUAONR N V3
cumce  A-XIQ Qo € chue  tw PPEDY
@L%&\—aj e il ek ’Pm&e{-(’v O Na—

della ez sulla d&o.%o’wole ~>\w->\

— Q0 — 0 —
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ALGEBRRA LINEARE — LEZIONE 3%

Note Title 16/11/2021

@ack% Loaroue WM\QK del\a K, ded puskt  (3) e (5)

(3) S A-XTd QA=A e
Cowne facclo ad obeura N CHEDY
sviluppaude I Det ? Vuwen
Do praudas il prodoto dei T Ot~ X
sulla d&a%ouqla) e quel procotho
< de +po

(=X + acka ok grage P bosss

() Auche quA audbbe -@ai-}a)fw ol sue sulla dAweusioue .
Dowando ! couue O'H'%u.%o R W %vo.,&n XM‘kSVihAppau,do il
dederunuauk
Suppuao WLSI’.PE,JC\’D alla pawma M%af
qu\\—XE-M@mc) x alll e Juth ok W < m-2
g Pkl Wo comcallodo %aﬂam.m?
e Yol ew i A
X @A Racdla (Prcdoute )

(]

Q& seuo 2 depy K Rl XN quondo Lacals | prodolho
—X\. (_\)M*‘L XUL_‘L T\(Q_C(_LQ (P‘mc) + C-I)M Quy >\"4-~l

HQ'HQMD\D QMS‘\M &0%"‘(‘5\ >\M "'-B Cau + T“'OLCOLG. (F(U-C\>

Tmna.a Cop et

—_ 0 — D —
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K:PRO&LE‘HA SEUA DIAGONALIZRAZ 10 Nﬂ

D Stamo A e B Se waluct m=m.

St dee e B EodA Se e¥sk uua woakiw M

wioile  (mxm) Yole dua

[B = M“AM\

Movolweawde: B ed A approstoue o dessx apphicanione e e
\oara\'.cﬂiom, ek H € 05 w.qVL,Lu_dLCQAMUo d«L)Q/AQ

E_\QJ%OU\.QY\:R:MO\LL R oqu\l‘t(ﬂﬂ;kw Datn 3@ ‘-X — }\’ Llueony,
Stesso pasto
Hovone | se esidle, wue bak {Ux, .., Un] K NV Tole da e quests
bax o wohic & £ so d&a%ouc{le,.
Quego VUl e due

“e (UZ«) - /\lU’I >\l

$ (U2) = >\z Uz >\2 @)
o .

% CUBJ = >\"n O >\""

QLQ%OMQ\LQ%GH:‘LM X waka  Dotr A wokice mxa, FroVoag
M wabiee Cuntitibile mxm L.

MAM=De u&al/uiu.d/(azgoua@

I alhe parde . hovone wua  wakiica d{aﬁmale due o Sule ad A

'blmz?\m\\aom Wud dine - — ue pviuuo camo Hhovomw U, -, Un,
- ul seowdo @@ e Med
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@ Poso suwp dagpualiron
® e Qacoto R o POSNO &‘a@oua\f?-_m? JORDAN
® Couse shalsilicco se posso dingoualiveone 7 QuesTa Lezione

?  MagaR!!

(ch?J Slowe A e B due wahiw sty .

Mlova hawme o Sesso Po\iumwto o euisteo

Sappiaus e B = MAM. Allowa

B (M) = deb (B-XW) = det (HAM - AId)
= Dok (MTAM - AMTH)
sbdet [ M (A-NIR) M ]

(RINET) = ‘D‘ajc/M‘Sbe)c (A-XT3Y - Det )

|

b (M)

- Deb (A~XW) = P OO

Oss. Avaudo & sesso pd. canatt, alloa i ponticolan
Dok (A) = Dk (BD ( Segpiva curche da BINET)

TNocda (A) = WWeaa (B) (a wewo de SQ%(.UQ e il
coefe. A X' el pol. can. )

audovalow & A = auwtovalew R
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M Sia A wwa walice mxm,
Staa X wn awhovologw i A

S\ d&@\\. wmsce

o [MO\TEPLICITA ALGERRICA| i X @ sua cuoleplivits cowe
n-Q/O‘A.CSL d'\ 'PA )

o \Emapucwf\ GEOH‘E‘YR\CA\ la diweusisue o' autospario A
A0S
Qe (e R™ . Ax=Ax}]) = Diw (fer CA‘%IQL)>

“TRotuua 4 Por O%bu- audovalow X vale clhe

Es MSCM < WQC;\S’W

ETwu»m 2\ Sa A wg wakice mxm.

Alova. A € d&aaouquﬁ:a\cib, xR e /o 2R
> ik o awlovalou di A Sowo Nealde ((clod dule Qo m Aadicl
cousplesse, ded pd. conotterisico souo u wolbe ool )
— g%m aulovalote Nucceda e Wa (N = Wy )

( Coudimioue sufBceuk, wa wou weenomo)

Sta A umka woalkce m=m.

Sugpoukauo o 8!2& m ousdovalou & A Stlownd eodh e,.
Allora A € di.a%o\m\i‘t%a\dl\z,

Mbiaws m audowlon dishok . Quiudi O Qoo uiok plicsty
SOUS dur Pra dule £ (@0 sowwna delle wwolbeplicnta Lere
Lo ). Ma allow Nube L wielh. geour Soud £ & quiidi
colucrdouo Cou Qo aQplevic -
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lEsmuP\o 1) | 5 ¢ Questz walit < Ql«'a%oua\\'%%abiu
S 2 28 A
O O ¥

]

P OO = OO -NE-XN) > Lo aadid souwo 1,2, ¥
-r\

W anopue ol @ Uskuk => &'a@,
Supe o
Quiudi A < Swdle a | o o©
o 2 0 =D
O O ¥

uot e uwn walue M tde dhg

A= HMDH o HMAM =D

Cowedrors M7 Risdvo  Ax=x

Ly solusioul saue &b bar ccota

AX=2>< Ax=‘+'><

EM'P'LO\} 2 & |
o 2 3 = A
o o 41

Rx qual valau & A e dia,%oua\\'%%alo{la,?

Pa N = (2=X)7 (=21
A=d ou Wa=1| e quidli cwche g=1

Radic 7

N k=2 G Wa=2

Quivdi A < &q,gmm\'&%u\o[u 2 e Slo o Wy de’ autovalow 2¢ 2
Quiudi. AL o Sdo se Dl (ker (A-273) = 2

o a !
A-2Xd = o o5 3 Queso accade & a =0

O o —I o ()
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AL GEBRA LINEARE — LEZ\ONE 38

16/11/2021

Note Title

buu.kuo%.ggym.sludh.w%$bﬁd;}

Sta & um antowloyw K A, Pouwauwws UWg(a) = <. Dewvo uwoshrone
Wa Py (N E Sisibile aewo por (A’
Toldd Wig(a) =k, esishowo Y Vel Qi Cuddp. Uz,.., 0 e
Stamue (AL aukopasts cod tall due

Avs =qus  -.. Aoy ~@Ux.
Cowpletao ol wua bart agetuugpuolo Ui, ..., U .
W quese Ul teane, Gote ddede @ walke A 7

& Oy
B e sl ad A, quivdh hauwno

« o Pa OV = Bx (A
T

calcolo

\q_s,\h\ S \\ 7

Py O = Dok (BN = [ o - \s,e
o=\

e |

(a=N\) (a=X).... (@=X) -nokaq

(- 3T Aoba,
q:t'mu < AWistloile per (2-X)

1
i U, Ul - =

1}

_ o —©O
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@ Sta £:N =N Qiueons

Slomo Ui, ..., Um  auwlovetou & £ conispoudeut ad
auwtovalow ch skuch .

Allova. 04, .., U Sowo Qlu- tudip,

@ Suppouloumo e wou Oo Rowo . Adlora & sole delle wlaniow
ClUnL...+ Ca Uy =0
upa cbe Y Ul SNawo ully .
o e gquelle possibill | peudiauwoue Lua Piu: otk ' Ytk
e sugpowilue (@ Weus K Cambians. | nuwen ) tha
COUNREa 1 fraun ' Wbl
QO 1.+ GOy =0 . G, G Neth #+ o,

C_tu. %Ru.wq\e k S/WVBI T Ri

APP\/LQQ %a dx e Sx
QCCLU|+-~.+QU‘\=)= Lo)=0

QR ot G £C00)

SN0y 4.+ Cehe U
Aot auue Scopite cly o

CANUL -+ Ce N U =0 Rz

Cosa succeds se sabvo N RI—Ra

Ca_O\\"Xz)U‘z‘r Ca (=M Ugt-n+ S (=2 )0 =0
w1 ool Soud #O puckd 1 Gl ¥0 e | X Sewo Yulh
Q0N
Quuuds oeuo otteunts wua Aelossoue + corka .

_ 0 — O
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@‘Lm .o . K dimgouairrosious |
dukl g audovoloh Souo e
Udoa = Wha o s%wg. awtovolow

.
=] Se A diosewcirrole I A S fudle o A2 O \oy
Q% L aa \\'Q‘ bJ Qlloya O ~ N

“b\aQPm\"\%m-a\o'\ . &

Alova il Pa O = ROV = (N2 (Ne=ADue (Au-A) dacud st
Vede cae Yt 2 vodics Souo aedli (oo ProBRO Ay XY

Y uwQ/te;P\Lc/LJrof Cotuth dowo WM Se e odie Coupon Kk
Wkt Qo sua welk Olg. & k e D diweusious I ker (D-wdinl)
€ propvo ' ( quoudo SU‘H"‘O%BQ frovo k Coloune ch 2u).

(&1 R i awdovolowe , prudiowe wuna bor dedautosporo |
Motiamwo lusiewwe Jecth v vedioul offeuuth |
Detto weedho: Hauo N,-., N Qwloveleu dishiek cow
Uokepli cite WAL, ...y Wi
AMloa Wi +Wy ot ke = w (Lo sowmo delle uwodk, oﬂg‘
< il grasle del poliivouuio )
Ora pundo Wy Vellod e Ssuo ot amfosposts & A
(g use e & wwodh. cotucidows )
Uy Veltou (lu Sowo bax autosp. KN N\,
e cox o,
Coxt Lraudo Uo Ppurc L Uelou i Voo @ it iy
\N\u\‘\;kpU. Ak = shessi.
Se Uwosho e Seuo wua bae o luite,
Blun. d soud @Cu.de»t”]o.
Suppouge die wel Qo Staud. Allove, esish wa Cowb, AU,
A Lo o sumsa e Yt 1 coefe nulle
CL 4t T Uy = D
Ju questa Souuma  aagupps i 1 R g COUMpowo(e
wo allo desso autovalow .
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192
Obeugo _c;ri foo 4 u)? =o
awloveHenr audoverton
R A & Ak
Quedo wou Vo beue | pudii cutowetior cou autovalou diskiceh
Souwn Qj,\ktwd,u?
L' ke ?osg‘x\o‘.\ﬁrot S o Wi = Wp=-- =Wy =0, Wa

allove dedouo ewe wulll dutih 1 c. Rucla ?

A uzplo © Wy € ool wasiowe Qlueane degh R . della
ook de'autospoatd K M, e GuALSL Juth | coef.del
bloczodh M devowo emtne nwulll. £ Cost por gl ot .

@ Cosa vuol e chae © & awlovalow di wua wahicl 7
Vuwd e g esisk U #0 4.c, Au=0, gquiudk
Rer (A) ¥ {0}
Quiudi  ker (A) = Tudospaaio h O
HKue (ker (W) = wckh.geowr. K O.

Et? dia%omliz'z;abi o ?

Esuupio 2 ¥ ¥ ¥
+ 3 3 Ot sawo aumtovaleu / autoue frou 7
T 3 7
Rispostos. A € Stusle a 21 0 o
O o ©
© o ©

quiuds 6& auwlovalow Soud

3 >\ = 2\ R Ua CZL) = u,L%C?_() = 4
o A=0O Cow. Wa (0) = W (o) =2

St vede e Romgo (A)=|, quiudi M (ker (A)) =2
> quiudi A=0o ¢ aulovolow cow g (c)=2
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Lo souwmo degi audovalow & @idracla guiudi 2.

& sowo 2autcalow A quesht ) aluweuo 2s0u0 © @ i Sowu
€ 21, guldl Sowo ©,0,2,

A qued puto Qo wolkpliatd growehiche e algebricke sous

Dotk |
| , 2\ 0 o \& Uy
COW@\\’KNO ™ ‘EOL\Q dw., MAH = dAQ)gou.OLl?, (ooo )e-oe
OO-D & Uy
£ 11
v U7_U:1,

U1 = Uz SouR Ume gunluuque boxe deQ kor, aol L2euUp'D
Ch—lvO) (l,O)—‘l)

Ur € U quouuque Wttoe  tale ca Agz=210;
%O/S*‘Q. USanL C'),H).
Quuuds

O
|

(S
©r

<
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Note litle

ALGE®RA LINEARE — LEZIONE 395
1 202

™XE Sto N wwd A velouale e ata PV =2V Qlueons
St e e f < ]&\HHETR\Q\S se Wigna. wel prodoth scalan ' cod

Y‘%CU‘),W> = <P w > Yuve Y \Iwe\d

L. Oua wodia gquadnott A 3 A [SINKETRICA| Se
A=A
Esupio < (9 (2
® 53
12)(:3) ¥

Escuplo Da quou. povvcunekun hpewde Wia 3x3 Stwwehiica 2
€ bue Mmem siuiuektico,

a @ ® & cC
@ b® > 6o C b
R @ C
s geuerole , POSo Scepfione Come L pons | foumiud o ckagwle
PRUGAle & cluQL\\ Soprx . A guel pio soth oo coplane u

AnD 2?0/(0.&\&@!?0;

%IWM

M+ (=) + (Mm-2)4...+ 244 — Mm(mtD
A T 4 2
&“M%a 2% 's%c%o\ ulddwa, A0 99

Potso Scaplion %& m oQuumouk sulla d«“a,%owz\e f;btut
wekd degph albly , quiudi
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7

M2 2m4+-mt—m MZ4+m (1
<+ M = _ = + = C ) '
PR 2 @

I 4
ol . Su.\\q “ .
N weter d@%ﬂ
d\w%b\m\\e ot

Brop. L' tusteme delle wakic Siumelide mem @ Lo sparis
Wehotidle k-

o (V)

{bm} Due Vufldue quazn DLOR
— Sowwma S A=A e B=1°, allowm
(AR = AS+RE - A+R

> Reoddie  Se As AY 6 Ae R, dlloe OAY = AT - NA
Lo Stureustoue  Siyue B ouh foli prwa.

