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Dodo che v A* _rﬁpr , baypxamo che.
A & invedibile se ¢ elo Ats omedibile.
Quindi, deff=0 < dd At=o0.
Suppomiomo  guindi che fre A°

SLOWO -e,‘V\\/M:{N\:bl‘lt: . Blowa. B &



TW&OWO Ai wmodiil  ede wendoud
A=E+E,—Eg
e Ostde
at- gf-gfef.
bQQecx WO@{Q\((,QIL\/{’Q‘OC def deTeannivicude
swlle  woluu feweddol e dod follo
e det (Eé>=dd E pec ojm' moJ~cce
e ecdoui ; olleuromo:
det A= det EF A BE, - e By det £
= det £ det Eiey -~ Ael B et £
= ded £, ded £, -- del Ex Ul 5
= olel’ (El €, ~-- i Exc) = det A
come  velleuanl N mosluoe.
)



COR 1 Fadle wn'wmicar fumrdone
8‘- MoXpxy —» R che &
ol Temouite >l cofpune
mullifiveow sulle. colonre o j[dﬂJ‘=i-
Tole fumione cotnucede con il
dedeaminae.
dim 1+ Foniamo B(Pr):zcla‘(ﬁ{).
Allow- -
3 4 (APs) =det (B5)) =det (B AY)
= - et (AY) =—3(Pr)
)9 (AD; (W) = det (A A) = det ( ;) AY)
= X det A*=A g/(A)
Se B:(A‘l-.\ﬁiJrc\--lﬂ“)
e c“(A,0)=(R'[--1cl-18") ablowa
8 (B) = det (&) = det (%) det (R: (8,9)
= a(ﬂ\a— Aek (Ci (A,c)f); 9 (4) 4 [c'(8y)
) g (dln) = det (45)~det (4n)=1



Q uindy wwva. Tafe 5 eslole. .
Vediamo che ¢ umica.

Se z uma tale fumaione |
alfora &eg«“m‘o\wa Ly Modyxyy — R t.c.
£(A) = g (&)

Atlowo. £ & allenoule sulle ughe,
MU ~tiveos sulle —u,& he e {(dy)=1.
uondt (:dd‘. & flowa
q (A)= £(A¥)=det (f*) = det(A)
¥ e MoTuxn- Ne DLYUL e 5:-0]«;(‘\
T
Quindt PODbiO\WAO opecoLL sully
lonme  per codesloe it
JJMM(WWA’R )




Colobore. L dedeamineude o

2 4 O
4 3 1
-1 -1 ©

Es-
A<=

)

QYO

—

A.o)P
O v0o
x OO0

4
o)
(&)
/(

€ Acdeamiinamte 4

v\

4
2
1
>
1

(alcoloe
5
(3
0

O~ v
4000



lobiotone <€ delecrmimaitle oA

Sol. -

1-1-2 -1
02 -1 4
0o-1 -2 -2
01 2 Z

~det (

-

4 -1~2 -4
-1

0O 2 -1 4
O-1-2 -2
171 0 1

|
(

AAA = - det

—

14 -1 -2 -1
O -1 -2 -2
© O -5 -3
© 0 -2 -2

=2 | = ded
2 -1 1
02 4 2

- det (

1-1-2
O -1 =2

O

1

1
2 |=2det|o
o
O

OO -2 —2

1 -1 -2 -
O-1-2
Qo -5-3

=
—

\f

)

{4 -1 -2 -1
O -1 -2 -2

O 1 1
OO0 O 2

zw(
O

—~—
—



Degt')uha modice Tu‘amqo@twce, S Upeulore
r——_: U

e umoe wmolue guadwia o swda.

) Unoe madwice Tuav\qofa/te, «M,[ebwve

e MO Mraduice qw@dwﬂ& o

A Tm}zoﬂ& ez o >uala

Es:<4o443> <ioo)
- O -1 L 2 2 O

© OTT &b S 6
TVLOAASOIOML Ty romyolase
S Fwove. An Leulove .

) Una. maduce Twwompolare <
wma. wmodwite Twmgogwi DUpeUoLL.
oppwe  Tuamgo bore LMOQ(MOL?_.

