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�õÀÖõ
â��� ×þ ø f¤��Þû â��� ×þ �� �¤ Ç»�� á�÷ ¥� Û�Æ÷�ÂÔþ¢- ñ�ÂÚµ÷� �ó¢�ãõ ý�Â� ��óø� ¤�ÀÖõ �ó�Æõ

.ÀþÂ�Ú� ÂÑ÷ ¤¢ g (üÜ¬�) ��óø�
{

∂tθ(x, t) = f(θ(x, t), t) + µ
∫∞
−∞K(x− y)∂tθ(y, t)dy,

θ(x, 0) = g(x)
(1.0)

üÎ¡ ÛþÀ±� ¥� üþ�Ã¹õ ñÀõ ×þ ¥� ý��µ¨��� §��Öõ (1.0) �ÜÿÆõ .t ≥ 0, −∞ ≤ x ≤ ∞ ö� ¤¢ �î
�Ü�Âõ θ(x, t) �þø�¥ ]2, 15[.À��þüõ Çþ�Ãê� ö� Ý¹� ���ÜÞä üÏ ¤¢ Å����¨-θ�� ü±Êä ý�û�Ø±ª ¤¢
ö�È÷ �¤ Û�Æ÷�µ� ��Â�� ø ü�¤�¡ ý�ûøÂ�÷ f â��� ø x �ÎÖ÷ ¤¢ âì�ø öøÂ÷ ×þ �� Í±�Âõ t ö�õ¥ ¤¢ �¤ ñ��Ú�¨
¤ø�¹õ ý�ú÷øÂ÷ (k > 0) ùÀ÷Ã�Ú÷�Â� Â���� ý�Â� �þ (k < 0) ùÀ÷¤�¢¥�� ��Â�� ý�Â� �þ Ç»�� ñ�ÂÚµ÷� .Àû¢üõ
â��� k(s) üÜ¬� �µÆû ñ�·õ ö���ä �� .¢Â�ðüõ ¤�Âì ���� ¢¤�õ ôø¢ ´ó�� Íþ�Âª ßþ� ¤¢ .¢�ªüõ �±¨�½õ

�Î��¤ �� ø ùÀª ÓþÂã� R ¤¢ �î ¢�ªüõ Âê üÔ�õ�÷ üó�ÂÚµ÷�
∫ ∞

−∞
K(s)ds = 1,

�¤�¬ �� 1ü¨ø�ð �µÆû .¢�ªüõ ñ�õÂ÷

K(s) =
1

σ
√

π
e−( s

σ
)2 , ∀s ∈ R, (2.0)

.¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� üþ�Þ÷ �µÆû ø

K(s) =

{
1
σe(−s

σ
), ∀s ≥ 0,

0, ∀s < 0,
(3.0)

Gaussian1



�õÀÖõ

©ÂµÆð ý¥�¨ ñÀõ ¤¢ ÂµÈ�� �Â�¡� ø Í±�Âõ ý�û¢Â�¤�î ¤¢ â�¨ø ¤�Ï �� �û�µÆû ßþ� .σ > 0 ý�Â�
ø (2.0) �µÆû ø¢ Âû ,σ −→ 0�Ø�õ�Ú�û �î À�ª�� �µª�¢ ¢��� .]8[ À÷��µêÂð ¤�Âì ü¨¤Â� ¢¤�õ �úþ¤�Þ��
�ó¢�ãõ ´Þ¨ �� x ∈ R ý�¥� �� (1.0) �ÜÿÆõ �îüó�� ¤¢ .À÷�ªüõ Ûþ�Þµõ í�Âþ¢ 2â��� ´Þ¨ �� (3.0)

üó�Þãõ üÜ�Æ÷�ÂÔþ¢
∂tθ(x, t) =

f(θ(x, t), t)
1− µ

.¢�ªüõ �µêÂð ÂÑ÷ ¤¢ íÂ½õ Âµõ�¤�� ×þ ö���ä �� À÷���üõ µ < 1 ý�Â� ßþ�Â���� .À�îüõ ñÃ��
�Î��¤ ý�û�µÆû �î üó�� ¤¢ ,À�µÆû �þ�¨ ø¢ Â���� �� �µÆ��ø ø Í±�Âõ (2.0) �Î��¤ ý�û�µÆû
ÂÚþÀØþ �� �î üþ�ú÷øÂ÷ ß�� ýÂþÁ� Â���� ´ó�� ø¢ Âû ¤¢ .À�ª��üõ Í±�Âõ �ÆØþ �Î��¤ ×þ �� (3.0)

