
6 ÛÊê

�þ¤�ê ý�û ýÂ¨

ß�ãõ ü·��±õ ñ�¡ ¤¢ ¤�� ß�µÆ¿÷ �î ´¨� ü®�þ¤ ��ó�÷� ¥� ý� �¡�ª �þ¤�ê ý�û ýÂ¨

¤�Âì ¶½� ¢¤�õ Ç�� öÂì �¨ �î ��¢�ãõ ¥� á�÷ ßþ� .Àª ùÀþ¢ ü��� Û�Æ÷�ÂÔþ¢ ��¢�ãõ ¥�

¢�� ý�Üê �Ü�õ ×þ ¤¢ �õÂð ¤�Èµ÷� ��÷ ø ö�ÞÆþ¤ ×þ ¤¢ ��õ ñ�Öµ÷� ¥� ü·��±õ Ûõ�ª ´êÂð

.À�þ�Þ÷ ¼þÂÈ� �¤ üØþ��ê ý�û ùÀþÀ� á�÷ ßþ� ü®�þ¤ ÛØª �� ´¡�¨ Ûþ�Þµõ �¤ ö�À�ÞÈ÷�¢ �î

ýÂÚþ¢ ö�÷�À�®�þ¤ Å³¨ ø ´êÂð ��¹÷�

1

ÂÜþø� Í¨�� á�®�õ ßþ� ¤¢ ü��±¨�½õ ��ãó�Îõ ß�óø�

ý¥øÂõ� ÛØª �þÂÑ÷ ßþ� Àã� ý�úó�¨ üÏ ø À�µ¡�¢Â� ö� Ûõ�Ø� ��

3

�ÜØþÂþ¢ ø

2

�þ¤�ê À�÷�õ

,Å�Ï��çõøÂµØó� ø ��¬ ý�û ö�À�õ ¤¢ �ÜÞ¹�õ üþ�û¢Â�¤�î �þ¤�ê ý�û ýÂ¨ ùÀþ� .´êÂð ¢�¿�

´þ�Àû ,×�µ¨�î� ��ãó�Îõ �� ö� ¶��±õ ��õ�¢ ø �µª�¢ âÈãÈ� üÔ�Ï Û�Ü½� ,�µ�Æ�µ¨�� ,×�µ��

��÷ Âþ�Ê� Û�Ü½� ø ñ��Ú�¨ À�þ�Âê ,üØ�÷�Øõ (��ª�ã�¤�) ö�¨�÷ ,üÆ�Ï��çõøÂµØó� ���õ� ,ü��õÂð

.À¨¤ üõ

°Æ� Â� üÎþ�Âª ´½� ö��� üõ �¤ f(x) øÂÔõ â��� ×þ �î ü÷��� ý�û ýÂ¨ ù

b

Àþ� À�÷�õ

Íþ�Âª �� ö��� üõ �¤ f(x) â��� ×þ ��÷ �¹�þ� ¤¢ ,¢Âî ö��� {1, x, x2, x3, · · ·} ü��õÀÖõ â����

ü��·Ü·õ â���� �î �¹÷� ¥� .¢�Þ÷ ö���

{
1, cos kx, sin kx

}∞
k=1

ü��·Ü·õ â���� °Æ� Â� ü¬�¡

�ø��µõ ,¢�¡ �

b

�õ�¢ ¥� üµÞÆì �� ÀþÀ½� �� �þ ø ù¢�� �ø��µõ ´Æþ�� üõ ÂÑ÷ ¢¤�õ â��� �Áó À��ø��µõ

ü��úµþ¢øÀ½õ �î ü÷��� ý�úþÂ¨ ÍÆ� À�÷�õ .¢�Þ÷ ù¢�Ôµ¨� ýÂ¨ á�÷ ßþ� ¥� ö��µ� �� ¢�ª Âê

�� ø ¢¢Âð üõ �Â�� ü¬�¡ Íþ�Âª �� ��÷ �þ ¤�ê ýÂ¨ ÍÆ� ¢¤�¢ ¢�¡ ¤¢ �¤ â��� ö¢�� ¤��Þû À�÷�õ

