Analisi Matematica |

prof. Claudio Saccon (*)

Lezione 12, 10 novembre 2012

(*) Dipartimento di Matematica

email: c.saccon@dma.unipi.it

sito web: http://saccon.blog.dma.unipi.it
ricevimento: il lunedi dalle 8.30 - via Buonarroti 1/c



‘4
[}
14- (A Y -
fm o=
.__. o <
, ) a1 I .
M ~) & ¥ n)h T -
\ < - 1 5
- . e Mo
. N _ o |
'\ /( fT. é |
< - . K s <
=& | S o D
"9 i | 1y
- .fl\.. — %b -~ m“: | w > e
L \u E
Py \.,. ;_9 SR . . , PQ
> ] [ QLIS -
N o S A % > -
J \M ﬂ | Q %
D { < ... .
pl I ; = o
L - .> .
2 £ Vs 0 w nw - AK M
=5 s Sl =RRt
e T = 33
\ W |w\ - 3 f
2 a2 > A
p— - P2 2 < ” ) - ﬂ*l < ¢
Q- > - S d N + KQ
M < 2 e L fAI A A -
% i < o | W 2
] = b g ~ t
fw. st nL g > 1 ¥y nALJ ..ﬂ.w. wm 0
\N AN nﬁk M N
p 1 b+ S g
2 e { o | & 3G
p & o sl S 4
P < :
m ” Ne— l— 14-.— ﬂl m ¢
<
=< . = 2 :
J , av m L - .D W
1 SEERRHRENZ 5
/:? \I,Vm < ') ) /M A
o
N . N
g
> — ' = 3
wu 1)) 5 2l s
= __ﬁ P = %)
N ﬁ é
o. ,N = m\ —
= < < 521 .
Q- .
< N 1y,
(&% 0 S L |
> O




S~

{

25
313

7~
A

\

)

j )

[2

o]

})
Neo

W
Jly

AW}

J

™)

3

)}

y»
[

I

25

TN
ap

IC

l
4 ' Dliso =  bm
{ » |
04 > 1 Dw @@4 AL "Ii-' ORI obees | '
2 {
<E ens el Ui | Che % 1 d
e Qa1 D Clm,
oDV CE T ALLA | AT % b D
F_ () i\
DATY
P A ya
) de | Cpn = (N S WV
N\
UV (=a)
M—pte | A

r \

/o [ - Ha = l') Va \

D ~ =¥ 4 /

Md=  Am \
\
LA NeEANcHE  b- | H (R )
A \~
O N~ N /‘V\:‘z‘ lo CQQ




v
A
3
P
6 =
J
0
)
~ - P
y = .
:4_ s .
s 2 L
SO . N o
A& O
1" @, .
< , 0 + ] =
M I 3 $ &
1 x + \ i
\ Y o\
< M\ “NM Y
5 = EEE °
[ n A R w _
Ve ¥ <& ¢
ﬂ\ < D \D d - 4 2 ..\\ L
.v P ~ p) <2 | 3 % M
3 < o\ < S 2 2 3=
m \¢| & S s o &
A 1 4 2 3
e (@ ) -
\w < T
’ht - b ¢
) 0T S N
s ! + H._U
~' S
a ¢| V) ) 2
— — N N M
S ‘o E 2z 2 n
S < & | ~ Y ) £
mw S/ .mw — G O
) ¥ ] U
h Ml\ ”
0 p > £ .W
W Y V) bt
3 3 W L
3 3D A v ~
& 0 £
Q I \
\=>
b4 o
< ) 12 s e
ﬂt |JA\ k. -.> ‘p. W
< < Y .._m o




e
N n
A 1 Q
- = 4
< 0 A ] .wn a
L) 2 e 4 W
AN~ (= ‘. .Q-
@ A n% 4 \\ﬁ
~ av . -W
A ¢ ~ J
= Q ¥ s S
g 3 | o
7 Y X $
Q) < -
S 2 ) M
77, J‘ ’ PN Q) o Q—
2 EEs RN ST e s
A/ M. .”.D D hlﬂl C V\ -
fm = ? \ A - S
0 W/ kk . %L .I( o S lm J
N | % 3 by, P -
¥ o - < s 7 <
© 2 il ) < N R
- hd B 59 |71 = b
hw o A 4y}
0 Y ) 0
@ 41_ o -— C\
) P e h\w M- ﬂ 5
- 3 © 2 | | » NI 2
z gy NE o3
-0 S ST 3 e L
< ? 2 40 NS 4 g
S N o 9 3
v G S 3 S R ©
& a & B
- W X < 7 <
P ~M - \l ﬂ f..w, \w
S s ¢ N
e 3 R I T 7 m ’ 3
1S - 3 A S|~ G
Ny &Sy _ ~
() 5 \ m ani
RN G TS 3 v
0 nlN w / Om,.v )\
U “ \M < ¢ e N
—1 S 3 S w IR Q
T Qo J o 7.8 |~
O _ — N~ 0 - O ( 3 &.L
— W ‘oY, = Q & . O
/) \v, W) —
.. - 2 Q
¢ 2
\) .
9]
RS
|




