
STABILITA' 
1-e C.Ohc..€R-o d; ~bl~~ e .l~o~ aee '..iol.Uù che ù\'\Ov 

,, ?\ ~• t~ 1VT't>Ct-U (S)\e, AU. IUlO.. C0U f ~ u ~'ti cS'tte d.: 

e9w~brto '!toJ·l\-te l'\01.l tta. in ~('Q..Ò..o I ~ t)O d.: alloldo; 

W\.(U.e. I\~ rro 11 te i\ s+e.u.t~ ~ 'U2.& ~"'tl ~e . 

"t>e{.,: Do.,-'o u t\ s,c.;4-em.a. mecca ruc..o ole~LUOnto Jo Co\)frt~ 

ij==(x,x.) 

.).o ST,6,. TO b\lJÀH re.o oleJ ~1s+ett.LQ., 1 olJsve 

'X.r (¼,--·,-x.c-n) ~~,~<S'Y\e 

~e (i~J• .. 1 "X-M] o.l½:o d; cmabc, 

m = ~ra.d..o ~ ..t'a~ 

?o\e,\\.e e ~s:~"~-ee tm-c>'fo? ma re on' elfo.~· t;Yt.-e. d.:f~-t<ale. 

de.e ~" ~ne ·,n lJl) ti s\--eu.a.o. ~ S e.cpo.'tl ~ d.lfefl\au'ha e..· 
o..~ ~ o ~M.e I _,.t ', evoeu~ 6\\e d.d Sì s+eu.ta. ~ ~io da : 

J!. ~t) =~et) 
clt 

"' 1! "'"Ct.) = G ( ~(t), i.(t), t~)) 
d.t 

o '" 1'llod.o ecu,. ~o..~ 



-OOJ~clo S.1\.>~0J\.e Jo ~~~~ delle p:>l>\~<NJ" cl; e.,~-t.~~ 
1e m~ ~e~~ o. \J\'nC..O~ +4ih. e °\ù\Y\~ ~~d.ttLò\.lt,.o 

,.._ 

~~l, ~~ l, '\V~~ G-= ~(~") cke~ a.u~~O"'Mi . 

'b ~ ~ tJno t~ -\o ~e :: (':x.e, o J è o\e \k> cl;. Q.C\.\..t1€-t bn:o ? ~ 

te ~-l s.\-~OJ ~ t\.l.Qt\.UiCO /2e te ~.oto ~ (t J ~e) C.o\L ~e ~ e 

~-\:n..\.o \Y\.\.l..\a. ee è da h:> cJ..C>.J : 

C¼:>e ~ C\ \ile¼ . 

~ : -s-t"P.~\l,\T~' ~€CO\Jl)o LY ~~U\.}'Q\I 

Umo ~+o ~ ~~~~o ~e E: Y è ole-\u, ~>.~\\..~ ~e 

\J e ~o 3 oe >O : ll ~0 -~e\\< de ="' \\ ~ f~) -~~ n ~ é 

~ ~ (~) ~ ~(~,'l~o) . 

"Qe~ : ~ V\t ~1'\~ 6"'e. d.: ~~ \i'o~o e he ~~ 'rt su~ 

s-\a ~ .e.e mel t:)e.Yl~ a: Lya pu~'°" è cle tl::c. 1\.l sìA-~l l...b • 

'Po~1'arMO ~o'"(\Ol\.e o"' e \u co-n '?je;. , t\"to'Cni. ~"'d.: Cii\.~ 

S'8 (~e ì = hi e; Y : Il '1 (t) - I;! e U < E } 

'2>-,e (!fe) = { ~ ~ Y : \l "j ~)-~e 11 < de} 

~ ò..e,\-. et n,\,o.~~ \à ~ t('0.d.u.ù, : 

/)e. ~o € GOe (\:le) =► ~ (-1:.) {. se ( ~) I "dt ~o. 



