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Analyse Mathématique pour I'ingénieur

Cours 10
Convergence dominée *

e Rappels

e (lasses de fonctions égales presque partout

e Nouvel énoncé du théoreme de convergence dominée
e Deux extensions du théoreme de convergence dominée

*  Frangois Dubois, 2009, édition septembre 2015, 14 pages.



1
Lo
.

| ] { M m , .L.--
\ >, L
3 { 1 o \ .
m . Dol 90N R = | e
S S PN &R
W P ) bl 3T RS

| : ) > o | N B

| , Py hi m N W g y Llﬁ.—r _

r

b

o -
4

AT MY
X

_MA'TM-E_: ’ AL £ MMM‘

P

1)
0%

LA
.

‘m
[
1o 16w, AW
/
X
L’
Aiam | MAAN
)
0y
L: Gw. | oL
)
| yed| VA
]

= Lo
L. ad

v
P

)
|

S
W= 4 2 G |
INENE SENERAT R gl Y |
i Iy I : M./ 1@ — ] 3 5 e
| g | T ] mb 3 =y =
I NN S NECOANEP RN ,
_ TWW Nl pﬂmw_} M‘ - m_w £ wlb MK ’W q L. - LS
| B S ' . \ . Xl
3 T;&ffﬁ.m W. % B .M... o/ _\M: I SsS L .W. J_vA
. RN, i ~ e . V= X \ d N i
.MW 3 FHECENESEr-SRY, A &M \/s
_ - M ] L ] W % nvn ; ; S
L SRCEEE W — X & ‘
,,,,,, ST3 Y 3 S TSN 3
Lg -fE A}l

Y ¢

W Y
{
AP
GT

Ak
s ool

(
\

-

U g

A LA

)
v

(V)
N
)
%)
J

e




_ | L e % ] , to \ S N RN
& . m Wl , ~ e R Y M o
2 -~ X a.r MYU .W_% : "JI/ \ "3 .w U ,, W L
.L s S N < N \ : W A 3 M FPAIR N O O
3 aw a) QAM M_ W \ M . .....-l.. \ MDV M , \m 1 M ] ” ]
”. “\ , | .Jz,..... _ AU.m,. 0 O St W = \ ‘ﬁu _ﬂ - ﬁ\
— ~ b .m h N T N EHE f \ Q RN
N e Y K e EXTIR YT
HVE S SR Sl b . E N A N 4 R ol
ST RS o N . ~Q & o 2 AW
SR R R CEREE WARCMARL AR % )
%; L3 lmflum ¥ NS RIEY L o & L1~ | ~ 3 ! ]
_ nw 3 \ M Q) Q a2 } ! jaohl \er I~ Y
w \ A.. . -~ / | ; - _w L It i Ao M Wﬁim
IR R 0 NS L WS SE
&ll.ﬂ IS _J_ ", P n" Y L3 e .rl-Hv & M ;
> |, MW.Av 3 H'Uu 1 v T u 3 fnm o -~ .rﬂ.. e | \
a‘ 2 n,% fﬂww m, N > o . ¢ ) N d fMu M b [ Mv .m.
RN _ s S N N el == 3 3 > |
%4.: Ry |4 LE NP '8N 1S N I W T le
L e $ 1 IR V/2 IR B S % = ,.,d o W : ._M - x-S
L 9 A | 2 S TR E L
Q & |8 R | ™ = ALgE" |3 K | i : LUt
L H nWw N Q\ %!.Im_.l —_ s I-ﬁ..ulv ) ) B M \ a W, -“ W"l
~ > =3 ~ P < W > i >
- i — O L ﬁ; ‘ - i 1 = J—
ST $ EENECE ARPEREREE: S LD B S
20 2N A\ S\ € ECYuhaaBENEE -
. : ~ N \Y/ A n@ j . ( _ rm -~ >
Ry <+ E=SIE- E-ErEERRe. ez vs N == =
IJW,. = ; < =2 SN DS wr | A N
3 . AL SY 9 _ | & R <o |
m 3 3 N N6 Y S r.v-m, ! wd/f! ,mﬂ.ﬁom M Yy T Rl ]
N < \\I...V " . -




~f

[r, -

n
-

7

L

&-_
l
|
m vl
/
H
4. 14 d&ugy

.

