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M -23u s Suk QUAST FORMA NORM
A~ LA s B+ Mut
L= Bdu NI FORMA NORMNA LE
oy N = % W (egdoleuk sdo at t #0)

. 3 (] ’s

JALT = 3L QUAS AT \lam

° 30 : . .

JAT = BDUAA PROPRIO NO'! wom s MUexe G acaldle S

Lezione 071



102 Analisi Matematica 1 — A.A. 2025/2026

Eq. 408, 4% odive « [VARIARIL SEPARARIL] |

Souc 2. deQ \LCPD
A = SHORNENI) l A= R 0w

Egq. &k owluwe ¢ lu Lorma voymale i Gl | RMS & EF*rodo'lH
M umo Quumsue della sda t pA o della sda

O_SE_ Prowo w:\me/ + eOY‘VV\a norw. + CUAOV\O‘W\Q
= Nauobll Sepaxabili

I = SCMB = 13;. AW
&) U

E@&%{é. Lueoni | Sowe eg. deR Lipg

v
2 o wf e = MW
4=0 1\&] —

coege. T fuwiue Porrounte

1 coefP. sown Luumow Aok deflwide s wu twterallo Laib] comuue
Low £ Tdewn

L' e, st dice. OMOGENEA S £(1) =0 e NON OXOG. alWlwewh

Oss. S\ puﬁ poane (u forma norwale pur Kk poie Auiden
pur Qe (t), e deRr e #*O.

. 2 | .
E‘mpl ;:”UL -\—3&:’(:-4* = Qpat
o () O [ £ &)

Wttt s 4 ‘ .
A colpun della Non Qluearita
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Oss. Posttouwo paunate ol LHUS cowe  wn oppl. Qlueone
L. C(Labl) — C°(Lobl)
Rizoluae 0'eq. Swogruen, Vuwol die rovars 1\ ker WL,

2*1sdo] Eq. e Dlueows A ewole quoQuungue

a |COEFT|CIENTI cOSTAwTT) LD UL & O ouog .

Ese,uu.pl A Frae = o b
B FBUL ~ 6 = ET

(il LHS © cowb. Diu. & 4 ¢ dele Aue deuvak cou coefR, costaud )

Eq. dgp. Qluone A oudive £ guuerall ce a8 possowo

uweiteng, &W\na nNovYw olle,

lu‘(h) Yo k) = bEd et a®du = b

Eraopt = Bl — Vowiablh sepavabili

— 2?2 15da

A= aat t — 22 iso\o Lo~ =k
| ) —J
L Teuw)
— 2% rxola a)=s -4
bl =k

‘%Qg. Se uan:fonb] — R e 0. ik u,ufegtd/\@? cw(‘\-OVnou,«a}
alovo, owdae Qo sue raslok ‘(ﬂupom“ Ak (E+2) souo
Sofuslows della shessa eguoaoue .
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Esuupio /diu

?QW%Q N k) =

Allovo,

o (8 = [ y]” ani Lak] - R
A (t+202€) v: [a-2026,b-2026 ] >R

VIR = ax (E+2026) = [J;.Uuzo')_e)}l = [\/U;)]z

— 0 o
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LEZIONE ©O%2

ANALIS| 4 —
Note Title 26/02/2026
Es&mpio 4 I = M
\ ~ k-
ONA SAMouwe = AL(X) =2
e e £ N .
= . o sdwxoue

Esseundo owdowowra , ouche  unle) = &
\ -k. \ .
Essawdn Queane & ouwgrueo. e (k) = ;: e’ & Soiioue

seano gualunque

St ?wo\ AT ot quese Souwo TOTTE Qo SANHEI .

