Vettori e operazioni vettoriali

Prof. Francesco Zumbo

www.francescozumbo.it



http://www.francescozumbo.it/

R / %”d}/ | b BT . 0 ’

WAL oudedhbs  ae adihimvmabon,  aclbenbs no wevr (104l
poe wewe o aprfee 2 foomini Fpeer ma moAbe fononn,
o melle gramlevie mem a0 ol obuonfe

bl e fan ablelt 5 bl

NVowmeri C Veﬁo/“a[. .

B fo velior s Lo apuns, fo wlochs, £acclriom,
Lo ferona | 4k porno

!

S)MCW""’WW‘\Q A Ut tom, /’W\AM /\"/l«» : j/L ,L’/Ml

Lo oo ) A el prebico

(/@{ N ,Lo(\n.l/ow\,g Loy ’IJMDL'O&,‘\' me Lo %1%'
e lon o VLH\Q"L" . PJT- {\‘/é %(\"Vo Lo ’j_:{\q_}\\' /\"V\f%b(ﬁ/)[(‘

A TM .



SCA\M\; C }/eﬁon C Tewfem

/oma/(\q, w*mt‘(«& Le B, A lL«&wLo/“u & am Al

/),\;/A'q_l‘\‘(w}*& _g,o' e Wf@u.@n(‘a ak /L[\MOLQ, a/)/w‘&/o’v\o(*/\u ne,
(e ol Aarras. NJWL“‘Q < E"’V‘A.



e P”'Wn-m ( ol l/sz> .o |

DJ/"’\M' CY V) 3 H O/\CQ A 0/\4(\12_ }Q W‘Qt\/\(’“(—b , 04_{(% ]fb

Lo/t hﬂ/‘b\'ﬂm}‘p ; O("Q .
" HOD‘UID

- ‘/QVJ’:; :

- D (reglohe

M /moo(«/eo < A wax/qml(g /z.Le/&AQ (W‘C«z) ’O(Q/C |

l/z.“d‘ce' ¥ uPP/WA(\&. X,AM{M.(\Q OQ’é le /{% lo" ry
ZQPWV&Q}B Lot /(.«Q /(wa\GEt;; .o(v( ' [/L('(o"ce.

1)@ oo & X 2o 0(4‘ /}ytwm o /Lu.[ ML(’(O/\Q_

5 b

7/«40»4‘9 fox ﬂ/n,a/ia A wolea A, VL‘O’M% —+ /6&

FMM ole A {/W’D.B, o(.oL’L‘o% J\‘DM A

oo, ole B s A.



Z@. oMo oe £ _/Q|W+Q ‘3/‘-*{\%”0 LO'num o\§/
Al wlfe o & (\«LLHQ R W : |
DM ° PA “ ulfe ybf“’M L\“LMMQ k ’J\Wan. o(A'm ‘ora.

/.

////

Je ,%M 4,z,s,4 M Lo abone olrmonng

AL e L A ‘7“‘*»’6 Gozaq_ ol /wf{’/m@ﬂ P
Cajz&ao,«a.fo Lan j‘omol,o/{c /Wm,f*o frc@_ /& WM

L
A

/69. -0(4'%\%.@_ o(‘.o/e» /)_A,w‘fa o(«'/\l}'q_ﬁm\

ﬁ"‘%h'wwf{

9

YT SIS /fj l/u/ai‘({ C/&m /mw /D/«M\,'M'\q*%

C;@ o( f;y(4 («fc(? : °L\"~c(3)



VQHO}’,Q Qtf‘/l"bo//@nfe

e
P

D/U-K lfst  2ono 9_7_4,\;/) /e e AMW:

A Ao dore melds v Au aborsy
A phern

3) /&Q m{‘% O('""Co/"b\ ~ WQ-{ Cos™  Sevone Oriorg
a Cﬁf\ i QL 2 L Mo More _27/_4". %) IL(.
d_ e C Toro =P '



