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. ]0; +oo[ Jaall e p ANl 4, sl dad —2 ) x — 1
Vxel0;4+o; v(x) <-2<0 &= hm h(x) = —>1+ (x lnx) xllgl+ (xln x) - o
x—1
Vxel]0;+of ; v(x) <0 = 1 1
Vxel0;4+o ;lInx —x+1<0 o= :;}E{l+(xlnx—1ln1):xlg%(go(x)—q)(l))
x—1 x—1
Vxel0;4+o ;lnx<x—1 =
. 1 1
11; +oo[ © ]0;+oo[ o)l ;
. lim (&) = qo(l) RAO)
Vxell; 4o ;lInx <x—1 b X1+ x—1
x_
h(x) = e - 115 oo ol e | uaie ¢ oS4 P () =Inx+1:0) o) =xInx : W
h,(x)lenx—(x—l)glnx+1) o (p:i(1)=<p;7(1) =(p'(x)1= In(1)+1=1 : =
(xInx) lim, A(x) = =-=1=h(1) ;M
xInx —(xInx+x—Inx—1) x=1 d(l) 1_ o
- (xInx)? xll»r% h(x) =h(1) =
Inx—x+1 1 O oo Alaia Ala R A G my 128
= o o« ( (=1 D)Doom»—e
(vx>1); (Inx—x+1)<0 :olas © b W ]0; oo Jiaall e & jaall p dpaaall Al ias
. 2 IS i
(Vx> 1) ; lgxxln_xg +>10 : 3 v() =Inx—x+1
(Vx>1); oz <0 Do . 10; oo Jiaall e 1 Al <y oyl
(Vx>1); () <0 G AL 5 Alstell sl e Ramio RIS G 8 e v L
- 115 oo Jiaall e ladad dpadlss p A o 105 +oof e GEEM AL v 2 )L ]0; +oo daall e
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—« (=@ DD)vm—s

)15 4o Jaall (e | peaie x oS4

g(x)—lnz—fx2

—« (@ @IZIDDmm—o-

i =i D)~ 1 ) ()
oo (x)—xirpoo xlnx)  xotk \xInx xInx

XZ 1
dt—f —dt
. tint

L (um>

—« (@ EE@)DMm»—-

\/E:u 6.4.1 ).\a_m!w ) ).Lu_lu"a:\ﬁ:adl.aa_\u" L

du 1 R

= ! —_— = sy
dt =2udu : &= @ i o
u:\/;: Rt=x K13 o
u=x .o t =x2 S e

Lx (tlnt) :fx(uzln( 2) (2u du)
=fi(2u21 (2u du)
- [ ()
Vx>1); gx)— nz_f\/;(ulnu)du © o)

Remarque : u et t sont des paramétres d’intégration
qu’'on peut schématiser comme des espaces
mémoires temporels

o« (21 )m»—s
. te[\/E;x] Ol s x> 1 oS
1 oo Jad) e daails £ A Ll

cx>1 0¥ [V x] Jdaall e duails b o)
h(x) <h(t) <h(Vx) :cé Vx<t<x :dl

100 % () < AGR)
j;h(x) dt < Lx_ (fl— t) dt < th(\/}) dt o)

h(x) L; dt < L; ClT) dt < h(vx) L; dt s

h(x) [t1; sf %) dt < h(Vx) [tllz &=
e —8) = [ () e < R =) o

IS (Vx>1) (& Jaadl Aty o UL

h()(x = V) < g(0) —In 2 < h(vZ)(x — V&)

(*

—

: = tim, (3) - i) = (55) - (55) =
AQ = oo \nx xInx/  \+oo +o0/
f ( )dt \ﬁXCEL ;
; ~tint s Jsanll o R Al dileid) gl adls
_ 1 x |1 400
tint
hl(x) —

1
h \
0

o —« (@ [=IZ2] D)))dvm—e

Ladad Gaailss ¢ dliaia AN G f AN <)y Jsan Canea JaaD
s [1; oo daall e
h(D)] =10;1]

. ]0; 1] sl a5 [1; +oo Jlaadl e Ji&S R 2 )

A([1;+00[) =] lim h(o) ;

Vxe[l;4oo[; 3lye]0;1] : y=h(x) : g
Vxe[l;4o0[ ; h(x)€]0;1] : AT i
Vx=>21); 0<h(x) <1 =