<

EW?‘\O 4 R L = F A

SUpud dlun. che bt D0 5@ Ssue () = coe
ogstmkmbﬂ'muq

vy
AL = T UL

Jr (2) = Wt 2 (D) = vt Soud  Sdmgew

Esseuwdo Qw. = SUMOR, QT
Ji(b) = & Sut + b cest

1 0
due pavauu . Ao
< 30l , e sown tule (&l pus Kuk)

1
)
&

E%u.u,?t_o_'_s AL

Oua =R, & (B = + Lu alira Sofusr. & ) =0

Candowowra )

AW sclwroun souo (k) =
c4c
ﬁ

Sowo ‘e | >
WNomno
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Eqdi_-@:@& vdlue & +

@B&:MA b CAV CHﬂ

Kk cowdittewd ultal e PUAU Voo 1|
valole, &k ux @ delle Sue priue k-
Aol pwr Uuo Sesso valow & £

Esupt G = A QA () =25
J:):-\—.UA.=O UL ) =25 @- deve erdeng Qo Tesso
L (F) = By 3opra € sothe)
St BU=O Juc;)=za
AL (B) = 25

.r
NO PROBLEMA DI CAUCHY

M (F) = 25
A () =36
'r\No -P\ow\dut @M,ck!a,

Lo +5 M =O

' e, K oduue K o CuPlac R soluaas il el
Hpudoue da k @QNQAMQW.

Quouolo LU PowRp Qo coud. Twis. Spe K v
L Lodo  wuwiote 1 Valsw dek P 0uARYA

Ldear WG\Q :

A= Bax M (O)=5

2%
I(O) =B M C =5

s Qo gd\. del p\oclrl Ccukc\ntcz).

Lezione 072



Stampato integrale delle lezioni 107

[:Vm, uidniose &) Cousideiamo i phw. 4 chda; 5%

? ' e M Mdlue K 1w FORMA NORMALE
Teo. sola ‘ ’ .
o euia Suppouioume daa | RHS sta decende. (fuurioue
covrnua )

Alora edige alwmewo Vna Soumrtous

E@o. U RALOSO 9_-} Slsse '11:0\‘%% N 30pYo.

T&.%&‘Q . Sproww dae 3l RMY Sla cwmeom m%@\o
FETIRIE N Allovae la so. Q, UWUACQ ool -?Auwp(o

6%\)0.5\‘&

Reeciobone Conmo X odiue 4

A = (_t,.,u\')

L'ipoleomt oumcova weqRio (detta woale ) 2

JLeR Mt Va VYuo [T Gu)-Flw)l < Llwe-w
won Sto R audo DOVE

(Lip. Mspeto ol an . Uspt a b ) clow Lo Sesso L va
baue U o%w'\ £

Eseupto 4 E twpovtoude 1 problewma & CM% !

LA b A =0 AL (O) =O L () = 2F

Lo 30 euevols & ) =asut rbost

St tupouwge M 0) =0 ke k) = atut (Vewe b=0)

e alova, AL (M = 2% Mdenta CuA.PQSsZ\a}\L n

Se Qou mcowda CouSEEUR wa Lk =0 , D 3, erauwo =0,
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Esuuplo 2 (PENNELLO DI PEANO)

—

2 2
3

. Q)
o= B ) NB W) = 3wl

(o) =O _ ! j AW

vo Lip!!

Ro. s = aluwewo wua doUUOUEL c'€ S

ol Lumplo AL () =0

D oo S ol our 4; L (R) = JC?) ( basta. soshHbmye W)
Quludi il poun, XK CGW\% Wa  ALMEND due ). Aok

Lo, sombow. Sows tw Awolko, mrINTE //

,‘_’%
Lu othea SolAioue < A}
o se tsc

Ak[E) = (E-)* set2c

. ) ~ t
(leanta soskbuiwe 1)

Tewolano alla PEAND : quaude We wew wwicte c'e peup
— uuo 8ol 91\} Plecola
— uma ol P @rowda
= PY ok pio Wak 2 ' wa
SoMeue dre el dasdor

Esvuro Vediun cona Atceada caw

idl: \!1—(/\2 N NON LIP
w(o)=—-4

—_ 0 — 0O —
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ANALIS| 4 — LEZIONE O¥3