ÍÆ� ©ø¤ �Ø�þ� ùÂ¡��� .¢�� Àû��¡ â���� ¥� ýÂµã�¨ø Ó�Ï Ûõ�ª �þ¤�ê ýÂ¨ ÍÆ� ,ßþ� ¢��ø
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.´¨� üÜ�Æ÷�ÂÔþ¢ ��¢�ãõ ü¡Â� Û� ¤¢ À�Þ÷��� üªø¤ ,�þ¤�ê ýÂ¨

ýÂ¨ .´¨� ¤��µ¨� �ø��µõ â���� Â� �þ ¤�ê ýÂ¨ ùÀþ�

f(x) = A
0

+

∞∑

k=1

(

Ak cos kx+Bk sin kx
)

(1)

= A
0

+ A
1

cos x+B
1

sin x+ A
2

cos2x+B
2

sin2x+ · · ·

f(x) â��� Â��Â� (1) ü��·Ü·õ ýÂ¨ �»÷��� Bk ø Ak °þ�Â® ßµê�þ .À�þ�ð ü��·Ü·õ ýÂ¨×þ �¤

Bk ø Ak °þ�Â® f À�÷�õ ü®øÂÔõ â��� ý�Â� �÷�Ú� �Ø�þ� ´Æ¿÷ :´¨� �µØ÷ ø¢ ý�¤�¢ ¢�ª

éÂÏ ü��ÂÚÞû ´Æþ��üõ �÷�Ú� ö� ù

b

Àª �±¨�½õ ýÂ¨ ø f â��� ý�Â� Å³¨ .À÷�ª üõ �±¨�½õ

ý�úþÂ¨ ¥� ´þ�ú÷ ¤¢ .Àª Àû��¡ f â��� �� �ÂÚÞû ´ìø �� ýÂ¨ ßþ� ø ¢�Þ÷ ü¨¤Â� �¤ ´¨�¤

.¢Âî Ý�û��¡ ù¢�Ôµ¨� Û�Æ÷�ÂÔþ¢ ��¢�ãõ Û� ý�Â� ü��·Ü·õ ø �þ¤�ê

üÖ�Ö� �þ¤�ê ýÂ¨ 1.6

¢Âê ø �ø¥ ´�¬�¡ üØþ .Ý��î ù¤�ª� â���� Ýúõ ´�¬�¡ ø¢ �� ´¨� �¥� �þ¤�ê ýÂ¨ ö��� ¥� Û±ì

f üÖ�Ö� â��� �î Ý���Þ÷ ý¤ø�¢�þ .´¨� â��� ×þ ¤¢ �ø��� Ýúõ üðÄþø ýÂÚþ¢ ø â��� ×þ ö¢��

âÞ¹Ü¬�� .f(x) = −f(−x) Âð� ´¨� ¢Âê ø f(x) = f(−x) Âð� ´¨� �ø¥ [−L,L] ù
b

¥�� Â�

â��� ø¢ �ÂÌÜ¬�� ß��»Þû .´¨� ¢Âê üã��� ,¢Âê â��� ø¢ âÞ¹Ü¬�� ø �ø¥ üã��� ,�ø¥ â��� ø¢

¢Âê üã��� ,¢Âê üã��� ¤¢ �ø¥ â��� ×þ �ÂÌÜ¬�� �Ø�ó��¤¢ ù¢�� �ø¥ üã��� ,¢Âê â��� ø¢ �þ �ø¥

.´¨�

üã���� ß��»Þû .À��ø¥ x6 ,x4 ,x2 ,cos x â���� ø ¢Âê x5 ,x3 ,x ,sin x â���� 1.6 ñ�·õ

ø ´¨� �ø¥ �÷ x+ cos x â��� .À��ø¥ e−x2
ø x sin x â���� ø ¢Âê cot x ,tan x ,x cosx À�÷�õ

.¢Âê �÷
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¢Âê â��� ¤�¢�Þ÷ (�) ø ö¤�Öµõ �ú®Âä ¤�½õ �� ´±Æ÷ �ø¥ â��� ¤�¢�Þ÷ (Óó�) 1.6 ÛØª