0SS : U Tuavwoeo,w =D def U = prodolio
Adesd suo ¢ demend dto,aomab



COR (del teovemo o enisTenio ed ume vita )
Stow. V/ um K -opazio vellowafe di dimenxone
m e Moo = (vs,...,un) wma suo. ase.

Ollora. enisle um' umico Lumzione

f: \/X -- X V [ (‘K
————
M =chmV
/muﬁc&'mcorce) QHeAmaMT& e. ﬁaee Gal&
?{i(‘fi;"”;‘ym} =4

Aim -
EoisTenza - Dclgwuamo
\je(wi, W) = et (Fy(wY- Fﬁ(mﬂ ()

Nimoa oo che clMoalcz seuwvz\oma Ha O

/y\/DO?'\M.&tO\— wltieple :
1) f & multilimeoe :
f(—-—) owur{&w,——) = Jd(~—)1:oq>(o<u+f;w)t,—-)

L et (—, 4 Pl pFiy () —)

= o det (-, Fan), = )+ dd (-, Fa(w),-) =



= d f(")“/"‘)"‘[‘)’ \Q(") ""/">‘
2) £ ¢ dtemoudle :
£ (= W, ~yw, =) = det (=, By (), - Fa(w), —)

= O
3) ?(\)—1)--.)\5'“):&6} ('Fos(’D',‘)‘t)w-, F@D(VM;)
= det (o5, .-, eE)

= det (4,) = 4
Owicts © Sta 9: Vx - x V —o K oo fwv\@_\'ome
multbinear , allenanle e tolk che. J(\r,, 2 U )= 4.
DelLimioumo 8 Ma)rmm(l)iﬁ——o\K tome
a4 (Xg, - Xn) = q (Fa(X5), ., Fu (X))
pea ogwi X ,.-, Xy € Matyy, (x),
8‘ & mullilincore e ollenowle pocche
bo ¢ (Eoua?t‘o Y T peltte
8l(4["> =g (ve,,om=1.




Quindl , per 0l amutd ded Nlewminaule,
8‘()@,--, Xn) = dek (X, .-, Xu).
Olleniowmo , ¥Yw,, -, waeV
q (Wi W) = ¢ (Fa (), Fa (wa)t)
= det (P (W)F, -, Py [wn)")
= P (wWa ) wa).

D

oss: do. Pumiione £ dehiwita mel
owollouco Al dvoumo  ddaminoumle
AV wWopaldo oo Boe Q.
Uedwmo owme touwm ria CTMTQ
Lumrione ol vouioue delle Gare 63

Tedioumo Qdemnd ' Awloeqyomle
O\FP\\‘M\'OV& 8,00MAJM(A A\ qu/VTo
OO’UO@QGM'O :



I8 deTuminomle 2x2 come opea oweulado

Sta. V=Y, =dOF [P €' F 6 opasio

velouole wole ded vellou Growelies
Ael AMOMD.

Bdot: due vellowd %z%W\J’\xCUL QP)D\\'(DI

ad umo sluno pumlo P, diwoumo

PQ = 0OQ-0P . PR =OR -OF

£ FMQQ&O%WW\W\O, do. emi guualo
lo dewnotiowmn com @(?Q ?R)

/ﬂmm"'” . P(i8,FR)

(C s @' waleo PuM\o t.c. S;CD,—-:’I;&-\—E[EB



23\91 Due coppie ordinwode A vellou
geomeluul  (OA,0B) « (oC,0D)
mom. allimea Lt (ano\L duwe. bonl di VO)
oL chono  conwrdl ae e’ Qu,go\o
Oe [o,m) compuns T U due vellonl wene
g?oc-},l.ojo wello teno veaso (m,wuio o

— — — —o  —D
omli-moumn ) da OA o OB e da OC o OD,

alluwmenlt ot dlwouo  odls Lordd

% . P
s N4
© ) © Q
© A
Lonwn
B P,
¢
\.Lb I\i\q .
O A O Q



Teovemo. (det 2x2 come eneo. on’wTQTO\>
Sice. @ oma Bane wuitoua ai VE.
Vate due velhou 3@%«%0& 5{5/0—&” SN

