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f  � ����g���/h
S(x) i)jYi�k$k&l�mnjpo�qsrutEv�o�w�ryxnvUx{z�qursk�i;|�i�jpxn}g~ S(x) � S′(x) }gt S′′(x) l�qsqui6i)jYv�}gk
mnrsk�o�i)jpqsrut�i

z���ruk
mni�jn��lgquqsi(m (−2, 2) ��}gt S′′(−2) = S′′(2) = 0 ����v�jpru��i)jY��r

S(x) =











S0(x) −2 ≤ x ≤ −1

S1(x) −1 ≤ x ≤ 1

S2(x) 1 ≤ x ≤ 2

x{i�jY�
r�l�m
S0(−1) = 4, S1(−1) = 4, S1(1) = 4, S2(1) = 4, S(x) i�jYvg}gk
mpruk�o�i�jnqsrut&�

S′
0(−1) = −2, S′

1(−1) = −2, S′
1(1) = −2 S′

2(1) = −2, S′(x) i�jYvg}�k�mpruk�o�i�jnqsrst��
S′′

0 (−1) = 6, S′
1(−1) = −6, S′

1(1) = −6 S′
2(1) = −6, S′′(x) i�jYvg}�k�mpruk�o�i�jnqsrst��

S′′
0 (−2) = 0, S′′

2 (2) = 0,

� ��x�� S(x) i)jYi)k@k�l�mno�jpqsrutEv�o�w�ryx{v.x{z�qsrsk�ig�

f  � ����g�����
�&��� lgt�����j�xbmYi)k$��t�o�j�l��O|�i)��k�ryx%�b}�k�x{}�~Ejp��|�i(m��%}gjYqsrstgk�rsk�tgi�k���j�l�k�|�w�i(mpruk�tgi)qyxni)k�i6}gtE|�ryx{v�jpi(mprsxni)jpruk�tgi)k��

u=1+y

u = 1+x

u=y

u=x
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� lgz�qylg�(i)�^qsrstgk�rsk�tgi�k�w&i�jni�tgk�i)m�r�i(m�z�o�k�v
m (x, y) v�l�k�mpruqsk���jp~Ei�x��gi�|/w�jno�v�l����%i)~Ez�o�k�v
mpx{�%}gjp~�i�qui�k��
|���x��

∂2u

∂x2
+

∂2u

∂y2
≈

u(x + h, y) + u(x − h, y) + u(x, y + h) + u(x, y − h) − 4u(x, y)

h2

��i)m{mni�jN��r�|�i)k�k�i.l�z�z�jp}gv�xnru~+l�x%�b}�k�i)k�ruk�k�r�qsrut�k�rsk�tgi�k���}gt�qyl�j ui,j ≈ u(xi, yj) � h = 1/3 ����j;��r!�%}gj� �gi�j{m�l��U|�i6rsk�|�jpiSz�o�k�v�i)k�i
u2,1 + u0,1 + u1,2 + u1,0 − 4u1,1 = 0

u3,1 + u1,1 + u2,2 + u2,0 − 4u2,1 = 0

u2,2 + u0,2 + u1,1 + u1,3 − 4u2,1 = 0

u3,2 + u1,2 + u2,1 + u2,3 − 4u2,2 = 0.

� i�|F��xni(mnmni�ruk�kFjplgk�|���i)j�|�rui�k�i u1,0 = u0,1 = 1/3 � u2,0 = u0,2 = 2/3 � u3,1 = u1,3 = 4/3 �
u3,2 = u2,3 = 5/3 ���gjY��r�|�i(m�t�r�mnmni6qsrut�k�ruk�t�xpx{ �x{mni)~Ei)m��

¡ �P¢ k�rumni�jpl�x%�b}�k.l��.£6lgo�xnx{�b��i)ry|�i)qyx�~Ei(mn}�|�iS~Ei|$|�iStgrum{mniSx{mplgj{mpw&i)mnrsk�tgi�qsxni)k�i6t�ruj
u