.´¨� ö¤�Öµõ ��Êµ¿õ Ǳ�À±õ �� ´±Æ÷

ø (Óó� 1.6ÛØª) ´¨� ö¤�Öµõ �ú®Âä ¤�½õ �� ´±Æ÷ �ø¥ â��� ×þ ¤�¢�Þ÷ ,ü¨À�û Àþ¢ ¥�

.(� 1.6ÛØª) Àª�� üõ ö¤�Öµõ ��Êµ¿õ Ǳ�À±õ �� ´±Æ÷ ,¢Âê â��� ¤�¢�Þ÷

ý�Â� ø

∫ L

−L

f(x)dx = 2

∫ L

0

f(x)dx ù¤��Þû [−L, L] ù
b

¥�� ýø¤ �ø¥ â��� ý�Â� 2.6 ñ�·õ

.´¨� ¤�ÂìÂ�

∫ L

−L

f(x)dx = 0 �

b

Î��¤ �È�Þû [−L,L] ù
b

¥�� ýø¤ ¢Âê â���

�µª�¢ â��� ÓþÂã� �

b

�õ�¢ ¤¢ x Âû Ǳ�¥�� Âð� ´¨� T > 0�ø��� ù

b

¤ø¢ �� �ø��µõ y = f(x) â���

,�ø��µõ â��� ø¢ �ÂÌÜ¬�� ø âÞ¹Ü¬�� �î ¢Âî ´��� ö��� üõ .f(x + T ) = f(x) Ý�ª��

ý�¥�� Âþ¥ ý�úó�õÂê T = 2π �ø��� ù
b

¤ø¢ �� cos ø sin �ø��µõ â���� ý�Â� .´¨� �ø��µõ üã���

:À÷¤�ÂìÂ� üã�±Ï ý�û−m,n
∫ L

−L

sin
mπx

L
· sin nπx

L
· dx =

{
L m = n,
0 m 6= n.

∫ L

−L

cos
mπx

L
· cos nπx

L
· dx =

{
L m = n,
0 m 6= n.

∫ L

−L

cos
mπx

L
· sin nπx

L
· dx = 0 , ∀m,n (2)

∫ L

−L

sin
mπx

L
· dx = 0

∫ L

−L

cos
mπx

L
· dx = 0

.¢�Þ÷ À�û��¡ Âµû���î �¤ ��±¨�½õ �

f

Þä Í��ø ¤ ßþ�

ÓþÂã� 1.1.6

ÓþÂã� ß��� T = 2L �ø��� ù

b

¤ø¢ �� y = f(x) â��� ý�Â� �þ¤�ê-ÂÜþø� ñ�õÂê 1.6ÓþÂã�

:¢�ª üõ

f(x) =
a
0

2

+

∞∑

n=1

(an cos
nπx

L
+ bn sin

nπx

L
) (3)
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=
a
0

2

+ (a
1

cos
πx

L
+ b

1

sin
πx

L
) + (a

2

cos
2πx

L
+ b

2

sin
2πx

L
) + · · ·

:À÷�ª üõ ÓþÂã� ß��� bn ø an ø a
0

°þ�Â® üã�±Ï n Âû ý�Â� �î

a
0

=
1

L

∫ L

−L

f(x)dx

an =
1

L

∫ L

−L

f(x) cos
nπx

L
dx (4)