Esie Souea wo o delo sondo celle wakiol 213 stuwe e

{ 0 o O O o O O o O 10 O o | O O
O o O O 40 O 00 IO o © Oo O O |
O 0O OO0 0 O O | OO Ne) [l o©O Ol O

i?\-cs?os'ﬁ{\oug,x St £ : V=N Quneons. .

Alova. € € Suwumetica cowe appicomsue A ¢ Ao /& 08&4L
oL due /ta'P'P'meb $ usaudo Pa/\‘rwa;a od A g Sessa,

\oover. LUP_TO‘MORV}\@ < Swuwekica,

KX Soup due ose o Kuwostron

Fq:‘p\.s‘\w.m. = Wwahwe sLukWL_} Squim A anel s dbo  wuq
Ut,..., Om & N schousmale .

Alova dui & Qig (e dhe uelle wakice st uella igo
e Gloulia ) ?
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iy € L cowpoueuk K (uy) Mspetio
© «— U0 @ Ui. Ma Qo cowpoueuh nispeto ad wua
A bore otowouuale st caledawe  Pceudeo
£(03) 1 Predlothi Scalal . Mo allova
Big = CR(03) 00> = < Uy, RIS = 0yl
+ +
$ stww Cowpoueuk ok
Lo isptodi oy

Quindl iy = @y i wer opph saalke K 4 ¢y, quindi D wakice

O .
Q b\Uu.uLe&/U\CO\ .

[Makio suwumebtica = applie. siwi, | Ossuworiove pulivuws ;
caledana N\ P\mdo‘H‘D Scalong ¢ };,Q> e egunofontt & fone xb%
vellen cdowma = U

Cousideviauuwo O due velou O e o tw NV e stoawo X ey » vellow

oo 3t Qoo et spetts ad tua bax  orbouowuale
Ug, .-, Umn.

Allova <$(U‘),U\}'> =<Ax)t,)> = (Ax)té - XbAJc%
4 Sr 4
comp. i Cowp Jrosposte
20 W el prodot
<

= x A -~ <x,Au> = <o, LM s
A_:AJ(. C@W-P Wdf\
duo :@(m—)

Quindi odovouo ofteuutd chae € L0, WS = < 0, R >
Vsaudo dwe b wahiee va stuwwe Pica .

—_T — O ~—
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[TEOREMA SWETRALE )  (AsA dJiogoualesorioue i lusw )

Teowwa. (Veugue applicasiow )

St €: V=N Qlueae. Allom £ stuwehica (olor wuigra wel
ot salan) se e solo ® V. awwele wuo bovs ORTONORYWALE
cothihitto da audtone o ck \ﬁ Detlo o uwmenk', estste wua
bam Mhouwcumale U4, ..., 0w X N fale e

€ cud = N (v Visd,.,m

Tecwiua  (vaeue wakwel )

Ste A wna wobie mxem. Ao A ¢ siwuwetica Coioe A =AY)
e ¢ sdo = A < dlagualizeabil wesliauke uua wahie stfogoua
le Aot vAse M weice mxm gu\-ogamale, (M‘{-—Ht) tale

-l

M AM = D « wahic b 1
7‘;6 oW Co a%ouoz&

W“
'Rx_@ %L& (Qumene wakic )
Suppuiowo e MTAM =D cu M ordogoude. Allora AL suuwm
Ricano A

A=MDU' < UpH®
Ma allora

AS = (UDHE) = (MO B Mt = MBME = A

Tk fadle (Guasue PPk oW )

Supputawe Vi de oz stousuuale fatla di autovetiow'.

W quaska bae Qo ol dhdeuda d\‘m%ouqle , quAkds Stununehica, .
v Qo wop. pocodonde  Unohice Sk => Prop. Sk
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lowwe 4 (Row Aewe uella dw ., wa @ 1utiosd
S U2 W soue auttetu P cowlspoududt asl autovaleu
(Rekuk ] allova ge W sewo ovtepoual (S £ < Siwmwmetnca) .

Diua) Sta R (o) = Ao e L(w)=pnwr o AFm. Allora

N<oyws>s = < how > = <fows = <o >

=<Q~,ﬂw$ ‘/A.‘O",w>

Quiudi (Aj}k} <O,w> =0 , quiud ?Q*‘gyﬁa <O, S = O
.1\
= O

lawuma 2 Sla W €N e setospaaio .
Sugpouldus e L@MDEW P ogus W e
e £ slwwekuca .

Alloya, £(w)e WL@ar sam re W™

W = Judh v welou 0 el <ows o YuwreW.
Yo allo Sa e Wre Xa o< W, Allo re

<R, w > = <0 2(Wd> =0
TR
wt oW

Quiudi 2 L a Juth %QA Lo & W, guauda -Q(u)€V\/J—.
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ALGE®BRA LINEARE — LEZIONE 40

Note Title 19/11/2021

(Oss] Lewunma 4 e Luwwa 2 \Volgpuo aud , Sostaupialwenk cou Qa
Sessa Auwostronious ;| w Nuneue wahied,

lawwa s (Vrione wakict ) Sia A watice quedacta Siuuwe kica agale.
Move Ntk e?;. oulovalou & A Souwo REALI
(Quesho NOW @ um & e 3do e )

@ Ste X wn aubvalow & A (a ?HOR xe €). Sta - wn
Covmspouwoloui austoue o .
Alova aucke X & owtovalow e 0 (Locio il Cowiugato ok’ Nu ke
Qo comnpouenh ) € um swo audovettoe. Iufalt & AUS Ao,

Lacouds 1 O&whw%oc\x eou L oo

Ar = X0~ AT =XF ~ AF-=%\&

Ade sx0 A,a%taulw coute el Qowama 4;

W< T"> = € AQ,U > = <Ao,(r>; <0, AT >
£
A=A

> = XNeor>

v

:(O-)

Quade  (A-2) <O4F> =0
———
s O=(c,cy,-,Cm) allox
U)G = C\El‘\-C'zE'L +. 4 CEM
= lal*+ 1 Gl +lawl® #o
Alovan  A—=X =0, Uoe X=5\> o A€ R

_— 0o — O —
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[Diww oo spotivole i vomble twakic, Pracco "difficla " )

Ipovat . A€ Swwetiica
2 AW Ragouolitta wedloutk wabire sekogpuale, Qoe
esise bat stouounall i autovetroul |
Sappame ‘LM.H’\@QA. autosalos souo weld | quiwda aluwewo tuo c'e.
Qouiaulo N e Ra Uz i awdouetoe oo spouclaul -
A wewo U welkiphcavlo por q-Cosa posso suppome cle 1ovfl = 2.

Cousidero W = Spoun (V) = Suth 1 muldpl ok oy
Esseudo Uy audouefew Sb.pp\axwo da W va a @.‘wf\{ (u Se S\-esso)
Wot  Aw €W e P we W,
Ma allova quche W' va a §Cw£\«e. tw Se skessp
Quiudi W uwna ba  Ua,0n, o, 0m & wahlic dtveuta
—
W
e Adesso volwdo POSsO Proedone puU lLeoumone
\ OPPWSCWQW,_,WMQ(KQ
o
Alq autovalow Nz (wagpu uaua(e al'}s\.a.u,o(mﬂ&)
L poede allo Sksso wods .
T4 ?
2(02) (™) L(0m)
Pormalweuk € wue Cuduaioue Sulla diweusioue
dello prR;{Q 3 'Pudhi Al S uma wakic (n~1) » (1)
e € quoora siwmwelica, pun K Saglive
U2,0%, ..., Um s«\-oaouoda ,

— © o)
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Esnaxio s ( l 1> A Si Q\L‘aﬁom\i%%a ok Losso (cou M
a 5 gc\o%ouqte e ¢ Sdo Se a=%

(1) Deteruinan por qualivalow & a 02 wakice A € Jagoualizzob e
swl N
[-X ¥F
Facciamo  Pa(X) = Dek < N S_Q = (A (s-N)-7a
= A=6X+5-3a
Teoviouwo Qo Aadice
A= 9-3+¥a = (+*a
'b\&‘c\'un@/«laum > conm
— 1@ <0, q® a<—Z. Aulovalow cowplessi (@awven) Cowlugadt
Quivds A < d«'mefmo.\\'%%abfu S Couaplesst,
W wort sl oe
- G+¥a >0, Uos a>—2  Due autowlon REALL DISTINTL
Allove & oueicata Qo coud. S,
(maukn . feoh shul ). Dl stewmo A ¢
oy, s 020U , Qs
MAM = D
T A \/\g/\'m%\m[m«' sullq
ng&qle
o cowe coloumel
nispethar autoue trew
— +Fa=0,dof a=-=. Uu uuico audovalow tou wolleplicite
ALGTRRICA =2 Uccome Yediar o
%z,otm,wcﬂ

4
(_i 5> P () = AT 6N+3 =0
¥ ()\—3)2 =0 A=3 ¢ Q'awtovalow
[ flaugo = 4
Wy (3D = B (ker (A-31d))=¢ ( L, )

‘?«
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Quiuds wa (D=2 < Urg () = ¢ => adollo &CQ%GA.OI“%%QEJ\'M\

Esoviiaio 2 4 2 1 2 Essaudo stumumehica, questa
L < audi diay. di lusso
[ 2 | 2
2 1 2 |

Gl autovalou. souo Yukk Aoels

Bocka osswwons. da & Stuaumebuco

XN=0 ¢ anfovalow o Wy (O =2 e quiudi Walo) >2
Qmmb)=9_ (2 coowe Qlu.cuwdip.) => Diw (kerd =2  Wa
\<W=Gm{—osPa/Jsi0 R aumlvalow © .

o X kev ¢ (1,0,-1,0) (0,25,0,-28%)

A=6 € aufovalow cou wodteplicite olg. QT,GM 21
)

(Sonta ossudma che (':> Vo a flue tu

Fato 4| A=-2 < | nekauk audovolog
Bake oSstmane di Teaea (A) =¢ = Sowuwa cutovalow ,
quaudi Bur Qom o deve e -2, Audovett prdo. <—[()

I

—1
Quindi. i\ quadno courpleto d@%& auwtovalow ¢
© A=O ~» Wg (0) = Wa (0) =2
6 A= 6 s wg(6) = Wa (6) =1
o A=-2 ~ g (-2) = Wha (-2) = 4
Quudl A € fuile a Coue offeugo M. O cowe cdouue dex
O ©

6 o Mespetil gudovetrou
Q -2 0 o — © o

© O 0 O

O 0 O O
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ALGE®BRA LINEARE — LEZIONE 4]

| FORME QUADRAT(CHa
Oua Louma quadnatica tu m vauabil & wun SOmwia U wduoun

o %m/dn 2. welle m ool U .

Esuupy It Kweualoue 2 uma £.g. st Sondve cowe

q(%,49) = a><2+b3 +c><5

%@\IAW%) O\-OQ, hMAAA_G/\/\, D\OT\—\.

Ju AWRMBOME 3 ¥ SOUR  COuR,

E(x,t{),t) - a>3+b&z+ ca®+ dxy + ex2 + Y2

u:gm quandnaiche ¢ w.a\'ua Ad ogus Porua Guodiot ca POSIIEAUD
assoc ot uma wobice stwmweMica A iu wodo Yale che

[q(x) >< A><
/

Baumod  qocg) = @558y xy

( 5)(_23; fﬂ;) = O 9 <“—%3 ) = 2X-3ry-3xg 3y’

~3x+3Y
1 9_»<2~6><g]+ 3y?
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Estupio 2 v, 3) = X —FuE F U — Lx2
ZRuplo 2 q 0 XNV I

@ © D\ % B youlica coubmolon ol
O “~ Y

l
2
@ <z (xg)?;BA<

- Z;) \eugo 7@91(0 e
T/ dee Veunde

Em?'\o = q (9, F) = XY F+2%e4 JYR

5 |

A=l 3 © 2

| 2 o

2

E&u‘ﬂo‘& Cousidenauwd I ¥ -2 |
+ -1 O |
-2 0O 3 2
1 2 O

“Wovone. Qo commspoudante fouma g uadiotica,
q C*’%)%)U@D = Xz_nz_‘_ 3%24— M#X‘{j - GRE 2 )+ ZUW+ X

Coucusiour . esitR comnspoldamta bluunoca Yra  wokicd mxay,
Swweida < Lovue quadnaiiche
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% tw TRA.

Possibil stmm}

Oua Lo unQA:La-\'i.ca St dice

esislke ¥ e R™ L.c, qfxn) >0  ed
esige Yy e R™ L., q Cx2) <O .

Sewur &i.@xu.cba ?o&?‘\"\\kk .

