U Q) (a0 dew
ol ewwome ok Geomeduia (9 cfu)
veie Jc
o O, oa V]

D\‘owwo (fcﬁu\ e 13/20 o gmallo
db\/ AVI\QﬂA,DL 4_ (3 (-CM\ 7

\" i |




ol s T T 21 . l
A (’3.m+ 6. 2F+9.-x ) =25

74

= X = 25-2h — F19-£-2+=24F

( 2! ;E : 2 lhO f Eg el .

2olusione X=26F ~ 29 ¢ .

9 .
Il mnimo  valo c)(\e, L)Csogma Pwmdw

peA ovew uma. wedia i 2530
. Trwa 4 3 epoun. & 20/30. B
Un' equarione della. Lo ma

X =b
A\ d\vwwvv\o_ eqa. Lintoar. vn 4o Wiojot'ex.

e 20olustone. & um mmmeo XEJP: AX=b.
St S £'imieme dedle. solurloni. Allora
~ 1 5 2
laJ 2e a#0

S=49 .
i< o =D e b=0

¢ . a=0 e b#o,



Es [__Nicho son, es.A.2.4|:Un AsTehdo

-~

AA &cmggﬁgmgg Ll azlona dent
~ deslimoll um {fowndo ennuale i 50 000 €

mvesle an due  bomche e pagano

N T 0 P

(Quomdo  deve emew mveslito Am

s uwme. Yeua. €

—\- (2

) LAY

Hﬁw@% o 9
BN oine oL

(10 x + /ILS = 50000

—T

100 4100

)
7 X + U — 480000
( J

MMMMMA&—

COW\WPO\QMCQ\AMWA@ \ /,)O‘\WL-L'OMQ_ COM UM E. .

(
\




AD X + 443 — 50 00000

10 X + 10y = L.EO OO0 O

Se \e @rAAOA;:!‘QM!'. >on0 evilvombe vera allna.

- deco

[
/
L

\é = 200000

ma. o Movoo
X = 480'000—\%: 20000
e “onc wi 9)

A pmioe solualowe.  comumt.

e \ nelle obt\(

2w e boneoe be ¢ dedle Loowma
A X, +bX, =

e Ne Q!b,Céﬂg B

Y

(\X{e,)(lL com'oo,dono N &Dupomew@ {L).

2
<

Una. soluelone < umo coppla. (X%)c R

—_— N



tole che O X+bX=c.
A z

P05yt 0 m\ppuowfm L >olusiont

2 -
ounl P(Q,Vlo £ Fis>xiommo
N R Py 2
awme. Oone (P10 4 di L)

~ ' , —» —_
%QM@MMM
5L OMO g@o&owai( della STeme. Q{A/‘l/ﬂﬂez%e)
Ro_pp\wijDM\O G soluelont ol
AX+9Y=0O
v

A

1) I
/ 1
/

- / ’ %
Temoriomao o (\g) =

A NC N\
7S

>

)
_—U
—_

)
N

n

X
-1.
]

—
—

= XVeRE[ (2. 4

L




\-2)

=< ( i\)

-

OSS -

Tn Lolds |

-

Se (Mex allpo

y=-2Xx

\dJ/

=D

(KN [* NV =x(2).
(=2

\J/

'

\~2/

, —D\

/

A\
)

Pe

\

i
%

/\

P

\ v

= Y4

ol ‘('\,

\




/

\/] ~

</

//,f\’_., ‘
Xﬁ:( 7) 6€UML

| 74

/

AN
d

N\

.

3
\-

(4 DX =3¢>3
A N

£/ X\
G =4 (%)
([ \J/

~
“
vJJ/

(4, -1) (wv)=3-3=0

=3

4
<(4)>

_-:O‘]::

| £y

W-re Y, =24|

)| X-Y

4
()
[\

=D




T = (nlemnTis

—

P |

rJ/C (/D‘UPAA,E , m \.‘DW

AN Amp@uc (A)

AY 7
s

Earm N * N

OYe .l ‘ 12210

in VolTs (V) La covverle e

do. stnisha (4 ) a deslne (: ) .

3y L/ J

Lease o\l

Ohm:

E ~ } R . v

A

—

WMo wnlslemro. R

A —— A —2

oL UL

e Lo, olhrodeo. e inlemditd

T dolp

Ao

V=RI




2

Leaql di Kivehho £f
—_ T = v

N\ / n ]

:
.
]
L)

L LY ' e e

me. edL

— A4 Unvs | e) . .
' LA ool dew
wo  elue
A “lemaon "



—a—|i—
90 (1Y ) 2Q
L'L_. — \—/ N _\
A l > — é D
A I Lo l___:_l" D
A N
T L) —
- 1 1y ]
‘l
L1 16V

Ro?)o\u Al 9 Lumone

(‘A) l"\‘ 12 = —5:3

(\B ‘) IS = Izﬁ-l!