(=== ] D)ym»—e
(@A D)))rm—o

. ]1; +oo[ daall (e | paic x oS4

e (tlnt) =1+1Int ol Blay
xz 1
| e
. tint

. clad) ol Adaadlall oda (3 Jatud

1+Int—Int
f (—)dt
tint
f 1+lnt f"z 1
(—)dt
; tlnt o\t
* (tInt) x%q
dt—f —dt
Lt

tint
f —Int]*°

X

= [In(tIn t)]*

= (In(x?In(x?)) = In(xInx)) — (In(x?) = Inx)

2 2 2 2
I (M) T (x_> I (M) ()
xInx X xInx

2x
=1In(2x) — In(x) =In (7) =1In2

{(Vx>1); fx

2

1
—dt—an} P i ERY
tint
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(vx>1); g(x) =h(x)(x —vx)+1n2

/4«/

+o00

lim g(x) = 400 : of e Gl 5 i il dunals s (3)

xX—>+0o0
o Adle Jumndl (el il (e 15 o0 ) sa L9 2l
- X

Ele Lele Joanal) dleall Glaall o Jastios (g WS (1(2 J) sl
cwal L lim h(x) =0 @ A s

X—+00

(x —Vx)h(x) +In2 < g(x) < (x —Vx)h(Vx) + In2

caad Lok G gl a8 0l 13 6k (o
" : :

<x—\/_>h() Inx g(x) < )h(\/_)
D le dhani 400 sy ahalill 13 8k Siled Gaua
(x—x\/_>h(x) lr;Z
leirl‘m<1‘f)h(x)

1 In 2
=(1-——=) @+ == 1= +0=0

ln2

lim
X—+00

ln2

\/+_oo
i (S5 e+
-l (1= )0 + o
= lim, (1——)h(>+ln2
t=vx -
(1__)() Gooz 0

F A L e 53 Jaan

(vx>1); g(x) =h(x)(x —vx)+1n2
+00 Jlsm (x —VX)h(x) +In2 Ll il
xl—iffm(x —Vx)h(x) +1In2 = xl—l>r-|r—100 (= 1/6_121(; — 1)
1
1-——=)(x-1)
= lim ( \/E) +In2
x—+00 xInx

—« (@ (2] )))mm»—os

:A;J(xi1>l.z.k§n__\;}45|3_\d|‘5§(*)‘);\Lu\&_'o\‘)kic._ua.'ai
x —/x g(x) In2 x —/x

(=22 (=
Do 1 s e bl 13a 8k il e el aay

R EE-1)
xh—>r{1+< X — >h( ) x—>1+ (\/_ 1)(\/_ + 1) ( )
- xh—>r{1+ <\/§ +1

Vx (V1 1
Yool
\/_
tim (S8 n6m) = pim (22 1)h<f>

\/_
<\/_ 1> M) =3
A A gl e () Jems

x —/x gx)—In2 [x—+/x
(x )h()_ x—1 _<x—1>h(ﬁ)

a1t x A1t

1
2

lim (g(x) _g(l)> =1 :&Lm_.‘}

x—-1t x—1 2

ga(D) =5 5 1 el e FEDUAS g D ol
o [EI21 DDD)»—e

(12 JVaall 8 250 sl bl s Ui

) X 1y/x—1
= lim (—)(1——)( )+1n2
x—+o0 \In x x X

x —x Inx g(x) In2 o 1 ( _i)( _1>
< )h() h(\/_) _xl—l>Too Tnx 1 Nz 1 < +1In2
X
1 1 1
X N\g-00 X N\Fo0 = i —_— E— _—
\ \ x1—1>I-POO <0+> (1 \/+oo) (1 +00) +1n2
0 0 = lim (+00)(1-0)(1~0) +1n2
X —+00
lim @—0 o) e el bl dala e 3 y =
x—+00 X - e 2 B N ) o= = (+OO)(1)(1)+11’12 = 4o i d\EXEEL
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—« (@ [=1E1))vm—s

s s el e (@ (2 1 sed) Al Canes Ui
(vx>1); 0<h(x)<1

x>1 = Jx>1 okl

(Vvx>1); 0<h(¥x)<1
1 1 .