.´¨� ÂµÈ�� À�µÆû ÂµØþ¢Ã÷
ý�Â � ø 4t ô� ð ñ�Ï ×þ � � (1.0)¥� ö� õ¥ � � ´±Æ ÷ Â Ü þø� ý¥�¨� µÆÆð ñ� õÂ ê ¥� ù¢� Ô µ ¨� � �

ý�Î��¤ i = 0, 1, 2, . . .

θi+1(x) = F (x) + µ

∫ ∞

−∞
K(x− y)θi+1(y)dy, (4.0)

F (x) = θi(x) = 4tf(θi(x), i4 t)− µ

∫ ∞

−∞
K(x− y)θi(y)dy, (5.0)

.´¨� (4.0) �Î��¤ �� ¥ ¤� Ýû (5.0) .Àþ�üõ ´¨¢ �� θ(́x) = θ(x, i4 t) ø
ý��þ� � â���� ù¥�À÷�¤¢ θ(x, t) ÍÆ� ý�þ�� Â� ,�µÆû ø¢ Âû ý�Â� (1.0) �Î��¤ ¤¢ Û� ©ø¤ ×þ
Û¬�� üÜ�Æ÷�ÂÔþ¢ ÝµÆ�¨ .´¨� ùÀª ���¤� 2.4 Ç¿� ¤¢ x0 < x1 < ... < xn �Ø±ª ¤¢ °�îÂ� ø üÜ¬�
ø ý��ÜÞ�À�� ,üÎ¡ ý��Ø� .´¨� (1.0) �Î��¤ ¤¢ üó�ÂÚµ÷� �¤�±ä Ýú¨ ÂÚ÷�þ�Þ÷ �î ´¨� ü±ó�ì Ûõ�ª
¤�îÁõ ¸þ�µ÷ 6.4 Ç¿� ¤¢ .´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ 2.4 Ç¿� ¤¢ ýÂÆî ý�Þ÷ üÔ�Ï ý�û°þÂÖ�

Dirac2



�õÀÖõ

Ç¿� ¤¢ ,´þ�ú÷ ¤¢ .´¨� §��ì Û��ì �ûö� ü±Æ÷ Ãþ�Þ� ø ¢�ªüõ ù¢Â� ¤�Ø� ü¬�¡ ý�ûñ�·õ ý�Â� ��� ¤¢
¤�Ï �� ü�� ��Ö�Ö½� ý�Â� Â���À� ø ´¨� ùÀª Âî£ À÷�ùÀ�¨¤ �¹�µ÷ �� �î �û�ÂÏ ¥� üÌã� ý¢Àä ý�ûñ�·õ

.´¨� ùÀª ��ú� �¬�¡



1 ÛÊê

ü��õÀÖõ ý�þ�Ìì ø Óþ¤�ã�
.¢�ªüõ ö��� ñ�ÂÚµ÷� ý�±¨�½õ ý�Â� �ú÷� ö¢Â�¤�î �� ø ü���÷ø ¤¢ ¥� üþ�þ�Ìì ø Óþ¤�ã� �Àµ��

ü���÷ø ¤¢ 1.1

´¨� an ,... ,a0Âµõ�¤�� n + 1 ý�¤�¢ �î ,x Â�çµõ ×þ �� â���� ¥� Φ(x; a0, ..., an) ýù¢��÷�¡ :1 ÓþÂã�
ý�¥� �� �î ý¤�Ï �� ´¨� ai Âµõ�¤�� n + 1 ö¢Âî �À�� Φ ý�Â� ü���÷ø ¤¢ ý�ÜÿÆõ .ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤

.Ý�ª�� �µª�¢ Ãþ�Þµõ ý�û xi �� (xi, fi) üÖ�Ö� Âþ¢�Öõ

Φ(xi; a0, ..., an) = fi, i = 0, ..., n. (1.1)

Ý�ûÀ� ¤�Âì Âð�

Φ(x; a0, ..., an) = a0 + a1x + a2x
2 + · · ·+ anxn, (2.1)

ü±þÂÖ� ý�±¨�½õ ý�Â� �î ¢�ªüõ ùÀ�õ�÷ ý��ÜÞ�À�� ü���÷ø ¤¢ ý�ÜÿÆõ ,(2.1) ý�ÜÿÆõ �¤�¬ ßþ� ¤¢
.Ý��îüõ ù¢�Ôµ¨� �ú÷� ¥� Å��î-ß���÷ ©ø¤ ý�Ü�¨ø �� �úó�ÂÚµ÷� ¥�

1



2 Å��î ß���÷ ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê .2.1

À�ª�� Ãþ�Þµõ xi �î ý¤�Ï �� i = 0, · · · , n ý�¥� �� (xi, fi) ùÀª ù¢�¢ ý�ÎÖ÷ n + 1 ý�Â� 1.1 ��Ìì
.´¨� P (x) ý�µØþ ���� ý�¤�¢ ý��ÜÞ� À�� ü���÷ø ¤¢ ý�ÜÿÆõ

P (x) =
n∑

i=0

fi`i(x), (3.1)

ö� ¤¢ �î
`i(x) =

n∏

k = 0
k 6= i

x− xk

xi − xk
,

.¢�¢ Çþ�Þ÷ Âþ¥ �¤�¬ �� ö���üõ �¤ `i(x) â��� .¢�ªüõ ùÀ�õ�÷ Ä÷�Âð� °þ�Â®

`i(x) =
w(x)

(x− xi)w′(xi)
, w(x) =

n∏

k=0

x− xk

xi − xk
. (4.1)

.À��±� �¤ [14] â�Âõ : ö�ûÂ�

Å��î ß���÷ ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê 2.1

.À�þ�üõ ´¨¢ �� ùÀó�ÂÚµ÷� â��� ý�� �� ý��ÜÞ�À�� ü�þÃÚþ�� ¥� Å��î ß���÷ ýÂ�Úó�ÂÚµ÷� ý�û©ø¤
´¡���Øþ ¥�Âê�

xi = a + ih, i = 0, · · ·n

ý��ÜÞ�À�� Ý��îüõ Âê ,n > 0 ø h = (b − a)/n ö� ¤¢ �î ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ [a, b] ýù¥�� ý�Â�
´ª�¢ Ý�û��¡ �¤�¬ ßþ� ¤¢ .Àª�� f(x) ü�ãþ ùÀó�ÂÚµ÷� â��� ���÷ø ¤¢ Pn(x) ,n ý��¤¢

∫ b

a
f(x)dx ≈

∫ b

a

n∑

i=0

f(xi)li(x)dx =
n∑

i=0

fi

∫ b

a
li(x)dx.



3 Å��î ß���÷ ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê .2.1

ñ�õÂê �� x = a + ht Â�çµõ Â��ç� ��
n∑

i=0

fi

∫ b

a
li(x)dx = h

n∑

i=0

fi

∫ n

0

n∏

k = 0
k 6= i

t− k

i− k
dx,

ö� ¤¢ �î À�¨¤ Ý�û��¡

αi :=
∫ n

0

n∏

k = 0
k 6= i

t− k

i− k
dx, (5.1)

¥� üÔ Ü µ¿õ ý�û©ø¤ (5.1) ý�Î ��¤ ,ÓÜ µ¿õ ý�û n ý�Â � ß þ�Â �� � � .¢¤�¢ üÚ µÆ � i ø n � � ÍÖ ê
(5.1) �Î��¤ ýùÀõ� ´¨¢ �� ýù�½÷ �� ���� �� .Àû¢üõ �¹�µ÷ �¤ Å��î ß���÷ ýÂ�ðñ�ÂÚµ÷� ý�ûñ�õÂê