E&wu\:ig_ﬂ__ qoayd) s 38 +zcdz
Questa € defluita. poSifida

ERugo? g ony) = xﬂsﬂzﬁt §xy

Br Y= g% quudl pu o valed oK xey

Doka  wma foruna qmd&orl'ica g0 fu UGALQEEU;)
CdSe POSSO e de,Q,(SEGMo}da‘ G () al Voumovs 4

vedew. nullo

w 7
o [ BEFINMTA POMTINA| S& QG >0 By opt xe R\ {o}

°l'DE'FlN\TA NEGATINA ] Se q (X <O por sgui < € R™~ {0}

o[ SErDEFINITA POSTVA | se qOR) 20 por Sl x€ R™
. "
o [ SEMIDEFIRITA NEGA‘TNAJ se g9 €0 Pox syui x& R

° MNDEFlN\TA\ SR wow Meade tu wessuwo den ara pArcedaut, cioe

Oss. S qom € dfluba posthiva, allora s wrewde de € aucle

\y

Ossewo dae Q%) = (%+3y)* 20 e quiudi & anulla
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Rewdiauno q(=2:N = 9+3+6CD1 = R-B=09

I queso caro Qo Ry € SEHIDEFINITA POSITIVA, Wwa Low
6@@&%'}& ’POS'\‘H\)O\.

Egugiod  qOog) = X6y

Stvede Suoo da € twdefuuitor

qnoy=4 =1
q (0,1) = ~¢ +
Crdioo W caphe X oue + & — B r
q (1) = (x+2y) (=24) 4+ *
Lo 2oue K avnullowmuds Sows = - |

X=i% D S:L“%X

'E;‘\soaum\obe &Ls-\{w%um \ com

|
X+ SO S -2 x
2 9> kg
x—z»\/)>o %c ;'_~><

A\w&m&mw&w Q oMo ¢ oue .
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o

q Cr)o;o) >0 N
%G@(O-F @((OM

q (0,0,1) <© dol coun N
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= -\ T S 2 < 3wy
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[ SEGUATURA Bl UNA FORMA &OATSRATLCAJ

Ad o%uuk @d\um q\m&\oé&ca 90 W m vomololh Sowo @ ssacioh

3 U
Mo M4 m_
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Z
¢
7

wassiua hmeusiove U um Sohossonto s cu
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2
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|
5
M
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ALGE®RA LINEARE — LEZ\ONE 42

Dowmouda: doka  uma Loruwa guodiothica, g0x)
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— cowme defeuuduwo My, m-, Mg
— Counk trovo ded schHospaad K Kwueustoue Wk su o

qee € Swepw >0 oPML < O ?
[ Quesh souwo decisammeule wou wuicd

Ao & unetodh
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a(3 2)

2-X 2 >
5 3=X PO = (=N (3-N) -8 = N-5X-3 =0

Esepio £ g(xig) = 243y + 6xy

+ 25412 s 3%

S= N \
Nz = - = S quiudl SO0 uwo Ft & LD —

O\S_S. A we bastaa sapar. i\ SQ,%(»O

Dk = £-2 = -3 = Prodotio aM\l-o\rq\od)'Pu s Souo *t e —
Quudi Mo =0, My =4, m_=4 ~> < MNEFINITA

Neo. profica £ Xotwode Yrouam. o autouthol.
Esistowo OCSHD\E’, (v P wn g (x4) >0 jad wmpio g (10) >O

W ™ ~N N

Q(xy) <O e quegk St vedOWO Weho

Eseuplo 2 Defowuiuane B¢ quoll Volow de parawuehto o @ Louug
quodratt o
q x,1) = ax%saj F2xy
Msutta de@itu)mlq posthva (my=2, m_=mo =0)

S Qo wwalhuce, ( a 4 > A
4 3/
R o K captw i\ So.%m o\@g& audovalon

Dk A = da-4 & deve L, >0 qu,(u,di <l>3L

* Se a<y,alova ™k <o~ auwdovdon + -

° Se a>—,qto\m Dok O Ay cwdovalow ++ oppe — — , wa
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e Se &=, allova g aufovalow Swo O e gl:‘rma,{a (A)
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| COMPLETAENTD DEI  QUADRATI |

Coneo K souwene g () couie Sowur o hfPrauva K Guadaah
W oo Qlueanumenle Wdipeudouk . A quel pumto

— M = DU ded Rk u N Ko +

> Mo = ~ = <> A "W W —

— Mo st othaume BRA &@@?ALU&O\
Esawplod g ryd = 2 & 6%y —-Q_n'l
e 2 2 _ 2 2
QGaw) = X'+ 6xY + YT —9y” — 21

T (x-n%)z— hy® = Kfforuutn K 2 guadiah
— (Try)?

Cowe drots e Sottospaio S . g 19y >0 . Banta pore =0
qutlle die la il 8o -, quivdi Y =0, quindi Span (),0)
MLO%&MW}(‘Q‘) = Noppto i\ Wgmo —, bansta poL =0 quello cou Il
Seguo GuUALLEL *%+3y =0 , ot Spom (=3, 1)

\NoQuudo , oxa o amdhe Lo de sougoue Oowple"ra olelle 2oue + e —

-
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q ) = Cx+3&3§"~\\nﬂ1 - -~
= <x+3&-:‘“\‘°63C><+3\6—;PW 97 N :JT ;
oquanieut delle due wlk o
Al RPAXAUO 2. FOUL - |- o
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Esouwpio b qxigd = 2K 3y + 6xy
Reovtioumo & cowssleton 1 quodeah
QoY) = 2 (#¥+37rg ) * 3y?
-2 (x“‘+e;:«a+%col- %%1> +ay?

Joppto prodetiv
K xe 2y
2

]

2 (xe3p) - 36

3

2 C%-\——i—t’))l - 5 \61

()

Cowe ol Sopoiamn My =4 & m_=4 ¢ M =0,

Cemeoﬁm%o . Sotoxparc sw o Q (%) <O ?

Boda poms %+ 2y =0, quud  Spaw (3,-2)
Nuflcar g (3,-2) = 2-3+2-4 + 6 3(-2) = R+2-36 =—€ U
ESLWCP\QB >k2+ \07' + Q%a-i- Ene = q(x,g,%)

2, z _ 2 2 .1 2_ 2 2
lx+4x%+ 6 %% +0A X+ e+ CRT LY 6yt 82°-8% 9

+12U-2; —12@%
= Cx.;_q,ﬂ.\_’b%}Z—S%z—S%i—\Zg%
= (xd,'z«xd%—?}%)?'—-’b (k@ﬂ Ly —r'b%"}

= (%222 ) =D (TR 62T (T DRY)
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= (x+w&+3%)z—?>m+2%)z+’3>tz
Quiwdd  my=2 < m_=4¢ (e quidi Mo =)
L dolla wohice amer Wisto da Bk A <0~ awlovolow possoun

g YR Wacoa A) =2 gocludlevo

Coue Yrovo wm S.SP.&{ Qw2 Sk ik €& So ]
Bodm poML y+22 =0 > Spau ((0,-2,1); (1,0,0))

g

®,

Coune drvove S-Q.&( R 4 SU
IUL'Pou% { Hep B =0 o Spam (2,71, 0)

2 =0

<O

—_— 0 — O —_—
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ALGEBRA LINEARE — LEZ\IONE 43

(Teowma, wiskniose } (K Aualisi)

Sta poy wn pdiuowds K grade w o coeff, wealn wok w tadio

naolh , coutole con wolkplate (queso accade pex 1 pal. Conath. delle

oiel siuueviiaie ).

Allova. ( posco Puredon il Lgue delle yadin )

o 1\ wumeno 3 Aadice wule £ .Q‘Q.spouw\e della ~+—P'\cao\q 'FOJ!'&A/!’O\
R K UAL LOUMTNL wel oo (€ O = e il ouuine koto non
e )

& 1\ wuwwano U Aadice 'Posﬂfiue, e il wuwere d lamatiow ok Segurm
Por 1 coofR. del poluuouno
© N\ wuaweo X adic MWPNQ st offiene po UfPrewsa

Esuwplo PO = RV

— L nodra rnule souo 3 Pud/\;; < & Qo + Picco\a pc‘lr%ﬁ:q i x
— Qo Agdict postRwe sows 4 (U coege. del pol. Sowd )

— Q& naclid Wy Sows 4

3

QL?YWQ', wooxd = 53 sz—a) = > me)(x—\)

®=0 A welt 3 2 ?o'\ w= 24
[ La Pl -%Lc/u\o__ de? +0. € 1\ vuwmeo ok tadle hulle 1
OHllrao peoho caleolo OO e coucluole Usaudo “Wwa.

o wou wk cuute o throvane Sottospoid Sa cud
q A M sulte ’PD&H—'NO o (,Le_ao\-H\)q,
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[SYWWESTER)] \owdaue basic Sohotitdo + MINOR!  ORLAT|
316 ALGORITMO
| 2|0 — Tonto do tu ol & 8% 2 cousidew dulle Qo
L O - SoHowahhed  1x1, 222, 3%3 ... oftewule ORLANDO
Qo pacedante

— Caloolo futh 1 lovo deferuumuwoh
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B S

. N
&u,\?@;o\‘,o My = 2 ¢ m_ =14

Vwwsgue, oot = Sﬂ&\e&kv \—2—&

\lowiouke :W ¥ ¥

v
N %

NS L SR

Sanskm 2-3~) i

e

4°:|>wmA2%1Q s 22 M%ae_odomm ¥ (% %

2° GOISORERD - 2% fl,t&o 2 Calowma
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Sb\\msﬁw 4-3 -2

&)

¥ 3 ¥
> Passageto -
o7 passoggro

Esauplo  Defouuimars, ol varkan del saraumcho o, b spuaiura
della Lovuwa A wohice,

O )z —I g Oy,x) = a<32+%2+ Ry 222 4 65%
2o 3
= 3 (|

Segagky 1-2- 3 e wok subito
Sxé\\\eﬁrw 3-2-)
N)c&sd, = 4 ,bQ/%Qﬁ?_ = 2-9 D%ax's = —-—6-6—a - =—a&-I§

Ovo dewo dscwtene il S&awo M 2 &emuaml{) e oo curchay
Proo\eus Quomds & =19 ohhe soviomrenle Lel Camo A =—Ig

Scé\ues%e/\, 3-1-2 . Dk, =1  Deh,, =-4 Dok, = —a-16

D sMuglamo 3 cann d ' wlfioto
N N J

© R —A—16 >0, kog & < —[6, allowm -i;—l—\)—-u-\—
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(% umo wou Nicovda se my dpawde da Po V) basta penton @
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© Se —a—l6 <0, ko a>—I4,allova ~ o
PV OP
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o W quedo caeo
— Mo > 'P‘U\,dul) ‘e wu awlovalow wullo (aluewo)
— M+ 2\ pwcky cf ¢ oo e Hwaiouma A4 posiHulta
Aot Spam (0,0,1)
™ M2l PadD - ue_aQ'H\)ﬂh& , Cloe Spau (0,1,0)
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Esuglo factle g a) = %y
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¢ N> omIOValD " CFP
3 -4 © No RSUOND pueju’ ™ =0
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LRy 6%~ ]UT = (x+té+o(%§7‘-Cx~éj+T>z)z_- (LR 2%
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ALGEBRA LINEARE — LEZIONE 4t

™. Ou blocco A govdow | kxk £ wia watuxe kxk che Wa
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Ovviomiaunle | Npud 9o o sua Vobka O opw £ (o wik a Mo vumew )
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ALGEBRA LINEARE - LEZIONE 45
Note Title 26/11/2021
Esuupio 4 ( 3 4 > _ A
-2 5

Trown. & Lovma camwoulea A Ao & AU Cowpless:,

-2  3-A
PN = (3-X(GE-N+2 = N-gA+17 =0

Caloolo opi crutovolow ( X ¢ >

Na = pEle—13 = [ = 4¥g audovalod courplesst
Oov\'\uaor\—'\

Ok SOLP\)\M dre
— sl Aol WON € Jlageuol.  (ountou, won Meld)
— sun Cbuxe\eséx g &Q,%oua\i'-‘a-a\ofbv (M%VQ\W AW )

2\3@5507_8 Sk € Qo woes A € stuul o L4+i © }:b
O A
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D= HAM

TFallo %f,mwa\e_\. M ha come cdome 1T Aspetiv autovettou

(550 (5)- ea(])

IARLY = CltA )% (—\—i)x+t] =9
—2% 45y = (uu)g

— 2 + C’i_-‘(\-)lﬁ =0
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Tououo w=12 2 dalla Acouda RguoM L ovlowo == L=,
Osstwilamwo e ALsolve Qa PR QUAAKBWL PML ! & dwe succedn
Quiwdi  (1=4,2) ¢ uw awhvetiow mohid @ G+
Sospetio Lotkuenk e

(d,2) Ha aulgothow alohvo & L—o

_ S\ N . (4-4) C1+d)
(& \>< l+A> _ <5+3.x,> ! Ca—i7< l+4> Jethiota
-2 5 2 ] =20 2 Loelad 8
QU udi u = < 1 -4 L+d\Lj
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Gendlcone BA euGato e MTAM =D

(oo 3] Su R L wabice Ae stule o (a [>= .

d T & wohia X 30\&% nexQa
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(Adurdao oz M, wotke zxz REALE Wwtlbll, tale ce

MAM = 3
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AGs = Us + LU Ay AU

Ut 01 Souo & porh WX o Luxuxm%mm M wn  awtoue flone
CoupessO Aokl o b+A , quidd Wl wosvo Card
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() = () =)

Perche @\A&U},\M 9, S%PPOL&LQM,UO U = Up+i0z sta audovetoe & A
Moo o Q+db. Quedko yuwol e g
A (neiow) = (0rib) (0440%)

Ao +i AUn = aui+ Lavn+dbor-boy
e ugpuapicus Qo pouft Geolhk o TuuwogiUome youloumm
Avi= ao —buy & b )
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dot  voattaweule quo.QQ,s cl. AvUL .