{10
AL
cAion

it
£
Wl
F'I.
e | £
I

/Wﬂ%«
1 . i S -
A
o
Fa
L | e

/
(gs_ipfddal; G ’ s

)

ﬂnr’ ( —

7
AJJ_“

) —= o

AL

o4

>
&/
D

b aaot
. s 1

/)
V)
)

P2 -2V9)
n
l |
9 | A
|
O |
2 LA
muﬁ,/':u Ca e
/
|

P,

ue Jf.ﬁ.ﬂ.
A
b

& R -
¥ ﬂ{ 4 r....-“ .IJ -
K 3 M_ 3= Ny — Ve
W Ny metalﬁ ._ T b /Jc b - Y Mr..u- 1 ) :
& WI T 1' ¥ L Im&{ x 2,1 ™~ pw
M _ .li - 3 i “ |ﬁu. [
Q " » y \ o~ 9 G l‘v
.g.

adunp.
s |

. -/jtm) -
n_,

A
D

P! .é
3 mi é,{
" MAL )
(DTS M
Zz
12
b eV

Fom )
A2

\
k4 f
= REENE SN
3 ~S SR 3
3 2 : VA” & . Mr PN T o : —_— .
3 ELEEREEEE 5 SRR\ EERSCE 7 S
> .I.WIJA .. , = L \ M \ 2 >~
M P4 /K. o _ “ Sl ™ S
R RIS R N R N - 8
. { ﬁd i ...l. ~ ........_.M . Y ) w(. ] M n...r&. ﬂ ol _
.ﬂu - = Aw,lnl.v gﬁ / Y Jl - )
) .W i h . .M o~ N ~ |\ ,_ L. = P [
3 SO ¢ RaRF-ERSER N3 3 & -
= = Y ! - .D‘U— @ A Y.
_ .a@ TS TN ik AR ! T~ 328 S
- . -~ o } W
M . .II.A-J M N nw m, - _.ﬂ 1 nm- rtu..u u 3 ﬂ.
_ : [ o8 i n.v
- . -




il

o

\
A} L lel LQ nb' n @ hY W
\ NN QY .M‘ w_ < = @ v T
N N 2 IQHR S N | X
EEDR NP SER =T IR EER

oI

7

/

V)
V’
s

Nt

[

Lfeuo| A2 50lros -
/
d‘ﬂté:b‘t’b‘\.;

‘w{wb- _

fﬂ_/

ZEAW

0 ,fﬂ.,'l&

ST

s | A

LAFEAN s

XF
/
)

g

e ]
e
o 4

=

I\

L

<k
N

\-

N
2o
X
L Ll feato
4

-ﬂl!ji L
}

W [ &l &
5

ul

| ngg_,_ w0
2V .| Inafeve Alee.

b L Zis

Fal
14
s Yo
T

ey )
s

-
[

¢
A

u(_/a[_‘ A
I
ARV
v
WY
I

b
———
——

t
72D 4

()=
e

“&T ‘
74T

N\

y

A0

LA
A9

;}ba- il QUL | s H_i# uf
/’)

=

i

a3

A
(
41(/\9
|
|
oA
o
-
/WA
A
)
|
J@

¥,
,A_rfo}&g& {'\Q 4ue




)
/

OO S S O N ] . m L1
” P vl A L
, | | S ; ﬁ . ” < B
NANEA X (Eﬁ ERAEDS
LY LR NN
Y S R 3+
D ! X L i LI. ‘
€ 3% e =
¥ n&tﬂ W d __., ﬂy B N
ﬂA. m

Nt | ~ EENEEEEN |
P . [ ~ — !
_ m ) .,4.. G ; 2\ _ NJ L
Q9 XS | < ) (W _
0 13 3 Jas 2 Ve -
1 7dde N mla 3 N
.\Uﬂl \ /._..ra W N> | : wm
: > Y € # : )
B RN ? : ....,_F
SECRRAREECREA K THEP RSN
I AP NS EAN RN lfv
P ] : 1 M A M . AN . S
— ! : . [ 1 : — " i ~ L
1l M% e 1) i .M” M8
Ny : > 1 9O g =X TN 3 ]
. %I } /l - kY il ! Mp ﬁ. =
% ﬁw o 2 Y ' ...!.wl..\ - d
R ! § [ g
5 3 ST 3k ST
1 .m fA S L\ rH\L
. i N
g ) <=0 Seand g
» ™ Ef /f Ar B B .Vﬂ L
i _
=2 4l
|

RPN SR O PO N




2
J

=

!