• 
")( 

o 

~ ~ Uno ~ cl: e9.lt.e.b-clo 'Je ~ y è cAel\o f'IS\\J\D\\CAtt€\JT€ 

~~,~ ~: 

-") 9e ~ s\;a\rte 

!t') ~w. \l~(-t)-~e\l .::C 
-t .... 00 

' X 

o 

-¼ *h,~-\ct o.~,hlro~co ~ ~ r.,.\o°'~ 

# 
~ --: Uno s-\olo o\:. e.Q,_U.Ù1brto ':1e «. Y ~ del'«> -ll,°\TQA1"TO~E 

~e. ~ & ">0 : 

\f ~o: \\~o-"Je\\< 8 =o ~(~):(t,~o): ~\U \l":1(t)-~e\:::::o 
t--t«> 



Esi ~-\or.o ~ "te.O'tem\ ~~ ~liet.e te Ul\Q. ~~'ti 6l\e d.: 

~~~ ~o è s-\;a\,\ee o ,e ù" a.ttt-at\ot-e . 

:t\ ~~('to -ret>Q.~\\.~ b\ LYf\~\lO\J ~\--À~sc..e Ut\ w4w!o C6'\ 

o.a;. ,tY\aÀ vl ciua WI 'à ~ Q. tu"-o. \rott ~ Vf\ ~l.-¼_m~ di~ M t C.O 

e ~O(\ ~ {o.) 
~\ ~eCO\.)"bO '1'€"oe.~~ ~ t)yf\ P\l\JO\l i u~ W¼,cio che 

c.o~~en~ ~ 1to..~~~ Ot'\Q. CO\Jb\'2l0\J~ SU~Cle\.)T~ 

?~ ,lo. ~1co~e.t~ ~~o~so un 1 Q~'l~'h' ,oafito"'\lQJ 
o\.et ~ i~ Q) • 

"'tEo~'tW>r : U "'° ~~:\o et ~ui ~ mto ~ 8 E. "-< è ~a N\ ee 

(~ò..o Lyo.~\J1'.o'.f) 4S-e el\t\e \n Ut'\ \t\\o~o d.:. ';le 

I (!feJ o~~ +,l\~o~e ~ Ly o~\>'t\O\/ W. 

( ne..u~ ~h\CS";>~O~~) • 

\leo~~ru..o ~ .,.lQ....~\J..tUé)\e d: +~~\S)\e d: LyQ.~\JllòJ. 

4 



1? e&.: O~ ~ t\ "?t 6"V'e W -. '( ~ \Q è de. \\::.c;v 4uY\ ~ C5"1'\ e ~-

Ly o~UN>\I \h on \ n\o't.no :t (~e') ~etlo r.,-ta.,\o o\:, ~~l\ bno '--le se: 

~) W è CO\"\-\-, N.>a., \n I (~e) 

è QÀ{{~eu':\ta.~~~ su. ~ (~e), { <:!e J 
3..) W hQ. Ut\ rn,n\CMo .-,\oc.Q~e 'ln ~e = ► 

~) W è °'o~ o-\-o n OJ \'\O"' c"°e. se.o." .\e tu 08 l\'- ~.li"" e 

~C-t , ~o) CoY\ ~o+ ge e J: C~e.) , c.to~ · 

w e ~C..~) / ~o)~ 0 I ~ t~ 0 

• ~e_ 00 (~ l-\-;,) ,~0 ) < O 1 .aq-t,') O a\J..4Q W è ~\\o. cl: ~~'puno\J 

ìY'\ ~c;o 1\.re~ (rmO'"f\.oW'\.LC.. ~e~n\e) 

-rtOQ..~~ : u~ s..~~ ~e. E. 't ~ as\n-\-o\ioo.me"1\.e ~bne~ 
se e.~s.~ O°f'OJ ~n?:l<n'e d: ljopu'C'\O\J \n ~ns-o ,~~ 

\ ~ lJT\ \ ~ W'rt\C :r ( ~e) d: S:! e • 

t 

?~ l"(\\O~ k~'tefn\ Me.CQh\u.· w = t. e.ner~fè- ~-eC~'\l.,c..Q.. 

~. 
5 



'"ttO~t\-lA ~ ~\Q. \ C.:¼ LE T 

~ On ii\S'te\.l.LQ rene.eco n.l to a '111 nc.oe.._· ~ S ~ , o€o~ 1 ~e..a. e 

~, ~~e\ro et tt.\e. oort\-et.\Ja~\>e uS\l eu8\,~ ~n = 
'Aa.~ \/ ed eo~h)attneN\k a -:f4t>.-e ctts.,;.pohoe. / un\Q. 

pc~ t.t 6'1\..e ~ e.ci u.t ~ ~ tt o '}e e s-{o M ee. re V p re .s~ '°'-' 
it\ qe. u~ rn\n1 mo _.k.o~ . 

Dtrn · -· 
"Dae.. -\e..o-c.e.mc.. ò..el\.e io't-l.e \Jtùe ·. 

C d., V 
clT:dL= d.l 4Jl -'-J~ 

o 

d.., d 
.:: dU + dl = _cJ.V +dl ~-J\J 

~o t 
\I c-U, 

~ w ~ !!. c\~v)~ o 
o~ dl 

W( '-\('\) == ~ ( q, ol) + V( ~J 
S.u~~\Llatn.o e.ne C\e, == o . ~e CO)t nor\ è ~l-0 pc>'<'t'e, 

'\ (-t) = C\(t)-~e :::-o è\e =o. 
?o,d\e V (=il) è de~W~ OJ rne.~o c1_: o~a l.AS)-\ot\k 

\1 (q"):: ~ (q; + c., 

® ~ .:O o\\e.~~ 0 9. = 9e 
'ò~ 

V e °teJC: tCC\e)+C 
,, \o. c.o~-\ò~ \e e \h mod..o~ e~ t \ f'°~tJ'\ 'linee ~U?'()~e~ 

\J ( 9.e) -= ~(9e) ~e =D 

(_'ocn~ c\\e e~ -{(9eJ ) 



e a.\\c'<'o) ~ ~ò tsor~Y'fe I t:)e.U~o ~'etdere. \~ t ~~~ c\.u. 
~-e ~o. e V (E>\e.) e \J( o')=- O. 

"' W =- -r ~ \J = d_ ~ Q.tl Q 9• + \J (a. ) a t1«, , " j 7-1, •. ) '\N\ 

\Xl ( '\~) =- ~ ( C\e.) + V( "e.) = O 
\\\ \\ 
o o 

~ ~/(l\e) ~ u.n m,n,mo Jom~ ;" °tec:O ~e V h~ u~ 
yW\\ t\\ MO .h)c.o~-e ·,f\ '1,e e O . 

=• W ~ ~ Ly~p""o\J. 

,E'OR~\-\-A : .P~ un ~"~~ rrn~ccantc.o o. vt \'\~· 