2 ) 2
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2\-2 %/ \ -l ¢
—_ 0 — 06 —
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Quiuds N=2 T auwkovolow o
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A (L) 5 ]
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—
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Exumplo B 5 | 3 5 0 o
O 2 b O 2 o
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Dowomda ~ BUr qonL walou & a e b sowo sl ?
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Se [a=2 ¢ b=0] allove touwo siwill, aluwerH QG piwa S Rwile
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O O 2
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V3
& b> Quidra ha Ru(ker) =2 s o Ao A2
o O Qawao=i)d0€/&e_9do&bao
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© ©
2 4
o 2
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ALGEBR A LINEARE — [EZIONE 46

[PROOTT SCALARI 1IN GENERAU |

Def. Sta Ve . Wk . (pn ual K Sweusione Lluta ),

Ouw prod. scalave 1w & e Lumroue VE— R (npor: 2uehou
e K sdio & ludies cow <> A QUTPUY ! [Lmyuend)
wifioa Q. seguenh proprieta

() <xy> = ayxs (sluumehio) VxeV  Vyev
(RY < Xaxz, > = XG>+ <xa, > Vxl,x—a,& eV
() <€ /\x,k\/) > = N <KUY UxeV YyeV YreR

ey < X)%\‘H&;> = <R, P>+ < xl"dL)

() < %Ay > = XN <xuS

Oss. la (i) wmgue Ja (1) + i), Fuforth
“ ¥ Y > : € YitYa, »>
W) ) )

Aualogszmwie_ cai') segue da C) +cind).

S CYNK> T, X = K QdFEKR S
0 T
(

Ew'\g‘d_ V= Repg [x]J Defiutsco
1s

<POD,qo0 > = J ?Cvoq(x)dx
12

Dico o € wum ?rcdo‘l-h scalans.
o Reuole . MPLT 2 ?auwm & WohMMMsee LWL NUSO
(L) <¢PEA,GEDO> = £G09, pEO>  ~2 Ovlia
(Y 2 5
<P (), q 00 > = j(?n(’&)ﬂrg (=))GM™ dx
12 <POO, 500 >
25 25

T Jl 'R_‘ (K)q <) dx 4—\{;2 ?7_(*) S| (x)dx = <?1(7<b?(&>> +q
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(@) <AP, g0 > = N<PO, 900>

Esupoz V= R> x= (%,%z, %3)
a = C‘O')%"-;%’b)

X, = Xt T ey, € wa prodotio Scalowg

° Juput : 2 Letiou Q&p&d‘ L o
(L) Se Scamdoip X o Y @ﬁewao Qx  slessa coso
() Se molbplico % por X ot |l X S mcwae&
(RY € x4, Y5> = 4x,y> 3 €X,4>

i\ 1

Cx,+;</)tal+¥sz+§z)léz
Ewpt_cis N, %, DUk Soprac

< X,L() > = XUy NON o uu 'Pmd. Scalong
Non € swwedico | Se x= Co,0) & 9= (0,4, 0), allo

“xyn> =1 wewhe <Y x> =0

S
CXRIND = KRy + YiYa ¢ o PORCHER(A

() Ok (e Scamibkio %X cou Y Neota uguqle,s

(@) St wwolbiplico x pr X nocdee A el 40 Rewie | e
weeul sul Rcoudo
x= (1,1,0) y=(4,4,4)
<x,95 =2 <2><,<O>=5742<><(b>
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[Prodde scalane e wahici |

Sta <¥%»> wn prodetko Scalow V.
Sla {U4,...,0m) Wa bar K V.

Alloe. cowe SRuphe stive U Wwodo Wideo

X = KU +--. + XmUny

8 = (O-J_UE 4—~-.4-%me

Ve

m

Allora, €%,45 = %; XYy < 02,05

Toltco@uuo Co oo A M=2

K= A0y +Re U 8= ((/)lu,_+ ({]zul
< x1@\#XZUL) ké\U*w\-%zU'z > = <7<1U-.1.)%g0‘( 1—-‘61%) +<XZUZ)%IUT+%102>

2 XU, O+ U > + %2 <02, 0 %Y, U2 >

haYl (%1<U), Us> + %2<U~UU~2)> + X Cfol<U“2JU“i5 *Y2 <Ui,0‘7_>>

= X SO DY R R 002> + Xl <O O >+ X2 Y, €02, 02D
N
UL%WO.OA,
Couseguenra, S Cowosco Yt 1 prodoti < U, 05> Y cue
queluusque Womentt deller bare | odlove. So g i predotte Vg,
due qualungque Vedou .

Ad OB ’st&o“'o scalone, ; st tua ook {04, -, Ul oV @ssociouns
Qo wahice mxaw e duowiome B cew

t b(,a = < U-J:J(TO>J

St dvokka R wuwa weallce RUIHMHUETIRI\CA |
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A que puuto Qo Lorwmula i priwsa o ddea Chag

<X,y > = 5’ B xf\

CmuPolAQ,wH K <
T WMt v cdonv a
UU&W& (VY /@%q
do Wraspoztes

Erupte V=R %= (7, %)
(d = (‘éh(ﬁ'l—)

<X)L05 = X+ Xy, - 3%1%2
(\)Q/\}‘\.%{_C,CU‘(Q . stoy L rpwd\&o\m)

Rewdiawo tw R* Qb bar couowico  ©4, a. Chi & Q walica B?

bl,l = <E,e> = ©O -
biz ~ €&,8> = 4 (S¢ Salve solo L) B = <1 _2 >
bay = «@,e> = L (Stsalvo oo ilze)

LD'Ll?_ = 287,05 = =3

\)w\egob.kaum e

O [ ¥ X2
cwere e ()0 s (7))
) *2 ) -3 %2

£
4 E 4 = Yix2 +Yaa —3% Yy,

|Dowourde] @ Se cambio & bamk, cowe cambia & wakic
® S saldee beue Qn bosr quauts sewplie pue
Qveutore Lo cuwndiics.
b (Syouesierizrarious )
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Rigpota @ St M Qo woalie * camblo di bo,
(L cdouue souo o coupouenh ded veblou della wwova,

bare Nispeto alla vecclia) allova G wwovr wabics,
Kot

ME R M

Def. Dur watuar Bie Bz s decowo CONGRUENTI Se osisk M
Tl . tole cha

L 2= M By MW
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ALGE®BRA LINEARE — LEZIONE 43

Coure coumboia Qo twobia  um Prd. Scalaw guoudo cowmbio bart

Stoe {Un,...,0m) uma oae K N w wn

- -

< A, v = (0*'%)(

Cousidonauo una wuo bar § Oy, ., On). Lo wwp. K X ey uella

A A \
Uuovo ba% sowo * ¢ 1. O sappauc ol

M caumbia dulla uwong
X = Mx% & = Hg alla Veecuia,

dove M ¢ da waolics K Camblo & bk (cdonue souwo Qo coup.
Cs y. ) O Mspello o U, .., Um)

A questo punto
ALD A A ~ % ~
FRE - ¢8RI 0 uz
N _ 7t A
walice = TR Mg

da cuh St wecona ?5 = M,CBM

Aoblome woats cha se PrAx = gt A x
?wm%w\ % e Y, alova A= A

Quago & oo pachi e,;]‘ A e, =
(o}ro\ A(;)(—A

0o
)

colowna A dd A
Loeuhd QgL
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\Fowwa quodioMica associata ad wu prod . Scolona |

}q(x)= <R, X> = xthJ

Ove 0 ¢ ha & sua &egua-\mm (e ,m-, mo).

( SyPoestranonious )
O%AL walie siwwweica B < cou%u‘\wk od wma wahia da'a,&oua(e
e o sulla d/'\a%cuqle.
— s \olke 4
— M- Volke -4
— Mg ok ©
dove My, Mo, me Sowo Qo seguaturs della forma guadiatca asseeota .

Oss. Se Qu Porma € defiucta positivae, allova veuta Q'idewtita .

Emp‘\o_d ( 5 2) D= 4 A~ ounton, ++ OPpML — —
25 1 %uombo & trocda e Nt Solo +-+

q(*y) = 5><"M31+ 6 %Y

3\ PW&Q\-\'O %CQ\O\I\L GSSQOLO:\-“ ‘Q% O = (7(7)(6‘3

W= CX2>%')—)
<O w> = (%% + YWY, 2% Yy +(2)%2Yy

f . \ 1. »
Nopo hovone o bak U0 W wn Qoo wamkes. dveuta & ideutda
CoSo. SRR Ahccoolon
= < J, D= « =
<U4a,Us 53 4 L,U_';_B U\L,Uﬁ_% o
< Un,0md, 4 SHoumo cncawdlo e bom suloworwale

Uspetto al prodetty shyauo
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I own @ oz skogpuale
Ug = (4,0)

Qoo U, O«kb%ouqle, /U'.&Pm% a Uy

h«q;\odo \oc\]‘wwj Uz = (a:b) e L‘mpowaa < (1,0), (@x)> =o
\\
Sa + O3 25

N Ba+2b =0
(VIVEN ?QSs‘x\o'n\x SO & (2)—5)

Osaumdo v wolce PQMW Long,

(1oY (3 2><q> = (1 o) 56”210) = sa42b
2 | b 204 b

{Mn,%éo P %wuexox\a\ Givomt = Schumdt /
Pakawwe Salla bore cauwsuwica

e\ = C()O)
Q2 = CO>\)

Pou cuumwo
L)..l = e\ = C\\03

<Q7_,U"¢>3
Up= €3 - ——— Uy

<U, U,

= (07]3 | %C],o> = <~§-) 1) — W\ul-]—‘\-P\o el&')bfuc

ceve = o ()= 0 (2) - 2

conUssg = (10 G’ 2\)<o‘>= Crod(%y=

[
)]
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Quiuwds U= (o) & 0 = (?-;“5\) Sowo UMa bR
sf\ko%auox\ﬁ.

<UL,035% = 5 <U2,05> = 9§

(23] e (l) e

Bonk S’a@ue&\’r\%%w-\e < (\I_LS—)O) (\%7_\@)
Com ot G

A2
_ = s . t B 1o
M'(o = Y_\)‘i/vu@xco\', M%H“QO\) 1
Esuupio 2 (9— 4 ) - B Dek = -40 ~» amnlovalow + —
& D

Sovove. &' eguarioue della wha prpudicdon ol vetow

I*w\:ou%o < (L), (Y >z =0 Ude

EHOHE

(i) <z><+14‘3 ) - E,G;Cjzo\

G X EBY

A quale wolie < cowaw\wk N b‘(?w}a\n_ dalla sa%u,wk(m dellg
Loruuna qu;ouo\lLOc\'{cm S qwwdh

(o3)

oo udelo Showoumale basta dtvden B Qo costaule oppodw/m
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Do vogon wma bow Uu, U,  Tole  day
<U‘4_‘UA_S.B =4
<O, Unds -4

<U1,Un>p =0

W piwa  Ttaura o bonto < 0,095z =0 Pt SSRumous A priua
o Qo rRoouda

Su\)p\mwo o < (1), (¥,-6)% =0

Qledauo < (151), (1) 5y = 13

< (3,-6),(%-6)%5 = 2-43+ 3.36—-8-42 = — X
UNA

U
Lo o &é%oshoc%au\e N

\__\_> o =  _ 6
- (0w) e (B E)
—_ 0 — O —
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ALGEBRA LINEARE — LEZIONE 4R

Def  Ou'apphe. Qiueans £ :V =V st K Stwwehiica uispetto aol
s prod. Scalan Ae

<R, wr> = < o,%(mﬂ YoeV Vwel
A2
P scolon dato

Gosa R e tu ouwun Sk analues r)

Ste B & wmalice f\Q'PFU/eUWtG i\ 'P*ro& Scala/uz_\} MSPQ’HC’Q ovel
vy
— Sta A Yo wmalua duw I\appw‘\‘a -@ presya

— Sa % il vethow delle cowpoueuh i U

- o W il Vet delle NN W
Allove
RuENW> = YR A
4 )
CAMPO(AWh
K Rv)

c £ At
<oy Ry = (ABx = AR x

lwemWWWx&gge&ob&e

I%A =A*BJ

Oss. S lo boe © sthououmale ;
Mot Qo soltda A = AP,

allove B = 1Wd o & wlosipue
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[ Teotua B- swtivale |

f\\‘vwiw orppucwawﬁ\ Sta :(9 appl. Simwmeica Mspeto ol uw  prad.
Scalong, [di%upi-o @S'(‘HQO-B
Allova esige wua ok X V coshidita da awdovett. 0 L

/\Ai'P al P—\-oé Scalong
S

Nentoue wahic ] So B wahie stuwehico [defiuda posiiua )
( uaovouwenk & il prd . Scoloas )

Sia A Wi wakic fole da
RA = A'B

C wovolmeuke © & aplic. Quueans Slwune Mi ca)

Alova etk wun wakic tuwwtibile M (woralwenk (| cowbio o base)
tale

\E" A M = ])]4_. (&‘eu%ouuﬂe o autovalouw i A sulla
A,{a,%ouodeﬁ

\MJCB M = Zéw@ (M & uwa wahien S'D[:o%oua&?@/r
il prod . Scalow doto da B, tu
I Mo @ colouue SOUO B - onbo,
WIS

Oss 3] Se B =13 nidlwadto 1| kowwo clovmico

Loo woice M uello slesso W
—> dko.%ouox\\'?:"-\.—a A p Stua Uiducliue
- S%Qms‘rwk%m > RN cw%mwea.