.Àª�� ´¨¤¢ n ý��¤¢ ¥� Â·î�À� ý�ûý��ÜÞ�À�� ý�Â� Àþ��

Ýþ¤�¢ Àª�� n = 2 �î üµó�� ¤¢ .1 ñ�·õ
∫ b

a
f(x)dx ≈ 1

3
h(f(a) + 4f(

a + b

2
) + f(b)),

.´¨� ¤�úÈõ ö�Æ³Þ�¨ ýÂ�ðñ�ÂÚµ÷� ©ø¤ �� ©ø¤ ßþ�

i = 0, 1, · · ·n ý�Â� ,σi = sαi ¢�Àä� �î Ý��îüõ Ó�¬�� ö��� �¤ αi ýÂÆî ý�ûö¥ø íÂµÈõ �Â¿õ s

�û¢�Þ÷ ßþ� ¥� ù¢�Ôµ¨� �� �¤ ¤�úÈõ Å��î ß���÷ ý�úªø¤ ¥� ý¢�Àã� 1 ñøÀ� �¤�¬ ßþ� ¤¢ Àª�� ¼�½¬
.Àû¢üõ ö�È÷

n σ ns Error Name
1 1 1 ¨ ¨ ¨ ¨ ¨ 2 h3 1

12f2(ξ) ý �Ö÷¥ø£ ©ø¤
2 1 4 1 ¨ ¨ ¨ ¨ 6 h5 1

90f4(ξ) ö�Æ³Þ�¨ ©ø¤
3 1 3 3 1 ¨ ¨ ¨ 8 h5 3

80f4(ξ) 8 Â� 3 ©ø¤
4 7 32 12 32 7 ¨ ¨ 90 h7 8

945f6(ξ) ßÜ�õ ©ø¤
5 19 75 50 50 75 19 ¨ 288 h7 275

12096f6(ξ) ¨
6 41 216 27 272 27 216 41 840 h9 9

1400f8(ξ) ñ¢ø ©ø¤
�û©ø¤ ßþ� ý�Î¡ ý�±�Âõ ù�ÂÞû �� Å��î ß���÷ ¤�úÈõ ý�úªø¤ 1.1 ñøÀ�



4 ü¨ø�ð ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê .3.1

ü¨ø�ð ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê 3.1

.Àª�� Âþ¥ Íþ�Âª �� ö¥ø â��� w(x) : [a, b] → R À��î Âê
.´¨� [a, b] üû��µõ�÷ �þ üû��µõ ýù¥�� ¤¢ ÂþÁ�ù¥�À÷� w(x) ø w(x) ≥ 0 (1)

.À�µÆû üû��µõ ø ¢���õ k = 0, 1, · · · ,µk =
∫ b
a xkw(x)dx ý�ûö�Þõ ý�Þû (2)

.s(x) ≡ 0 ÀûÀ� �¹�µ÷ ,∫ b
a w(x)s(x)dx = 0 �î [a, b] ¤¢ s(x) üÔ�õ�÷ ý�û ý��ÜÞ�À�� ý�Â� (3)

�� �Î¡ �î ý¤�Ï �� I(f) :=
∑n

i=1 ωif(xi) ¥� ù¢�Ôµ¨� �� �¤ ∫ b
a f(x)dx ñ�ÂÚµ÷� Ý�û��¡üõ ��� ���®Âê ��

ß�Ø� ý�ûý��ÜÞ�À�� ý�Â� °��Â� �� �¤ πn ø Π̂n ý�û¢�Þ÷ .Ý��î Û� �¤ ,Àª�� ÂµÈ�� ý�±�Âõ ¥� ßØÞõ À�
�� �¤ üÜ¡�¢ �Â® ß��»Þû .Ý��îüõ ù¢�Ôµ¨� n ýø�Æõ ÂµÞî ý��¤¢ ¥� ý�ûý��ÜÞ� À�� ø n��¤¢