~~~ ~ ~.e.D..\-eA.~ ~~e\\o o.. 't"-.\e con~~o,hoe 

scrr.o ?°"llo--c\" o\;. e~w h'oreo l\J~-A~\ lt q_ ue.lle 

~~ ~ .)' w.~~~o t,o~a~~ V ~ou 1-rec:seL.t¼. 
ut-t rrn\ 'f\-CrMo »co..~e e ~-ee. Q~~ clt rm, l'\.\.M.Lo 

~ ,t;.c.o"r\o~ cl ~-te &otl' es.o rn-e J.ooo.ee deU,e, 

ckw\J~ ~d-e <J.elll -e,\.l~~a ,ottu~a.le . 



PICCOLE OSC.ILLAllON/ 

V=V( 9) 

o~ tli CdYnf\ ~ ru~ 6)1. ~ cl..: ~IL< e.. btto i:.nWA-1'10.. e or-&.latea.) 

ole~l,l.l~ ~ 'te=: e Cf.&.e,• • I 'lme.) i taee c.\,_e : 

E.' (.)~~e ros~b·,ee Sll pport-e clte.. 'le =(o,..,o) =.t:) 

e che V('\e)=V(o)=O (ve~ ih.ot lY,ncheet) 

V<Xàt..OllllO dl:Q. .\\od. QM. l f>\CCO~ /'l't\o\.: a.~"Cl'\...o 

~ \:>Ok\'U «s'ne cC ~\.I.( e_. ldclo ~b-1-ee "Je:: Q . 

là~~ Jo ?N'teup\;>o lr\ &ene. d.; \tac. La.v~ d...: 

~ tn~~ ~ ttoè 

i, ( -x.) .,.~(-xo) + f ( 'Xo) l :,.,-:e.o)+ f ! fd( xo) ( x-x.,;f~-- . . 