(Vx=>1); O<Eh(\/§)SE DAk g

(Vx21); 0<g()<; o=

11 oo Jaall e badad Al 534 g o) peiiins ALK 028 (e
Dt 9 8 e lgle Ulas 3l Al exiid g et Jgas sLASY

11; 4o e dbain 538 2 g W

e ((mE))))
a JS 51 e o ate Al £ ealS1Y 1 L Le ol 3 SN
[ daad) e dlal Jigasae Jisi f o8 [ Jiaall (e | e
DGR 5 @ R pandt S F Adal Al i e padlls

F:1 — R

F(a)=0 X
x +— ff(t)dt

{F'(x)=f(x) ?
. é:\ﬂ“d_ﬁ“‘

)1 oo Jsall (e ) paie g oS4

s bl 1 oo Jiaall e 48 el gy oaal) AN el

u(x) =

J1; +oo[ e kil 5ig W
lim g(x) =+ A

X—+00

p—
4 4\I§XCEL

1
Vxlnx

11; oo e diaia dla g of Laadls
L Jlaitl Al ciliay yuall o Y

lim g(x) =g(1)=In2 A
x-1F

PR TR VA, IV S g PRENSC PV

X (1 400
g'(x) +
+o00
g /

o—«((((([E1BI))Mm»—o-

,E"\
X

[

In2 4

\ 4

o— (@ =2 ] )))Imw—e
o — (@ ™ DDdmm»—e

k(x) =g(x) —x+1

11; 400 Jaall e GESN ALGE g of Ly
K() =g (x)—1 :Wwd 5 ]1; +oof o @l f: s
s S el e (G (3 Jhsnd) Aai o Ll

, 1
(Vx=1) ; 0<g(x)£z

Ul Ji5 Yy pa gl 5 ]1; 400[ e dleal Jisa 520 iy 1 O
Db A e 5 a e G p Al
2

go=

v:i]l;400[ — R

v(a) =0 x
x - fu(t)dt

v (x) = u(x)

3

IS g AN G pes ) sl L

dat ; x>1

1
Vtint

X

a 1 xz 1
= dt+f dt
L\/flnt . Vtint
[ a [
), VElnt . Vtint

= v(x*) —v(x) |i ;
g) =v(x®) —v(x); x>1 Qe o)) deass
Jlerials ¢ J sl aabaivsi x — x2 51 5 = x Jsl) (e B
Sle GEENALE g of ¢ s S e GEEY Lalall cilia yudl)

. ]1; 4oo[ Jaall
Vx>1); g x) =& - v(x))’ sl
=2xv (x2) —v (x)
= 2x u(x?) —u(x)
2x 1 2x 1

zmln(xz)_\/ﬁzlnxzlenx_ﬁlnx

i VE x-yE_ NEWE-1)

“xInx xInx xInx _(ﬁ)zln(ﬁz)
1/ Vx—1

— 1
- 2(Fm) 70D

(Vx>1); g ) =%h(\/z) RO i

X
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o« (1] D))ymm—e Wx=1); 0<g<i<1 @0l

ek ) A (1) mg L (Vle?; gx<1 Gu-,'
(((Lea (Yn=0); uy <a oY) a2bis, kel Ly (Vx=1); g(x)—1<0 4wy

vx>1); k(x)<0 gl
T+ g(0) = £ @ 33 lebles 5 4 e Lls (vx = ),., @< e
-1 ool e Ladad Al fo AU o ey 138

s s |1 oo Jiaal 8 a5 Sa Jais Aobeall 038 of Wl AL 45 gem g [1; oo Dl (e i fe 53
£=1limw,) =a : oY k([L+0o[) = | lim k(@) ; k(1] s
"« ) o 0 1
; _ o ) T g 1
@@ E2]0On )Ymm—ae | lim ke = lim () ””‘Jﬂ%( : 1+x>
s b e 1 4oo[ Jadll e 48 yrall 4 Goaaall DAl ysias _ ~ ~
YO =1+00) ;oo diad e GBI g o e =(0-1445) o) = (D) = -

115 oo el Gl JEs ALy b | . ]—o0In 2] el s [1; oo Jadll G di k-l
1 oo e 2 s Jlae gl e Bl ALE 1) 4ie .—«@((((K( IZ' II' )))))»E .
: Yo A ] Jiaall s .
11; +oo£u~adéﬁ<c§ [un,a].d.‘\-y &J 0e]—o0;In2] : ¥ In2>0 : Ll
((Gm=0); 1=u <a ol==s) J—00; In 2] 3 [1; +oof o i k f Lt 5
(TAF) Aagiiall Gl 511 48 e Baadaty ()3 o [1; oo Dl (8 e AdlAll a5 el elliay jaall 4

