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:AhqtK� �� T��d�� �§r`� T�wm�� T�A� �� ¨� d�¤� : 12 �§rm�

1) f(x) = 4x3 − 5x2 + x− 1,

2) f(x) = 5x3 − 1

x
+ 3

√
x,

3) f(x) = (x2 + 1)(x3 − 2x),

4) f(x) =
2x2 − 3

x2 + 7
,

5) f(x) =
2x− 1

x+ 1
,

6) f(x) = −x+ 2 +
2

3x
,

7) f(x) =
1

x+ x2
,

8) f(x) = (2x+ 1)2,

9) f(x) =
√
x(5x− 3).

�þþ���

:AhqtK�¤ R Yl� �AqtJ²� Tl�A� ¤ T�r`� f T��d��

f ′(x) = 43x2 − 52x+ 1

= 12x2 − 10x+ 1

Tl�A� 
wlq� T��d�� .Df =]0;+∞[ ¢n�¤ .x ≥ 0 ¤ x ̸= 0  wk§  � 	�§ T�r`� f  wk� ¨k�

Yl� �AqtJ²� Tl�A� ¨`y�rt�� C@��� T��d��  � T�AR³A� .]0; +∞[ Yl� ¤ ]−∞; 0[ Yl� �AqtJ²�

:AhqtK� ¤ ]0; +∞[ Yl� �AqtJ²� Tl�A� f ¢n�¤ .]0; +∞[

f ′(x) = 15x2 − −1

x2
+ 3

1

2
√
x

= 15x2 +
1

x2
+

3

2
√
x
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.R Yl� �AqtJ²� Tl�A� ¤ T�r`� f T��d��

f ′(x) = 2x
(
x3 − 2x

)
+
(
x2 + 1

) (
3x2 − 2

)
= 2x4 − 4x2 + 3x4− 2x2 + 3x2 − 2

= 5x4 − 3x2 − 2

.x �� ��� �� x2 + 7 > 0  ± R Yl� �AqtJ²� Tl�A� ¤ T�r`� f

f ′(x) =
4x (x2 + 7)− 2x (2x2 − 3)

(x2 + 7)2

=
4x3 + 28x− 4x3 + 6x

(x2 + 7)2

=
34x

(x2 + 7)2

.]−∞;−1[∪]− 1;+∞[ Yl� �AqtJ²� Tl�A� ¤ T�r`� f T��d��

f ′(x) =
2(x+ 1)− (2x− 1)

(x+ 1)2

=
2x+ 2− 2x+ 1

(x+ 1)2

=
3

(x+ 1)2

.]−∞; 0[∪]0; +∞[ Yl� �AqtJ²� Tl�A� ¤ T�r`� f T��d��

f ′(x) = −1 +
2

3

−1

x2

= −1− 2

3x2

f ¢n�¤ .x + x2 = x(x + 1) ©� .x + x2 ̸= 0  A� �Ð� �AqtJ²� Tl�A�¤ T�r`� f T��d��  wk�

.R \ {−1; 0} Yl� �AqtJ²� Tl�A� ¤ T�r`�

f ′(x) = − 1 + 2x

(x+ x2)2

f(x) = (2x+ 1)(2x+ 1) .R Yl� �AqtJ²� Tl�A� ¤ T�r`� f T��d��

f ′(x) = 2(2x+ 1) + (2x+ 1)2

= 4(2x+ 1)

= 8x+ 4
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.]0; +∞[ Yl� �AqtJ²� Tl�A� [0; +∞[ Yl� T�r`� f T��d��

f ′(x) =
1

2
√
x
(5x− 3) + 5

√
x

=
5x− 3 + 10x

2
√
x

=
15x− 3

2
√
x

: Ty�At�� ��¤dl� n T�Cd�� �� �tKm�� 	s�� : 13 �§rm�

1).x 7→ xex 2).x 7→ x2 sinx

3).x 7→ xn−1 ln(1 + x).

�þþ���

:d�� �AqtJ³� Q�w� �Am`tFA�

f (x) = xex =⇒ f ′ (x) = ex + xex.

g (x) = x2 sinx =⇒ g′ (x) = x2 cosx+ 2x sinx.

h (x) = xn−1 ln(1 + x) =⇒

h′ (x) =
xn−2

x+ 1
(x− ln (x+ 1) + n ln (x+ 1)− x ln (x+ 1) + nx ln (x+ 1)) .

w¡ xne1/x T��dl� n+ 1 T�Cd�� �� �tKm��  � 
b�� .n ∈ N �kt� : 14 �§rm�

(−1)n+1

xn+2
e1/x.