~,"-eu ~"WJ....O w. ~t'\-e t U>~~ u -en.\{ 0.lj e.. \{ . 

0..L:r e '\e) e O.t.1 lo") :=. a t:r C..OS..~O\'\_K 

8 



l'h 

\J -:::. " Co; + ~ 
Q. 

lt 
o 

Cl.ce ~°' • \Je.. ~OY\0 clu e io"'tme ~V o.dm h Òd, C"'O'l c~e..nee. 

°'e~~ e '\ e ~ .e& '\ ~ é)r e¼\; \I a m e.\'\ \.e : 

l'Y\ 

'b) .D 0..t_r (.(~ Llj > O , 
t,j:.1 

\f U. = (ud, .. 1 Um) -:1:,0 

""' I! Cc:.j U.( tt.1 > o 
e, r=-, 

Dt~w4-e 

~os\-k ve 

~ ~T"t)~O.Ll.Q.. ll,~t-eo~I\. w.o...~ 'SOtÒ : 

io., ..,_ 't'Q.. -t-1\l. o.. ,._ °tl'c, - Vo.., = ..! t ( 0.tl 91. ~:r - c.,'.J 9.:(b·) 
~ '- 17-=t 

fn\-e.u.\.re ~~ ~u a.~~ d:- J..Q8"on~ e a ~l:.l\o Q.. 9ec: o 

S.~hn ~ 'l"'°" ?~CQ~ 
,.,.. 

s 0.Lj q :r + c. !. :r 'b· = o 
'J~• 

l-= ~. _ -·, rn 

e~) ~ ur-. ~~etn~ ~~eo..r-e Ol'Y\<:)~e"e.o ~ ~c.~h· 
eo,\o.rn~ .,t~ ..(!UA. Soeu'ctl~ ~ del ~Po~ 

9 



c.toè "" ]j ol t: ( Q.tJ 'f>t+ C~:r )= o e•~, .. , O\. 
Jet 

Vw\.i.OJMo Ae e?i.\~,l:o'l\o so&.t'tt~ ,t.Q.~ p'l.eleu..k-k ~ 

-0 s. CA "e~~ 6\Ù aJt. ni.. o w:-c4.e \> €,\-'- te 9\,) oe· f=> = t w . 
fY\ 

I~ (ci.J- c.,}~ll )al-: .::.o t~-i., •• , m (~-) 
'JC.I 

?o\c\; (,) è oh \\.t-\-e'Y\°' li hea~ o\J..t..O~CM-e.o J p~c~' 

Q mm e"° ~&..t2i6'Ae no~ ba u. Q e,_ e e de¼et. m, t\ o t\ l-e d..~. 

~eten'°' oleòe esser-e nvlo 

j o\el t Ci:s -oJo..t:rJ-= o\ e~\) A2 lot-.lE 

SEcoLA-R.t:= 

Per \e. G\>o.\es·, 0.-) J b) (~"') ~.-e-:,eu\.o. m ~~~ tteo e_· 

e. ~u\Y\~ (.-cl) ~ ~~~ arttl\on\&:e d-e€ ~ 

C\( ~ oh~ CS\h ( w~ t -+ ~l) h = -1, ... , "'1 

CW.o rm a \e o~ \la "16Y\.t pY1 'rleì ~nei· . 

e»"' ~"-o Je ?"t So.~~ ~V'\U.c.i pa~' 
{~ = ~i SC\A..o ..te. ~'t.~\)et.t~e. 'ptiUu'~Qec• 1 _.t~ f>~ 

~te 
r\cc.oeo d.-ell'<- 90at.: i de~ mo\o ~om-e.v..~ ) 

..J..e. a_~ ~ o~ù, e tucc.es~ìve . 