VP_ Hol/e, OID[)OW(b | |

o lelfoe &
) b Ao b kil
) ko S abona ol
3) ha Vevro Coqf'vefg

O PERAZ{O/V(‘ (/Q/?lob(‘,?/q'

e

//'
WM\«L .
)
-

~——

LsLIo[um,b wo| an «9/“% 20

' 'e'”@/\C—Q

ROW {/,,Hw.g/(t Comn /em ‘&d@e/ém o(e/Z

8"‘“’?”\0 T I.) 2 e lfo 7/,,\@/@,‘%\



[

bom  ma /&mf’w S oY /z\'/yblfo /A Lorammag,

\ngﬂmw\ ol ool ol X /Lwl Ay /(,«Mfm
el wmodaks oG B guats o [ wpira ke Lo
Sovma Velfovok dn  2infponile A alen, =gt

] f%‘l) OLMO(Q M' QMM /%‘m



S)sz A l/ﬁlfo'm @ < () /@/mfw 2 /WW ‘ﬂQ Qf”ﬁ’“o‘gm‘o

/\«Q%Q oLl’WM OL Q }’Vw'\«\m Wuﬁ\ﬁg‘. 4@@@1 oﬁmm

o\;l) ’hw\ A WP molhe "‘“’w‘km adiiedd /Q’”MW’(E\

A C = a+b

V,«L“d‘z,\ - - =~

o-a-+brc J“J

Pm'”“’* (w)@o(fg @4L:7[ J /,Box NS [‘*C\’jz/

it FHIN o Wb e 3
Ao PN oA WM& . Qs LW/

Rlomstdo, Limpo & on Ompra panhile oL Cmmaline

C,Mo/(dzxz YA o,ca’a(am/y@

}ﬂ’t %//m:,m l(ajﬂ YO /ofim %'QC'M'Q?(" M

it Aa mphe oA phogon,



Vollome differenes o Differens, Valforuylo
[ S

&. o\ounw«o (A Are Ao OL’//% be lf o e

——
—

o -~ Gl
P—C"C@(*'% ek uf/«@wf{ ool

~— —

O —b = &+(\1)>

ol bl oo (»Qﬂ/mfo Aa DL//M pg//ﬁe/é
pe s Aoy brea R Ll @ 2 <R dallor

OP//L@—JD (\D

1/( /&Jo o(«‘ SN &UZ&L /L/m'\& L(Z)L)E) o[ Q\

X l//elffq_ (% Seowme

R«‘MAJU\Q m'gﬁwf.q ugqg__ éy/é Q\H—I(IV‘M '3 W{“o /L‘A: z&/)‘b(b L
o\/vv\/\,“o ’Lin,kuz‘fb u% u% u P%MM



Sowwm’ 2 o(x‘ffwygﬁoma{g w. /6{ RDJD,J«L M @

SMFM‘% ol oo

Y]
<

U A o o deble e @0 J o<

I-{tm‘.}u‘q QIDD(&V\fQ (/evs, és/é Q\A_I(m\,,_\ “QV wro ,L/u ’C\L/IL‘)(Q N
s Tinpalls n% bl portly




FYO(‘QZIO(AQ olr MMfVMfo Pu UNA }zgl‘h) '

EW';LHW AaM IBM}O A ame wlta /L‘f%w‘/ﬂ"to\ CmuuM
"’(«a /&; A‘M//A‘m,\‘,iq EH& Pelr,)e mo'\'col,q Vi (J_) u/ée-& 29—/)(“( R
,wj/(« pbum,cw\*q o A'/e fo lb. Mwm S /\«;/g a/fq .
7 | | p

/j PMN ok amboasn o bu A S) (R /) Q) Z é&_

F"Cm'ﬁ‘vu'm o(\‘ P Aaa A‘




v

‘Dﬂ,o/im'm ol A |/,@.H\ﬂ& WM A ‘CD.HQ,

wna b gl rtane fome ya
E,J/;LH- UM l/,eHc"(n. AR ?\,\ “ /3
l) } O::ﬂn /‘ze.cu& 2 A ool o(v( (e lfd (CW\ IZ\,L *QM

,m&o(w{g> /),q/(}e'll ‘CQ_HQ P\.