bn =
1

L

∫ L

−L

f(x) sin
nπx

L
dx

ßþÀ� ,ÝþÂ�Ú� ÂÑ÷ ¤¢ −L ≤ x ≤ L ù

b

¥�� ¤¢ �¤ â��� ´Æ�ê�î �þ¤�ê ýÂ¨ ßµê�þ ý�Â� ßþ�Â����

ÓþÂã� üÖ�Ö� ý�û−x ý�Â� �¤ (3) ýÂ¨ ,�ø��� Õ±Ï ø (4) �
b

þ ¤�ê

4

°þ�Â® ßµê�þ �� °��Â�

�î ö��»÷� �þ ø �µ¨��� �¤ f(x) â��� Àþ�� °þ�Â® �

b

±¨�½õ ý�Â� �î ´¨� ¼®�ø .¢Âî Ý�û��¡

,�þ¤�ê ý�úþÂ¨ �

b

ãó�Îõ ¤¢ �î ´¨� ��¨Âõ ø ñø�Àµõ .¢�Þ÷ Âê �µ¨��� ý��Ø� Àþ¢ Ý�û��¡

ýø¤ �î f â��� Âû Å� .´¨� ùÀª ÓþÂã� üÖ�Ö� Í¡ Ûî ýø¤ f(x) â��� �î Ý��î ¤�Ê�

ý�úó�·õ .¢�¢ ©ÂµÆð �ø��� ¥� ù¢�Ôµ¨� �� üÖ�Ö� Í¡ Ûî ýø¤ ö��� üõ �¤ ùÀª ÓþÂã� [−L,L]

ýø¤ [−π, π] ù
b

¥�� ¤¢ Û¬�� ýÂ¨ �î À�û¢ üõ ö�È÷ cos x ø sin x ü��·Ü·õ â���� À�÷�õ ý�ù¢�¨

üõ ùÀª ÓþÂã� [−L, L] ýø¤ �î f �ø��µõ â��� Âû ý�Â� ß��»Þû .´¨� ©ÂµÆð Û��ì ¤�½õ

´Æ�¤�±ä ýÂ¨ ¤�ÀÖõ üÚµ¨����÷ ¯�Ö÷ ¤¢ ø f(2L) = f(0) �þ f(−L) = f(L) ¢�Þ÷ ÓþÂã� ö���

.

f(0+) + f(0−)

2

¥�

ø ù��¿ó¢ üã�±Ï−m ý�¥�� cos mπx
L

¤¢ (3) ß�êÂÏ �Â® �� .À�þ� üõ ´¨À� ß��� °þ�Â® ßþ� -

4

Ýþ¤�¢ [−L, L] ýø¤ ß�êÂÏ ¥� ñ�ÂÚµ÷� Å³¨

∫ L

−L

f(x) cos
mπx

L
dx =

∫ L

−L

a
0

2

cos
mπx

L
dx+

∞∑

n=1

∫ L

−L

(an cos
nπx

L
+bn sin

nπx

L
) cos

mπx

L
dx

(2) ý�úó�õÂê Õ±Ï .´¨� ÂþÁ³÷�Øõ� ýÂ¨ ´¡���Øþ ü��ÂÚÞû Âê Í¨�� ñ�ÂÚµ÷� ø À�±ãÞ� ü��¹��� �î

ø ùÀ÷�õ üì�� Lam �

b

ÜÞ� m = n ´ó�� ý�Â� �ú�� ø ùÀª ÂÔ¬ �úó�ÂÚµ÷� Û¬�� m 6= n ý�Â�

∫ L

−L

f(x) cos
mπx

L
dx = Lam

a
0

�

b

±¨�½õ ý�Â� .

∫ L

−L
f(x) sin mπx

L
dx = Lbm �î À�î üõ É¿Èõ sin mπx

L
ý�Â� ��÷ ���Èõ À÷ø ¤

:Ý�Æþ�÷ üõ

∫ L

−L

f(x)dx =

∫ L

−L

a
0

2

dx +

∞∑

n=1

∫ L

−L

(an cos
nπx

L
+ bn sin

nπx

L
)dx = 2L

.À�þ�ð ÂÜþø� °þ�Â® bm ø am °þ�Â® ��
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.´¨� −L ≤ x ≤ L ù

b

¥�� Â� â��� Í¨�µõ âì�ø ¤¢

a
0

2

¤�ÀÖõ

Âþ¥ �¤�Ê� −2 ≤ x ≤ 2 ù

b

¥�� ¤¢ T = 4 �� f(x) â��� �þ ¤�ê ýÂ¨ ´Æ��ÜÎõ 3.6 ñ�·õ

f(x) =

{
−x −2 ≤ x < 0,
x 0 ≤ x < 2.