27/02/2026

Note Title

[EQUAZ. DIFF. A VARIARIL| SEPARARIL] |

LJUL. = :e(b)a(-uﬂ L.u (tﬂ? = J:a

]
MU ML ;

S ?ws Yrovarr ' la’ solusout cau queda proecdua

@ Sepowons, ‘
@ hkwm SM-%M.M UM ?cwa\meﬁ-m Oibuo c

® Ricanana

® Detwuwuwo ¢ vsauds da coud. ule. ~» SOR . pow. Cauchuy
@ Studione Lo sdmdoue

Estupiod A= Bt a(e)= S

@EQ?QNO\/LQ codude Qo own a s Nl Ly ta destya

SU L2 s Mo
At A

@Wﬂ L ASH UM, adx Upat

S%tjtd«‘h A -—j= Ql_—tz-l—c_

® Ricawon . mcone o tuw fuaoue b

2
e i
c-—+t c~+t

P(w = ;_ t‘“—J Sol. guuevods deld' equoricue

S S
N
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@Tekmoc 5'=MCO)=% ) c:é—
2 1o
ML) = 2 o A~ () = — R
=
® VWwuflco (eq‘edakn wlamale ) t =D ~ wm(o)=5 U
W) = — | <_[oJc) = L__.{—, =)t U
BECEEDR (2-56°

® Swdio S solwrioue

Gesa tuhuma :  — ulknallo womruwale i oo sk a
— LIFE SPAN (ewpo Kk vite, uel futuwo o
wel pavdako)

Deg. S\ e Wk wax K eddeura il praro de’ tusewe Sk defiuilo
ue i k) e coumeue | dewpo twale
St K LFE SpAN uel Lubuvo ) sup del'iul. wax g Seurq
b ?assodfo Q' tuf ...

10
2-8%*

2 2
“]_fuo ‘E Tt wox misawa s (-2, [Z)
Tewro Wwiaiale

, defiuta pur b x = (2

NeQ' varupio A () =

LFE 3pARN wel futuve: E

>
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N Ludurs & Sowo & possitilite . Sta T il LS. med fuckuro
— T =4 (e,s‘xs\wm 8%&:\& el \9%4%*‘03

— BLOW UP . T<+0r g
Qo wne) = £ 0 [ Qlwsup [uled] = 4o ]
E>7T7 Lo

— BREAXK DowWN ( Yottwra) T< +o @ w(t)
woad 1 RHS e gucaoue Ua AWK .
Spesse (W wouw AwpL) guedto 3 Yradua tw

e dalla 2oug

.,QLWL JJ-‘[,E) = +
LT~

N® wostvo cone + Qo dwziowe ha blow up pox T

I
G|

EsmP\o 3-bis L=t JA (o) =O

Alla ue de B wi uhovo (k) =

c~- k2

. 2 :
@ Ricano c© - o= = A

I C{u\.%*m Qo sowaoue Qt baucuseute A (£ =0, cou e &ena
bale wuel PR e ueld davo
™

° L
Em\a‘\sg_n__ A =-—:T (o) = 5
&U\.“__’C_-'_L - |- 2

@ S.LL&M,=-‘SIC?'&)C ~AND

o2 et
SR - +rc

2 3
® mi= -2 o ow = tEEsC
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@ Aeuwdo un(e) =5, swlgo Rawo +

5=\r(? A~ = 28 A ar (&) = 1/2-5—%{:1}80%

® Wuilem: m(@) =5 t B ok (fan couks)

® Swdioc . defiwba quaude  25- = £® >0, cloe i< I3

2 P,
L b~ LIFE SPAN
%5
o oK te(—w)\)3> W
-
Cud. wommuwate —

U o SRuR @ '\
NRQ. oyl ¢ o 4 RUAR %o\oor\e. .