(f, g) =
∫ b

a
f(x)g(x)w(x)dx,

Âð� f ∈ L2[a, b] �î Ý��îüõ ý¤ø�¢�þ .Ý��îüõ ÓþÂã�
∫ b

a
w(x)f(x)2dx,

.(f, g) = 0 ù�ðÂû Ý�þ�ð w(x) ö¥ø â��� �� ´±Æ÷ Ýû Â� ¢�Þä �¤ L2[a, b] �� ÕÜãµõ g ø f ø Àª�� üû��µõ
ý�Î��¤ ø ß�ÞÌ� �¤ ùÀª ù¢�¢ ö¥ø â��� �� ´±Æ÷ Àõ�ãµõ øÀ�ø¢ ý�úþ��ÜÞ� À�� ¢��ø Âþ¥ ý��Ìì

.Àû¢üõ ¤�Âì �õ ¤��µ¡� ¤¢ �ûý��ÜÞ�À�� ßþ� ý�±¨�½õ ý�Â� üµÈð¥��

�î À÷¢���õ ö��� j = 0, 1, 2, · · · ,pj ∈ Π̂j ý�ûý��ÜÞ�À�� 2.1 ��Ìì

(pi, pk) = 0, i 6= k,

üµÈð¥�� Í��ø ¤ �� �µØþ �¤�¬ �� ý��ÜÞ�À�� ßþ� ø

p0(x) ≡ 1, (6.1)

pi+1(x) = (x− δi+1)pi(x)− γ2
i+1pi−1(x), i ≥ 0, (7.1)



5 ü¨ø�ð ýÂ�Úó�ÂÚµ÷� ý�ûñ�õÂê .3.1

ø p−1(x) ≡ 0 ö� ¤¢ �î À÷�ª üõÉ¿Èõ

δi+1 := (xpi, pj), i ≥ 0, (8.1)

γ2
i+1 :=

{
1, i = 0,
(pi, pi)/(pi−1, pi−1), i ≥ 1

. (9.1)

.À��±� �¤ [14] â�Âõ : ö�ûÂ�
ý�ûý��ÜÞ�À�� ý�Â� ùÀª �ÂÎõ ý¢Àä ©ø¤ �î Ý��îüõ �À�� ý¤�Ï �¤ xi ø ωi ýÀã� ý��Ìì ¤¢

.Àª�� ´¨¤¢ 2n ÂµÞî ý��¤¢ ¥�

,... ,ω1 ø À�ª�� pn(x) Àõ�ãµõ ý��ÜÞ�À�� ß�õ�n ý�û�Èþ¤ xn,... ,x1 À��î Âê (Óó�) 3.1 ��Ìì
Âþ¥ ÝµÆ�¨ Û� ¥� ωn

n∑

i=1

pk(xi)ωi =

{
(p0, p0) k = 0
0 k = 1, · · · , n− 1

(10.1)

ô� Þ � ý�Â � ø ωi > 0 (.À ÷� ªüõ ùÀ � õ� ÷ ö¥ø � û ωi ßþ�) i = 1, · · · , n ý�¥� � � ù� ðö� .À þ� ´¨¢ � �
Ýþ¤�¢ p ∈ Π2n−1 ý�ûý��ÜÞ�À��

∫ b

a
w(x)p(x)dx =

n∑

i=1

wip(xi). (11.1)

¤�ÂìÂ� (11.1) ,p ∈ Π2n−1 ý�ûý��ÜÞ�À�� ô�Þ� ý�Â� �î À�ª�� ý¤�Ï �û xi ø �û wi Âð� ,ÅØäÂ� (�)
.À��îüõ ëÀ¬ (10.1) ¤¢ �û ωi ø À�µÆû pn ý�û�Èþ¤ �û xi ù�ðö� ,Àª��

.Àª�� ¤�ÂìÂ� �ûý��ÜÞ�À�� ô�Þ� ý�Â� (11.1) �î Ý��î �À�� ý¤�Ï �¤ �û xi ø �û wi ´Æ�÷ ßØÞõ (�)

Ý��îüõ ü¨¤Â� ,Ýþ�ù¢�¢ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �õ�¢� ¤¢ �î �¤ ´�õÂû ø ÓÈ�±� ö¥ø â��� á�÷ ø¢ ´ÞÆì ßþ� ¤¢
ý�ûý��ÜÞ�À�� ø ÓÈ�±� ö¥ø â��� �¤ w(x) â��� [a, b] = [−1, 1] ø w(x) = (1− x2)−1/2 �î üµó�� ¤¢