—_— O — —
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Esnddo i Sta V= Rg; Ix] . Cousidertawo il prodetie Scalang,
1
<PMN,qOO> = S OO qcsoéx
(o]

(0 Vanifloon due € prod. Scalone s gla Lotk
Y Veuflcae dna ) d&@u,ol»o PosH—QUQ

Duo dwoshrone, dha <P, P> >0 par B PO F O

Voo puduy \
2 \
CHN,PO> = S P dx >0 s PO o v

)

AU wullo

(2) Souuwnae Qo watmcs i nqpp'waw'\‘a i Pw—aé. ‘calong u'gpeﬂ-n

alla oo 4, %, ¥}

Duwo calcotang duth vV 6 poss'l‘o?bl ?wé. Scalom

|

5 !
(ijxb>:5><m dn =

| otbi )

DAL WAL Q& =0,1,2 ¢ b= 9,12

AT
LoL 1 e
2 3 ¢
-3}-‘;% — &
R R
A % R

(&) Calcolome < 2%+1, »*-3>
\
1° wode) Use deflmistoue [ (axe) (3-3)dx
\ O
=50C1><3—6><+x2-5)d><= T~ 3+t3 -3 = %—6 == 3?'
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29 oo | Use v wwotica
4 L 1
2 3 =3
(r2R) 1 1o 5
2 3 4
o1 !
3 & 3
~3+3
1 2 o . R o
( B‘}’Z“Z = -39 3 -3
~i+3

(5) Dehrumunone uma oax Mjco%fvnq\e K R,, 1x] (pot Laudaa
MOUOYrmale & @m@)

Metodo chanco -.?ow%o dalla cawowca e a:PPl/CcO GS

Ur=4 =€\ = ?b\lwouuo 4

Uy
<R2, Ui v ( 4
U,= €, -~ ———— Uy = X —— 1 = ><——-—l-
< Us, U >q 2 2
\
<R,Us% = xidx = &
b] 3 2
(o)
\
o
Sumto, DML DIt WA U, = 2x—4
Cowme calodo U‘g?
\lode onauhk o GS \
N AN
0 ol & 73
<q, Un > <-Q,3,U‘4_>
Un = €3 — ——— Uy — ——= Uy = ¥ 2L (ex-1)-+%
< Uz, 02> A < U4,04> N 2 3
T 4 4 X \
% 1 (2x-1) 4 T Rex+
)
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Ruaka da caloolone

[ |
£ Q_g’ UQ, > = S Xz CQ)(—-!) dx = 5 9_745'—7(2 =
(®)

[ | A
o 2 3 S
| x=1
€ Un,Up > = 5 sz—|)1d><= [Cﬂ.x—\ﬂ il LG__(_Le L é__
o 3'2. X=0O
QuuudA
Us =4 Up = 2R Uag = 6X—g%x+]

Sowo ?;pm\km @\,‘ca%m/\a\( f\/TSF-al PW&»\’)‘H’Q~

Gneo U R \Lx?v a +bx+cx?
e oRl Qupoug® K e P, ol ol due .

JI!
(a b c) i - 3 f
A I =Q
2 3 ¢ ?
R R O
3 & 3

<O\‘0C)<§_ \f4£+3;;\
- 2 3

1) el Sl i

(a b c) 4 L1 _
2 3

LI I

2 3 4 %

Lo L o

3 & 3

[ Segmo comathe depo Video]

© ‘ / \
(abc) [ L b ‘< _

‘6 = €+? =0

3

Y Pe\iu,owvio 6><°'—6 w+ | Snd&‘s%a @

_ — 0 —
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ALGERRA LINEARE — LEZIONE 43

ée,%«mw\-a UK Lo gquadnotda

Daka g (%) focwma quadt. W m vaudol , defluivauo
o My = wax{diu V] doe Ve uw sboposto sw cul g = € def. pos.,
AT, gy > Yue V\{o}.

° m_ = mwﬁd&u\/} Jove VoL deﬁiwlta ue@aﬁ\rq

Coxateninnowmioue  Detba A Qo wwaMice dwe Ji.appl%ewlm 9, Low

[qc»c)- A = <Ax,x>>

oNevo, My

i

+# autovalou 'yosﬂ-i\:l
M- = # aukowlon Me%xﬁxll

e o = % ombvalow wvwlly

Judduiauus cou K 1\ vuwers K autovalow posikuL,

Do huwoseony due oose,

— eSigk uu s3p. N R SHuw X su ek 0O € defpos. (s 3 k)
—> WON sk Wik .. N R ekl Su cuw g € def. pos,

E&Eﬂ?‘iﬁ A T sluuweMica, Teo. petvole => eside ume bae owbowormole
cottuite da audoveto K AL Staue Uz, -, 0 g L.
C)D’V\XS?ouD\D.LA.‘\:\ aghi auton. poSthuL N, o, Do,

Do du 900 € RL positia . V= Spaw (Uz, ..., Ux).
Sia e N. Mo
O=caU34...+C 0L

AU’: AUy ..t Aoy, = CiN UL ... +G Ae O
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Ma allowa
qe) = < Ao U
< < C|>\|U'1+-.._+Ck>\\r_olo) QN b+ CL Uy >
= NG Mtk X
(bR 7 douuul wist Se e Souo audot ?Q/u‘ki
<U,03> =0 = 174)
>0 (a wao du 6 =Cp=...= C =0))

¢qu¢ uo die AL, .., N Sows Yul o,

Sepz] Bsise au sp. W X dlun. m-k suoawl g0 & sewudef.

Mg, G0E q (W) <0 por Sk e W,

Bt SCQ,%I‘.Q/\Q W = S!F.U.L C(J'k_q_(,...)um)
T 4
audovetfort MS?U\M
ad autovolo, €O

lo Sksso couko & prwa pota ol anee

q[w) = Awsl cb-\’j Loe. +AnCn €O

@ S‘*’S’Wm e e sa N S.3p. i A 2 kH s q o)
e def. positva.
Dico e q\ko_séco N tdouwca lu wodo wou baudle Coio€ ol
Solbo tw ) 1 S-$. W cdefllo Step 2.
Quedo #gue cdo GRASSMANN

diun (NAWY + e (VEW) = A V +
~—_—

\ \
¢ <

l al Wos € mu Krlopiu  m-k
qux&lco dede uydug M+ © fPTuf
lewm 4

Cue 0osax sucede tu NAW ?
Doe sucedue couRuupoveumeamentt the g>o e @ <0, i
dr € aAMAR .
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Cq\ooum [0+ &%AG(J?M\('Q’

Esemu?t(_)_i O |

O

I 2 3

O 3 O
S&\uesm, 2-4-3

‘b&ihi = b@tg_wz = -1 "b@t@,,‘% = 0D

C'e awmewo w amdovoloe mullo

\oRude v audw oQuueawo un cudon .posiReo  (hocto = 2.)
Guandioudo & nodxione al 2x2. Queso & equialuute @
cusidnan Lo foruna q (0 so Uispetto alle Priue due Vouickilc
AR /R, ONVRR D WERO T =0O.

Queasa foxma o dkb -4 guiudi ha SQ.&MOC\’V\YO. +— | gquiuda
29k Uun soBRPARO N Rur £ sw ak g € def. uegaHvoh
quiudi M- & aleus wwe.

Coucustoue . aumtouslomi +-— 0.

E‘_“?“O_Q- Foruna & x6. Taecouds Sld@)\)-QS‘\Q/\_ oV lowwo Segwl
++ 0~

Qual € S Sﬂauor‘d»m L

Dehuwy € — 5 quiuds L po&s\\o'\\ﬁot Sowo Ft+— & +-———.,

Lo secoudo st taude | Pndid 7 & Pose 4+ ——— allovg

— etk W s W K i 3 s e g € <o

- Sq??tm do o8 um ssp. VW dum 2 Su o cze_‘ >o, el
e i %.SP. %‘w&/\'o(\“o dalle priwe 2 vam okt ( Spow Ci«%ﬂ)
wdxi SU queso POLSD Q?p\&cam SndQ)JRSRA. clasice  bak cauouloa,

Quego € amdide padd VAW & wow baunle por gueshioud
R Ruweustoue.
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Exwplos Sawo Ve W ssp & R
Swppoulw/o R N=1¢ o dimx W= 44,
Quowto pus Valow  dun ((Yaw) ?

le?oska: MINIMO 2 MASSIMO 44
GRASSMA NN e (Vvow) + k. (VW) = K V+ b W
t 1 y “
al il 2 al uiox 28 \uJ

23
Facawo o upo tw wi € 2
Prchamo ke loam €4, .., €5 . Towmowuwo
V= Span (&),..., Q) - Rw 16
W= Spaun (e.s,e..,,)__,, 235) — w1
Viw = dufe R ( e dufta wia e )
RBx  Givassuwaum Vow ha w2~ Sf?ow\ {e,s,e;g‘\

Tocdan uwn Rupio (U Cun € 44
N = Spam (e, ..., 216D

W= Spam (@1;-.., 1)

L' atevsiour © Nufiy W

TFacdomo wn Luupo tu wu Q¥
V= Spom (€1 ..., 1)
W= Span (&,...,0%, Rep, e3, Ry, 255 )
Cow quesk seolke
NNAW = Spau (&1, .., %) ~ dhn ¥F
V+W ~> w20 > Spaw (2., R, Q2 ..., R28).

— 9 — 0 —
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ALGEBRA LINEARE — LEZIONE 5O

— Pdiuouno  waluwo
— Teowug XK HAMILTON - CAYLEY

— Aleuwue COUSLQUEMAL

Dol um po\lummio

POA = Ot QX+ Al + Qe <=

e daka A wali quodnata mxm, Ua Seuso calooloe B A) rel Seuso

PA) = Go )ﬁ\o oA+ as AT+ QkAk
Id

T mawbato Iy WA olice mxen .

Dowandst. B Doka wna wankie quadiata A, esish wa poiwouto  wou

bauads, por cul DAY =O
P P A wakmce wulla

@ Se & pawo Mgposke € S, UL SOUP Patt Nuti
poclouL Cou. quela tropheto. 7

Risposea @ @

ggvi\owa, @ Considemauwn Qo watucn
T, A, AT AN AT
Quete sowo o\ amaVicy . Lo Spasto RO waticd mxm ha hw m?,
Mo alom & poleure 3t Sopva sowo Qlu. dip. , duuque
Cold +C A v AP 4. 4+ Cpn AV = o
B uma oppttuno scalke ded G wew Nt nullx
Aborcuwn o ofeuuto wu pol. gm,o\n <m* Yole che PAY=0.
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Teowua (H-C)  (aspsto a D wtoue defeleile)
Se ?C,q e 1 «Pou.u,owi,o cqm%f/\xis\-{oodx‘ A) allora '?CA)=Q
( Quiudi esige qweuo uu pohusuuio ok Krodo e cha anaulla A,

E i <O|>:A
-2 3

=23 D=2 ~ awlovalouw : 4,9

Pol. canatl. = (%) (x-2) = K=23%+2
Quiudl dede succedors due
@1’—3A+ 21& =0

oo () - Gs)
AQ—3A+ZJA=<:Z :>+<: :;)*(i j_>= <§ ;)) @

Pandiows Qu tolomioue AT-3A42W =0 ¢ wolbiphduows
e K (o soppoue eSSt Botcke WA 7 0)
Olleu.aun

A-31d L2 A =0

Qo
AN = BI-A E"i= 21 ——‘A?

2

Iuw qu.e_ss\o U pgss\cwwo SEMPRE Calcoonw A_\ Jeaw,uo\zo wWo
s R A

[NON BIMOSTRARIONE DI H-C| P (X\) = Dek (A-2Id))
Sodilmste X= A~ ?(A\= DA (A-A) =0
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Caso fodlle K H—ﬂ Caso e ak A © d«‘a/%ow\\‘%%abfb ) CAO%
eS8 wa lbax di owtouvetou .
Slauo Uz, .o, Um toll dha  Aux = N0
Quonte R A’0i 7 s Ak = N0
AUl = W ox

L quAUGA
(P = (O o
e VN
walia ot auda ~o = pellpd
SoeRiueude A conattisics @ At & awtovalow

ol 0 KO R KXo A
WAL ol oo

Quedo & e dwe  LPpmYJ(w) = o Vi=d,.,
quiudt Qo walla &) opplicate alla b Uz, .., 0m f&
WRuie b O, guiuwdl € Yute Rer ) quwiudd p(A) € &b wafuce

nwullax .