ERETY

N 2

3
N Budure ¢ buak down e T -
Notow beus @ &) encr. dolla 2oua W . RHS ha pawxy =

.Q.im 2 () = — o
E-T~

Esrupio & L = % A (4= B

Lo sowsoue & ak(k) = SE ((verulca diretta)

Tt waviuole Kk emsenca: (o +00) (t=0 wou € Awmmesso)
at per £ 20
Nota e : ocuwcne le) =
#-E '?yy JCSO

& sowmeus. .
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o

EMP'\% JA = B (o) = B
du du .
@ d«t S N2 I 8 &_\3

® §& - odt m Dglul s st

Bt+c c 5% o« 5t
@ | = € =€ & Ao A E)=2E - &

Bt
w) = K. e
/‘\

® g0, amche nulls

Back o Yeuplo 4 S o= aek A (0)=5

L= Tt JA(0) =% =\iolossue

L

S vilwesse ok P\‘\:) Qa tumebe)
Poducude wio Dolomoue b wuaata

— 0 — 0 —F
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~N

ANALIST 4 - LEZIONE O%4

_Note Title 27/02/2026 )

[m gwae]  [ut -]

{Twu,w\a decaade ﬂ Swppouiouo L e A conHuue < l Aluo) #© }

N

Alova. quele daka dalla procedun ¢ 0'uwico sduveloue possibile,

Oss.4 Nouw « Sowo ipo\%«' [N LCF., UAL Q\aq. e 5P€c£q\e e sho

asStuutudo A (W) + O,

Oss.2 S a(us) =0, allovo, AlE) = Mo g L flawmn sduwzous
e pohubs L foN wca (beolt prnmvelleo Sk Peaue )

Suppwioume R [e-§, b+&] = R coukiuna (§30)
Suppouiomo @ r Lto-2, Uetr] = R comkuma (2>0)
Suppouiomwo i [BomSe ter 841 = R i dome C?

e souvioue e’ equansour pov ok Ee [To-8s, b+ 34l
( 0«84 < So).
Ossewo e Q(w(B)) # o por T=ts (pov tpoteni)
Quuimdl ; o wewo & '\y\smcb.m. we e 'p‘\\k ’P{Cc\'lo PO
SWppoL

(M) + © Nt e [to-8e, to+8. .
Dall' eq. s pprawio Chan

A () = (L) - 9 (o)) Ve [te-g, tordy]
Divideivcos
LA e -
%C%&D
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Rer ol te [to-&s o+ 81 posse CM’r‘Lgmvw. s [t E]

& ‘ v
[ 4 - [ 2mds
Lo %CU»(SS) Lo
\) 8
T(uE) = T (wey) F(t) — F (&) dove F & uma Priuukiua
oo NS
dove T' 2 uma 'PY\WJLUR\)Q L '%L“
ch. __Li\_(_E)__ ds = POURP \(}:A&(ss ARD % =M‘(S)d§
to %CMLS\) s=to A W= . (Eo)
S=L ~ \O = M (%)
A ()
= 5 & = T (wle) = T (wlts))
IS >
Comn U o T'(wk:) = F (&) + L’l;(u.e)~ F(-to]
\\C

Quem € 1\ usulkote dwe s\ ofeueva cou Qoo pmwa.’

—_0 — © —

Oss. Quello dwe obbiowe dalume Hw € utnto:
St 'Y Uuer Sowroue  allova @ quella dotta dalla procedura
(v quuok wwica) Hudst A (ule)) #0O.
Dopo WMk c't codeaza  (Teowo ek ).

Teowuno decaudt 2 Shsse ipoler A pruna, coupuso O (Ue) #+ O

Alovo. gurlla daka dalla. Proedura € danvero wna Sclussue
(quiuwdi oo & emSuto)

Sta. T o piutbva & £
Sla T wna priuathve & %— (deflutho dove 9 +0)
Towrpe ,
wE) = T ( Fle) + 7 (ue)— F(4e))
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Daudo pur buoua Q' esisuta K T ol propreba Ua
Qon SummiouL A (&) 7

| T o) =%
wis)= T (M) = s & NGRS T KN
\ ™71 |
. F' e (M) 0= =3
- (7o)

O (T (F &+ T ()= F (+2)

- RE) g (T7(FU) +T (us) - F (V)

>

= R &) %(.ucew)

Tl & twelile T 7Gx phusibiva 57, ot € #0
(qQuaudi geuspa >0 o AUMPR <0 )

‘uto ww tutorue M Mo, quindi shots.
wo uotoua |

COMSWW . pm 4 SceliMe beue pontmsae el avuvo, T P

LA By

O QO an,%eww&o Fle)+ T (us) — F(be) st uella zoua

A cundi i e qua;uuobo t=to, GULUSL g pr £ victw

a to.