. N ¥ .
A O\ N N e @ P SCR\WO
_ ( \ - R \
m = o\ dm) e O-FPlolo M
-~ N Pal \ N A
ATTE N Z VE No Mo/l 6. e N A\;Dc?-o O~ Y= 23
‘ Mo Ao Plasps | ((Nod gl | S\MME
RV GoR > /R EN DM\R &
yi \ ) ) . ') d o~
(| | D = Au Ne [40 9 dConponas SN
l - &) a~
I L yar
>cC [ ¢ Ol & T (| bm
| \ 2\ ) \ I} P N R v A
(HALS L kLo > MOPD [ D SIK/ - PO RCH
C AOSTE NS N\ ENS SAT
| ™ 'y ,‘ Ji \\ N 'n
c oM A = =4 P mZ = >
. * m ' p]
o\
S
A= oA
2™ L m
- 1 \ ) _ /( D
) 4 - =
™ i




PS
\ c
1 -4 w
2 Sy
.| (¢ D
<
b p <C ~ls
- .- ~
AW\ lvl m\‘bl ‘ 5 A lﬂ
Q 9 R
iy < 2 2
-3y > 5§ &3 <«
- | 7 = “ (V) <
i S SRR . Q
h — ~ e L S N
| 6 B .
1 -~ a ~ s a
.‘0 V lﬂ - — - g b A
( a 9] — L) Q )
M Y o~ .
i VglR b e >
LAY ) N N R AV g
:. / .W.. 7 w. = = m.”.l
) V] ) m Qa
1< i& D = i~ o ~
~s g - ~ . b Pl 3)
o ..cw (~ 2 - J
1 0 \VA] P - A =
S 2 U 0O D S muOr
s 7w 0 £ T SR o
i J ] ,
o = 3 -
o =2 U %)
= 4, - . A
) s . 1 < IA W. —
- Q2 ¥ b W
Y ' ] 20 Z o
) \\‘ «-_/}\ w @ — —
, (i —

i M ) b 1 E V7
Dl Y e
- (

= 3 ) N
"\ 4 o -
e “ lb& \\’- ‘) 7] “
[ s <
= 1 2 S ¢ Q
- (V4] (\V} tA (~~
J “ \ ﬁ C@‘ g AV4 - Vv
QL W
¥ <~ N
« = Al 2
iy = .
2 J ™ ) mu
. s ] o 5
A 2




@
4 gl
‘ (d
) \J
3
. < -
-~ .
[ - : <
¢ J V =Y
A1 5 J $ =
] 0 M ( )
& @ S | =2
h 1) 3 ™
W (A J
A AW — <
) e 3 SRR
€W oon s < %
AP == \
4 V] o e =g !
R AW« n(' —
V. \ J
oW I SIS
> ~0 S pE
T} Mo A ~ )
2 — <H X A
wd VA n/Av < $ <
— N >y & <
\) .\.W — 2 M
TE 13! \ . b3
hﬂ \— ) % AAM d — _ -
= a lN .
S 0 > Q! n
SN R s x
m Y e M .i ﬁ.’ — > Py Wv p "
pEy n b4 = ) .> - S ﬂb ,
v ot ! a il ol Y S
|
»Y) < $ S \.rm”. ) — C—~ 3 -+ T _6 %
g2 8@ .U 0 v
- 23 Ol o~  — gl ¢ x
Dt L= ® - A s oY S
nmu n S ™
M M — M -P [~ 4/—
0 O = L MM 2
) r.N w
X 5 €% o =
. 9 ] N E
a — ~ ,
g 10
\ o Q =
) - s )
v)) M ﬂK Y —
) — C o)
v a)