"

— O S o

RUseoko @ Ou ko, wiskmoss dla e dath 1 plivoun cow
quello propiekd sowe mulhpUh d wn pdiusuus
' gyads Aroukots POLINOMIO MINIHO W A

I pclisuwdo wiiwe ha quede propd ota

— & wu dNisou IR piuowio caatiistics (ouvio bl Latiopc. )

— ha le skse Nadiod de pollusuio ConatM sHen , eveutualweuk
Cou WRRFLIUHS P& plecclan (wa Aruupe aunews 4)
(quindh s Qo hadic del canatt. aveews Nutk  wotk. oly . =4,
allove o\, wuw. = po\. Caxot. )

— pasouds A Fvdom QQ%%WWS—%&AAVMWL
WAL . s € o Aweustious deQ piu rovcde. Hrocens
& gowam Nalofw o quella Nadice
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Exuplo
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Jlkui\xm

CO\MQPM}S-Q/W-QD\’%QW Qa,wcwlc_oé{ A?
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>

o o W
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2 4| O
o 3

3 4 3
i )SJ P

s POSSLAMR %\vaa\au RRA decdders.
Se maca =92 A 4P e0

(g N = # Blocclu nolohul & A)
Se Wo (3) =3 ~» 2°Caeo

Eszuu?xg Cowre soun Lotk Nute Do webher 25 x2S ol el
A= A

(P:*SG\;&\JQM Colue Az— LA = 0O ) quiud* q(x) = xz—gx

amwula oo wolhce A, Quuudr ®2-2%x € wwi Hplo de e\,

AU U Prwn (A). QL eré eSNe Pm (A) 9 ¥ = x(x-3)

o U ‘PQ\A.-\NQ\L\LO ’Pm\ (KY = X=3 ~D A—'E;‘Id:_,o A~ A =27

o 1\ pollous o P (%) = G S

Cone Sono |l canattumsrico ? PO = < (><~?>3l>

dove aelo Scwos Qe 4 ¢ avb=25,
Quuicudi R autovolor & A oo

AN=0 M Uhe(O) =& = UULSCD\ (U blocam Sowo Juik da 4)

N=2 cCou Wa (3) =k = Wg () (t blocek sowo Julidad)
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Quiudi alla :@‘me Qoo %owum camcuian M A S dfa/aoua\e,
ot o WHke 0 ¢ b ot 3y wlla d&a%aum\e.

Dallo. fovura oo uica Msolge alle watuc Qdegluom‘a cow i
Camoio N ook

A=W DH
.;(~
Q/Co\,%?vxq\e AU o
0 ¢ > sulha d«‘wgoua\e

— 0 —— O
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ALGEBRA LINEARE —

| Croweiia, offiue )

Sdc‘:‘m% . R cowe Sponto offlue

(EZ\ONE 5|

Sokkospoato aflue & R” - sekkosparn vetroniall , eneutualuente Yraslah

Esruspt Tu RN sotosp. afflux Sowo
— futo R* (dwa)
— L R (wow wec. por -Q/‘O«L%&ue)
= Tpush  (Jw 0)

T R’ A .. affluk Souwe
— Juto ®° dwy
— 1 plow R 2
— Qo ke e 1
— 1 pusn dw ©

Desomrdoue Kk un 8.9 afflue

CARTESIANA  ~>  wediowdt eQUARSUL
PARAMETRICA ~>  lediaute Spaum,

AN &’L\Wi

Esaugio 4 Soiwen, uek e uodk il s.sp. U R ce PARQ. PUY 4

Pt

A:(hl)g;‘) B:CO-;])O)l) C: CZ—,‘)0,0) h-'CO)”'l;O)
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L’POJ\.MQ,\'I)\CO-? A+ (B3-A) + S Cc——A) 3 .A;, C‘DsA)
1 1
rancumehu Ubur

T v st die aboin Run = 3 %uwwham /R B-A, C-A,D-A
Sowo Qiu . 'Lwdkp.

o gpuevale uso Nappr. paxaus . St pucada Uella fovwa

sotosp . afeiue &
Po + Loy b+t 0L &P\fﬁm
) T 21 e
Ao

ICCI/\‘\LS\GAx_Q.i -Do\o\a\w Wovoue Q' @.Q{(LOAQLQU.Q,

_—Shass partie wec . B Q\Ou‘gn‘u,a
Metodo bovium ax+b&+c?s-’r dw = ¢
SEtwiss @ (%Y, T W) TG puuk dah oﬁe,ugo ststeuvoue. i

bk 9. lu 5 Cuooawljrb. Lo Moo & We 1 Corfl, A wewo K wun

8\@0\9 &K Uk (e © ﬂa%{ouedo&—)

Metodo alvmaiuo Suppouroums A o Ssoutbo Q:.Mme,{u' Ca,

[?o + Lo +£zu5+£3®a

I velow (@b, €,d) dul cxf®. della cantmaua deve e L ax
walbolk Uz, Un, 0y, Quiwdi &o cnco © -@aw,win | Sistewua, , ©
o Qo Lorwmula wiliose . Weumoue R
S % 4 ¥
U
U=
U3
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E’i“‘w\b‘ﬁ Scvvus. T TQ—S (VS ‘\Qo'wuo. Cattedana e wtta e

PR RRA pmﬁr\
Cl)O,')—) (,_l)3)<F)
P amtica : (1L0,2) + £(-2,3,2)
AN EVA R N
Posso wotkipliconlo e win
quouungue X¥# O
Coantesiana @ Qo Sowo Coume Cw e Ak 2 ?{cuu'u
ax+\0\d+c'~t=6 a +2¢=<=d (ho,2)
—~a+2b+gc=4d -1,%2,4)
a +2¢c-@Q =0 a +2c—d = o
i—‘(l—i-"ab-\—(*C‘d:O ’sloi-éc—?,é=0

1 o
vavabilh Kbee

C:ilét_o D b:—-z ) O\=&*'LC =—2 \2_7(—’2‘3-{.% =0

C:"O-,é='-3 D bc'?.) Q:d—zc :3 3><-\—2’a:3

VER\FICA Ok

Noto boue t Qo sdintioue oo sistuwa DEVE vewte Go tokka !

—_ 0 — QO —-—

Esuulo T RY souome Qo og . del S.SP.Q@?IU@_ e Passa por

A= (C1,0,0, ) B=(0,1,2,3) C=(¢,),9,9)
M A+t (B-A) +sS(c-A) R-Ae C-A Q. L‘ud,«‘))

Canksamntn %le-\—mk&-\—ﬂz,%-k QW =05 o Skesso Couto R 'es,

‘Ol%'}_B'LS'F)a&% +bq W= bg Mac.
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[‘TRASFORHA?:LQM\ APFINL |

'bi.h@. Oue Mom, -%: R™ — R s d&u,tcz@@(ue,) Se © del
~\«‘po

% 6o = ﬁ‘x +b R~ yottow aw humemsiounale
Ualk G = m

‘M\«eﬁc&) Lo. Commposiioue i e rasforumonisun oflu ¢ uua
rasforuaiioue alBiue .

D) R0 - Aixsb,
Lo~ Aq % +b,
Allover
£ (i) = Ag (Ri) 3ba
= Ax (A®+hD) +b,

A A< + (Azbn-bz}

A UWoo
\U\NO\)O.
Wokico weHewe b
(e vod . dalle duwe

MMJH )
lEméio:L) OHOTETH*}& <€q+\om_ o ru‘spe{-h aQQ.'au%{ue Cw R*

11\&\0*0&%&1&9.0
|
2 (ry) = (2%,29) i
(325 -
N o0
A S
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Exupo 2] Ouwhkia & fatlow 3 nimetie a (2,1)

Cowe Sounvo & Opwour dela A
“Yro sBovuwanrieus 9 F
Ps
c2i)
S,
P s PPy~ B (P-Po ) o> B (P-Po)+f T .
— —_ 5
NEIES ?'\un,é&.wk sporto Juty
appleordo tu wipliaats tw Pe
’Po dN- \a w =)
N P 3]
P= (xn)

(hy) — (X-Z_)ka—\> — (3%x=6, 35”2’) — (2%~ 38_9_)
¥ P-Po 3 (P-Pe) D (P-Pd+Ps

5 © X -t
Cou cAus oue. %Cx,\o)= (2;7«%,,,33-9_): < >< )+< >

o 3 /\Y ~2
A b

NITVEL | vadow (2,)) deve nestone Lso ok !
Dowe va a f&u'w; (\,1)7. R ()= GItY™ @

Oss.  Auche & Q' sydelio wow € Mspe,{-\anQ‘Q’u%&uu, Qo watun
by Saup qwa,\\q de on{)&\;\m C ??\IA)
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—_ — Dy —
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ALGEBRA LINEARE — LEZIONE 52

| ISOME TR E |

™L. Oua Lomrioe £:R™— R” 3\ dice 150METRIA
Couseo. Q. s , chow

[ﬁc (R0, R () = st (=) N xeR™ Yye Rj

( Shuthuxva delle Tsowelie )

Sta. £+ R™ — R™ tsouweia . Allova

2 = Ax+b

o A waliceg 01)50%0\»0&\%.

[Qsiwhmmi le walies M)Eo%ouqu cowx oo Qb wouma ed i
p.—o&ﬁc%b scalone (quello dassics), oT
<Ax, Ay > = < U> ¥xeR™ Vye R™
LAXN = (%l VxeR™

: t kt,t £
Bl | < AxAy> = (Ay) Ax = YAA X - gixs <y

L—
14
LAY = <A Ax> = <x, x> = [Ix]?
¢
L. X
WOWIa,

—_ 0 — 0 @ —
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L"th\,. o . m&u@

S\epq (Ponk Locle) Se L) = Axsb, cou A M{—ogouqle, ollora
£ Causwa Qo AUSomir . Tubath

st (R0, ) = WL -RwW|

| A sls — Ay =k |
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LA o=l
<=yl

(]
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[{]

Wike priuna dae A Gusude @ udua
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£ cousewa Qo wowune . Iuforth
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Dges s NS’ = 2¢800, (> = It + MyliP~2 < %15
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SM?\L@‘.W
<R, M> =~ < x>

Sep ] Se R couwwa Qo dstowr , & ln agofuuta £ (0) =0, allom
2 £ Qieowr 3 & nagpuamtnta da uwa wakie. phogouale

Cousidenwomno G bor couowlca & R™: es .., eu.
Powk oo
Ri=£(ey, ..., em=Lcew)

A

Allova & vebor, €4 ,.. Cu Souo Sthouotuiall . Tufod

A

A o Se LFT
<9/Jt,€,3 > =< Q(ﬁl),-ﬁ(gd)> = <@C,Q_J>=
Jr

. AN Se A=
COURMIR

{ *ero& . Scalam

Reudiouun  wh quoluugue x> €| 4.+ Cmlu.
Lo sua Lnunogfue oo, 0= SByps... v o Cu

(occliko o S0 Mauwde ca % Cc@ltu.tCy )~ 1) 4. 4 Cuflen
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Mo, Qo om.;,q}d./\s,wl& I\L&Pd:\*o ok wo oo obowouude souo Prodoth
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JC:;L = <%Cx\)lé,‘h> = <%—c»<),=9(ea> >+-<><,ei> = C, S
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Queo dwosva A fe Qlueang., cioe L00 = Ax pur una cnta
walia A . le cooume & A sowo ai,_.., Cu ed evridio questt
otoucruall, o woica & e foma Whoguuale .
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[Skps) Coso quuexal. Se @ cownema Qo distaune,
Qe = £ 69 - (0)

allows

ousema Qo dstawr ¢ Lueica G(o) =, quiudt QG = Ax
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QS — O —
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(o wmaWw S ha
— ML -4 ¢ Tr=0
— Audovolon = +4 ¢ —4
— & PUAL Stawue M e
— guiudi esisk wun bar Skouduuole U4, 0y & R? to¢
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U osa Napposeuka o ()
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9
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ALGEBRA LINEARE — LEZONE B3

|SOMETRIE  NEL PIAVO |

LCLASS\F\CA%kowE DELLE

lca/;)o &Xuemﬂ Se tw @%%«umka. L (o) =0, allom & Sowo oo 2 Can

— adomoue  augdls oL M. al’ouglue (cousprans 1l a0 o =0)

N
L Coset us > ANTIORARIA
A= NI oS A

— Slwweia I\LSPQJHQ od wua Wi e PaSSa Per -Q‘G’ulaiue,

f\ oSl > / UHC\ @(‘SSQ
U — 0SS

]Coc&: %meque] LRy = Axt+b  cou pokmrialiwenk b o,

Lo Tsourelie St closi®leauwo bewe wulla boe ded Pk $iss, oo
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Ax+b=x m

ststeuno Qlutons

Aoblaue  Vame POSSt \o\iho,

PR Qs = Huto R° = L= TQewhte (P9 == por eaw =)
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Esupio i Soudvee S adkamour b O° tw swse auhiowalo Adspedo
al pumte  (=1,2).
?P £(a)
P — PP, — Ructo (P'Pe) —‘>‘PJW'LOCP—"PD>+P0 .
A 4 1 ®
Sposto . oo
@/\L%L;Ae (a'y oL Q? D—\O’\):.%:M_Q\S&UO
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R com
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‘ O —I x f
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A 2 o+ b
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Reudo bone otkogoae tou Uz Quugo @ ol - .
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RQuvy=uz R --0
O
Na o Us,0. G walie. sonebbe <g,,)
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|\ © -1 [ -3
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Jr-
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E;:awPlg_'b Sovwme Lo stwwnehia MSPG,HD alla 8 = 3% 4\

r‘P — PP — A GP"PO’) — A (':P—Pa)"'?e 8:2’"‘4'/
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- 0 — O —

[ T 1 Sous iU A Oovlo e 00 =< per s
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. \Qtba,
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X — X — Yo —;—9 A (x~=o) —> ACR—?QQ)-FX@
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o
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K — A Mo — A (x=¥o) — A(x—Xc)+Xo = Ax;-)o

Aok

(A-I3) x=-b = A-Td won tudibil ,quiudl Dot =o
guudi O € cutovalow dd A-3d,

Gl sowd 2 possibilita
Wg (=2 = & duflo ker => A=Id = Lo)=x+b

Wy (e) =4 = L'awlowdlow £ ba wetlepicita & pue A,

quiudl A & wa wokie i Sunwetio
quudt  Rauge (A-1d)= 2,
Guawdl S Ul c ¢ solwtane b Won dene
Sonw udd' Luraniue d (A-1d). Ma
Q' turusomtue ha Awewsoue & Guiuds posso
SOMNRAL

b= bi+bzr— woN s ue ' Cuwasiue

S\?a mQ.Q,L‘mea%Cue Nl

[To bQ, CQU.LPQQ/%@Q&]

Esuwpto L (vy) = (—x+n,-9y+d)  da cos'e questa 7

6
¢

V]

Guonda 4 pi s I — %12 = x 2% = (2 x
\&"_%:ﬂ {231&
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La Wﬂ&\iu_ <
-1 0O (OOSM — Sy o > s o= L300
c -l S ok Cosd

Owma o auwhoama | E o sksso

Oss.  Rotaoue I 18c° = swwweta coutrale >\P\<-ﬁ’
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ALGE®BRA LINEARE ~—  LEZIONE S¢ }
10/12/202

Note Title

Esvino 2 S, Qo ukatiote ch 36° (. venyo Owio Uspelo al

pwwl*o -»2)
!
S\«m\ﬁ%a %ALWO\.\Q.‘. .
P o~ PP ):(P—?@ ~> A (P-R)+ P (
AR OUL
I coowdiuale .
(OOSB —S«u&‘)
A= .
S () e (O () S [ B2) N
CHy) = (Z+LuY-=2 ) s | ><_>:( )
’ J (o /\y2 —x- 5 Loor
~ Qs—’o) "‘ﬁ"'\)

‘Quusudi EC%,\{D = (3—5)—*\-‘!)) [ Wuficat £ Gi,2)=(¢n2) U
£ (0,0) =(-3,1y Y ]

Towaude  Mucc vvne

— Defewivan & tuwmagiuwe della ey = X+

— Delruuapare A w.&’votukuxa%i.ug della abtsa Y= >t

soaaN T We\*&o\& vouuo keue (U Owauh C—n.z)
& conletane vouuo beue tudi eho ~ /

[Riwa dowronda | !