�þþ���

.n Yl� ���rt�A� T�wlWm�� T�®`�� 
b�n� .R∗
Yl� C∞

�nO�� �� T��d��

.n = 0 ��� �� T�y�} Ty}A��� ¢n�¤ .
−1
x2 e

1/x
w¡ e1/x T��d�� �tK� ,n = 0 ��� �� ,An§d�

: ©� n ��� �� T�y�} T�®`��  � |rf�

(
xn−1e1/x

)(n)
=

(−1)n e1/x

xn+1
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�m`ts� �� x · xn−1e1/x �kK�� Yl� xne1/x T��d�� 	tk� �@h� .n + 1 ��� �� Aht�} �¡rbn�¤

: �¡rb� ¨k� zynby� T�y}(
xne1/x

)(n+1)
=

(−1)n+1

xn+2
e

1
x

:d��

(
xne1/x

)(n+1)
=

(
x
(
xn−1e1/x

))(n+1)
=

n+1∑
k=0

Ck
n · x(k) ·

(
xn−1e1/x

)(n+1−k)

= C0
n · x(0) ·

(
xn−1e1/x

)(n+1−0)
+ C1

n · x(1) ·
(
xn−1e1/x

)(n+1−1)

= 1 · x ·
(
xn−1e1/x

)(n)
+ (n+ 1) ·

(
xn−1e1/x

)(n)
= x ·

(
(−1)n e1/x

xn+1

)′

+ (n+ 1) · (−1)n e1/x

xn+1

= x · (−1)n+1

xn+3
e

1
x (x+ nx+ 1) + (n+ 1) · (−1)n e1/x

xn+1

=
(−1)n+1

xn+2
e

1
x

:Ty�At�� ��¤dl� n Tb�r�� �� a TWqn�� ¨�  ¤d�m�� rKn�� d�¤� : 15 �§rm�

1) ln cosx n = 6, a = 0.

2)
arctanx− x

sinx− x
n = 2, a = 0.

3) ln tan
(x
2
+

π

4

)
n = 3, a = 0.

4) ln(sinx) n = 3, a = π
4
.

5) (1 + x)
1
x n = 3, a = 0.

�þþ���

.ln(cosx) = −1

2
x2 − 1

12
x4 − 1

45
x6 + o

(
x7
)

•

.
arctan(x)− x

sin(x)− x
= 2− 11

10
x2 + o

(
x3
)

•

.ln(tan(1/2x+ 1/4 π)) = x+
1

6
x3 + o

(
x4
)

•

.ln(sinx) = ln(1/2
√
2) + x− π

4
−
(
x− π

4

)2
+

2

3

(
x− π

4

)3
+ o

((
x− π

4

)3)
•
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.(1 + x)
1
x = e

ln(1+x)
x = e− 1/2 ex+

11

24
ex2 − 7

16
ex3 + o

(
x3
)

•

.3 Tb�r�� �� 0 dn� h(x) = cos
(
ln(1 + x)

)
T��dl�  ¤d�m�� rKn�� d�¤� : 16 �§rm�

�þþ���

:¢n�¤ g(x) = ln(1 + x) ¤ f(u) = cos(u) �S� •

f ◦ g(x) = cos
(
ln(1 + x)

)
¤ g(0) = 0

.

T��dl� 3 Tb�r�� �� ¤d�m�� rKn�� 	tk� •

f(u) = cosu = 1− u2

2!
+ u3ϵ1(u)

.0 C�w� ¨� u ��� ��

�S� •

u = g(x) = ln(1 + x) = x− x2

2
+

x3

3
+ x3ϵ2(x)

.0 C�w� ¨� x ��� ��

:u2
	s�� •

u2 =

(
x− x2

2
+

x3

3
+ x3ϵ2(x)

)2

= x2 − x3 + x3ϵ3(x)

: u3
¤

u3 = x3 + x3ϵ4(x)

.

:¢n�¤ •

h(x) = f ◦ g(x) = f(u)

= 1− u2

2!
+ u3ϵ1(u)

= 1− x2 − x3

2!
+ x3ϵ(x)

= 1− 1

2
x2 + x3ϵ(x).
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