Qua 3\ delde Il LIFE SPAN.

P o T < S —

Esuuplo 4 M = 4 sk A (oY = o
Dowomda . e quall o ho ea skt a %anQ]t "

dh | w M oauk dE
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Wovo N \ SRR h = =
ovo © tu fumwreue ok —
2 | )
¢ o v ST
a Y
A (k) = Velfica!  (Funamoumo aucg
\/l—id"+2d’003t Bor & =0)

Tr qual o e eatsteura %Qo\oqle? Beve  Auccecens

|- 28 +2a%cost SO Yte R
Ova,
2 2 JL 2 ~ _ \ <_L
l=2d7+2370™T 2z I~4a” € queto & >0 & — - <d )

EFFETTO SoGLIA ! soifc Qa sog?»lck e sl %eohqle
Sopro  blow up
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ANALLIS 4 — LEZIONE OF5

|Eq. Di. Livtoni OMOGENEE |

Ve
Z o (8) Mw(e) =<ﬂ

dove 0% : [ab]l = R cowdiviue souo t corfe. ddl’ eguodiove.

Totbo wikst. 4] Pnod 8 possa povtons tu Lovwa vorwale , ciob AR
O k) ¥o Vie [ab]
Qo. sduwsoue omse aw Yo [a,b].
(prv um' eq. Diu., Do sR, eriske Plucke pUo )

[Toto Ui, 2 | UL ipt K sopvo, @' uuica solwtiowe couw dakt A
Comchy W nulll € (o =0,

Oss. Rsclove '@ . Wuel diee ovae Il kev de@.‘qPP\LmM Qlueons,
L3 N
L @ = Z—E ai (v) " (k)
ptusoko come L0 CTCIaBD — C®(la,b])

[Stdokta sdo & Wuficome due L € Dueann , cloe
L(u+v) = L s Lv ¥ oa,ode [C CEq,bTD]z
L{cw) = el Nce R Ve C(CgbD 1

Teouwma | N2 sk potea (Lorwma movwale ) Q' tusiewe delle
sduprousr & uuwo SpNG. U Hwmensoue <.
(Quiudi L e paxounedt Qo copaious cowe coefl. M uua

couLovwamoue, Riueous )
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}Diuuv'} Cue € sp. vetk. & OVVO \;M»E ¢ i ke
Do B wa bane g (£), ..., M (B).
Fisso to € Tab) & defiuisco i (k) cowe Qo s . dedo’ eqg.

L i ® g = A~d
( — —
"ux ({:0) = 6&,34—\ =~ i o Ae -3 74 L -4

Rr A\ %Orl—b wst . 4 C{u%‘&n solusgone oMt w Yulo [a,b].
W Prewdiouwuwo wia qwo\QuMclue o lbva 2oluaioue
k). Queda oy, 1 st dokl K Caud/sa
P (ko) = ¢y, Ny=0,4,.., k-

Dico cha

Ile) = CL Mg (E) + Co M (L) +... + C ay (&)
Basta OSSoone  che A k) — RHS & aucova uma Solsue
AL rguooue &t to St awnwlo dwrewe a Yube & sue
duvale Qiuwo af' oudiue k-t
v 18 foto uuskiose 2, & digfreura € = o, quidl
< coumb. Quema K Mg (&), ., M),

ISOwo Olw. tuddp. | Suppourowmo e uua couls. Uu o =0,
<
(I¥oLY

V(£ = C4M4Ct) oo+ G U (L) =0 N+t e [obk]
Ox bonto. ossewova cle

[
(
O = '\/(D 0&:0) = ‘—Z\ Cy ,,!,(_;Lj) (Eo) = Ca--H Va:o).__,\a—{

9 qui,udi NS coefR . Souo wailll .

