2.5.5

3
a)m<0.1 = 30<n—-2 = n>32 = N=33

3 3 3 3+ 2¢
<e => —-<n—2 =n>-4+2=
n—2 € € €
2 1
N n0:E<3+ e+1):E<3( —i—e))
€ €
= Vn>ng lu, —0|<e = L= limu,=0
n—oo
n —1 1
b) -1/ <025 = <025 = < 0.25
n+1 n+1 n+1
= 4<n+l1l = n>3 = N=14
n —1 1
—1| <e <€e = < €
n+1 n+1 n+1
1 1 1—c¢
= —-<n+l = n>--1=
€ € €
1-— 1
= n0:E< E+1):E(—)
€ €
= Vn>ng lu, — 1| <e = L= limu,=1
n—o0
2.5.6,
) in = 2 _ 2 < = 2 1>2 = 2 >2+1
R DT T B DY R S " ¢ "o
1 1 1 1 1 3
= n>-4- = n=FE(-4+-+1]=F(=+2
€ 2 € 2 e 2
= Vn>ng lu, —2|<e = L= limu,=2
n—0o0
2n? 2 2 2 2
b 2| = = < = n?-1>- = n?>"+1
)'1—n2+‘ ‘1—712 n?—1 ¢ " € " (—:+
2
= n>4/-+1 = n0:E<\/—+1+1>
€
= Vn>ng lup, — (=2)| <e = L= limu,=-2
n—oo
5 5 5
c) —3—0'——3<e = n>- = n>y = n0:E<3—+1>
n n € € €
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= Vn >ng lu, =0 <e = L=limu,=0

n—o0

d) pas de limite (si n est pair — 5, si n est impair — 1)

(2n —1)*  16n* =320 + 240> —8n+1 16— 24+ 24— B L

°) (1—n22 1 —2n2 + nt L-Z+1
32 24 8 1 2
Ilm —=Ilm —=Ilim —= lim — = lim — =0
n—oo 1 n—00 N, n—oo N3 n—oo n4 n—s00 N2
. (2n—1)4 16
T e 10
f) n? B 7 B 7 B 7
ORI = =
! . ™n? 7
amp=00 = o= T
2.5.7
1 cos(n) 1
a) —1<cos(n) <1 = _ES > gﬁ
—1 1
lim — = lim —=0 = 1 COS(Q") -
n—00 1 n—0o 1, n—oo 1
1 —1)" 1
b 1<(cyrcl - LT
n n n
—1 1 N
lm —=lm —=0 = lim( ) =0
n—oo N n—oo N, n—00 n
) < nsin(n!) < N n nsin(n!) n
c) —n < nsin(n! n —
- - n?2+1~- n?24+1 —n2+1
-1 1 . |
lim = lim — = lim e — i =0 = lim nsin(n!)
| n—1
d) 1<nl<n! = i<&_n
nr nm nn
n—1 1 |
hm—:hmn =lim -=0 = hmn—:O
n—oo N n—oo NN n—oo n n—oo N

1 1
lim 0= lim —=0 = lim nsin<—2):O
n—00 n—oo N n—00 n
ne—1 1 nw
f) ne —1 < E(nx) < nx < —FE(nz) < —
n n n
-1 1 1
lim —limar——-=lim — =2z = lim —E(nz) =x
n—00 n n—00 n n—oco 1, n—oo N
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2.5.8

a) P(n):u, <2 up=v2<2 = P(1) est vraie
supposons que P(n) est vraie pour un entier n > 1
= U, <V2 D Upp =V2u, <V2-2=2 = P(n+1) est vraie
= (uy)n>1 majorée par 2

Up41 — Up =
>0

/—/%
V20U, — Uy = (V2un = un)(v/2un + ) _ 2u, — U _ Un (2 —uy)
n n V22U, + Uy, Vou, +u,  V2u, +u,

= (uy)n>1 est croissante

>0

b) (un)n,>1 suite croissante et majorée = suite convergente
L=v2L = I[?=20 = [?-20L=0 = L(L-2)=0

comme (Up)p>1 > V2 =  limu,=2

n—o0

2.5.9
a) P(n):u,>0 up=2>0 = P(1)est vraie
supposons que P(n) est vraie pour un entier n > 1
Uy, 0 .
= U, >0 = Uy = T > 1 =0 = P(n+1)est vraie
——
#0
= (up)n>1 minorée par 0
Uy, Up — U2 — Uy, u? <0
Upp — Uy = ———— — Uy = = —
1 U, + 1 U, + 1 U, + 1

= (up)n>1 est décroissante

b) (un)n>1 suite décroissante et minorée = suite convergente
L
L=—— = [?’+L=L = [°=0 = L=0
L+1
= limu, =0

n—o0
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