Qy%o\cz\ A W\O/J\C&

—

T,+ 2L, +1T,=§

)
7/
(@) -I.-4LI, =-16

-
T ~lema o Ql/wl.vxo\(, Modvice. towpleta

) LOA |8
741;*—12 =& \QLg-/-L \é/}
4




-

SisTom: Pomeaar NE

ced DTmol,@,QL o A drwoumdichne

natderd odello Me desuival

—

AL 100 D [2A0XE  bOAGUO D

'aog\uwlie, ?\J\Z\AU‘L\‘D(O :

Dalo. uma %ele Sladale, ul mumewo

A mocchwme che eavomo ad um

N 1

M@MM&WAMAMIL
AeX Z\Dg?&\w s bona. sullo
. A - N
7O\ WHOWE. X, UM dudlemar XineOUuL .

Ve dLOOWO  AMm %wn’m’o:




Es : (omideomo fa ge,guu,u'fg wWle

i aTmJe O 2eMmH0 Awnilod

> o %{_ o —>
IN A, T
\o/A
\,A D f_g;ﬂ""é
£ Y
'S PO
v

LD

lvovare P@sni DL

N f?@umi oM '/"LQ\-F

&A/Vtﬁo oMy s\aoda .

So).: Dobbiowmo Tro |

N

oy fo o B fe b

Che >0 L O

—

A

(AY 500 = L eforfs

®)  f+f+f5 =400

100+ {¢

d) £, =

fe+ s




2 £oef, +f5 = 500
‘C+'pl+ C';[-(—(OO
4 1 ¥ D
] f‘p_—\—-‘:.—-——‘:/: iOO
35 T6
_*"pu ""-C::O
LA 2 'S
la. rmedvice cova\Ja ded ~lema. €
[1 44 0O O |500
[4 00 4 4 0O |eoo
O oO4 O4 -1(400
\O 4 ©-1-120! O

\ -

Lo yoluaiowh ded ovdlemol Jiewdowo co
) ?MAAJ'VC. Ad @%,p(g , @33@@59
;)cg%&',ug :E% £S e« £ ome PMMM e

OKW(O\)\MO ()\/\e, Q\_i&,«?s 20N o o’\fem«Je coSU”

(£ - L00—f -F¢

2

\ )
°(} 'EL: &*%
[ £ =100_-C_ « &
e E
owme  {mpormo o Loar o buve....

\>d




. / A

A= (04, Qs .-, Gn)

\ - J

U M. mdduce der coeWheieud

AL
L
g

fﬂ"egﬂmiem bneosn (=),

D T A
do. ameduce  cobonnao

&
. LV
N
)
)

X=

wmio. wmodwe XeK & {f.c
AX=b

[Y L ; —t .,
b 90 cdhtowme eamiye Wolo ’d’/{a;.




NEOAL

/ \ A _
Y= (\4\ mov e uma. >luscove.

4/ =—

b

ale mm eC)’/{AﬂA_-(on( Yneodn

e-q’hi Ql( X;"l" - — b
ya - _
m _--+Q =b
R : ; ) Z\C[E




Lo wolmie mxm

l On Q) - G\

\l

LAMNL ol M_@uﬂ Q,q/u,om.-iomd

— P\

(ovdinody come welle mdlue A)
N vavTuice, el feamini noll.
lo.  nmoluw o blocdhd

(AL

A

- . P R id N T
9 hlovwme. MU w LOWMpida. dk solumd,

o

{

«__/




aflab -

0 SYmS
(94

I

O OMI0

L

\ A
S Ym Y cwo. vauralodly

9 (, \,N\'\DO \\‘ C)f)& :

/A ha\

Sum [ [2,27) 4 [V i
J \ s © \P‘i'—l "\&z}
|
fﬁni- Xi =2 Xe r3%Xz = 4
e chtomada @qni
- . o ppwz
X=3Sum | X  [311) syms X1, X2, X3
J \ / ! / J
1 = = ==
Doda
*60,/)12.' 2)(, _‘32(_2) = 5
= — ::S .
L’Z_X.I-'}X? =

. / \
ltons Jo Ma Y’l‘x(\eani egn 2)




Dollo um nixlemae. A m gqg Lo L on L

Dimeoss nelle woniodi\t Xy, -, Xn

[0 X1t Qg Xo+--. + Qun Xn=b;

O Q2 X e —
<
' —t @ =b
_
&L mo e
/o‘l\ an_ o= - Ot)V\\ . £ N\
A; { 0L7|‘ A - -- 021 & Ma,— mxw (\ K)

)
- \
\aw‘.‘ Qwmy -- Oimn /

-

N

che Ia\cg pes %Lq}he Qe_ wicA wo 0(% aoe‘

aelle D(V\ﬁ@& fg@%i@h Uneon ol dl/ug' wa

molice de coelliuenlt Jel ovslewma .