(1)
1,1 =

1

4
(
2

3
+ u

(0)
2,1 + u

(0)
1,2) = 0.666667

u
(1)
2,1 =

1

4
(2 + u

(1)
1,1 + u

(0)
2,2) = 0.991667

u
(1)
1,2 =

1

4
(2 + u

(1)
1,1 + u

(0)
2,2) = 0.991667

u
(1)
2,2 =

1

4
(
10

3
+ u

(1)
2,1 + u

(1)
1,2) = 1.310417

¤ tY�b}�|�l��
£6l�o&xnx{�¥��i)ry|�i)q�rumni�jpl�x%�b}�k�i)k�iY�
rsq�v�}gk��gi�jnt�i)jpi�xnry|�i)k+v�}
i)¦Ox{rsi)k
mn~+l�mnjprsxpl§i)j�|�rslgtg}gk&l�qy|�}g~Ersk�l�k
m¨
ai,i = 4 ��}gt ∑

j=1,j 6=i |ai,j | = 2) �

f  � ����g����© � r�v�l�k;�%}gj�i)v�x{i�~Ez&i�q�w�jpo�v�iªz&}�qu �k�}�~Eruk
mni�jnz�}gqylgx��b}gk��(«�xp����l�qsq�v�lgk;��rgmpruqsk���jp~�i!�%o�k�v�x��b}gk�i�k
D(T ) ~Ei�|$z�}gqs 
k�}g~Ei(m

D(T ) ≈ p3(T ) = 12.8
(T − 10)(T − 15)(T − 20)

(5 − 10)(5 − 15)(5 − 20)
+ 11.33

(T − 5)(T − 15)(T − 20)

(10− 5)(10 − 15)(10− 20)

+ 10.15
(T − 5)(T − 10)(T − 20)

(15− 5)(15 − 10)(15− 20)
+ 9.17

(T − 5)(T − 10)(T − 15)

(20− 5)(20 − 10)(20− 15)

}gt
D(13) ≈ p3(13) = −12.8

42

750
+ 11.33

112

250
+ 10.15

168

250
− 9.17

48

750
= 10.59.

��� D(13◦ ¬ ) ≈ 10.59 ~Et��q^�
� i)m��
rsqsquiS}�t�xp�N����jnm�~�o�qsrut+��w�jpo�vgiSxnz�qursk�ix)�
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f  � ����g���P¯
�&��° jplgz&ix{~Ei(mp}�|�i)k$~Ei�| h = 0.2 t�ruj�

T (0.2) = 0.2

(

1

2
sin2 (2.0) + sin2 (2.2) + sin2 (2.4) + sin2 (2.6) + sin2 (2.8) +

1

2
sin2 (2.0)

)

= 0.382249.

± i�ruqsi)k@r�qsrstgk�rsk�tgi�k.i�jYtgrum{m���i�|
∫ b

a

f(x)dx − T (h) = −
1

12
(b − a)h2f ′′(ξ), ξ ∈ (a, b)

«����gj{m�mpruqu�%i)qsquiSi�j
f(x) = sin2 (x), f ′(x) = 2 sin(x) cos(x) }gt f ′′(x) = 2(cos2(x)− sin2(x) = 2 cos(2x).

��� f ′′(x)
� lgj§i)mS~�rsk�rs~No�~²r x = π/2 = 1.57 ��i)mS~Elgv�x{rs~No�~Qr x = π }�tUi)jS~E}�k�}�mp}gk
m6�gvgi�k�|�iNr

~Ei)qsqu}�~@��l�qumpxp��~E�
|f ′′(ξ)| ≤ max{|f ′′(2)|, |f ′′(3)|} = 1.92034 �%}gj ξ ∈ (2, 3)

}gt
∣

∣

∣

∣

∫ 3

2

sin2(x)dx − T (0.2)

∣

∣

∣

∣

≤
1

12
· 0.22 · 1.92034 = 6.40 · 10−3.