6 ñ�ÂÚµ÷� ��¢�ãõ á��÷� .4.1

,Àª�� (−∞,∞) ù¥�� ø w(x) = e−x2 Âð� ø Ý�õ�÷üõ ÓÈ�±� ý�ûý��ÜÞ�À�� �¤ ö¥ø â��� ßþ� �� Àõ�ãµõ
´�õÂû ý�ûý��ÜÞ�À�� �¤ ö¥ø â��� ßþ� �� Àõ�ãµõ ý�ûý��ÜÞ�À�� ø ´�õÂû ö¥ø â��� �¤ w(x) â���

.Ý�õ�÷üõ

ñ�ÂÚµ÷� ��¢�ãõ á��÷� 4.1

.Àª�� ùÀó�ÂÚµ÷� ,ñ�ú¹õ â��� ö� ¤¢ �î ¢�ªüõ �µÔð ý��ó¢�ãõ �� ñ�ÂÚµ÷� �ó¢�ãõ :2 ÓþÂã�

F (x, y(x)) +
∫ β(x)

α(x)
G(x, t, y(x)dt) = 0

:´¨� Âþ¥ �¤�¬ �� üÎ¡ Â�è ñ�ÂÚµ÷� �ó¢�ãõ ×þ üÜî ÛØª

h(x)y(x)− λ

∫ β(x)

α(x)
K(x, t, y(x))dt = f(x), λ 6= 0, (12.1)

.´¨� Âó�Ø¨� λ ø ñ�ú¹õ â��� y(x)ø ô�Üãõ â���� ,h(x) ,K(x, t, y(x)), f(x), α(x), β(x) ö� ¤¢ �î

.Ý�þ�ð ñ�ÂÚµ÷� �ó¢�ãõ �µÆû �¤ (12.1) ñ�ÂÚµ÷� �ó¢�ãõ ¤¢ K(x, t, y(x)) â���
.Ý�õ�÷üõ üÎ¡ �¤ ñ�ÂÚµ÷� �ó¢�ãõ ù�ðö� ,K(x, t, y(x)) = K(x, t)y(t)Âð�

ôø¢ á�÷ ¥� �Âµóø ñ�ÂÚµ÷� ��¢�ãõ 1.4.1

�¤�Ê� ôø¢ á�÷ ý�Âµóø �ó¢�ãõ üÜî �¤�¬

y(x) +
∫ x

a
K(x, t, y(x))dt = f(x), x > a (13.1)

Â�è (13.1) ñ�ÂÚµ÷� �ó¢�ãõ .À�ª��üõ ñ�ú¹õ â��� y(x) ø ô�Üãõ f(x) ø K(x, t, y(x)) â���� �î ´¨�
.¢�ªüõ ù¢Â� ¤�î �� �î ´¨� �Âµóø ñ�ÂÚµ÷� �ó¢�ãõ ÛØª ßþÂ�¸þ�¤ ßþ� .´¨� üÎ¡



7 ñ�ÂÚµ÷� ��¢�ãõ á��÷� .4.1

:¢Âî ö��� Âþ¥ �¤�¬ �� ö��� üõ �¤ ü��¢�ãõ ß���

y′(x) = f(x, y(x)), x ≥ a, y(a) = y0, (14.1)

Ýû (14.1) ��óø� ¤�ÀÖõ �ÜÿÆõ .´¨� üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¤¢ ��óø� ¤�ÀÖõ �ÜÿÆõ ×þ ßþ� �î
ñ�ÂÚµ÷� �ó¢�ãõ �� ¥ ¤�

y(x) = y0 +
∫ x

a
f(t, y(t))dt, x ≥ a

.´¨� (13.1) ¥� ü¬�¡ ´ó�� �î ´¨�

ñø� á�÷ ý�Âµóø ñ�ÂÚµ÷� ��¢�ãõ 2.4.1

�¤�¬ �� ñø� á�÷ ý�Âµóø ñ�ÂÚµ÷� ��¢�ãõ ,üÜî ´ó�� ¤¢
∫ x

a
K(x, t, y(x))dt = f(x), x ≥ a

ý�Âµóø ñ�ÂÚµ÷� �ó¢�ãõ .Àª��üõ ñ�ú¹õ â��� y(x) ô�Üãõ f(x) ø K(x, t, y(x)) â���� ö� ¤¢ �î À�µÆû
�¤�¬ �� ñø� á�÷ üÎ¡