3.6 ñ�·õ â��� ü·Ü·õ ��õ ¤�¢�Þ÷ 2.6 ÛØª

�±¨�½õ L = 2 �� �¤ (4) �
b

þ ¤�ê °þ�Â® �Àµ�� .´¨� ü·Ü·õ ��õ �¤�Ê� â��� ßþ� ¤�¢�Þ÷ .Û�

:Ý��î üõ

a
0

=
1

2

∫
2

−2
f(x)dx =

1

2

∫
0

−2
−xdx+

1

2

∫
2

0

xdx = 2

an =
1

2

∫
2

−2
f(x) cos

nπx

2

dx = −1
2

∫
0

−2
x cos

nπx

2

dx+
1

2

∫
2

0

x cos
nπx

2

dx

=

{ −8
n2π2

¢Âê n,

0 �ø¥ n.

bn =
1

2

∫
2

−2
f(x) sin

nπx

2

dx = −1
2

∫
0

−2
x sin

nπx

2

dx+
1

2

∫
2

0

x sin
nπx

2

dx = 0

:Ýþ¤�¢ (3) ¤¢ ý¤�ÁÚþ�� ��

f(x) =
a
0

2

+

∞∑

n=1

(

an cos
nπx

L
+ bn sin

nπx

L

)

= 1+

∞∑

n=1,3,···

( −8
n2π2

cos
nπx

2

+ 0

)

= 1− 8

π2

∞∑

n=1

1

(2n− 1)2
cos(2n− 1)

πx

2

= 1− 8

π2

(

cos
πx

2

+
1

3

2

cos
3πx

2

+
1

5

2

cos
5πx

2

+ · · ·
)
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[−L,L] ù
b

¥�� ¤¢ ,¢�� Àû��¡ T = 2L ö� �ø��� ù

b

¤ø¢ �î Âþ¥ â��� �� üã�Âõ ��õ 4.6 ñ�·õ

.À�Æþ��� �Â÷� �

b

þ ¤�ê ýÂ¨ ø �µêÂð ÂÑ÷ ¤¢ �¤

f(x) =

{
0 −L ≤ x < 0,
L 0 ≤ x < L.

:Ýþ¤�¢ �þ¤�ê °þ�Â® ý�Â� ø (4.6ÛØª) ù¢�� üã�Âõ ��õ �¤�Ê� â��� ßþ� ¤�¢�Þ÷ .Û�

a
0

=
1

L

∫ L

−L

f(x)dx =

∫ L

0

dx = L

an =
1

L

∫ L

−L

f(x) cos
nπx

L
dx =

∫ L

0

cos
nπx

L
dx = 0

bn =
1

L

∫ L

−L

f(x) sin
nπx

L
dx =

∫ L

0

sin
nπx

L
dx

=
L

nπ
(1− cosnπ) =

{
2L
nπ

¢Âê n,
0 �ø¥ n.

f(x) =
a
0

2

+

∞∑

n=1

(

an cos
nπx

L
+ bn sin

nπx

L

)

=
L

2

+
2L

π

∞∑

n=1,3,···

(
1

n
sin

nπx

L

)

=
L

2

+
2L

π

∞∑

n=1

1

2n− 1

sin(2n− 1)
πx

L

=
L

2

+
2L

π

(

sin
πx

L
+
1

3

sin
3πx

L
+
1

5

sin
5πx

L
+ · · ·

)

4.6 ñ�·õ â��� üã�Âõ ��õ ¤�¢�Þ÷ 3.6 ÛØª

�î ´Æ÷� ´¨� À�Ôõ �

f

Þä �î üÞúõ °ÜÎõ

�¤�Ê� ü¨���Æî �þ¤�ê ýÂ¨×þ 2L �ø��� ù¤ø¢ �� f �ø¥ â��� �þ ¤�ê ýÂ¨ 1.6 ��Ìì

f(x) =
a
0

2

+

∞∑

n=1

an cos
nπx

L
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,n = 0,1,2, ... ý�Â� �î ´¨�

an =
2

L

∫ L

0

f(x) cos
nπx

L
dx

ýÂ¨ °��Â� ß�Þú� .¢�� Àû��¡ ÂÔ¬ bn ¤�ÀÖõ ø ¢Âê f(x) sin
nπx

L
â��� ´ó�� ßþ� ¤¢ �Âþ¥

�¤�Ê� ü¨���¨ �þ¤�ê ýÂ¨×þ 2L �ø��� ù¤ø¢ �� f ¢Âê â��� �þ ¤�ê

f(x) =

∞∑

n=1

bn sin
nπx

L

,n = 1,2, ... ý�Â� �î ´¨�

bn =
2

L

∫ L

0

f(x) sin
nπx

L
dx

ýÂ¨ ø ÂÔ¬ �û−an Âþ¢�Öõ ø ¢Âê f(x) cos
nπx

L
â��� ,´¨� ¢Âê f(x) â��� �Ø�µó�� ¤¢ �Âþ¥

.¢�� ü¨���Æî ýÂ¨ ø ÂÔ¬ bn ¤�ÀÖõ ÝþÀþ¢ �Ø÷��� ø ù¢�� �ø¥ â��� 3.6ñ�·õ ¤¢ .´¨� ü¨���¨

.´¨� ù¢�� ÂÔ¬ an ¤�ÀÖõ ø ¢�� ¢Âê â��� ��÷ 4.6 ñ�·õ ¤¢

.À����� (−L,L] ù
b

¥�� ¤¢ T = 2L �ø��� ù¤ø¢ �� �¤ f(x) = x â��� �þ ¤�ê ýÂ¨ 5.6 ñ�·õ

´¨� ¢Âê [−L, L] ù
b

¥�� ¤¢ â��� ö�� .´¨� ý�ù¤

a

� ö�À÷¢ ��õ �¤�Ê� â��� ßþ� ¤�¢�Þ÷ .Û�

:Ýþ¤�¢ bn °þ�Â® ý�Â� ø an = 0 ,n = 0,1,2, ... ý�Â� ,ù¢�� ü¨���¨ ýÂ¨

bn =
1

L

∫ L

−L

x sin
nπx

L
dx =

2L

nπ
(−1)n+1

:¢�� Àû��¡ Âþ¥ �¤�Ê� �þ¤�ê ýÂ¨ ßþ�Â����

f(x) =
2L

π

∞∑

n=1

(−1)n+1

n
sin

nπx

L

5.6 ñ�·õ â��� ý�ù¤� ö�À÷¢ ��õ ¤�¢�Þ÷ 4.6 ÛØª
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.À����� �¤ Âþ¥ �¤�Ê� L = 2 �� [−2,2] ù
b

¥�� ¤¢ T = 4 �� f(x) â��� �
b

þ ¤�ê ýÂ¨ 6.6 ñ�·õ

f(x) =

{
x+ 2 −2 ≤ x < 0,
2− x 0 ≤ x ≤ 2.

.À���Þ÷ ß��ã� �¤ S = 1+
1

3

2

+
1

5

2

+ · · · ýÂ¨ ¤�ÀÖõ ùÀª �µê�þ ýÂ¨ ×Þî ��

ø (n Âû ý�Â�) bn = 0Å� ´¨� �ø¥ â��� ö�� .´¨� ü·Ü·õ ��õ üä�÷ â��� ¤�¢�Þ÷ .Û�

:ÝþÂ�ð üõ �¹�µ÷ ý¤�ÁÚþ�� ��

a
0

=
1

4

∫
2

−2
f(x)dx =

1

4

∫
0

−2
(x+ 2)dx+

1

4

∫
2

0

(2− x)dx = 1

an =
1

L

∫ L

−L

f(x) cos
nπx

L
dx

=
1

2

∫
0

−2
(x+ 2) cos

nπx

2

dx+
1

2

∫
2

0

(2− x) cos
nπx

2

dx =

{
8

n2π2
¢Âê n,

0 �ø¥ n.

f(x) = 1+
8

π2

(

cos
πx

2

+
1

9

cos
3πx

2

+
1

25

cos
5πx

2

+ · · ·
)

