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������ 
� 14 �	����
+������� 
�� �����"��� 
�%��/

xi 10 15 17
f(xi) 35 10 14

0���� 
�� ,����� 1������� !�
������
��� ������
���� ��� 
�� �������
�
�� ����
���
�� 
�� ����
��� f(x) = 11�
������� ,����

f(x) ≈ P2(x) = f(x0)L0(x) + f(x1)L1(x) + f(x2)L2(x)

≈ 35
(x− 15)(x− 17)

(10− 15)(10− 17)
+ 10

(x− 10)(x− 17)

(15− 10)(15− 17)
+ 14

(x− 10)(x− 15)

(17− 10)(17− 15)

≈ (x− 15)(x− 17)− (x− 10)(x− 17) + (x− 10)(x− 15)

≈ x2 − 32x+ 255− x2 + 27x− 170 + x2 − 25x+ 150

≈ x2 − 30x+ 235,


��� "� ����
f(x) ≈ x2 − 30x+ 235.

��������� �������
�
�� ����
���� �� 
�� ����
��� f(x) = 11 ���

f(x) = 11 ≈ x2 − 30x+ 235 ⇒ x2 − 30x+ 224 = 0 ⇒ x1 = 14 ��� x2 = 16.


������ �� 12 + 3 �	����
0�� 
�� 2�"
��3� 4��"��� #�$������ 4��
��� 
� �������
�
�

√
5 "�
� 
�� ����
���

f(x) = 5x ��� 
�� ������ x0 = −1� x1 = 0� x2 = 1 ��� x3 = 2� 5���� ��
��
� 
��
�%����
� ����� �� 
��� �������
�
���
�������

i xi f(xi) Δf(xi) Δ2f(xi) Δ3f(xi)
0 −1 0.2 = f(x0) 0.8 = Δf(x0) 3.2 = Δ2f(x0) 12.8 = Δ3f(x0)
1 0 1 4 16
2 1 5 20
3 2 25

x = 1/2 = 0.5 ⇒ s =
x− x0

h
=

0.5− (−1)

1
= 1.5,

f(0.5) ≈ P3(0.5) = f(x0) + sΔf(x0) +
s(s− 1)

2!
Δ2f(x0) +

s(s− 1)(s− 2)

3!
Δ3f(x0)

= 0.2 + (1.5)0.8 +
(1.5)(0.5)

2
3.2 +

(1.5)(0.5)(−0.5)

6
12.8

= 1.8

f(0.5) = 50.5 =
√
5 = 2.2361 ⇒ 5%����
� 6���� /|2.2361− 1.8| = 0.4361.
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������ �� (4 + 4) + 7 �	����
��� 5������
�
� 
�� ��
����� ∫ 1.5

1

x2 ln xdx

����� 
�� �����8����� ��� ,�
����3� ������
�������
#�����	���� $���% f(x) = x2 ln x� a = x0 = 1� b = x1 = 1.5� h = b− a = 1.5− 1 = 0.5

∫ b

a

f(x)dx =

∫ 1.5

1

x2 ln xdx ≈ h

2
(f(x0) + f(x1))

≈ 0.5

2
(f(1) + f(1.5))

≈ 0.5

2
(12(ln 1) + 1.52(ln 1.5))

≈ 0.22807.

�����	�&� $���% f(x) = x2 ln x� a = x0 = 1� b = x2 = 1.5� h = b−a
2

= 1.5−1
2

= 0.25�
x1 = x0 + h = 1 + 0.25 = 1.25

∫ b

a

f(x)dx =

∫ 1.5

1

x2 ln xdx ≈ h

3
(f(x0) + 4f(x1) + f(x2))

≈ 0.25

3
(f(1) + 4f(1.25) + f(1.5))

≈ 0.25

3
(12(ln 1) + 4(1.252)(ln 1.25) + (1.52)(ln 1.5))

≈ 0.19225.

��� 4��� � %���� ��� 
�� ����� �� 
�� �����8����� ���� �������
�
����
������� ,����

f(x) = x2 ln x ⇒ f ′(x) = 2x ln x+ x2 1

x
= 2x lnx+ x = x(2 lnx+ 1) ⇒

f ′′(x) = 2 ln x+ 1 + x
2

x
= 2 lnx+ 1 + 2 = 2 lnx+ 3,


��� "� ����

E =

∣∣∣∣h
3

12
f ′′(z)

∣∣∣∣ � max
1�z�1.5

∣∣∣∣0.5
3

12
(2 ln z + 3)

∣∣∣∣ =
∣∣∣∣0.5

3

12
(2 ln(1.5) + 3)

∣∣∣∣ = 0.039697.
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������ �� 7 + 7 �	����
5������
�
� 
�� ��
����� ∫ 3

0

ex
2

tan xdx

��� ����� 
�� 
������
 ����
������� ,���� h = b−a

2
= 3−0

2
= 1.5� 
��� "� ����

a = x−1 = 0, x0 = x−1 + h = 0 + 1.5 = 1.5 ��� x1 = b = 3.