\//
L

N
\\‘a:-.[_#
Melodo boyiwo ! r?'tw;&)a due ?.u»(& AeB sula wlta dota, caledo L ) e
£(B), ol sive & nobtm por L&) ¢ L(R)
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Metodo alfownakivo © S wia fappr. Parauwetuca della et date
(o, )+ % (LD = (4,+1)
Soshituise willa @_uw\me_ €

L (t,+t) = Cl-l-'h—'b)——t-H) = (~2+t, 1-%)
Quella e aYoiawe dteuuts & X P aunetuca deQQ_’Cquo%Cue_
Se \chlo @)Y CQ‘/LRMM, @ aucano
% =—2+t A 5 xL2 A &:{-x~2_= -

\d: \"'b

(Sicouda dow ando |

Metodo bouium ?fmwbo due puwk Ae B sula mtta data,
caro Ced told dle RUD=A ¢ £ DB
calcdo \cL/ulTa:PWCe,:b.

Melodo alkmuakion @ cousidee Qo canderaua aka U =— %3
al posto K x <y soshiduisco @ due cowp. della
%(,UJ«%.\.OUL -@ (=9 = Cfﬁ’%”“’")

-—><+l=—(5_5)+3 ~y =X+ =—gte w Y= ><+5}

Css. Quaudo a\do\ o , W qwo&twqug d{ww/aigwe) wa %a&@dume‘me
dR bipo

Loy = Axtb
Aloxa &' MuAGINE di wue natka

P+ LU
1 vetow “veldacibo " st
‘hﬂsébrwk_a cou &
2 sda wabuca
R (Pt ) = A (Pottu) b = (A?o+b> + 4 |Au

g & wika
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A Jomomda . deteuuinany & iu&umatu,e_ della cire, &k equaroLe

x2+UZ —Gx 6y = 22

;&" — 1 \'Q%{o X o Skesso (C wua  Tsowetia )
— otz edoe deve W@ @ f‘%:wi\& 1 oudvo

K -( * by =22 x o+ @ +Y 6y 8 = 2244+
(x=2)%+ (yr3)* = 35

(DJ.L:\NO . (_2,—5) Qa/?%{o: {?:_5

in\:bLoo £
(-6,=1) & uuovo uhs
Lov  luoNa equandoue by (x+6)+ (QHY = 35

L’ﬁr'“*ﬂl”ﬂ‘tz =01

X dovwo Lo Qo m\\/*roiw\um%:m, | dicorso A cumbo%o.

Esmurio2 e cosa st oeue ~‘€ac.on
— pawa da slwwetia nispeto alla wtta Y = =%+3
— ol lo. slwuweve o usprits alla R 9.7<+3>& =5 7

Rigoso: st dbiene So actomoue Usptho al po ki luteserioe y cbe
T q\).eskg Cono Ak

Lo pama drasp, < Lx) = Aik4by
la geouda > ¢ L, () = Azx +ba
Gourpoueuds
L, (R0) = RaAix Ay b, +b,
A3 ba
Ora Al ¢ A houwo Dk=-1 (watld d Swwettia ), quindd DY (A3) =4
quiudi, Az & wwe wakie K Actorioue .
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3 Pl & Ctovradoue delle due e ocha QPt\.SSo S qwﬂwou Qo (otastene

oLy

2 lwowo « queL ?.—\o,
Di cuode fHawo rwotauwdo 7
quodl. Gundo
/
/P 12'2

Due Lolke &\w%o%m'\ylpm%a&

2 Aokke |

Esdaio 3 Gosa Si efieue Coupoieudo due Auruetue Mdsptfo @ due
noxe ?avalle,\eq.
e quedo cao Ay @ Qo woalie idwkea, quiudi Qon cowposiziowe &
g radomoue . S pud Bedoa die by =o & e Ado & Qo due
e 7 sowe tw ool (ol Sema RNy
r,
Dt i oz o hrasdawde ? T die diosioue ! )
/ S
SCLQJ%:) Q s Yy N

= M priwo (R0 Wik Losso
- Al SRcouko 052?@ fosla i 2 whe Qo dismra Fra A ed Lo, il

duto L alle due notde
R-R=- &Q-Q= "b della Waslawoue

\ 'P&w@ro R %tm«i w R oo
o — o —
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ALGERBRA LINEARE — LEZIONE 55

||SOMETRIE NELLO  SPAZ\O

(\)rw?\"\dc; wakial wl:ogouau tw o%u,( Ak ueusioug,
@ A=A (uux delle o posihili dePluiaioni )
® Do (A) = 24 (couseguowna X AA" = 1d e %o, Riuet )
(® couswauo Uouna e zvod. scalone | clov
L A%l = hxd 3 < Ak, Ay s = axy>
® = A woude ws wito SV U & Seso | alor A wauda
aude NV lw se desso
[ Quedo Segue dalla ®. h-@o.{-\%, sla. we \/J; ow <W,(>=0 per

» eV, Mz alow audie <AW, Av>=0
Op{u- a allo )Q

)

L gax uQudin G kode sopie i ogu whow oeN sl pus sounoen
coue AT Bor Uk carfo e V. Quedo Segue ol fatho e Lo
wakia o Q&D@uah soup lwetiw o renQeitoe. aneudo Dot #o
@ G prs'\\o"\\}» antovalow ApoQh K wma wahie g&ogouql{
Sowo T4,
[M{-’cﬂ-\\‘) e AU = X0 allo Py [0 f,ts‘fopw{@/b& 2 deve v\
(i /A\fu- = fol
[N W) o IXN[=4 e N =Fr T
® W wodo quam amwodegy st otldor wedus e o eneudualt
amtovaloU C/éux,p\eséx sown ok wodulo ¢, quiwdk o Hpo
Cosal * A &MU &
[ Diwnshatioue auclepr ala pucdeul , sdod vsoudo
ot veHon Cowpesst

—_— —0 —/
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i]som:tme LNEARI Bl @ L= Ax
4\

wokuce 3xd m%o%ouale
T R corono o Adamouw. € Swuwekie | a couda del det

Yo —\{?A;Q%Le SOUR

— L idedito

— Stwwehie Mispetio ad un plawo

— Poow Whouwe ad wua Aokka

— Ropow wkowo ad uua Aslsa S?@wlk.ch S e
uspelo al plawe (P L\e«i%iu@_) perpusdicdon alla totta

Alwewo we autovalow neste c'v f
(H pd. canatt. ha grado 2, ed. | pliuouw, ok 8@6@ dispos hamo
o  wia A\adice o)
A quedo puuto  oprdwo 2 Sceua

\"?Yium sauomo | Sdo auwfovalow o

. .\
= HLFLEY A Qeukta

—> 1+ o A Swpeua, Mspelo 0 audospasto ok 4

— 44 %,-4 A nokomioue K 80° o ala e ‘autvsy. I 4

= —4,-4,-4  ~ - Dkt de posso PuSans Cowe i & Ro®
(wdoo ad uma agtta S Qacw,d,o Poi siwawehia

mspelio plame Wpﬁw\m

W Ow audoudow wale e 2 Cowpless: Couiu%a-\"\

— Se quello feae € 44, alova '@ uua rotka due nesa sta, @
allova. pur & propika (© oude plawc L alla wbta va itu s,
¢ quindi u quel plaun aldoamwo uua iSowetua Seura awtorg
Lo (\.Q/QQ)v 3 QW-\.\AL e (L/Q'Ewk\m

— S quello sl © -4, allova 2 una b de VA U wewo R shesta,

e U plame L & wua LKaRioUe
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IEMO is Cousided oo £ (xy,2) = (-2,~y, %)

Quale woice & mWme’m?

o o 14 % -2
(040 9 1=1"9
4 O © 2 %
S

A = walie othoppurale
(niee 2/o cdouue koA o\A )

> ¢ una sowedio Uuean & R: D com s fratia ?

Dok (M) = -4 = dala clawicarisse towo 3 possibilite
— ekt (e wow Qo)
—  Stwuelia Msp. plowo (wa la racda Sonehbe 1)

—  osmoue SQ%A;_-\'Q . sluwwmetua

Col coll oo gL ooy alow < N o -
0 —=-X O
\ o  —X

PR = NEEN S (2N = - (x:l)CA}w)

A=4 A= EA'/
Quiudl olrowmwo wua osoue MK WS nispetto alla aatka
%wvm\-a da uw autowetow X -4,
St oede & Ocdino die W cudonthow k-4 e (0,4,0)

Quiudi ddowune © Siour U ae° MxFeHo al\’assag

&e%*d-o\ cdow SluAU LSp. Plowmo *3 &
Rettx da Pocisane V) v N UROAOUL
Dake de  (ho,0) ~ (0,0, 1 e ¢ (7
o

q\»&“o tu %%A\'o\, cloe Mo P w
Cwiwo W pledi -Qwuao e v @&H«\m
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E'&w\;\% R (%9,%) = (2, %9

A= i o o Mok o o&o%ouale

DA (A) = 4. X sowo Jauke Pos;IloKbH‘o:

—s dekta s Yo

—> auton. 44,-4,-4 — N0 ( Ivmecia = 0)

= M wne esoue ispetto ol wna Atka |

Quale natbo 1 L' awospasto deld' aubovalow <, Feuevato dov (1, 1, 1)
DL quomte SHauwe Mutoudse

Gl audovolon  Sowo

+4 Cosd + & &u ol cosol — 4 U

Mo alloyra doccon = 142008d = O =D oosa=-?‘—_
T

Ao ol = 20

i

x d

120°
(\/
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ALGEBRA LINEARE — LEZIONE 56

[CLASSIFICAZIONE ISOMETRIE DELLO SPARIO |

Caso o =) = Ax+b
g € o R vetow tw R?
wae
g«ko%omo&e IR

Guadiamo @2’ {whewe cor ?m-\{ %fss‘t) cof AL3olucoms

Ax+b = x [ﬁ(A—IA);«-—-—Lﬂ

siseua Qiueans ok equ. (w3 Cum%uik’.

A ®couda delle sdutious St ucukowo Vo Coen -

Bl L'iuciowe det Prasch st ha A 3~ Judo R ¢ NENSY
S _? () = \AGAD\'L“‘&

) Liusiewe del 3R £ossi o i 2 v € us plouo
> % 0 = Swwwelia ’L,LSFe,H'o @ queéro G TIN

[3] L tusiowe dol p s he A 1 w € wua eta
~ R = Udhamoue oW um canko aws oo alla et

Es\sk w o 'P-\'o \ei.SSo
v R = Adatone dutorud ad wta caka Nathto. Segu.LJcaeLq
Stuum el JLLS’FQ:H’D ad wn Plowo L alla wtta,
(1 pho Bisso ¢ Q' dituahioue Fra asse K qotoviioue
e plaun & Siwuwelico)
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[ Now « souo P st Qui St aprowo 3 setbocam
Woslarioue @ R = x+b wu bFo
@ Stuvueia Mspeto ad wu Plawo Seguitada%usw&-{oue,
J\LS?Q,HQ ad wuw Vetoe Z al piaws

BXatoue Mspetto od aua whta SQ%(,Q‘,&Q ca “ra Larioue
MUspetto ad we Gelftve 7 alla nafto

Dowoude| @ daka wua desouzioue %oue%écn , Hrovane _Q'e.spv/a'a{owa
cuoliKea
@ Data & opumiowe oucliKea , capiv geoute Wi couercR
U Cosa St Tratke (e capik Priwa A S Yot Al Toweia)

Cowe Cop\Sto_ S S Jraka At l‘%'omeﬁa? Guowoo & & wole €

O/L:anou.q\e, (ughe © colonwe,
devaus ersne bare ortoloun.)

