
:T�wl�� �§CAm� - 1-5
T`�Attm�� 
CAq� xC � (1)

xn = ln(
n

n + 1
), n ∈ N∗

T��dl� MAmk�¯� Ty}A� xCd� ¨�At�A�¤ ,f(x) = ln( x
x+1) �y� xn = f(n)  � ^�®�����

 � d�� TqtKm��  A�§�� ,f

f ′(x) =
1

x(x + 1)
, x ∈ [1, +∞[, sup

x∈[1,+∞[
f ′(x) =

1

2
.

�� �yWts� �¡ ,ln( a
a+1) = a :�q�� Aht§Ah�¤ Ty�CAq� (xn)n∈N T`�Attm��  � ��Ð �� �tn§

.��Ð L�A� ?T� A`m�� £@¡

.10−10 �W� Tbsn� [0, π/2] ­rtf�� ¨� cos x = x T� A`ml� ¾Ayb§rq� ¾®� d�¤� (2)
:
 T�r`m�� (xn)n∈N T`�Attm�� xCdn�����

x0 = π/4, xn+1 = cos xn, n ∈ N
T�®`�� �q�� ¯ TqtKm�� �k� ,sin x ¨¡ f(x) = cos x T��d�� TqtK�  � ^�®�
¨� ­ w�wm�� Tq§rWl� rJAbm�� �ybWt�� �� �kmt� �� ¨�At�A�¤ ,supx∈[0,π/2] | f ′(x) | < 1
��  �� ¨�At�A� ,f(π/4) < π/4  �¤ ,TyO�An� f(x)  � ^�®� «r�� Ty�A� �� .(2) �ybW�
[0, π/4] ­ry�O�� ­rtf�� ¨� .π/4 ¤ 0 �y� dy��t�A� d�w§¤ ­AW`m�� ­rtf�� ¨� dy�¤ T� A`m��
Annkm§ ¨�At�A�¤ supx∈[0,π/2] | sin(x) | = 1√

2
< 1 ªrK�� �q�� sin x TqtKm��  � d��

.(2) �ybW� ��d�tF�
©± �y�� xn0

¾�d� d��  �  Ð� Annkm§ .a T� A`m�� �� Y�� 
CAqt� ­AW`m�� (xn)n∈N T`�Attm��
?n0 d�� �y� .10−10 �� ��� T� A`m�� ��¤ xn �y� T�Asm��  wk� n > n0
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c =
1√
2
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1
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√

2− 1)
< 10−10
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:�A�®`�A� T�r`m�� T`�Attm�� 
CAq� xC � (3)

x0 = 1, xn+1 =
2 + xn

1 + xn
, n ∈ N.

­rtf�� Yl� f(x) = x+2
x+1 T��d�� xCdnF ��@� ,n �k� 1 ≤ xn < 2  � �R�w�� ������

.[1, 2]

TWFwtm�� Tmyq�� T§r\� ��d�tFA�¤ .[1, 2] 3 x©± | f ′(x) | = 1
(1+x)2 < 1

4 :�AqtJ¯A�
An§d�  wk§ �RAftl�

|xn+1 − xn | ≤ 1

4
|xn − xn−1 | .

¨�At�A�  wkt� ,¨Jw� ªrJ �q�� (xn)n∈N  � Y�� © ¥§ �@¡  �� (2) ¤ (1) �ybW� ¨� An§�C Am�¤
.a ¨qyq�  d`� Ty�CAq�

 � ©� a = limn→∞ xn+1 = limn→∞ xn+2
xn+1 = a+2

a+1  � ^�®� :T§Ahn�� Tmy�  A�§³
.a =

√
2 	�wm�� ���� ¨W`§ A� w¡¤ a(a + 1) = a + 2

.εn = (1
4)

n−1/(3/4) |x1 − x0 | = 2
3(

1
4)

n−1 �W� C�dqm� ��Ð¤
√

2  d`l� TyFAy� �Ab§rq� ¨W`� (xn)n∈N T`�Attm��

T�®`�A� ­AW`m�� (xn)n∈N T`�Attm�� 
CAq� xC � (4)

x0 = 2, xn+1 =
2xn − 3

2xn − 1
, n ∈ N.

:TqtKm�� d�w�¤ f(x) = 2x−3
2x−1 �S�����

f ′(x) =
4

(2x− 1)2 .

ªrJ �q�� (xn)n∈N  � ��wt� ��Ð A�w�d§ d� ,x ≤ 7
4 ©± | f ′(x) | ≤ 16

25 < 1  � ^�®�
 � d��  ¤d��� {`� 
As�� Annk� ,¨Jw�

x0 = 2, x1 =
1

3
, x2 = 7, x3 =

11

13
, x4 = −17

9
, · · ·

,­rtf�� Hf� Y�� [74 , +∞[ ­rtf�� �� T�� 
sy� f T��d��  �  ¤d��� £@¡ rh\u� ?�@¡ �d§ �®�
¨�At�A� ,­rtf�� Hf� ¨� 
sy� x3  �� x2 ≥ 7

4  � ��C¤ x1 < 7
4  �� x0 ≥ 7

4  � ��C ¢�� ©�
.Tq�As�� Tq§rW�� �ybW� �� �kmt� ��

a ∈ R ¨¡ Aht§Ah�¤ Ty�CAq� Ah�� AnRr� w� An�± ��Ð¤ ,T§d�Ab� (xn)n∈N T`�Attm�� ���w�� ¨�
¨`y�rt�� C�dqm�� zym� �k� .2x2 − x + 3 = 0 T� A`ml� �� ¨¡ a  � ©� ,2a−3

2a−1 = a  ��
.Tyqyq� �wl� Ah� Hy� T� A`m�� £@h� ¨�At�A�¤ 	�AF 2x2 − x + 3
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