Lo meduce
/b\\
[} om
= | /6 K
(om/
an Mtomma. waduce dea Teamatnl no (L
N\

/ A \
A= (ALB) e Matma tnen

o Mmiome  wmol Ue (/()mfe,/O% .




2 Lo — =

v om ' ' 0

X: = X¢ an QSML g%/u,o«&t‘owe, ot olliene
AAMVL O 44% ug%&'wza AL muwmed .

Quonds  vma oolustove del ool ewes

Ty 7 -
£ uwme maeAe  colowno Xél " E.c,

—

AX=b| ()
N
(> A Q = ‘ong.
{ 4
MOV\L weduale ().

Es : St cgmld‘im'. ) af‘f?g&ufle! e oL
E— " e I« nl

\ DU LA =3¢ I n




]
&j- . "2 =
[4 2 3\
A=1\2 -1 4)
le. moTwe Tmm[m{ nole ¢
/o7
b= ( 2)
Lo tmokwce oovmp\eja e
~A [4 2 2]6)\
A:\_?_.—ij_ 2 |
. \ !

2-t\ 2\ —1\
X=\lo-tl=| 2 |+f | )= Ko+t
- / o/ 1/
e dlumione é\f)z aCSTWCL xlw\ o&m {GUA&‘
AX = AXort Av=(5)et (o)=b.
()




Es: St comidea 7 353;4944713 SUaTEama

A

Gincast. el incognite X, %s, %, Xy

WA ‘ole sovio

2 © 4 o)
A=lg -

e o ik
. [ 2\ — '
b= l\ 6 ) M dec Teamint ol
A (2 0 402\ —
A:\\inz_@/g E,)’.(W\ VLLL(,QWt{olfja_
‘f Y r\ . o

[ 2L\ [21\ [-2|  [ol
XK=[-5 -t | =[-8\ t[~ |45] 4 )
2 & ) o | 4 o ]

\2s  / \ol \o 2 |

! /

= Xet+tTUy +S Wy
z ocoluAtone s telR:

= -+ S = (7~ ° o

S

&)

N




Doldo .um nislewon

AX=

—

0 Ynoun

T pondexewio oe. D@Sww' C

1] Per a,/(uglj/; Ae b £l sialema

2 ‘DL%OW&

(:ovvew omwmell e

\

9o luaroni )

/

’

\

~2) In gqun

. 2010

U >Ulont

/




Dodo mn aislema

AX=b

AL wn e,cle/un%iow( AN

" énwﬁfmﬂe

M&—m

(\a‘u/CnolC Ae

mysNvTy

n, XeK" beK)

ol Jnledioumo per al/u,ouﬂi Aeb

N0 ommelle SOUUALONC , DWELO

_ L\ . = ')\ L A\ | p))
e wiofubile o com Poﬂl oL e .

e+ : |O 0 clelle

lonne  J

——

ol (A)=< A" .. A>C_|K
= (0 ool ole A R™
%VA//:P/UO\ID hrl le ‘/Vl (olonne
A A M A




Arbblomo %/Cd o>evod 0 he

~ \

col (A) = { AX [ X€ R" = Im(Sa)

[

Quindi wno. puime O/CD")O’DTQ_ 2

L0 oislema. AX=b & oomPaT(1>567
i |
Vv
13& C@l (A)
1

(Quenla ggmp\ige ODLAVDALOME. (A

?&WW/(TQ/ %A‘OC Al dTabiliwe e

: - - )i
e M<EM e cL 20M0 M u:){},OYlY)e |

PR A Lnearmeude zdmol(lowdwjdj
oova. 0 ~olema AX=b

omwelle ~oluaione Y be K i

&N NSNS




E'ScW\Ei 3

Drre pe O{\w«,@; Aeclb L0xblome &

oovmpoj\t‘rpiie:
\ \ A4\ \ 4\
1) A= ) b =

1 =17 | 2,/)

=> § A A% sono fin. <nd =b col (A)

[RL

\

=b AX=b awmmelle soluaione,
R s A Lo WY . r A\
Kz Y%/ ) R

— — (4 —p AX=hb

mon ommelle soluaione .