—

QP\ Q\ li/*/Q (,OM\W{*Q !

S).Q a, i/m/io%zfa(/QJR = IO\/:}O‘R/

SQ 5: Q FWMOL‘M (J_) OUJR b\> IQR'} . ‘
Jo frona aum cgeled con Lo wlie R =
0 LIQRI</QR% QL o pandlly R/

I el & e i R



gCo«mtw\'mM OL' pon & lf e ae Condls d ZJ?‘{ @

S

Dlo A wllre @ w2 owfe AeS ) a0 agpbe
PJD Pde w &N’AW A elfore & Ao wha R .Q/Q

Elf&g‘
Eyt )MLQ oL M/fm Q A MDLM\Q e MM
Q Sf‘ At
M /7‘& A e 3. g RECN /W o MMM

Q,\va\*k }7,/‘(_ e M A'/@ [/ﬂ,//dkg «Z,

QMMJ\IMA ng bl tommg ol on Lo
o(o/@ Farna fotrions offromgs i Ab

/M-o( CM\/someml( di @ Q 10—/\@ [Fs @V% Qh’l{

-\-QS-

Q



gCOWPoS’(g(th CAthPMMp, Sl dm l/z”oVQ

‘j/\»

K\/ |

ZQZ%Q:jZLL (4]

A (’/) A #L'/h‘w\ Y IMPO#’I\A vyfn‘f’j’l'm,, A C/ka A/é ‘c«,g/%
@M WWL\' (ﬂ"LtB'L‘ovm OL’ Aam (/1-”/“& o OL" A /‘“"\W—D
fxm‘% e moffs /—rzqmﬁz _ / o slovmnfs 4



| o‘vA‘l/f(“
Amfo{l' e

) MM
‘ ’ . Ao ‘




n M;M, m“ 7,4,%,& ke o ol ﬁ%
e

1" [ prime) € e 60 @rme ok “f

1n (M Q,,,W;,) e Ao to wron poshs ok i

w

A ‘ 4
£ e
1= 1



Sede olcomall
Un Owwo o ol 6\’}%
J
28 121334 75

Ol 7}& rLVI A'MDL‘W J /('M% ,& ’l—ﬁ\'ownc, AMQL‘%O(Q
o ’é'l ’2—‘0\14. o(a,(n'f\/h,ou&.

0‘
4 g el ogels g & I 360

8col~fz tornmal (O"'W&z 5%')

Holto ackclimda olagh bnpopons, Areckitibc o Croatn.

Pocde L' oanple  pire wm oo poarh

Vo foore Topposdods & 32,386772°

Rorle oxicdube o wm bk 2 le | o syl
voke 1005 2 am owpeks paals ol 2007



S’C&j‘”\ R&Dt‘cwj\' L - |
Maﬂo Mt\'/a'/‘zﬁwfq olan Mefemedi o olac /S',,A.Q.'

~ R
v{\ W‘co hPW£MfQ e 0{ :,.-é-—— oty omde fo 7

/fojl 2 o hy O(A'Af/«'o(z j‘ow}g@ A aT 20.0(_,%/\.
) /ﬁlowgg,,é /L'&/fb /A

{W/WM ol ow\dJLO/ZJ WO‘JB@LM

A a(rzumﬂ i

Ter rvnonme £ ouple 15° 12" 3¢
0 f 1 3
- 15+ ¢
OZ o ~ 3700
ool @'[o[ﬂ.own,o (,Wl/ﬂ{\'fa At %Lo’\m oL *f*ta.o(% L'a 4°/3‘/‘Lr"'mt
AR A fm(.w'v\’o(«‘ -

Ol()l: 45+O)Z+D)OO%L&Z¢[¢4 :{§)20j444 o‘




Pﬂfc nlwrione a0 bbb, Rerwore R T
m%u% 7»\%0& /?"ow.dgo& 2~ A, 2 ihe
Zadlank.

