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TWqn�� �w� f(x) = exp x T��d�� �wlF �� rk� ºAW�� �km§ .TyF±� T��d�� �A�� @���

X�� ¨�Ayb�� �Fr�� 	§rqt� Anm� dq� .y = 1 + x ¢t� A`�  wk� ©@�� , AhlZ TWF�w� x = 0

.�yqts�

¨�Ayb�� �Fr�� ,y = c0 + c1x + c2x
2
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Ty}A� Ah� T� A`m�� £@¡ .y = 1 + x + 1
2
x2 T� A`m�� ��� w¡ x = 0 TWqn�� C�w� ¨� f T��dl�

T� A`� Yl� r�`� .g′′(0) = 0 ¤ g′(0) = 0 , g(0) = 0 �� g(x) = exp x−
(
1 +x+ 1

2
x2
)
¨¡ zym�

.f T��dl� 2 T�Cd�� �� 	§rq� d�� ¨n`§ ¸�Akm�� �Wq��
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y = 1 + x+ x2
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+ x3
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 wk� A� Ab�A�) x Tt�A��� TWqn�� C�w� ¨� Xq� T��A} �¶Atn�� .�S�� �kK� T��d�� �� 
rtq�

r\n�� �� ¨t�� TWqn�� dn� Ty�Attm�� �AqtKm�� �� �@¡  ¤d��� ry�� 
As� �tyF .(0 C�w��
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Cwl§A� �y} 1.1

An§d� ¢n� ¤ x0, x ∈ I �ky�¤ (n ∈ N) Cn+1(R) T·f�� �� T�� f : I → R �kt� : 1.1.1 T§r\�

f(x) = f(x0) +
(x− x0)

1!
f ′(x0) +

(x− x0)2

2!
f ′′(x0) + . . .+

(x− x0)n

n!
f (n)(x0) + (x− x0)nε(x− x0)

�y�

lim
x→x0

ε(x− x0) = 0.
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 �Cwl-�A� �y} 2.1

�ybWt� An§d� ¢n� ¤ x ∈ I �ky�¤ (n ∈ N) Cn+1(R) T·f�� �� T�� f : I → R �kt� : 1.2.1 T§r\�

: �Cwl-�A� T�y} d�� x0 = 0 TWqn�� ¨� Cwl§A� T�y}

f(x) = f(0) +
x

1!
f ′(0) +

x2

2!
f ′′(0) + . . .+

xn

n!
f (n)(0) +

xn

n!
ε(x)

: 1 �A��

1) cosx = 1− x2

2!
+
x4

4!
− x6

6!
+ . . .+ (−1)n

x2n

(2n)!
+ x2n+1ε(x)

2) sinx = x− x3

3!
+
x5

5!
+ . . .+ (−1)n

x2n+1

(2n+ 1)!
+ x2n+2ε(x)

3)(1 + x)α = 1 + αx+
α(α− 1)

2!
x2 + . . .+

α(α− 1) . . . (α− n+ 1)

n!
xn + xnε(x)

3.1)α = −1 =⇒ 1

1 + x
= 1− x+ x2 + . . .+ (−1)nxn + xnε(n)

3.2)α = −1

2
=⇒ 1√

1 + x
= 1− 1

2
x+

3

8
x2 + . . .+ (−1)n

1 ∗ 3 ∗ 5 . . . (2n− 1)

2 ∗ 4 ∗ 6 . . . 2n
xn + xnε(x)

4)ex = 1 +
x

1!
+
x2

2!
+ . . .+

xn

n!
+ xnε(x)

5) ln(1 + x) = x− x2

2
+
x3

3
+ . . .+ (−1)n−1

xn

n
+ xnε(x)

�§CAm� 3.1

:x0 = 0 TWqn�� ¨� Ty�At��  ¤d�m�� ��CwKnm�� 	s�� : 1 �§rm�

1. 1
1−x − e

x (3) T�Cd�� ��

2.
√

1− x+
√

1 + x (4) T�Cd�� ��
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	tk� −1

1

1− x
= 1 + x+ x2 + x3 + o(x3)

ex = 1 + x+
x2

2
+
x3

6
+ o(x3)

d�� ¢n�¤

1

1− x
− ex =

x2

2
+

5x3

6
+ o(x3).

	tk� −2

√
1 + x = 1 +

x

2
− x2

8
+
x3

16
− 5x4

128
+ o(x4)

√
1− x = 1− x

2
− x2

8
− x3

16
− 5x4

128
+ o(x4)

d�� ¢n�¤

√
1 + x+

√
1− x = 2− x2

4
− 5x4

64
+ o(x4).
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