,lo 



"5C.\-\t\lA 't>\ ~\~ci_~2lO~t 'P€R STA t>lLtTA' €" 

~lCCoLç O.SC.\LLA2to\.J \ 

0 ~,.s.~m·l OJ1 ~ ~t-a.d.o et ~'o~~ 

cu: iU( '\) 

d.U =- O -~ "~ Qe ?· ~ e°l.~~ bh.o d'\ \ 
<o ~) 
> O b) 
=- O e) 

°'-) C\e ~ o" fmQ)( ~&-- "\) e ""'" \:)er- V) e b ~ ~4\~\ l..€ 

b; ~e ~ un M\Y\ ~et' '\L (n-nox '\=>e-t" \JJ ~ e I~ ~A~\\E 

c.') r =1> G\.e\Jo cole.ola~ de\1"0.\a. ~0-: 

~~\) ... \ = { -::/:. o =• 9e ~ u~ 1 le~ d è l\l~~\u; 

q ~=~e : C ~ cl~\JO cole.o\.~~ c:ie\1\J~ 4ct 

e \\e~ c.,o~ ~rtn c..cm~ ~ec .2~. 

~\Q, <\e ~- ~ ~- ~ ~-ee 

f o.. e "'o.. ~ 1\1 QJ cl.6'>C. 

) 
J •2.. 

tt'o-. -== 1r ( C\e = i Jl"'"' 9 

(\)~: i_ ..UA..\ (')-~e) 

o\a\\ .... ~. ~ i.°iY'on~~ 

QM e~,\..\ (~e) 

.,\.1,1.\ e d 
2
U \ 

~ ~"t " -="\ e. 

~ ( ~ )- ~.!a e O 
d..t è'\ d"f\ 



•• 
&.\.\ °l - JJ...u '\ -= -M-'A '1e 

~ -.(<:?\o.. : CA~ '\ e 
~ ~~ 

\\ 
u.,1. ?u\-so2i('\e O\e\le ?tcc.ofe o':)l.lt~ù"ttu· 

@) ~,~~gm\ o.. ~ ~t"C-ò.:. o\; J.th~~ 

CU ~ lU ( l\~, '\t,) 

~~ .U2z. 

tmo.\-r,c.e heS~Q..~ 



?e\., ~e..\~'trn,no1t l-e. pu\~n.'k ™ olell-e. \:>\t"C.O~ 0-:)~llo~("\u: 

~~\~ i.o. ~ "tt'°' ~ {U~ ~ : 

ire>-,-= i L°'.1..\4~+ .t91"ll.°'"~2.+°'11.'lci~l 

t-cv. G\(_le:Qt:rlC\e) 

i\l.Q. = il U..u ( q.-~4e.) + ~ ,uAll. ( °I• -"\e.)( 'h.-9-ze )-t 

-\. 1¼.2. ( '\2.-~e JJ 
e .-l' ~ua.1,A~e ~ec.o~a ~ 

z. a.A~ w -'" .U.44 

=0 

c"e nç,,ue\,o es.t~ ~a ~9uaclt-a.~~ ole.l -\-t?o 

AfAJ?t -+ B w
2 

-t- è= O 

t=,o~\o w,.=-t >0 

~""24,,~l+Cc.o -==• t =-'B~ ~·el-4~c· 
",2 

..2 A, 

ct.Q. CU.: tiC-Q.UO w; 1 w} Uott Le. ~u\SQ.'t.l~ . 

• ~e a..c,--= J.J"~:: O ---\e. ~- cL lofrol'\de *p~c;;t'w\a\.e 

..ro ho ~ ~'°eco~~ a te e 

w.,._2 = - ~ = CA_. > o 
Q..tA CU.t pL> \ CSO 2t' &\\l cl-e\\ e. ?' Ce()~ e 

o~~\\a'tt"~ 



{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}




{"type":"Document","isBackSide":false,"languages":["it-it"],"usedOnDeviceOCR":false}