∫ x

a
K(x, t)y(t)dt = f(x), x ≥ a (15.1)

ù¢�¨ ñ�·õ ×þ .´¨� üÎ¡ �ó¢�ãõ ,¢Â�ðüõ ¤�Âì ¶½� ¢¤�õ �î ñø� á�÷ ý�Âµóø ��¢�ãõ ßþÂ� ¸þ�¤ ´¨�
�¤�Ê� (15.1) �ó¢�ãõ ¥� Ýúõ üóø

∫ x

a
y(t)dt = f(x), x ≥ a, (16.1)



8 ñ�ÂÚµ÷� ��¢�ãõ á��÷� .4.1

�ó¢�ãõ �� ¥ ¤� Ýû �ó¢�ãõ ßþ� ´¨�
{

y(x) = f ′(x), x ≥ a,
f(a) = 0,

.´¨�

ôø¢ á�÷ ÝÜû¢Âê ñ�ÂÚµ÷� ��¢�ãõ 3.4.1

�¤�Ê� ü��¢�ãõ ß��� üÜî ÛØª

λy(x)−
∫

D
K(x, t)y(t)dt = f(x), x ∈ D, λ 6= 0 (17.1)

(17.1) ùÀª ù¢�¢ λø f 6= 0ý�Â� .´¨� (m ≥ 1) Rm¤¢ ¤�À÷�Âî ø �µÆ� �ä�Þ¹õ ×þ D ö� ¤¢ �î ´¨�
´¨� ùÄþø ¤�ÀÖõ �ÜÿÆõ ×þ (17.1) �ó¢�ãõ f ≡ 0 ý�Â� .´¨� ßÚÞû�÷ �ÜÿÆõ ´ó�� ßþ� ¤¢ ,Ý���þüõ �¤

.Ý���þüõ �¤ ùÄþø â���� ø ùÄþø Âþ¢�Öõ ´ó�� ßþ� ¤¢ �î

ñø� á�÷ ÝÜû¢Âê ñ�ÂÚµ÷� ��¢�ãõ 4.4.1

:À�ª��üõ Âþ¥ �¤�¬ �� ��¢�ãõ ßþ�
∫

D
K(x, t)y(t)dt = f(x), x ∈ D, (18.1)

ý�Â� ö�� ,À�µÆû ´ó�� À� �f �Þãõ ü��¢�ãõ ß��� .À�µÆû ,Àª �µÔð (17.1) ý�Â� �î ü�¤�Ê� D ø K

ñø� :À÷�ªüõ Ý�ÆÖ� á�÷ ø¢ �� ÛÞä ¤¢ Û��Æõ ßþ� .À�µÆû §�Æ� f ×��î ��Â��ç� �� ´±Æ÷ y ����
f(x) ×��î ��Â��ç� Â��Â� ¤¢ (18.1) ¥� y(x) ���� �¤�¬ ßþ� ¤¢ Àª�� ý¤��Þû â��� K(x, t) Âð� �Ø�þ�
Àª�� ¢ÂÔ�õ â��� K(x, t) Âð� �Ø�þ� ôø¢ . ¢�ªüõ ù¢�Ôµ¨� ö� Û� ý�Â� «�¡ ý�úªø¤ ¥� ø ´¨� §�Æ�
ü��¢�ãõ ß��� ý�Â� �û�þÂÑ÷ ÂµÈ�� ´Ö�Ö� ¤¢ ø ´¨� ñÂµ�î Û��ì �f õ�î (18.1) üã®øÀ� �¤�¬ ßþ� ¤¢

.´¨� (17.1) ,ôø¢ á�÷ ��¢�ãõ �� ��±ª �f õ�î