Areo. (P(6F,08)) = |det (75 (OF ), F (GB))]
Am: (owidevoumo  Oo neﬁwﬂe Sumaione

A WxV, — R

A&g\’“{ Yoo ccome

Praca. (€(S5,08)) e (OF 0Q)e
Jono Conworde

R(&,OTA): ~ Flaga. ((?(553,0_3)) se (51;,6—(3)e(5

ono dincordi

—0 —p
O se OP OQX
sovio o2lineod L

DimoslWoumo e S & multilineoue |
aUMenonde e vale 4 ou B . Una velta
dimortrado gquslo, i Teovemea ,Vuu_ocdeua—a
L onnuma.  he

A (0P, 00) = det (Fy (0F), Fg (00))

e qundt wndude Go dmosTwarioue,



A &2 multiliveone e efaunaule :
bo Slemo &ASomWTO wedo vel wno Y=Mat,,, (K)
& omiuune (foenciaio') dhe Cosla £ou vedee
L) A (2%,0Q)=- 4 (08,0p)
2) A (AOP, 00 )<=x A (58,00)
3) R (GR+oF,68 )= (S}, 00)+R(6H,00)
4 5{’,5(3 eVozl VAelR, A+0, ¥YceR,
Se. OP ¢ OO >omo o0hneaT quute Lne
wgmagliomre cono tumadwenle vere .
Qmumiomo guindi e (OP 08 ) oio uma,
Qone ok Vol, Omevioumo che se (G8,06)
€ omwmde con 63 gllowa (6&,&) € di>oule
con . Qumde 1) vole,
Su\?\?omimo do. ademo 4n ot he
(07,0Q) s coVode con (A |
2) St X>0 . Allva. (AOP,68) & oucor

wnpode  con 5. Quiwnd! | pet de Binitione,



—0

A(AOP,00) = Awa @(ADP,08 )=
= A Avea @(SF,00)
= A A (6%,00)
Se A<0, oo (ADR,0Q) & discorde con G
qwlmx{
A (AOP,00) = - Avea (€ (255, 68))
= — )] A @(612,6—&)
= - 1Al A (ob, 06)
= A A (6%, 0a).
3) Sia ceR. Sec=0 non c'e nievle da climodlione.

Suppontowno ¢ 0.

— -—P —0
,i:. ). O PrcoQ oPreoa P
‘é:-._-:_p’f-/ ;.'.-‘.'.\_,/' .
Se c?20 Se ¢<o©o

Uotiomo che (OFrcOB,08) 2 conovdle wn B3
o 0gmi ce R Tnolte €altezeo di @(0P+ 8,68
relaliva. olla bare OB & uquate alf'alleria (i
@ (67,08) wloTiva o OB, Gwdudiows che vole 3. m



0SS 1 Se 6 won &€ wumitoude. , ovueo oe
o q,w;.QJv\e_ amitd M miowa. Area P@)=a
oo

Area §(6F,08 ) = a |det (Fa(SF), Fg(00))
Infolli, <n queilo wwo {o  fumrione
48 & multiliveote, altunomTe o vole 4 su .
Guind 4 5 (0%,00.)= det (Fa (69), Fg(68)).
Aven wwhionlo che B € .omitorl o €

O\AM‘v\clc PUVD AL o5 owmaiole ,C/W\Po{(\amq .



Es: sta © wma bove umitouia .
Stano A, B,Ce £ tre nuali el fiomo t.C.
o (08)= (2), Fa (0B)= (3), Fp(o)= ().
(eRcofore € onea del Arloumgolo i vedlia
ABeC.
Sol. v Ste Tl lwangole el vedie A,B,C.
Allova

- o —_—

Prea T= _'21: Areo. 6>( B)

P £t Teowma

Area @(CR,CB) = | det (F (OA-OC)

t

) Fo (6B-62)")|
= | det (Fp(Oh)- Fp (2 Fs (OB)- Fip (02)) |
— \C\ﬂ‘\' (2 —t)\ = \—3'42\ - 15