Å� ¢�ª üõ Û¬�� �þ¤�ê ýÂ¨ ¤¢ x = 0 ý�¥�� S ÂÑ÷ ¢¤�õ ý¢Àä ýÂ¨

f(0) = 2 = 1+
8

π2

(

1+
1

3

2

+
1

5

2

+ · · ·
)

.S =
π2

8

�� ´¨� Â��Â� ýÂ¨ ¤�ÀÖõ ø

[−π, π] �
b

Ü¬�ê ¤¢ �¤ â��� ø ù¢�� T = 2π â��� �ø��� ù¤ø¢ �î «�¡ ´ó�� ¤¢ 1.6 °ÜÎõ

�¤�Ê� f �þ¤�ê ýÂ¨ ,ÝþÂ�Ú� ÂÑ÷ ¤¢

f(x) =
a
0

2

+

∞∑

n=1

(an cosnx+ bn sinnx) (5)

:À�þ� üõ ´¨À� Âþ¥ ý�û ñ�õÂê ¥� bn ø an �þ¤�ê °þ�Â® ø ùÀª ù¢�¨

an =
1

π

∫ π

−π

f(x) cosnxdx ; n = 0,1,2, · · ·

bn =
1

π

∫ π

−π

f(x) sinnxdx ; n = 1,2, · · ·

ý�û−m,n ý�Â� Âþ¥ ý�úó�õÂê T = 2π �ø��� ù

b

¤ø¢ �� y = f(x) À�÷�õ ü�ø��µõ â��� ý�Â�

:À÷¤�ÂìÂ� üã�±Ï

∫ π

−π

sinmx · sinnx · dx =

{
π m = n,
0 m 6= n.



185 üÖ�Ö� �þ¤�ê ýÂ¨ .1.6

∫ π

−π

cosmx · cosnx · dx =

{
π m = n,
0 m 6= n.

∫ π

−π

cosmx · sinnx · dx = 0 , ∀m,n (6)

∫ π

−π

sinmx · dx = 0

∫ π

−π

cosmx · dx = 0

.[−π, π] �
b

Ü¬�ê ¤¢ y = x â��� �þ ¤�ê ýÂ¨ ´Æ��ÜÎõ 7.6 ñ�·õ

©ø¤ �� ¢���õ ���� ¥� �À� .L = π ö� ¤¢ �î ´¨� 5.6ñ�·õ â��� ö�Þû â��� ßþ� .Û�

Å³¨ ø an = 0 Ýþ¤�¢ n = 0,1,2, · · · ý�Â� Å� ´¨� ¢Âê â��� ö�� �î Ý���ð Ý�ÖµÆõ

bn =
2

π

∫ π

0

f(x) sinnx dx

=
2

π

∫ π

0

x sinnx dx

=
2

π

[

− x

n
cosnx+

1

n2
sinnx

]π

0

=
2

π

(−1)n+1π

n

=
2(−1)n+1

n

¥� ´Æ�¤�±ä ���� ø

f(x) = 2

[

sin x− sin2x

2

+
sin3x

3

− sin4x

4

+ · · ·
]

(7)
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7.6 ñ�·õ ¤�¢�Þ÷ 5.6 ÛØª

¥�

2 sin5x

5

ø −2 sin4x

4

ø

2 sin3x

3

ø −2 sin2x

2

ø 2 sin x ��Þ� ü�½�õ ë�ê ÛØª ¤¢

¤¢ .´¨� f(x) = x â��� Â��Â� ´þ�ú÷ ü� �� ��Þ� ßþ� âÞ¹Ü¬�� .Àû¢ üõ ö�È÷ �¤ (7) ýÂ¨

ö�È÷ (� ÛØª) ýÂ¨ ¥� �ÜÞ� ù¢ á�Þ¹õ ø (Óó� ÛØª) ýÂ¨ ¥� �ÜÞ� ¸�� á�Þ¹õ Âþ¥ ÛØª

.´¨� ùÀª ù¢�¢

.¢�ª üõ ×þ¢�÷ üÜ¬� â��� �� ý¢øÀ� �� �î (7) ýÂ¨ ¥� �ÜÞ� À�� á�Þ¹õ 6.6 ÛØª

.[−π, π] �
b

Ü¬�ê ¤¢ Âþ¥ üã�Âõ ��õ â��� �þ ¤�ê ýÂ¨ ´Æ��ÜÎõ 8.6 ñ�·õ

f(x) =

{
−1 −π ≤ x < 0,
1 0 ≤ x < π.