""I

-+
|

f)

€

2R

’

/
|
|

%y
“

“-F‘
L—)___
U /A%

9~

o

\

£

el
/i

AL
&

L

4
b

fil

{

oW

AL Ocvua

A

e

L > A
4

l

A
" L/,
p =0
4

Y

u
A
|

L Ovtan

Pd,)

]O

I

_ KA olen

e

.Y

¥
S

J

Y e

L

Y

Z

[
C

LY

ny

e

' in

] .C'V\

Y

[l

A

PR

D hp

A\~
"4

w

e

¥

L

nEeEIN/
bl )
./L,D‘l

. Y

M’&I‘j
E _#

W/

W EWN -:é)‘

o]

| 8

N
A0 4

AQAC.,

Yy ek
/,

b r

MU

g i

- &
Q

N

2L

Fa

iy~

0.

€

7

0 AA s

W

Aok A=

10)

/A’\
Al

Iq

AW»9M. ;PV\,

-




-t

= e EEEEREEE
S J D N m
Sl d ™
S == | 3 A | JE | ‘
, X .,a. ﬂu ] I 3 3 ] M
T ﬂ...lrl..ul.'/ e fn M — lm ..M W
> . ~ 3 S
=X P - W _ i 3
) W 4 f..wl.. | .a.u .Ia S 3 -
~ C _ J...u. L_ S > —1 W e
N %.. d \km . 0” b ~ ﬁ..lu ~3 DW L
SE M E . 3 m NeN N S=2S
3 s8 2 ap . AR SR
w . T < ) .f..- — VA M
e S 83 4 $53 =
V& 3 P . ’ :
N3 LS mi.)w/ IE§ .m_
B TN Q) W ,,,. 3 ﬁ
. _ Q fe Y D . N W = | = = .. .
¥ =S Hi , = o 3
Y w IREAE - =< o L&
<YHIN 4 _ _/w\ 3 RS
Mm :m R . m& S w ! = J,Tr_,. b nwv
w 3 - pvm, 5N < W}F\; =5
3 CEN 3 ﬂm, Bl ACN oy NN BE:
1% e ¢ I = N il =S
B ELNEN 2 | g T3
.N%!./ “ 3 Z W A 2 NS R
AN .E, =) M-fmwll s W 3 Q.J..J
«\ TS fa 7 T
ﬁv |




~
L

.y .

L:fl

471»#(‘1_( -

J

™
+

Tl | e oy |
Jo
)
p4
M AR Ul
¥,

: ; - T~
i i o)
1 m Al _ S| ¢ ,
M R ﬂ_m..@ @le. R W 3 L S -
. m ll.\.........v - y hk wl... ..b/ .
SN AmARS TSERECI I 3
EREEES e TRR o E
3 — Vi S K “
1 ) ~ / AN
. K ~ T, >
W., ~

&

=

Al
[.
EANI=S

e

_{x,g“) d

N By

vy,
o

) A

Fal)

|
J

X 3
|

48 vqyr 12, \au

. | iwe L ala ]

Y, ==
( ¥

W™ .._i;—g}

N
oome (3
¢

1,\, NOFL.

] |
o e = E-1BE )
ered ml TN T '=
| - R SN
| D12 33 SR
.wv Y N T
V . .ﬂw =
w _ - P Y
o g ) m \M; Wu W
5 BN . | =Niky c
) N = = 2 O
— lM .lmm | .z : G
T |
D] _ j i 0 ! W | ,




2

!