¡ �=� l=�%}gjEi�k�vgi�q�m � i(m�x�xnv� �qs| x̄i = xi + h/2 ����jni$~Ers|�mnz�o�k�v�mpi(m+~Ei)qsqu}�~ xi }�t xi+1 � � l�v�l�k��%i)rsqui�kxnv
jprs�gi�x�xn}g~
Ei =

∫ xi+1

xi

(f(x) − f(x̄i))dx =

∫ h/2

−h/2

(f(x̄i + t) − f(x̄i))dt

� l;k�� f(x̄i + t) = f(x̄i)+ tf ′(x̄i)+ 1
2 t2f ′′(ν(t)) ����rs|�i�kE�%i)rsquo�mnjp 
v�v�i(m�xn}g~³x{v�lgq���rsxni�x!ruk�k�i � }�qs|�i�j f ′′

i)jY|�i)mYjnrs~Ei)qsrutE��lgk
mplNl�mY�
r�mpjni�k�tgi�j�lgv
v�o�j�l�m�xn��~+l�k�t�i´qsi�|�|µ��¶·��v�l�kU��rµxni(m{mpiS|�i(mnmni6ruk�k.rIo�mpjn �v�vgi)m
�%}gj��%i)rsqui�k Ei �

Ei =

∫ h/2

−h/2

(f(x̄i) + tf ′(x̄i) +
1

2
t2f ′′(ν(t)) − f(x̄i)dt

=

∫ h/2

−h/2

f ′(x̄i)tdt +

∫ h/2

−h/2

1

2
f ′′(ν(t))t2dt

= 0 + f ′′(ξi)

∫ h/2

−h/2

t2dt

=
h3

24
f ′′(ξi), ξi ∈ (xi, xi+1).

± }�j·|�i)m·x{ryxbmpi6ruk
mni�tgj�l�qsi(m � lgjY�
r�w�jno�v�m�~Ery|�|�i�qu��i)j�|�rsxni(mpk�rsk�tgi�kU�%}�jYruk
mni�tgj�l�qsi)j� � ��rsquv�i(mYi)jY~�o�qsrutE�%}�jp|�r
t2 i)jYi�k@ruv�vgi)�^k�i)t�l�mnrs�E�%o�k�v�x��b}gk��± i�ruqsi)k$�%}�j�|�i)k�xpl�~E~Ei)k�xpl�mnmni6~Ers|�mpz�o�k�v
mn�%}gjp~�i�qui�k@w�qursj

E =

n−1
∑

i=0

Ei =

n−1
∑

i=0

h3

24
f ′′(ξi) =

b − a

24
h2

[

1

n

n−1
∑

i=0

f ′′(ξi)

]

=
b − a

24
h2f ′′(ζ)
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f  � ����g����¸ ���(jprsz�mni)m�qs��x{i�j�|�i(m�rsv
v�i(�,qursk�i��jni§qurstgk�ruk�t
xnxn �xbmpi)~Ei(m
x2

1 + x2
2 − 25 = 0

x2
1 − x2 − 2 = 0

~�i|@¶�i)¹�mp}gk�x�~Ei)mn}�|�iS}gtE~Ei�|$x{mpl�jnmn��i)j�|�rsi)k�i x
(0)
1 = 5.0 }gt x

(0)
2 = 2.0 �

± �gjpx{mni6rumni�jpl�x%�b}�kUi)jYt�r�mnm��gi|
J(~x(0))~h = −~f(x(0)), ~x(1) = ~x(0) + ~h

¨bº»

|�i)j
J(x(0)) =

[

2x
(0)
1 2x

(0)
2

2x
(0)
1 −1

]

=

[

10 4
10 −1

]

}gt
~f(~x(0)) =

[

(x
(0)
1 )2 + (x

(0)
2 )2 − 25

(x
(0)
1 )2 − x

(0)
2 − 2

]

=

[

4
21

]

����qs��x{k�rsk�t�i)k@l�� ¨bº�» i)j
~h =

[

−1.76
3.4

]

, ~x(1) =

[

3.24
5.4

]

xn����rµw���j����Ei�k.o�mpxnv
jpru�¼m·l��+mb �z&i�k
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