Calculus 1 2023/2024

M and Ml

Chapiter 3 : Numerical sequences

Exercise 1

Letbe (Un) a number sequence, and (V) , (W,,) two subsequences such that :
vn - UQn and Wn - U2n+1
showthat: (limU, =1) < (limV, =let limW, =1).

Then deduce that, if: ~ (U2n) 5 (U2ns1), (Usn)  converge, then: (Uy)

converges too.

Exercise 2

Using the definition, show that :

1 1 —1
limn+ —,limn 1,limyvn?+n+1=+oc0

m+1 2 n+1
Exercise 3
Find the limit of the following sequences when it exists :
n?+1 ! an + b
HnWu,=———, 2)U,=——, 3)U,=vn—vn+1
) 2n3 — 1 ) cn+d ) vn +
. 1 ~~ 1 sinn
1) Un=H<1—E), Un=) 5 6)Un=—
k=2 k=0
a A S|
NU,=cos(n)sin{—|, 8 U,=mnsin(—), 9 U,=
n n —n+ k
10)U—Zn:<k)2 11)U—Zn: . 12)U—n n
! k=1 n 7 ! k=1 n?+k 7 ! k=1 n?+k
1
13) U, = (-1)" — —.
) Un= (1) =~
Exercise 4
1. Demonstrate that the sequence defined by : U, = E is not a Cauchy one .
k=1
Deduce then that the sequence of the general term : V, = 1 is not convergent.
“— In (k)
" sin
2. Show that the sequence defined by : U, = oF is a Cauchy one.
k=1
o , "1
3. Same question as in 2. for the following U, = ﬁ

sequence, defined by its general term :
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Exercise 5 The Fibonacci sequence
Let the sequence <Un)n€N defined by :

VneN:U,io=U,yr+ U,
U():O U1:1

1. Showthat:  Vp € N : UpyolUy — U2, = (—1)"F

. U,
2. \Verify that Zntl (n>0), might be written in the form : ), | = f (wn)

n

Un+1
Un

3. Show that: (

) converges, then find its limit.
neN*

Exercise 6

Discuss the following sequences :

1
1. Uy e R,U,11 = 5\/(/2 + 12

1 iy
2. Up e R, U, = 3" /20, + 3 (Additional)

Un
3. Up € R Unn = gty
U2+1
4. Uy € R, U, 1,Uppr = =5
06 ) 0% ) +1 Un—l
5. Uy=3,Ups1 =1+ !

6. Up=+2,Upi1 =+2+U, (Additional)
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