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x sin x = 1
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f(x) = 0

<���� � ��#*<��A0`�$��� � ��������IJ�M:m�!����
 �

xn+1 = xn −
f(xn)

f ′(xn)

<A,�#K�
f(x) = x sin x − 1
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xn+1 = xn −
xn sin xn − 1

sin xn + xn cos xn

=
x2

n
cos xn + 1

sin xn + xn cos xn
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x0 = 1.5
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x1 = 1.050342402 , x2 = 1.114181251 , x3 = 1.114157141

x3 � �������X�@�1&(7�� � �P<A,�#K�G� 3 × 10−5
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4

3
(x + 2)(x + 1)x
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sin x

2 + x
dx
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∫

1

0

f(x)dx ≈
1

2
(f(0) + f(1)) ⇒

∫

1

0

sin x

2 + x
dx ≈

1

2
(0 + 0.280490) = 0.140245
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∫

1

0

f(x)dx ≈
1

4
(f(0)+2f(0.5)+f(1)) ⇒

∫

1

0

sin x

2 + x
dx ≈

1

4
(0+2∗0.191770+0.280490) ≈ 0.166008
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∫

1

0

f(x)dx ≈
1

8
(f(0) + 2f(0.25) + 2f(0.5) + 2f(0.75) + f(1)) ⇒

∫

1

0

sin x

2 + x
dx ≈

1

8
(0 + 2 ∗ 0.109957 + 2 ∗ 0.191770 + 2 ∗ 0.247869 + 0.280490) ≈ 0.172460
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I1 0.140245
I2 0.166008 0.174596
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Q =







−0.2673 0.7715 −0.5774
−0.5345 −0.6172 −0.5774
−0.8018 0.1543 0.5774





 , R =







−3.7417 −1.8708 −6.9488
0 3.2404 2.7775
0 0 0.0000
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xi 0 2 3 4 5
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wi 0.1 0.2 0.3 0.2 0.2

H �
(xi, yi)

�1�?��Ia�'#q��89��#E
X�$
^#%IJ
G���s&]���
wi

N
ce
Sj	,

a, b � &/����8>�?#*
X��:m�!�C��
 �
(
∑

wix
2
i

∑

wixi
∑

wixi

∑

wi

)(

a

b

)

=
(
∑

wixiyi
∑

wiyi

)

< � ���`�! `<A&(,
(

11.7 3.1
3.1 1
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a

b
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=
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7.4
2.54

)
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(

a

b

)

=
1

2.09

(

1 −3.1
−3.1 11.7

)(

7.4
2.54

)

≈
(

−0.227
3.24

)
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function z=fd(t,y)

z=[y(2);y(1)^2-t^2]
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[t,y]=ode23(@fd,[0,3],[-1;1]);

plot(t,y(:,1),’-’,t,y(:,2),’.’)
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�!�1#v�6���X� � ( 2ε

A+B
, 2ε

A+B

) jK��4	�*&]���!
i)+���-���"����# 
X��8{��������IL)+��#%�?IJ�L�
(0, 0)

�1�?��IJ�'�!��#K8>�
� �?����4��!#K��# 0��3�1��������� � 0`��
 � � � �

( ε

A
, ε

B
)
ce#\������I;#%46���6�L&]���3�1�$7�IJ�"�����[#%
 )+�����$�"�����

h �� ��1�$7�IJ�"����#*�C�A0
���'#%
^�1�$7�IJ�"����#q� 0��"���5�6�r� � ���"���s#%
Y<������$,��M
X������8F)+��
X��4l�!#K��# 0��P�1�?�$���$� � 0`�$
G� :|�1����
 �

∇f =
(

Ax − ε cos(x + y)
By − ε cos(x + y)

)
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(x, y) = (εs, εs)
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g(s) = f(εs, εs) =
ε2s2
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(A + B) − ε sin(2εs)
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ε2s2
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(A + B)s2 − 2s
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A
ε cos(x + y)
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a1, a2, w1, w2
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∫

π

0

f(x)dx ≈ w1f(a1) + w2f(a2)

�
1, cos x, cos 2x, cos 3x � ���$7�Ia�"���6� � �����?4 � I+�$�$�$�5�L&]���)+��#%���"0`�'&(#Q)+����������I &]��7��1#{�$�5, � &(7��1
��8C� ���'�\�6 '46�
∫

π

0

x2dx ,

∫

π

0

dx

1 + x
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π = w1 + w2

0 = w1 cos a1 + w2 cos a2

0 = w1 cos 2a1 + w2 cos 2a2

0 = w1 cos 3a1 + w2 cos 3a2
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X�

0 = w1(4 cos3 a1 − 3 cos a1) + w2(4 cos3 a2 − 3 cos a2)
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G��� � & ��� � ,�#@< � �$� <A,�#K�_�w2 cos a2 = −w1 cos a1
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0 = w1 cos a1(cos2 a1 − cos2 a2)
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 ����8C& �
cos a2 = − cos a1
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cos2 a1 = cos2 a2 = 1

2
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 � �$
X��#%
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w1 = w2 = π

2
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∫

π

0

f(x)dx ≈
π

2

(

f

(

π

4

)