A Rhdr A Ay

. L LD _ o
| el 4
> 2y ¥ dd
. , = | ) | ) ~
I8 A3 St ERN e
% -~ . U1 =9 NER] NS
| NN S T 35 S8
. NENEA SN VERRAS T BRE B e
o s = ~ “ )t | nfl!( VA TX Q|
.N@r ! ﬂ.-b a W T y w % tw 7 .“-u
< SR A IS
e . _ R ™~ g 3
SN s . =4
J m N X
.d‘ qr
<

VT 2R YIS N

9
3
) % N !
ST NS —~ X W S JE
771 a,u - P k; . ) & ...MI.I
Iy = . S T =S
S PR dNER: 8¢ 8= |SRER St SHEaaNSar R 5
N~ >0 b N R | . Q7 ; 2.8 By
TR @R 3ox TN R L™V N s 8
C B > * ~ A : N . Mu.lﬂ.
. .ﬂy i = 1 BANEEN S
K > = y 1!... b X2 \/ lq.rfwaww.l-. HREA N
el I\-f an AN 1_91. J m_ m..a. @ .)M.l M N | — A Wﬁﬂl ny.‘.v B “ J.. ,
: - s b LIPS, £, L ..-J nl. # I
Nl WY < SR JTT%1 4 243 n
. M ry . . { o) -\ Q | Mdkf\ﬂ/ N R
b T, - - 2 3
S <915 G ~Ny e X - = £ 2
AR D 19 I | 2 Xiommi S =
Lt ’al w < hu r.?, Mu L Y ; = m_ N _
RS 2 - asbi 2 | S '3
R N | > il o 2IRIR 2 S
e 2 9 . _ o g NIV ) ) =
F oy Y55 Y = F D EA SRR
- -] = . A'... gone? W > m — 1 ~<r r
I el L= H J . J._ Pﬁ. i
s EESYC B ZRRw=N S AL
] (=) -
= —— S A
+ B U S S U TS _ L i w - T



.

wAnLg

G [ |~v

{04 -

AP Ao
£

" | -

: %&ﬁﬁ“*b
/

{ - 3
P \ I -
S Y 3 AN 1= . w o WL. T = Q!
i I S
w;m. ] - - ﬂ S
) 3 m 3 _

Y7
{ %-
Ty
2
LA
AA
o} -

Aot

D

{
O
o

w,
A/
]

W

|

Q

o olf
sy
ﬂ
2
H.a

Cd
/

/
3

o

1'1
m__:>-Pudb Lok
o A/,w—
TR NPT

|
T |
ANAAWA | v (W2
)
)
!
Ov | AR, N
i
Ove e | O
~
oam .| |
J

s
L\ 12
|
"
¢
nef

alf
L]

g eNieA
n
3

0o
€

i
| [
|
)

v ) =

/

A

;’/Uu‘

or
A it

-'\\
WM:J AMAL

Do

PAED
0
0 (14

b

Pet)=
‘j&)

v
w

A
AL AL/
/
’>f
1

LU

(¥
!
(‘1"
\
/

£
A
%

L
|
|
-
NOAL
£6})
)
1\
%)
'/
-
o | il

4"

72
(
)
z
¢
¥
(A
1719
.
P4

! |
m\l
) /L A DAL | e | A
A a
A Y
A
[
l
0
eyy
r




I/

G- |

- AD

S

; AR 3 TR |
Q Ly ~ ‘—' o O 3
J R SR m %
| a3 Vg X
SR IR ENSN08 VR RREEEE: I E
o MK S I 13 Sl ! .M_ I NE=
| ] 5 ! . {
P — 3 TN - IS VN
R ETIS AT o=
3 %u/. ‘ll.! M e B Him m w-.%% J.ﬂ..
3 L3 | 2 Y. L& LX) 3
; — ) |x w . N < > QS m
I 3 3 ~1
IV ERENTA N 1K Y| AN - ) &
R .l..c‘ AN 0@ M -
mﬂx =

A

ity 1 PR

T e

[

CA

r

LY

A ceun
290} Al

duiz. AL

ALAINAL

Y e
Sk

Un
TN
I Zialy)

NEA MILUM L 4913 § =
Wib - M.W W M N wa‘ J
o) N (41 aT'M‘. < Q .m e m
3K BB | &= TS i
33w ed & T Il 3
£ 3 FRE 2o NE 3

! a.... p.v

i i ; i i

: S R b
S JR: DU U NI S VR SR




Y | S I T
N =R R BN
. B ‘I. ..w o nwlu ML A&J .0 : .&J Y o “...l S
B .i ...M ¢ - =2, ! —
§ A_% - !.M... L _ .m W .~ . M__I.Ilfv _ \M {
- , . (i, M o . <
@ = T L ) Mﬂuwu X m. — —_— s mwi. Sm
Sy &1 S VENE] S Al : |
= QXS 3 IR s Al
E Be = S . 25 KD W N
Amﬁ S ~ V .......Lm Lo e

o B 3 \ < 3 D 3 S 3 @ s

B B N = 3 o NN =/ I D e et C =
, I d- w me p / 3 i 3 { | y

il A > .ﬁw : W .r/d #_ A : | .L...