Risposr & (D @ canco 1pR st e guondo 8& autovalow della
Wadice. .
Do P\\& »@Cssl
— ue ok [H © 2] ho Luito
— uR, cam (3] oL autovalow della woMic Soup +4i , e por
coSd Fadua ,ed € Q,lmuae@odé Woto oo
— W oo [4) de soblie du ssun Al e plano.
G axstosdlo della wakice Sowo —4 ¢ pol cosdd * L Kua.
Allovo
° Qo ko i WaAoue € quella da poma P il pio fisso
e o cowe dieaisue quello dRL' autouetioe & —¢
o 1l Pl < qup,l(o L alla ok e PR, Do il P—Lo Losso.
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= N o [3] guandiomwe g autovdou della watica .
T quedn e U sianwoe A=4  Guondo g €1, dre puo
e 4,23

° St W () =3, ollova A=1d e stawwe uel cano

° Se Wa (D=2, alowm lUalho & pu forzo ~2 , quausl
A wohice & Swwetnia ¢ stauwo uel 3.2

° Se Wgq (D=1, allova R abh Seuo CoSol # L S ok (guests
Cowlene audie | Capo ob= 120° tu cu Kveutaus —1), wa
tw oguk Caso S\awuo Ul [5.3]

Oss. Se Bek (A)=14, 1 cas possibill Souo !
BB 52 )
Se ™K (A)=—-4, i com rFDSs‘.)_;H\i Soum ¢
[2]

S\'\-a\a,ooco_g_?m dowaundo @ - Spostans. .Q‘&Ul%«‘ue_ (w un pho opportuws

e Pot Usavene il Pouws. MSP.GCD‘@L,{@'%

Eupiot  Swose Lo siwwwehia Uspeto al pawe x=¢
Gouswdeo T e?'\owo , ad LRUPIO (6,0,0)

P Ao P-Ro s stuwedio Mspelo a x=o dof al plawo Y2

> ARpuuge o

Sluuella nispdho Plowo 3 (%02 —> (==9,2)
Cowe wokice <

-{ O © Ae, =—-¢€, 3 e, ¢« Llal Plauws @ Na e
— so shkesso

O 4 O - A Ae, = &, stauwo ue ’pk'obuc 8‘2‘ e

O O <« Aea= en Voo lu Se Slessi
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(x,ng,%)«: (x=6,Y9,2) r;-s (—x¢g,cﬂ,%) ~ (—x+12, Yy, 2)

P-Po Stuwehia asgiuuge Po
Espumioue ~€(u_o¢e L n2)= (—x+n, Y4,2)

Vauea o conco 3 patt B — X+ = X A x=(
Yy =y } 31%&momauu
2 2 Clbere

1]

Pobul Saten Qo sdladoun  coue
(*7\51%) = (6;—\-‘)&) = CG,O,O)‘(—JC <01|)0>+5 (0;0315

E&n&?\gg Swive & notarouwe K ?r)b'“’ Couwe alle akta
X='J-,U=3 DAAMO RSP A\ ik Ao t pilec\
Q.AM?P SRUU O fPoS\‘R\io e\ 2,

Nota baue © Lo ado Lo posse desourig e (2,3,0)+ £ (0,9, ¢)

Rdppove Twlorus ol oy =
O 4 O oS —siu®| o  =-30°

R= -4 o © sl s | O

O O 4 o o}j_

N Uoghrs case P M P—Po ~v R (P-Po) ~» R (P-RDI+H

-Jb
P&omeu»Lque
della astter , ad Lerwuplo (2,%,0)
(% %,%) — C"‘Q-;ko‘3>%) — © ¢ o

xX~2 (()—3
-4 o © Y-3 || —x+2
G ungo Ps © o 4 < 2z
! PR flsx Y-t =2 % ®x=2 e y=3
o~ L('Lﬁ—l,-—x-»B)Dc)J ~%x+5 =Y
2 =2
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ALGEBRA LINEARE — LEZIONE 57

Note Title 14/12/2021

Esoazio £ Souver Qa swwwehia uspetto al plauo
2%+Yy-3t = 5

Softo — a0 ... nhspeto al plawo 2x4Y =22 =0
Panallelo ol PUc, , wio Porssa P o'u:aa‘ue

Suive e bane del plaud
Uy = (1,-2,0) Uz (0,3,1)
Lo OQw,P\do o Wwuaz boe ok P:sa%uw we wette L oal piawo
Uz = (2,4,-3)
La stwumeriac del scHoreuicso AUsoue
R(u)=0e, Rm)=a, L()=-0z
Lo posso hovone col sdit wetodi, od  @2uupio

) o 2 i o o o 2\

=L 3 | 3 © 4 O -2 3 |

o | -3 o 0 -4 o 1 -3

oo swupificans \ Couh ; polnaus  ScopPiow Qo bark w wuds
dao fose  sbouowale . FuRawe Nudeudde odcogomle e GS

A
Uy = ((,—Z,Ov

A
A <UQ_,U-1L>

— 6
Uy = U - 0% = (9,3,)) — T Ch=-2,0)

‘G4>l?4,>
- (£5%57)

Ten WewL m:@«mw U\ Gud

S, (6,3,%) [ Neilice : L al pecedouk e sta uel plawo O J

(2,5,-3)  (GS weu ha comeiown exeeudo L al ploaws

p/\s.u/:ksmk)

|

A
Us

1
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VoQuudio POSSD stkououmalizzan @ bor dividewdo pu Qo worme

L2 £ 32 3 _2_,_‘_,—_2)
(rs'>rs’ > % & Fo <mm o

O soudo quu/sF\ 3 weHou mer cashrure M a czuel ?.4-0 ‘M_\=He

[ Coubollane. dae 1| couto Sto lo Sesso Uel 2 aed |

Tassiowwo all’ oo wes'xuow‘ko. Rrediomwo  tn ?r\—o ® Cooo deg

plos, ad YRuplo  (0,5,0) oppme (0,2,-1) e Uslows S
sata kouica

P v P-Po ~o Sluwelia poc. (P-Po) ~ agoduuwetows P

(Poraudten @ ORIENTAZIONE DI UNA RASE |

Coustdertawwo & s‘eaued"\ bast & R*
U_z Uy U_i_

U=z
LU‘ ‘\K\/U—J fi—> ’\k)/, J3

Ouwa \OOJER- Q\, stcajtm ollo skesso uw&b della C_a,wouACa Se

ottengp Uz ukaudo Uy dh st ougeo < (30° W VAR auroranlo

W Avnuke & ekl b cawblio & bane
— se D >0, allove Lo due bant souo omevkate allo Sesso wodo

— Se ™k <0, ~ (w wodo oppasto .

Sksso K scovme tu B e tu clontmque W waro X Voabily

TQ.S Q.E\/ (39}
/a>€2 %
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Cousideioo @ 1etka
(hz,~)+ £ (1,3,1)
Soiote, Qo ndmAOUe Lubolus o questr retta ¢ 30% i vee
" Cu pledh nella demmsue (13,)) "

Estaio 2

OAMUD PR (L OUIUO due sta
Qotko - o URS %mz, o, Sema cora cow la wita

£ (,3,0) Gmlldo al'altre , wa passa per
Q\W%L%

lWUFQ%‘m | Soth - erogto . M Procno  Uus bare & R cou
0 = (1,3,7) ¢ OLe Uy ogponfenent al pPlauwc L

Ad YRt

Uz = Co;-l)?;)

s = C'\?ﬁ/l)

o, = (—5,1,0)
&

2

PPl colomk o Ui

o ce oo ww%glo " Coadun oo Uika  bare Ofb‘\:o%ouq(e,'Po'\ allg
Llue puns Mroucusale

"= (=3,),0) Uz= (113%,710) Uz= ((L3,))
P oftevane 02 posso comogue. catn GS oppune. Usans Qo vecclusa,
Lormule i skt o son

N

— | v (1, %,~10)

v\ 3]
\oRuidlo posse / dwo  Whowowmal rran oteueudo

O

> ] | 7 (K] )
-y == )9O o5 = P
\lTé ) \Q 2 \ 11O )\)110 \}1!0

Uy =
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T qw&s‘-o. wwove ko Qo wolie o

o 4| ©°
—4 O | O :Q
O © 4

Ovs basta ong. MRM dove o cdouwne & M Sowo U%,0%,03%
(woka e M7= W)

Now va aumcore baue '@ se scaublo Uy e U3 Jo wakdce @(‘ua(e uL

vl AVUAG '.'.I.

Quedo va bawe se Lo bae {U%,0:, 03] € oueutaba cowe guella

CAIOUA Cn
—U7 o~
U3
-+ R
— 3 Qo0
%g U Uy
Jds U

Cuuindt. den coudvollong 3|l deuinende ¢ M. Se vleue >0,
allova 1\ ?\ou/diww% Vo beug |

Se uleue \A,e,%oc'\’\\yo) basta Scambiana 0y e

Coundrdliamo koo

U = (_—’5,\,03 Uz= CIJE;_lO) Uz= C(,%,\)
-2\ O
' 2 -0 Dek s ~83—-10 -4 —%0 <O
3 ~ Qoo a sheuwtora ol cewhrauo.

_— — O —
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LEZIONE 53

14/12/2021

ALGEBRA LINEARE —

Note Title

[(DISTANRA TRA DUE RETTE SGHEMRE | (= Wwiwo disaunatrs Lo
prodella prilwa @

'P.—Foéet\ox Neeoudo)
Colcolon 2o Rstomra Yva Lo aekke dello SPAUD
(LO,~D) v+t (1,2,-1)
(0,,-2)+s (4,-1,0)

Racki soud Sphreube 7 Lo diverloud Sowd Qiu. tuddp. Queso

»udy due slowo Z oppuns coluadewh .
Rdn do vxludas A stawo  tuadeuht . Juuposty O Cudunneatoue
S= lfz

4 = =2
I+t &S #S => WO SoL.

')—’h = -8 f-' -] =2
_]"'t:— -2 > 'b:‘i

S=-4

[4° uwoéai Scvviams Qo dstauke al Guadwats ¥ra wn pis P
della pdwo & po & delle Aucouda

(135 =63)2+ (at-148)? &+ (—1-t+2)"
G-e1%

= 1+/Zz+l}\sl+};(~zs~g\§+9%14—\4-\53_/4%-\—&[5@—25 + 1—/z€+%

= ¥ + 13— ¥ —108 - ust + B

Gnoo 1l wdkidue K questa %PWM al vomkonwe K © ed S,
R quesko prove @ souvuds Cewe Sowwo & quowdnedt

= Torpo 2 A
6 (L -Zt-2s5t) +(rs™08+3

L LN 1tz 2 2_
C[(e-F-19)—g-gs'-%s [+ nrs'-los+3
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|
= 6 ( E"_:'Ls"é>2 4 (l}~‘%)51* C—lo——sz—)s + 3y
~ J

Qo posso Souva LR

(F-g) (s+a)* +b

Quaude ¢ winiwe WuHo quesho 7 Quowdo 12 quadiak fauuo ©,
il

S=—Q& e b—é—s-é—- =0

~> Stdemoe Qlueans > oo t ed s ¢ o @Cw&f—o.

Coustdriommo P sulla priwa wethn « @ sulla secouda
ol de PG ste Qoo wdwiuwe distaura .

Allova il SWWb PR 2 L alle due aotle,

Doudo o lousud , (o desd  Cuapons,
P= (b, 2k, -1-t)

Q= (Sy1-S,-2)
P-Q = (1+t-LS, WL -1+S, I-E) deve ewmve Lo (1,2,71) e (6,-1,0)

[+E-L4S +4k-2+25—-1+E =0 sistwa Lueane ~» frove £ed S
L+GE-16S —2t41-8 =0 e Wo é:u&“\'b
[ Tona 1\ couto & vedon thae viewe Qo sesso]

Estske wuw twdco Plawo e couteme la secouda bt e
wou Culrurco o F‘r'\um,

CDMQoMD? l&,:‘:a/rme&kkca P

(o,1ys-2)+S(&,=1,0d) + £ (1,2,71)
A
dkrf.o/t\sm deflle due nolte dale
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A quedto quundd , e il plawo £ quello sizoudtale
Qo sMuoriene O VRES = dol\Y aldo, coune Aqé?xm
L :e\%l\.‘(l?\ Lo wiuiuno Kstauwba € /

Malrota da! SQ%«».QAA“’O verkicale che
Couuugg 1 2 P AN Lhavoie.

Movole , basta calcdlann o Sisture e Ui qu,QQwqu pro A N
e | plaws houske Briwa, ad %mpt’o 1,0,

Ad vruuplo possiouwo s Qo formula ucte Q'es . cankeroua,
L plono, e olfeuso

N
<q - OB ~ (4,4,8) ~> (abc) del Plaws
2 -

X FLY +OE = ~ 1y, quandk xﬂ—md+8%+l(p<o

lwupougo pﬂ/maez«‘n
d~ (0,-2)
| Axo+ byst Cootrd | s

?OV\M\A\O é‘\- st = mm

—o — o —
L\rowﬂt—: PEL 'TCTTZA‘E'TSRQJ b

?(YM&LG bQ/R.
‘}'\«mu%on\m
Dok - voluume el tebaedno Cowe Voo tw
A= (0,1,0) &= (2,,0) c= (3,1, D= (2,2,0)

‘m} Pouso Cowme bae il %\‘a,w%cgo ABRC . Pot caleolo
— Q'onaa deQ. Wouglo (o souo Yauk wodl K Lo la)
— Qo Quughrsa e aHersa
A qull pio

Nolwue = \E Ago bax - aHerza
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Pov calcoloma. oo Mm&a de® ' adterra coloole la Kslawra ' D

dal piawo ABRC , tw wuo ded vauk woK P’OSS't‘oilA', Aoe
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