Pas [uy ; a] dadll Y WD e I ael+oo] ; k(@) =0 AT i Jin

Jcelu,al ; w(un)—w(a):¢,(c) A ae[l; 400 ; gl@)—a+1=0 =
U — @ Fae[l;400]; 1+gl@)=a =
{lp(un):1+g(un):un+1 ] s s s JiE5 1+ g(x) = x Aol ; Cadal iy

Y@ =1+g(a@)=a o a5 [1;4oo[ Jadll B

L ACIE N S (R

|:|‘(I),(C)| C i Uu‘(Pn)E)M\)ﬁu‘cAﬂhuu)ﬂ\duﬂuh
) B): (vn=20); 1<y, <a
Ce]un;a[ 5 ¢(0)=g(c) Dl 1Su0<a:ﬁw\&._mau:\ﬂ n=0 d;\uA

Up41 —

*) Fcelu,;al ;
L

c=21 ¢l 1<su,<c<a : ; (Py) 5l )
! 1 KES . . . - v . ' “; ’ ’ ’
0<g(C)S§igfu‘;)#‘w(v(?’d‘ﬂ‘w%;hwﬁ 1<u, <a :dyassneN &S
W ©l =19 ©)| <> - o) Do duand g Ladad o) 30 AN bl 138 e Jax
— 1 9() < g(uy) < g(a)
* % < - -
Wb @l=g o gD +1<g)+1< g@)+1: k<1 Cami &
DS (k) 5 (%) oS Jlexinly (53) 1<n2+4+1<u,q <o ;S aall &) Jleadul 1 o)
(Vn>0); un+1_a|<1 cAsmaa (Pl O 1< u g <a e
T My, —al T2

{ (Py) est vraie s Al Amca gl e o) Ulas

1 . .
(Vn = 0) ; |un+1 - (Xl < E |un - (Xl e (Pn) lmpllque (Pn+1) ; vn=0

(P,) est toujours vraie : gl lae s JUl

4 - vn=20); 1<y, <a :¢
ﬂ S| e @@ =1L D))0m»—e
(Vn=0); u, <a :ixm Al cwa bl
© a5l o e fr Ladad ducaflidl) l1a) Jass
(vn=0); k(u,) > k(a)

(vn=0); k(u,)>0 4 k(a)=0 :olles
Wn=0); glup) —u, +1>0 =
y= vn=0); 1+gu,) >u, :e=
o NG (V> 0); Uppq > Uy 45 s
T kel Al 3 (1) ymp Aelliiall Of g LS 03 e
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Centre
Excel
; RENFORCEMENT
2 COACHING
SCOLAIRE

/"

4 d\I;XCEL

2] ||I)))))»»—o

(Vvn=0) ; Iun+1—a|<2| —a| bl
u, —al < |un 1—al raina (n4 1) s oY
1
S§§|un—z—a|
111
S§§§|un—3—a|
1Tl
S(E) |un—n (Xl

n

1 .

(vn > 0) ; |un—a|s(§) g —a| o
el Gl Jlenial Gl (Kay

1 f - .
—a|<(5) o —al ol le el ca Ll
—a|<(%) lug — af : Wl n=0 dal e
.= 0 dal e dama dpalall )

1 n
fun —al < (3) |uo - a

(Vvn=0) ;

Dol s 5 neN oS4
s aai S o all 2aal B A slial) o3yl e
1 2 n+1
vn=20); 5lu, - S(—)
(vn20); Zlu, —al < (5

(Vvn=0) ;

lug — al
|un+1 - al <: |un - al : C.Ji e

n
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(4 1) dal e dagmaa s bl G i 138
el Tase G UL

n

1
Vn=0); |u, —al < (5) luo — al

o< (210 )))oy»—s

5 I n I
10 il 5 bk (o e aae Laslad duunia Al (%) of B

1Tl n
lim<—> [ug —a| =0 45 lim(—) =0 :¢)
no \2 no \2
sl gl e 53] Juass
n

1
(Vn=0) ; Iun—als(5> luy — af

el

0
DA e gl e Jhan mal 5 pnnliy

n n

~(3) -al < -0 <(3) lu—al

(Vn=0) ;
0 0

lim(u, —a) = 0: ¢ it cllEadl )l Gubas e Jul
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limu, =a :J
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