ß��»Þû .an = 0 Ýþ¤�¢ n = 0,1,2, ... ý�Â� ø ´¨� ¢Âê â��� ßþ� .Û�

bn =
2

π

∫ π

0

sinnx dx =
2

π

[

− 1

n
cosnx

]π

0

=
2

π

−(−1)n + 1

n
=

{
4

nπ
¢Âê n,

0 �ø¥ n.

¥� ´Æ�¤�±ä ö� �þ¤�ê ýÂ¨ ø

f(x) =
4

π

∞∑

n=1

sin(2n− 1)x

2n− 1

(8)

.´¨� ùÀª Ý¨¤ �ÜÞ� ´Èû ý�Â� ýÂ¨ ßþ� ü�½�õ 7.6ÛØª ¤¢

f(x) =
4

π

[

sin x+
sin3x

3

+
sin5x

5

+
sin7x

7

+
sin9x

9

+
sin11x

11

+
sin13x

13

+
sin15x

15

]
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�ø�Ôµõ üÜ¬� â��� �� �þ ¤�ê ýÂ¨ ø ù¢�� �±ó ø ��� ¯�Ö÷ �î ë�ê ¤�¢�Þ÷ ¥� ü��ú÷�Øõ �Ø�þ� ¼�®��

¯�Ö÷ ßþ� üÖ�¨�õ ¤¢ .À÷� ü±ó�� ¯�Ö÷ ,À÷�ª üõ ùÀþ¢ �û �ª�ð ø ü��úµ÷� ¯�Ö÷ ¤¢ �

f

�Þãõ ø ´¨�

ùÀª �µ¡�¨ ü��ûÂµÜ�ê ,üÖ�¨�õ ��ø¢� ¤¢ ÛØÈõ âê¤ ´ú� .¢�� À�û��¡ �û

6

Å�û ø

5

�þ�÷ ö�Þû

.À÷� ùÀª (á��Êõ) ñ�Ê½õ ßþ� éÁ� �� ¤¢�ì �þ¤�ê Û�Ü½� �� �î

¥� Û¬�� ÛØª .´¨� ùÀª Ý¨¤ �ÜÞ� ´Èû ý�Â� ýÂ¨ �î (8) ü�½�õ ÛØª 7.6 ÛØª

.À�Øþ¢�÷ üÜ¬� â��� �� ý¢øÀ� �� ýÂ¨ ��Þ� ¢�Àã� ßþ�

.À�Æþ��� [−π, π] �
b

Ü¬�ê ¤¢ �¤ Âþ¥ â��� �þ ¤�ê ýÂ¨ 9.6 ñ�·õ

f(x) =

{
x− 1 −π ≤ x < 0,
x+ 1 0 ≤ x < π.

:´¨� Âþ¥ �¤�Ê� â��� ø¢ âÞ¹Ü¬�� â��� ßþ� �î �¹÷� ¥� .Û�

f(x) =

{
x −π ≤ x < 0

x 0 ≤ x < π
+

{
−1 −π ≤ x < 0

1 0 ≤ x < π
= x+

{
−1 −π ≤ x < 0,
1 0 ≤ x < π.

¥� ´Æ�¤�±ä �þ¤�ê ýÂ¨ 8.6 ø 7.6 ý�úó�·õ Õ±Ï

f(x) = 2

[

sin x− sin2x

2

+
sin3x

3

− sin4x

4

+ · · ·
]

+
4

π

[

sin x+
sin3x

3

+
sin5x

5

+
sin7x

7

+ · · ·
]

= (2+
4

π
)
[

sin x+
sin3x

3

+
sin5x

5

+
sin7x

7

+
sin9x

9

+ · · ·
]

−
[
sin2x

1

+
sin4x

2

+
sin6x

3

+
sin8x

4

+ · · ·
]

Noise5

Hiss6