=5 Aaea (T) = 12 |
Z



Y dedlewmimosde 2x3 come volume gueudalo
Def: Due Gone @@= (OF,0OF ,0F e
@32:. (5—(54,@:,, 5—(33) ol dlicomo e,qi,degg

e
(73S (5]\)’\ ,5%3 fia. lo sTerdo e o A o8 (56\,5@)
oS (63» lO—i;;) ’E\A eo sTeno Ma\ao A s (3&2,533
P

Py P ! @L
/-‘Jl/-i‘b N Q-'Sv R

2 "l@q
/

Oy



LS‘Vi(M;Pp'\ a LQP\O\LE, del Adefeuvninowle
Abbiomo v<>lo che pet calwotoe

L dedeamnmoude df wna. vmolmce

quodwla. pooxiamo operaue sulle
ugke o oulle wlonne per wdwnie

bo. mofuice ad uma malue Tum,uxo(o«,e
K wi deleaminomle e seunphremende
Al Puoafoﬁb Jeﬁ& demedi Au‘@g@noﬁc\
Uedioomo odero um' allia Teumta -
dwbiomo L dedeminowde o

wo. Wmohe mxan , tidutendocl o

lesborze L dederminende di
moduicl (MY x (m-)
‘]26;‘; © Dalae  Ae Matng, ed ume coppian (€)3)
J%&m’o\mo HijéMofl'(n_“xm_\} vome. da
sofhlomaduie i A oWenule. Umuovendo

Lo u‘ga L-epima e o ooeovmq j~m|‘mq.






TEOREMA (Sviluppi ok Laplace)
Sia Ae Motmxm .(HQ

1) Dalo am 4uelie o wga Led),my ol ha

k‘et(A\ = Z Ay; (“ﬂiﬂdc/{' (A%j) }
J=1

Cﬁvi[ulopo Aed é\JaminamTe, ¢ bLV(LjO fo uja 4\)
2) Dol@ wn 4ndice X ooﬁonno:je{l)-,mj 3 ha
LC‘Q{:(A\ = % ai,j (—1)£+Jdc,f (At,j) }

(“Sviluﬂyo A?J &J (AMLV\QMT& QVMJ?O %L oolonna\j”)

dim - 5L> Siano /e\,i-:-efcj_.) fe\,n:f:c 7

’L{}j"\@ d\. /ﬂ-n JOV\)e,(,O
PN
e; = (0,0,..,0,4,0,-,0)

Allow. lo. c-enima w3y A Ae

m
. A A 2
Q( = a;'/_l_ 'e.f + a{ze—L-{‘--'(‘ a\'n eh ’;-_ZT Qij é\j.
J:



bollo. Uineaut ded ddeminanle
w&eea £ —eNWNO- %30\. OM(’.MLQWIO

O\?/{—(Q>:- aﬁ{'(ﬁi) )QL_,,) ZCQL\)&J} Iq )

)~

L a‘ Ci@+<A'i) ) l hH % /HI.HJ-) ﬂn)

J~4'

=

Riwnowne } Cf/wmol{ J da. Awmoslrose _ che
—~ ()
o\d (Ai) W, A-f.-'!) EJ J AC-H)*-) HH>:(‘4> o‘d'(/)r(}»
P '
Ad(pfirj 95—‘) /G\J-) Af*‘) =) 9”) =

aii e Oafeg B4 amﬂ - Gm
= dok aMi Smam Bafa Qg i1 3 av—l‘)'l-\' - Oy
o ~-- O 4. O -~ O
a‘1,+\i -~ . aif)j-\ OL‘€+1:) Qv -- Alnin
] : 1 . (
anﬂ, =~ Buia 8n) Gnys -Cun

Q4 -~ . Q4j4 O me-\ -~ Qin

— 0‘0" Qiaq --- aé-\j—\ O Q\—|5+\~- al"‘”‘l
O -~- o 4 O -=. O

Q":""l'l v &in,1-1 O Q—t:'l-l,j'*'\ - Airyn
p Y : ' )