+ f

(

3π

4

))
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f(x) = x2

�6
G&(,

π3

3
≈

π

2

(

(

π

4

)2

+
(

3π

4

)2
)

=
5π3
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∣

∣

∣

1

3
− 5

16

∣

∣

∣

1

3

=
1

16
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f(x) = 1

1+x
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ln(1 + π) ≈
π

2

(

1

1 + π

4

+
1

1 + 3π

4

)

= 2π
(

1

4 + π
+

1

4 + 3π

)

=
8π(2 + π)

(4 + π)(4 + 3π)

� ����89� � ��4K0
|1.348 − 1.421|

1.421
= 0.051
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p(x) = αx + β
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f(x) = a + bx + cx2 + dx3 + ex4 + gx5

�
[−1, 1]
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h
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 �

f(x) ≈
d
∑

i=0

aiPi(x) , ai =
2i + 1

2

∫

1

−1

f(x)Pi(x)dx

���'#%
^�!��IJ�1�

a0 =
1

2

∫

1

−1

P0(x)f(x)dx =
∫

1

−1

f(x)dx = a +
c

3
+

e

5

a1 =
3

2

∫

1

−1

P1(x)f(x)dx =
∫

1

−1

xf(x)dx = b +
3d

5
+

3g

7&]���s����&]���"�$#%�L��������IJ�P<A,�#K�
(

a +
c

3
+

e

5

)

+

(

b +
3d

5
+

3g

7

)

x

a0P0(x)+
&]�$�t�!����
 � � �kb`�1�w���?�5�t)+���"�$#K���v���?�5#%4 f(x)

�1�$7�IJ�"����# ��������I � ��
G4	# )+��75��� )a&�!��Ia���F�
a2 = a3 = 0

)J&iIJ���1)J&3����&]���"�$#Q)+���"��#K���E�1�$�1�D�! J�
a1P1(x) + a2P2(x) + a3P3(x)ce

X�����5#B� <A,�#t�k���'#Q
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∫

1

−1

P2(x)f(x)dx =
∫

1

−1

P3(x)f(x)dx = 0

⇒
∫

1

−1

(3x2 − 1)f(x)dx =
∫

1

−1

(5x3 − 3x)f(x)dx = 0

⇒
∫

1

−1

(3x2 − 1)(a + cx2 + ex4)dx =
∫

1

−1

(5x3 − 3x)(bx + dx3 + gx5)dx = 0

⇒
4

15
c +

8

35
e =

4

35
d +

8

63
g = 0

⇒ e = −
7

6
c , g = −

9

10
d.
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�?#*)+��
X#q
X�

f(x) = a + bx + c

(

x2 −
7

6
x4

)

+ d

(

x3 −
9

10
x5

)

=
(

a +
c

10

)

+

(

b +
3d

14

)

x −
4c

15

(

35

8
x4 −

15

4
x2 +

3

8

)

−
4d

35

(

63

8
x5 −

35

4
x3 +

15

8
x

)

=
(

a +
c

10

)

+

(

b +
3d

14

)

x −
4c

15
P4(x) −

4d

35
P5(x)
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P0, P1, Pm+1, . . . , Pn

#%
_����&]���"�$#Q�	������7�,
f(x)

)+���"��#K���6� � &@��� � ,�#Q< � ����
i = 2, 3, . . . , m

�����?4�� ∫ 1

−1 f(x)Pi(x)dx = 0
 '&]��� ���6&u)a�

P2, P3, . . . , Pm

#%




)J& � �

A1 =







0.4103 0.3529 0.1389
0.8936 0.8132 0.2028
0.0579 0.0099 0.1987





 , A2 =







0.4110 0.3526 0.1387
0.8929 0.8135 0.2030
0.0577 0.0100 0.1987





 ,

A3 =







0.4106 0.3532 0.1390
0.8943 0.8139 0.2030
0.0579 0.0099 0.1987
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b =







0.0680
−0.7124
−0.1688
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A3x3 = b

c"�
A2x2 = b

�
A1x1 = b � ��&]����
X�1�L#%
 � ���"��� � �6�P�� '&

x1 =







40.5921
−42.8523
−10.5428





 , x2 =







35.1130
−37.1257
−9.1775





 , x3 =







40.6060
−42.8620
−10.5463
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∞
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A3
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A1
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||x1 − x2||

||x1||
≤ κ(A1)

||A1 − A2||

||A1||

���'#K���?
G�

x1 − x2 ≈







5.5
−5.7
−1.4





 , ||x1 − x2||1 ≈ 12.6 , ||x1 − x2||∞ ≈ 5.7

A1 − A2 =







−0.0007 0.0003 0.0002
0.0007 −0.0003 −0.0002
0.0002 −0.0001 0.0000





 ,

||A1 − A2||1 = 0.0016 , ||A1 − A2||∞ = 0.0012
c'�

||x1||1 ≈ 94 , ||x1||∞ ≈ 43

||A1||1 ≈ 1.36 , ||A1||∞ ≈ 1.90
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κ(A1) ≥
||x1 − x2||1

||x1||1

||A1||1
||A1 − A2||1

≈ 113

∞
�!�1�����'���

κ(A1) ≥
||x1 − x2||∞

||x1||∞

||A1||∞
||A1 − A2||∞

≈ 210