= , AR FEEFECES FA R =L
T LS > Q R E: ER VBN R NP

I uﬂl w " ) Aa_ ..Jﬂh{ \/ 3 y @ < < M ~

=y h* — ﬂ- ) w!. u.“.i_._w - =

NS = (EESCERRIRNE S X

i =< i 513D e

‘ , S =3 m..m EEA =3 A
r MY S ~ NES

“.m, — % I~”| “ r -3 K . — N ~d 3 ) < { N I

| S e 2 I N e ?M .m G I Ly L
- _\m..l - _m » J ¥ P Py A > —w
= < ] ” & , | |
9 f..va_ % 3 . 10 k] 7 - ¢ o,

: SNy nw_ = - 7 _ i ..._ﬂ..u e 1] |1

A\ ) w \ —w- Hm ~ al ’ N L 'am. N %

NE \/ TS e DN . x

: 3 iy o h b 1 .

A | m 3 = .M Vo 2 { L < o)
= RS- SN | S
= am 4 L o) SRR : R W

P S ‘ { o S
|||Vw.| m * R Iﬂnﬁ% F - 2T mm. %. M,[ ) - S
e w _ |.F4 s . i ,ﬂ

W | | i ]




j .. “ . : ~ 3 . | p———__ i
~ TR A S
. L m ¥ 9 ._Ls.l I./J WH V 97 .
e . A = !..uu' - ﬁﬂ! \WJ ;
- _ W By _ W Q) S M - S|y T \\I.U .....
" A, | Ml oJ et ‘../\
| -~ < g = ) AN l....l.....t |
B L 0 1 ) W.M } D ™ \l
‘ , 4 : A%w n m 5 X1 A.Il.wa -
DA 1 v I W % 3 M s ﬂ.u Y Py S
A TRR - S D Y
R I M Y W ol URE SRR at Sk = ~D
A %v r \f\w . * d -3 ﬂv% .Iﬂl... i
Ng L AS0 3 S m —- 3 Wl ]
e Bk 1 1= 2 1 — 3 ; J ﬂfnf ~ W.
e W e AR B st Ll ar e A"
Sl e ¥ L
||!p“v ....I.l..uvb _. M 3 . - d + M . ‘ “ N W”/ ey Af‘ P iy rb
T 3N == i BTN N S W N )~
- .w ; = —./m - " -y ’.l.l // “ \ w" 3
- ,—- 2 ] M N N N iy | S - -
39N EgT Y o gy [ ey
5 St s Bl & 2
Vi Sed TS eY T XY F =&
- 1 h_ - & { 1 -_\rw m/ <
- e=C B G TR Q{/UE
] \ ] ¢ ) L= : = Q)
& S mv O AN T mz.l.ll\ I i 2 P, P rrll.u s
- ” n i \ r I.’||l o3 .
3 N P = ~ ZMW = > T e | D B
k4 < & m 2 . =73 2 $=
o | “ ; n 3 < | 4 e 4 i
| ~L N ~ o SN +
— R a n | =TT
v N - , ] , Gy ot
S . { I3 1 = _
J51333L A 1E
! m | — 1 -.ml =




i

L awB AdE

o/

9.

LA

Al ol—=>ao

L

!
i
i

Ay o)1)

%wie; et

0

f
y

”

VvJ

N Gt.,diu

-

.y

~J

h
—

-~ Al

U I’//k“r \

o (AOMre Ol

T vg‘w v, .

1

7 9)

AL
> 18

AN EA

o

4

f

Ml of=>

e

H

-
=20

'

{ "

CouneaL

v

Y
b
+

3

)

P

o)
)

iy
WLVOLL
o
Uy

o

—d

aMd. | AL/

w

e