N
\
— ™\ A \) n
. RN 2
[J &L < | = ( o
Ll &S (.
8 Y U\ - \ b
&8 b w \W _ \U
< rc Pl
N N—g =
3 nM nm r W -
e M .\\ A; H 1|M ¥ A ./\
m, - o ) R <\ S
Y o \
Wu ) w\ N D
dnw " \ﬂ.ﬁ \4 1) ~ ‘/l <
o L D S
3 & 5 —_ = D) |
c ja} &
¥ 4= 2
. =2
< = o S
Jﬂ 13 2 Dian ] N
3 h r~ a4
3 el o — =
5 Wi - (el n
20| 3 N p 9 ~
TR s o St
1 AT g % Z
3 Sl o iy J
3 I o A~ 7
< A <
] /) — -~ S
=2 - < o)
3 & 0 INE S S e ]
LY 23z QL.
v G D) [ —~ Dv \K ]
Pv s C 7 A s ~ — S
. =~ _ ~ =
< o T = s
< < ! O — —
S | ¢ R ) 0 J "0 i)
VU ( 0 > ~) - b=
ARBE el & \.
(IR =="2 a [y pl O
Lo N AR T
VY1113 - v > By
m& oL TR s = =
clwl g o
% = ¢ S =W
(TN 1 P AR ( S v




A
. £
b} &
5 N
2
71T
a ¥
~] by M g
¥ 2 . o
Q _ i
o) 0 Ts
1\ @
=) ~ m ._ﬂ...
< = M )
a— ~ M.
\ C., -
) , =
d b
~| <<l O
4 v [ ol —)
< ~— mv
S 3
o » |
) — I
it o <~
QO |
D Z Q T ' | ~
M - “ - P )
( A C A\ «M 7.1
S ~ g ] gl s 5
\ .‘VA AU < — O
~J N 4+ P
— N sl e M L.\ N 4
[ D O Q_ ~ -
N Z = A S ~— -
-~ 1 = fa _ ' D) 7 <
2 = = S U] M...
N .’l n \a
» | - ® A RLAME, S
A & \9) <3 2 g a d
LT X £939 2% %]
N o) .“\. A o )a m AM m
N & ~ .
— | & 0 -
Z | = N ~
. - -t 77 — \\\l O
) 1A e} (J O o
V/t — J/ f'\\ <
[




=
g\
i z T
$ i 0
,0 S = ﬁVW
N
5B .
§ 3
3 S 3¢
< Q \
Q ~ % | - _
¥ h g
-~ { ~
¥ ~ - 9
y 0 ~ |
i " ~ \
2 I 5
o To g -
q 1] S
-y X Nﬂ
D/ " b e
N o g~ N
by $ X Sl ¥ Bt £
. o S L NlE 29
S & v SIS DA )
2 e _ : z
wl‘ < é> / M LV, AUV ~ ] ~
N C .9
- 2 29
) / mv s
p \
) / <
4 —
M //Ai\ll .IV
< 9
SR (® =
o~ Y \ / \ r—r/u
l N\ | ) — | =
) ~ / Q <
-1 N N >
< < /////
- N\
! -~ //
.mu + = — - 0
nA (D) /t M v
e L )
— .H .
—
S
— 0)
a 2 kS
D ) =




- =
(=
~l o
l ﬂ. T
W < —
v e )
- SE -
! = e
> N <
o g Q
==
= =
U,
- b 11
+ t
< ol J
5 Q L ; X
< = Ww S~
7 + |
e < .
o T~ @
- ZIFIEl ~a
— —— 40- a'_—\l M AV
m (2.1 & < — |
yah - -
~
J L i
— /'\\ . AI- m
3 . = |
s L R
— L- — o ( L
i 0 - “
- = ~l 4
3 S—1
MH L 0] $
S m A R (®)
. 3 1 0 J R
3 = 4 s
A ) .L_\ S .M
QS al < = S
= ) =
- ﬁ- M“
Q Q 0 T
>ARRIR: i z ‘ —~l| | =
\lﬂu O MM \\ — ] ¢~
- o 0 p < J = 0
Y, & > G/V. r m&
vooQ3 & b . =
T m \A Pt v (
- 3 N < x
PR N .
X 2 X S




_
o~ — .wb #
S C ]
- S
sla n o
b B = .l Ry,
.\!’ M \—l .v\ — “
) y
) ol d
/9- -_— )v L —
\) - I-N M
3 . f @ o
¢ W | 9 DA
+ O\ i
i [ / QL
~ <! s _ \ NP
—— — \ 2 _ ‘-5 :
{ — T : = : $
\V N 3)
Mmb ~ — \w M = - — \
N~ o S <l
) _ % .. ~ Y
Q|¢ AR o ) N .
S8 S > AN~ <
M.. A\ o m\J A lq.
0 2 _ : ~ I
.b‘ B \) G \\l/
_ - ¥ , =l <
P /ll\ 0O “~ A \IN < —
<is & | T ~ O Y -
+ N W 3 < o
L\ s - Lo TF
-~ o VM o) ~ r/ A_ J
N H % 1 =
- U < om0 S
- B .w nl J N y) S N- LA
< - o Q- Rl ») "N
= e ¥
2 A _
_. J X | )
I o
. s |m oD & P ﬂ\
- o m P z “[-GN lb mn
S \= = 3 & B .
) L | )y <L : = <
_ 2 ~— < ol \
g N LS N - NEL
< Q W) (-8 ;L L ; Ty - - s
> g =2 3 * ®
o w @ 8 5 C
< > 2 e . m = ~ b3
TR T2 a RN 8 3
- W =) S, - — |vg 1) M ~— ey
SN—— — 3 — k
> €
& = -\\'l
AC , R