��������� ∫ 3

0

ex
2

tanxdx ≈ 2hf(x0) = 2(1.5)
(
e1.5

2

tan(1.5)
)
= 401.37.

��� ����� ,�
����3� 3/8 ����
������� ,���� h = b−a

3
= 3−0

3
= 1� 
��� "� ����

a = x0 = 0, x1 = x0 + h = 0 + 1 = 1, x2 = x0 + 2h = 0 + 2(1) = 2 ��� x3 = b = 3.

���������∫ 3

0

ex
2

tan xdx ≈ 3h

8
[f(x0) + 3f(x1) + 3f(x2) + f(x3)]

≈ 3 · 1
8

(
e0

2

tan(0) + 3e1
2

tan(1) + 3e2
2

tan(2) + e3
2

tan(3)
)

≈ −562.60.


������ �� 7 + 7 �	����
2������3� 
�
��� �� ���� 
� �������
�
� f(0.5) �� �����"�� +�
���
� 
�� 
�%���

i xi Qi,0 Qi,1 Qi,2

0 0 0 = Q0,0

1 0.4 2.8 = Q1,0 3.5 = Q1,1

2 0.7 a = Q2,0 b = Q2,1 27/7 = Q2,2

�������

Q2,2(0.5) =
27

7
=

(0.5− x0)Q2,1 − (0.5− x2)Q1,1

x2 − x0

27

7
=

(0.5− 0)b− (0.5− 0.7)3.5

0.7− 0
=

0.5b+ 0.7

0.7
⇒

27

7
=

5b+ 7

7
⇒ b = 4,

Q2,1(0.5) = 4 =
(0.5− x1)Q2,0 − (0.5− x2)Q1,0

x2 − x1

4 =
(0.5− 0.4)a− (0.5− 0.7)2.8

0.7− 0.4
=

0.1a+ 0.56

0.3
⇒

4 =
10a+ 56

30
⇒ a = 6.4.
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������ �� 10 + 4 �	����
1�
 "� ���� 
�� �����"��� 
�%��/

xi −5 7 11 18
f(xi) −195 273 1261 5762

��� 0�� 2�"
��3� ������� ��$������ 
�
��� 
� �%
��� 
�� 
���� ����� ��
������
���
������
��� P3(x)�
������� ,����

i xi f [xi] f [xi−1, xi] f [xi−2, xi−1, xi] f [xi−3, xi−2, xi−1, xi]
0 −5 −195 = a0

39 = a1
1 7 273 13 = a2

247 1 = a3
2 11 1261 36

643
3 18 5762


���

P3(x) = a0 + a1(x− x0) + a2(x− x0)(x− x1) + a3(x− x0)(x− x1)(x− x2)

= −195 + 39(x+ 5) + 13(x+ 5)(x− 7) + 1(x+ 5)(x− 7)(x− 11)

= x3 − 70.

��� 0�� P3(x) �� �� 
� �������
�
� f(0)�
�������

f(0) ≈ P3(0) = 03 − 70 = −70.

��� ��� ���	
��
� �	����� :




������ �� 7 + 7 �	����
,������ ��� ��� ����� 
�� ��
� �� 
�� �����"��� 
�%��/

xi −0.10 0.05 0.10 0.20 0.25 0.35 0.40 0.50 0.65
f(xi) 29.91 30.053 30.11 30.24 30.323 30.473 30.56 30.75 31.073

��� 4��� 
�� ���� ����	'�����	� ����� ��� f ′(0.5) ����� 
�� ����� �	��� 
	������
������� ;� ��� 
�� 
���� ����
 
������
 ���
��� "�
� h = 0.15

f ′(0.5) ≈ 1

2h
[f(0.5 + 0.15)− f(0.5− 0.15)]

≈ 1

2(0.15)
[f(0.65)− f(0.35)]

≈ 1

2(0.15)
[31.073− 30.473]

≈ 2.

��� 4��� 
�� ���� ����	'�����	� ����� ��� f ′(0.5) ����� 
�� (�� �	��� 
	������
������� ;� ��� 
�� ��� ����
 �������
 ���
��� "�
� h = −0.15

f ′(0.5) ≈ 1

12h
[25f(0.50)− 48f(0.50− 0.15) + 36f(0.50− 0.30)

− 16f(0.50− 0.45) + 3f(0.50− 0.60)]

≈ 1

12(0.15)
[25f(0.50)− 48f(0.35) + 36f(0.20)− 16f(0.05) + 3f(−0.10)]

≈ 1

12(0.15)
[25(30.75)− 48(30.473) + 36(30.24)− 16(30.053) + 3(29.91)]

≈ 1.9822.
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