—_— 0 — 0 —
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Opevaivaumende  Se vogRio SR gau . K wu eg . degp. Qlu, ooy
tw £ovwma wovwale | basta Ivovane wno bone

Nel caso w cwk 1 0oefR. soun ottauh , e wn mlgov'\‘lrtu,o Ber
Wrovone UNA oone

< WLOG POSSO SpPOwR Qe =4
)

Z o T = o

i=0

Cano X =1 I+ Qo L = O

—awet

k)= C- L
| S

AP
P oL N owico R della bos

[Caxaokuj Lil+a,ll+bug=oj

St coundena il {f\;o\'mom‘\o cavattruisioo | X roax+b = O

A swouwda celle rodice st APrOUO D SRUAM. |

Eu,e.\—q,o\l_ol/w)@.dé&\-{u\e >\e/u,] Oha boe ¢ e , &
quiudi sd.%w.ﬁ,

N pmE
MLE)T" C\e/ + Cq &

. I e . P Lo - At
D] Basto. soshibudve | k) =€ | (k) =Xhe )M(Jc)=>\e.

e . L
A FOU +bum = € (>\+a/\+b) -0

tDU_e, Noud\ t OQMUF\QSSQ OO\A'\\L%O\J& St "—'i'&j

Jdt At
Qua loore = e cos(pk) , € sSi (Ri)
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Rasto sosiduiie cudie qus !

EunsMea: Se.%uwdo Qo Qo%&c_q el cano pucedonk , uua Soluadout

Sonoker. goota
(ot +ABOE dt  ARE ot otk
e =e e = & s (Rt) +4« & Nu(pt)

[Due vadid aeale cotucidewh | Rodie re R &k wobteplicda 2

XE Xt
Ouon oo € e te
Bonko. soshthuir | [ Forlo ger eandato]
. . v M
Euwighica « quondo =uo o o ddkule wna oo © e o

UU\.‘ OLHTO\ \aa/m, }z,

e N\t
e e —-£
=y =~ -
_}L-—X

C}J.—-'X)b

e £ -4
Ovee 3\ AMoudo £ 23 JrEsN
- —o —

Lo sesse atr&x—%\wo fuurisua por o2, K odiue K. St pansoa al
PMuwouwio conatisieo, | guole ha k Nodicl cow wnolteplta .
Cussk prvoducouwo k Q. della oo
® suh nodde XeR M wolkk. 4 A ™
. aX Xt |

° oxul coppla AP AR A wolk 4 av & Cos(py), & S (pE)
o oo Madice X ER & weth. m v @™ ke e
® o%\.\l cppa dEAB A wolk e e SRIK due ementt e g

Semi ol por b, £

_ — 0 —

Lezione 075




122 Analisi Matematica 1 — A.A. 2025/2026

~N

ANALLIS| 4 — LEZIONE OF¢g

__Note Title

02/03/2026
at bt ct
Css. Pevany € e e

; ! sowo Qlu. wdip. 7 Se ab,c Sowo Aot

ot & ck

Cousideno N() = &2 + Ce +CRE

\I(.°> =0 D C|+Cz +Ca = O 4 4 4

vV (0) =o ~ Qcitloca+ccy =0 a b c

V (0) =0 A~ olerbic v cfca s O a® b* ct

VANDERMONDE
Det £0 => L wmco 3. € C=C.=Cp=0 => U
Evurziod MM +BU +8U =0
. -2t -3t

A E DX EB =0 WS

= -2 @ x=-3 ~» k)= ge +be
ESsuato? UL+ B4 + DA =O

A SR AL =0 A

X = =3 V8-13 = -0
—%% -2t
A (E) = e oS (2t) + be sl (2%)
©Q Ng
Ewwplod L +4u =0 M = =l A
ok ot
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