&V‘Ti == a“,j—ﬂ- O Qﬂ):)‘,—lt . Ql’l,n



Scombioundo succenytvomenle Lo 290 L ~en1 mie
con Pe u'ﬂlqe, mmedvolamenle 20 PYRL
olUeniowmo
Oucrer OA O ccae O
. Ap-~ Wi O Qijyy - -- Ay
1 :
— (—1\ G\d: Qg al'l)—\ 0 Aia JHi oo Qi-n ¢ 4
al.ﬂl ’au\) \OQ.H.\).H Q\HV)

Qna - V\j—]o Qny+1--Ann

Soo.mk{omo\o sucendivamen le fo w&)nno.j—aima

on Qe, OOQOV)Yle Cmmediﬁqmaﬁa O\A{HfsTtR,

ohentomo
A O.-- 0 O .- 0
J )-! Lt O QH - a\)—l q\)H -- am
= (~’) (—l) det |
0 Q/ {4 Ql 1) |Q\—|)+| ﬂ\—m
O@u—m_' Qu—l,)—l QH—I;)H al-HW
(+)-2 O aM-— Qh - an J+ "Qrm
(__1) —-( ‘) )) J

<«1>‘” st (6155)

Rimane  do. dimoshove ded (0 Asy)=detAi



O vwiamenle
O

\(8 <?3AC,)') = Ya (Aw’)-;— 4
(Paché 2 ), q windt
oet </€‘)Z£5>=O 4=p Y9 (g A?cj ><m
&=b ‘Pg <AC5><M-—1 a=p det A{‘)':. O

SMPPOY\\:O\MO c]WCnolC he AL\) 10
invedibile . Allown episTono meluw
eewmedoih Ey - £ Toc.

ch = B4 Ex .
A lowo.

A O Ao\/4 0O (4o>
0 Ay /= OE,>(052>—“ 0 £y

DimosTuomo dhe

dek (22 Mk
bed 03%L moeTu e elemendore E



NoTiamo che (ggo & anwoL
umoe modue edemendone dello
dedlo slearo Tc)oo di E -

) (g Pg >: Rejei
3 (0 5ev)= Dir ()
A O

) (0 ﬁj@\)>: FCH,)'-H A)

O urndt de)f’(/I?)-ddE Ne seque

Aot (o )= det (55) - et (3 5)
= det £4 --- def Ex
':—OJGQ' (E\ -“EK>JAdA\j.

ome.  Jolevanri Aimodlvore @



2) DimoosTuome che  dodo um
indie di wolonna J
m "
ote/-t(A):i:Zl} Qg5 (1) cet (A5 )
S\' l'\& : avflu”ao al,U’,Zo. J"—ﬁafma
a/ fu.‘So\,
okd’(A) = OQE‘/’I‘(A{-) =

0y 55} 45 () e ((A);:)

1L

L'-l-j

det (ch)

)

e
——

|13

ot (-1)

\\
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) o g-1=2.

-1
O
A

O«x « 24_.
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vyYoxy —
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Es : (alioboue A dedeaminasile
dello aeﬁuwﬂ, modu'e. | wromdo
Lo avievtpqoo @uwvao lo 2 uga,
e @\/W\jo lo. 3% wlomne

A2 3
A -1 4
2 1 -1

égL \ SVQ\U\PPO &ijo ’&LDCLOPMIQ ui&

Jok (35 i’>;

21 -1
= {L(—\)Zﬂold‘ gf 3.> + (-1) (—1)221!0# (2 j)
+ 4 (1) et (27)

= = (-2-3) = (-1-6) + (4-k) = 5+7 -3=9



Sviluppo ﬁwwj@ lo. 3° wotonna

ou(

2
-1
1 -

NA;
B

>— 5(—!)4;21# (z 1 ) +

1 (- l)2+3dd<z4 >+(~l) ) a ( )
= 3 (/H*Z) + (4——4)—-(__[ _2): 9-34+3=9
)]
Por wlolone £l dedeaminoule
Y Unoue & opunziont Aemeiidoni
s llL ujhe o oull cotonne pe veate
Ao u’ja, od uma cofomno. couleucite
molli 2a0.
-) Unone Yo D\)CQ\APY)O Ax LQ‘pr(L gwyo
Tod 4(70 o Tal wolomne..