. [ A 4 O\ A\
3 A={,4-4) b= -]

A2

- Ai,. A‘L‘JZ sono Hn. andip. =p ao(A)=lE2
= AX=b owmmelle >oluriove .

, A -2 3\ /
LY A= \

3\
)o:/l?)
1 - 3 ) L9/

) *dso\m(oua
' A A A\ N
4 )  b=[3) =b bé<A A>
o /) a/ !
b

1 A
mon owmelle setutlone .




Def : Tf moamgo df uwma wmaluce
Lauge

— AeMaty., 2 Lo dimensione i col (A):
va (A):= dim col (A)

Q
d

7~ 1 .1 A

JMLMM%MLAM—

MNWMNELLD Moo M Dlonne

M A Dimeoawetle /(:md(low e .

035 : Yg (A) = min (m, m)
TVI-CQHC , w{‘(’A\) e wn QOMODPQ%(O

JehowoXe cda \\\ 8WWO olq n vellou,

AJ/.Y_

Ste. t.= W(A\ e o 4/’& Wa

\

MO J(/GA& di col [A)
levx()wtmmo tome. 2 TV M
tole baneT |

—

o~




A= (A1b)
Per delinizione,
ol A=< AAJ - AV\,. b>
U ha

v

N B J
—_:.<AJ._.--)A. > \

A

InLalhi
Y 5:» I A
A,y A bjcC ol A

e q‘,wc\nr,l( omche (L Lowo Spom {o &

v o /V)L Ledd .
Ae <Al ATS ¢ <A3;--., AT bS
> LAY AéY bare. dx ol (A))
e qmindi ol A e <A AT L.




T JDOJ\TC wolone

cg (A) = dim <A _ ATb>
e quand.
E—— I —
m(A\-z,<rq(A) r+4. . |
ﬁL@mﬂL&SMsM@ A

won lieme. um  (moreme Cin. Ind

LOWM meo 0

oz velow AN AT
o c 47 J /
Alloro
be olA ¢=b be<A°J y /\'”'>
a=D {Aj'J - ‘," 9, bm. Dip.
=D vag (ﬁ\:ra(/ﬂ
JNTTTD
Abbiomo  odimosTrald:
TEOREMA (ki Roucht —(apelli)
AX=b & OOWIID&T[ Lle d=D g (A\]=t3(:/\:\




\2 \

QO\U\/\?-—C&,F&UL peL STodiline oe

-

L ) Wmem o

(,VYVI\J’.)O\I\:‘)D(‘\'{: :

L) [20,=3%, + Xy
a

X, + X3 +Xy = 18

[ X +2x, 435 =1

x.—x,—-DC-;-—Z.

\

L)] x +0x, = -3

23’ ..Pbe')




4) [4 -3 O 4\ [ 2

A=\o 14 44 ), b=113)
=b ol (A= <A K>=R = 3A=z e becol [A)
— A= 2 = — H {one .
‘ (4 2 1 4
2.\ A-— 2."'-(- b: 2 :A
g 14 4]’ A

1 z/ 1]

=b be col [A) =D Yo Z\\:Y?}A.

2 3\

A
11\ }):-2.
4/\/ O

. A
)A:i
2_

7

g A= %A‘i Az‘j nono evideulemete

Um. Ind.. Vediomo »e A36<A:AZ>.

QUMD A om0 AL J)Wtew]'o»c:
> /A

| 2
sh=A+A=(0o]=3[0]=3u’

V)

~ -~ 3 a
Pea P Koomwo M scamnblo

I a2 (A2 RS
<SAAD=<U A=< (2, {T)?

NS A-S-: 64_._ 4/1)'1— '(:_)_AZ Q/WOLGL 67‘—‘-4_




I

Ny =0 e

peache

< -
A’ :—'!:A‘Qn

L=

A
——

=l

>0

IR .

2 =D Y O A:‘-%zYQA.

-—

—
e

D

—
—

col (A)

A< A A S

—
e

=

'(‘aA

= Ha. So\l. .

t ¢

J
Ya A < min (3, 4)

[ ~3\
(-6 )

v

(A 2\

E3IYA

—
-~

b
cA'>3)b —y va A

—

/

\2 &)

A
col (A)

=4

=vqg A .

=F

—
—

+

>\

b=

2 -1
1 )

-

on

be<Af>

Pontoum v

s= A-N={4]

A

<A KN>=<u, A

\NO/

1> 3 b

/

®

—l
1

\ o/l

<[ )

—


