Mt e ‘7//\A&MO({7 R W [\’1‘9’/%, A
Mg o ATV M TT volp -

—7]':3/44’(5_32(,5' ,
/Z\& q ))M::T omde 9210 20 s wg& /%

O\O‘ 2 3(0 1029/ {00 - O(R:Z.YT



Fimpe
/f’(m/fm A'AN fMﬁ& ,Q O/W"fe 'Lc‘,f( ,F QWM
020 ) //50 12\ 341

E%' P bra 27 Sl {’(‘9’/% S o(u\'/mo/@"

C/e(«-/e«: e QLL)\‘% j/\‘a\ «OVw/(fo
0{0\ = 45‘,20344[”

¢¢#anwa moﬁaiauXQ cﬁw&awwé(jwwj
d 8
d

o\
2 (0 - loo

15,203 44 : Séozol"y.%oo ;

0\7 _ 4;1203&[,& « {00
) 360

i 14,33135 20



\ !

R.
15202444 <3(0=-d 2T

R 49,205444 «?
z T
J' s BT 008487 T



-

M'fw‘m brnens aL‘ Aan OW'% /6'1 /)/(me
' wsre o(um w2 Uade IC oQ[ Taf pa's e llore He /%
awn owddhs & Tapele olllome X .

yczmo oL pam owje’(b
J

D‘@/’“M“‘W"‘@ Ao o(-\' Avn ow.ato/(w /ZJL /}/‘LMWM /Louu/% OL‘%
ma(,\ryw,“,g OGJZ WP s V.a-/?l@/\@ Vﬁg /% A om% O{
Z’f),ﬁl/fc W@('M el ercn X.



Booedionns o o defirmng owpels fra 2 o
b owaw(@ oL UM he mirime Je A fooma /%.
2 l/,a”d‘b\

.yj\\ @-[3'0’&‘90% " (/Lb(ﬂ‘ ¢ = Z A An A /L/Q ]0

el

a.L :' /)/Zoo(o/fq '2-‘-;/&/_!0' (4,2_‘1_‘-&//@,\(.({ Qé -

o] b) Crd @b el

¥4 /’)ﬁt,oa(.o(fb A Mom & e o oy e -

A Wm}h’axmmm.

\ -~
.S/' oMV g J{ &ol) :I_\ . ‘E, ) /j /3/7.00(“/)(0 ’L(—uzaa/\p_ Q\
'W&*\'VO,



f}UV\D("'% A'm W'o(ef-(m‘m LR kq,{‘(Q’\L /»V\@G_o@m'("

M P/‘(,oo(aﬂb V,Q,h(a/‘c\'o"é /6> 2" AP’V\O("(Q Cong

-

a/\L J‘Qm‘/gfjﬂ: O V‘l/?ﬂi 'O/of%

oL rva Ve ool b

Exzwn la.chQ.

Modeds =

forto : ends Lo ugete N4 /aﬂﬁ /4

Womo 0(0’)—{\@ .



M‘m% w0 e JQ"‘VL"W/KO }b/‘c@&o(anfq-
Douy‘ww»o Colw’ef"“& /“X /b/‘too(,o[fb Ma_ﬁe"c\,y&

Q@ Ab
SA. O(Q,\yk j*o(QJWw+Q /3 COWE N o ,4'/( Vz/f(v/\({

———

OC M‘A'Moh‘b./{ o(e/@&z. Mong o(amfm ko/%/ﬂa///u“"‘(a
Ims,  Tobariame d V! MM Monms (. 2 ka//(-o'z‘“

f\/,,Q Nend o Wwre ; u bl ﬂ'rm} o(oLkMM TUcohorgg A,

/g\‘qm ﬂ»\-% &Q' QAL g A'/Q M.(ﬂ \C‘Y/Jl(a ka,% \4'/Q
MO «

. o e " /_ -

~

/\L:~—IJ/\Z{

E\ NA'J(—W\](Q "Q‘z . a
M I)f(.oo(o/fo I/.Q/?(\/‘L\‘./% < OL/V\'((~ Comww‘&b((/o“



g v
( O (/V"PO (‘ ‘O'M'Q C /9 g  ’
s) Z ((' ‘44

P\

C