0s5: I8 deferminomle & € wmico Lumivone
Aet: Moty n (KY — K fak che

D) olet By AY=-clet [A) Ddet (DilA)A) =N ket (8],

3) det (R (<) R) =dlef (A)
Abbiomo vislo che ume Tole fumiione
Pus emece cofwolela wmy&'ovf/u/rrlt'
A Laplace.
Se wma Lumptone £: Mate, (IK) —2 K
¢ mullilineare sulfe ) he gellineute
ouwlfe uyhe allovo. 7Z be 1 }DW/u‘JZf 1),2)2).
Se. tnwotle —F(’ﬂn)’i Mova L= et | pec
0wt .

Facwamo vedew che def & mullilineare
swlle u‘ghp— :



Al Ay ©
et e}; = ded éxg =

A

A\ A"L

aL'H'H-(
= olek A+B4 = et AL+B ¥ (-1) def ﬁm
QV\ o An B

L+n+d + m=L 6\
+ (-1 def !
ﬂarB B

)
[}

An

A A
o) 0‘04' ( " *dd' \

+B A B
An HV!



Calcdo dell invewa. wediouwTe et

Def: Dato mz4 ed uma mafuce
CIU,O«MOL Ae Mot pxy e dote
wum. andiw di uga € ed wm Andie
. cofomma j, <t cofalioe (y3)diA
e L mumeo
Ci=Cep (A)= (1) det Ay
Quindi , Cij ho. fo 3Tomo seqmo ok et
e Lt) & poakl ed ha gm0 oppaslo

e £+] € d(aygow{,. I a@(jyn’ o0 aau/{na/u

+ - + -+
+ - + - +
+ — + - +
— 3+ — + —
+ — - +

Poasiamo LLSUANRAL % DV“&APPC

OQ'\' LO\PSQ(Q uhomd O q/(/‘-%’ré\ Y)STO(?C.OPI?,‘



Set A= Za CJ,J _lea Css
Deb: La mdluie agoimia ad A €
lo. moTuie Aga (A) che ha
LOYVE (DYV\POV)%L/I;' i cofollon A A
Cuy Ca -~ Cip
Qgg A)-(C2, Caz -- Can )

Cpy Cnz - - Cun

Es; A—_—(g db>

Cu(M=d ,Cia(A)= -, (A)=-¢, G, (A)=m
g (4) = (5 <)
=5 Hg%(A)ts (—ccl,—;,>

= A Hgg . b»(f\c—’oﬂr- (adébc aa?—bc.>
A (A4,



TEOREMA
Sia Ae Ma‘)’nxy, ) A&o»&,
[A Agg(A)F = detp 4.,

dim : \/wl{:\‘dn(owwo e G due maluus
5oN0 wgwofx oVWeo  che

8 det f se A=)
(pr o &P‘m ;{ O «C?j

Vediomo prima Co componeude A< :

G pfa?)("ﬁ)j = A (Byg )



Siee. B la mahite dhe ha & 3Tene
2(8\\01 M B o PMT& Co. \j~aa\'ma
e € p(r/\guoﬁo o pr@ p

i

B | A \} A='| &
AL lPr{

An / An



Dalo the B ha due %’jhe_ wgu,aétj
def (B)= 0. Olteniomo, sviluppamdo
df@f'[%) ewwgo Yo J —enima uga,

O = det B)-— ) b:. Csx(B)

—-—
-

n N
= ). OLi CJK (B) :K.;ll_ iy Gk (A)

K=4

Come. pofevent dimodlaie . @

COR = Se A & invedibile

-1
| Ay OMH Prgf) ()°

y 'FOYW\VLOXQ— Ad,ﬂ' invowoL  medieunde
& Adoaminonde  Tedwllo >
JA{QMAQ ; Fovwwx,@& h Om/Wl(’/Z,",




a b

éSt Sie. A= (c dyé/"\ahﬂ(lk) tc ad-beczo

C41T_ O‘ CZI::.—ID

C\'L:—C_ sz: oo

= A= A1 <a —\95

od-be \-Cc &



| Es: Calwtore £ dnvesa, A
1 -1 4
A= (Z 2.4)

1 -12
2

wWlilizzomdo lo Fovmuﬁa i Gramer
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