i J
. [ | =
N [ <
b g
J l M 2
\ l ) _
\\Il (A
- <( <
— ATSS A
] .W. s ~
-/(- I-/\ Q i %
|®) 4] k Av (=)
1) !
\ s
_— =) 1)
< \. o oJ -
s 90 ] “
— (f V Pay
s e <l 0 —
| s ALV & — €
n. < Y | N—
j - — \ L I(\ ] 3
1 N *V %' \\l
I — 1 (4
- —
- \ -M ]
AA & | ) D= w \\ ~ s _ Kt
S—1— . S [N ~\c .
! a & D 3 N y
| N \ 2 42
1. + & < 7 9 R v
l‘“— 'S ) m f_l§ ‘lm T \h
S— (& 2 m. 9
O [ ¢ A N “
TN o =5 M 4
+ C _ P -
S I~ \ W —
~s A 1]0 =Ll h
. M 0 “.w n ] = @) —
lﬂ c — S ) M &
z 0 g _ ) 0
[ / M U © o + —~ &
1 ; ov praay \
3) < s g .
A-L N ﬁ L A“‘.‘ o Ml
= 1) .ﬂ\\ n Q
. 'a) ) s \W e
-
N\ N "~ ~
= { O = V. o/ )
o 2 U
< X o AN 2
A -.A— —.W - a\ t N-
) { £ ~ D
/) A




N
T~
/l.\
D 2
—\. —
+ 9 &
.'« ¢ \ﬂ“ v
_ Qv -
v
< -3
[ <
£ e
T <)
0 INJIEV)
\ 4._ _I\L \/
b ef) < .
& — D | |
[ \) = A
1) = Z P
Ied 2 WV s
o \A M N 1 Q nx ““
5 o ™| <l X 0 v
, — 5 IO AP IS B
m. . il . m < O 3 e
J~14 - D . A = > | =
//l\ — ”\uw / _ N # < AL\
\ ~| e Wt -
K 2 . B
L ) p—
< = 0
SN - [ €T
~— ..MM Iu\ ﬂh\lw _ + ~ an
~ - 3 £ 13 $ ¢
3 S g2 | = || ¢ X
3 2 g [ = I
o2 —
_ W . T > [
2 S > <
< b} S P
< S o —
IAV .0 L Patitee) —
S e, 2
—~ \” M \M w Pt
Q (s} 1 u. [
o -r*\ 2 -
h n.mm. R )
[AK®) - A 0
S 51 & < R
R) Q —_— ...Pi\v (] Q
2 41 = %
\A @ 0 =
- 2\ J) 2




5 \
f
< — 8
0 , 1) B b
¥ % N J |5
. » P LI G
A [a s J e q o
< </S S 3
~ w | v <
n > ts <
pab A Al
1o s ) 13
<14 1 &«
N\ /o _ — MI, AP _m v
0 D 5 R p A
b it 2 — - |
3 o o S
19 + 2 m.\ =
N P e L¥4
A~ > o |8
Mw M \ AV\\/ ~ o M
4 / \ v J e
N A\ — ! >
—.‘ " ’« _ M m D p L ,
™~ 2 ) S~ mnﬂ
~— ) —— —l % g f’fl\“
g > .A £ .W ~ — < I
< _ N N < < Va) “
_ | W ﬁw _ m
e g
—~ Ve o2 < ~e ) L W
N 2 - < . IR L |
0 s Y | MR- A= D25 .
a rY s = _ 2 < 7
. @ ) 2, > .
Aﬂu— “ - __ M-. @ N
u 9 I— b /l\ \
l._\ u sA m < — < )
c =S Ww W '+ - J < <
< I 2 O s c L/ - W '
L ? 0 S 2 Tie 3 _
P i) u 7 ~ D) L
= * o < T . T
e )] < S | q 2 ~ nl) c
) 2 = &0 AR € I's
<= = (= W 5 ?
u M b, w “ ” W U A >
(<] WAy
i Yy 6 HA ﬁ.v
VE n S ¥ — z.
-




e
1}
\\ll' P \I
2 "
o 9
‘( H
— n \\0)
b L0
< -
~ < M ) <
A | n gl 2 /<
N —
\ (S 1R
N £ =
- o D + S
~ 5 o ) RS
/ﬂﬁ N [ —
| I_U ( _
\
\
N O ,
~., T ) L \ |
< ez I /
_ \ QL W o ,M
2 : RN
= ~ i
= g
- L =
<|£ ~<| & 1 ~ S
L) ﬂa S 4
Y -~ " )
-+ J R T= ! )

3 Q B vl 0
—_ |\-IU l-l nu._ﬁl rl—\
+ .4 IS .

P v — <
lAs < N\ ~_ ~ <

1 J | PA§) o ol IF4 N 3 J
N 7 N LR Y /|~ =y I

<~ J50E TS D (5] s
= +F AL ESE <L
< - \ 1S S 5
VII -~ ln__— . R N //fl\\ =
\ I QN ~ , m. A\ M
<5 & n ~ g ~

Kad LI _ f \

.» i 3 ADW P o
= | T < Q2 3 ™

| Y o \

< x| L

T+ T N = ¢ i
S < | o < >
m - \ d b AVQ N ~f - —

- o ~ N lﬂ— - O

S v ’ M\ \/

~J [v)\) _T
MU <




_— 2
L) 70 ()
A YY)
/ (.
N [ +
‘ < ® 3
= =
¥ ~
= 0 [
rr_. Hw\- 0 3 \
% AP\I ﬂc w 1y
L e
H ..W ( =
\ o J ~ s
; N\ a\ ﬂi .&
\ ) b = — —+
N/ 7 . o S
N — /
[ by
7 H/ \ IA S - w / w { PN 4, Nu
IA T /( s 0 A M —:ﬂ:
_ ¢ -,
i/ i / J )
b + ) © J e =
ol = N
& g = \
M S R ﬁm \ =
< Am Q i ) W |
* . =~ & |- M
..I.N M / — f—a\
1 [ S )] | AN\
I v b . (| 0
< Q < <
oV \
1 { \ m -
\ L \ < !
s C > S
< ” 3 + =
2 S
I i S (R
. — S \ T o =
O\ F SENEPRRY
< \ 1 E ] \ &
— \ P ) ® s
) (- <
CHRRRTE SN 3
, O] ” ) ~
<




~ |5
v | [
- 7
O ¢
. 1) P
— LI m\ —
A
—
| ﬂ { /r
=T o\ I
) < NG T ]
) & \ K
3 ﬁ ) \\.l
)8 ) [ a :
n
y < /IL
\ [») //{ - ) W\ ~. m
v <7 b
<lg| b ( —
L / ’ Y S s H
9 T ) /N o
[ < ~ G 54 M
—.b. m / _ S 7 vN fu\ 0/ o
. o i M. M. S
il s 2+
4 — J
+ [ 7 . /
Y a—\ |>. \m. / _ e
. ) O s “ . |
N—— N 1] (
, & ﬁ 2
.h_ O —
= ST < L Y
._ Oh - ) q ]
n._\ _a.a \ & —O
I\ J — Y
~ EREE : 4
nlv - y — 1
“”l /— PD I/ls p M- fw \\l" r—\-
f \‘l \ ~ A\
, L. b P S s 8 g o
< J + “u .- 0 _0 \w'j 7
“ .0 S— ._IF\\ "4
< i Tz ° P b3
0 S IT ; W
.lﬂ.\ 7 ﬁ({\ Y < N
<o - % : < J < < ) >
oo..r. ls b D = N /o
\ y & )
Q) A J
— ) — A W &
© ~ ) Q A ﬁ‘ q \L‘
<« N 4 Eed
> FeN \M ﬁ
\ 1Q . 3
qQ / N\ —\| | ¢ > =
Ub — '/ ﬂlo \ IH\M A4 LN \\ll <
I\ N
Coy I




0
o1 —
< s\
\n.Ju QU
A
mm So
2
I\ -
N =
<
Qz
\ )
— |
— |}
¥ <+
Q n
d D)
* ~—
0 C )
M ™
= < >,k_\ o
J ) ot
D .U ..I.“M
ML .M <+
IR T
Q) il < L
» ™~ &0
‘me ~ =
— — ¥
vy PN N
S &L T | ¥
3 Y
J ” =
A N ~
)
N NY
w 0
1 A._h
AR
\V/| D L
U | m
> " 0] .
S J_ =z
o
oA A
\V L




