
�À¡ � �÷ ��83 ù�õý¢ -�Âû�ó� ù�ðÇ÷�¢ I × þ��êü®�þ¤ � Â�ö �þ�� ö �½µõ�¥� À÷��¤�±ä ñø�Àµõ ý ü�¤�î¢ � �Êµ¿õ ° Æ� Â� ý�Þú¨ � �Êµ¿õ (1ý �ÜÿÆõ




x = 2
√

η ξ cosφ,

y = 2
√

η ξ sinφ, 0 ≤ η < ∞, 0 ≤ η < ∞, ≤ φ ≤ 2π

z = ξ − η, ?´Æ�� ��Êµ¿õ ßþ� ¤¢ �½Ô¬× þÂµõ Û Øª -Óó�.À�Æþ��� ü�¤�î¢ � �Êµ¿õ ý �þ�� ý �û¤�¢Â� ° Æ� Â� �¤ ��Êµ¿õ ßþ� ý �þ�� ý �û¤�¢Â� -�.À�Æþ��� ��Êµ¿õ ßþ� ¤¢ �¤ ∇f -�ý �Ôó�b õ À�� ù�ðö� ,Àª�� ö¤�Öµõ Aij Âð� ?¢¤�¢ ÛÖµÆõ ý �Ôó�b õ À�� Aij ý ýÀãe ��¨ ¤�Æ÷�� -Óó� (2ý �ÜÿÆõ?¢¤�¢ ÛÖµÆõ?¢¤�¢ ÛÖµÆõ ý �Ôó�bõ À�� Tijkl ý ýÀãe��¨ ¤�Æ÷�� -�Àª�� �µª�¢ �¤ Âþ¥ ý �ûö¤�Ö� Tijkl ¤�Æ÷�� Âð� -�
Tijkl = Tijlk = Tjilk ?¢¤�¢ ÛÖµÆõ ý �Ôó�bõ À�� ù�ðö�:À÷�ùÀª ù¢�¢ B ø A Å þÂ��õ ø¢ (3ý �ÜÿÆõ

A =




2 1 1

1 0 −1

1 −1 2


 , B =




1 0 1

0 0 0

1 0 1


�À�� U Àõ�ãµõ ÛþÀ±� ×þ .À��î �À�� �¤ ø¢ ßþ� ý�û¤�¢Â�ùÄþø ø �û¤�ÀÖõùÄþø .À��î ��Æ� �¤ ø¢ ßþ� Âð������:ü�ãþ ,À�î ýÂÎì �¤ B ø A �î À��î

A′ = ŨAU, B′ = ŨBU, UŨ = ŨU = 11..À�µÆû ýÂÎì B′ ø A′ �îý �þ�� ¤¢ (4ý �ÜÿÆõ
|e1〉 =

[
1

0

]
, |e2〉 =

[
0

1

] ¥� À÷��¤�±ä |u2〉 ø |u1〉 ¤�¢Â� ø¢1



|u1〉 =
1√
2

[
1

−1

]
, |u2〉 =

1√
2

[
1

−1

].À��î ü¨¤Â� �¤ |u2〉 ø |u1〉 ¤�¢Â�e ø¢ ý üÎ¡ ý üÚµÆ��ø �þ ñ�Öµ¨� -Óó�:´¨� ùÀª ÓþÂã� Âþ¥ ÛØª �� T ÛþÀ±�
{

T |u1〉 := |u1〉 +
√

3|u2〉,
T |u2〉 :=

√
3|u1〉..À�Æþ��� �¤ |e2〉 ø |e1〉 ý �þ�� ¤¢ T üÆþÂ��õ Çþ�Þ÷ -�.À�Æþ��� �¤ |u2〉 ø |u1〉 ý�þ�� ¤¢ T üÆþÂ��õ Çþ�Þ÷ -�Ä÷�Âð� -ÂÜþø� ý �ó¢�ãõ � �¨Âõ Û Øª  Âê �� -Óó� (5ý �ÜÿÆõ

∂f

∂y
− d

dx

(
∂f

∂yx

)
= 0, .À��î ��±�� �¤ Âþ¥ ý �Î��¤

∂f

∂x
− d

dx

(
f − yx

∂f

∂yx

)
= 0.,¢�ª ���Þî Âþ¥ ñ �ÂÚµ÷� ü�ãþ ,¢�ª ���Þî ÇµîÂ� ö �õ¥ �î À�îüõ ´îÂ� ýÂ�Æõ ¤¢ ¤�÷ �õÂê Û ¬� Õ ±Ï Â� -�

∫
dt =

∫
ds

v
= c

∫
ds n(x, y),üÎ�½õ ́ ÆØª °þÂ® À��î Âê .´¨� ¤�÷ Â �Æõ ñ �Ï ÂÊ�ä ds ø Í�½õ ́ ÆØª °þÂ® n(x, y) �î

n(x, y) = α(y − y0), y > y0.Àþ¤ø� ´¨¢ �� �¤ Í�½õ ßþ� ¤¢ ¤�÷ Â�Æõ .´¨�.¢¤�¿� �Þª ¢¤¢ �� �ûñ�ÂÚµ÷� ßþ� ¥� üØþ ´¨� ßØÞõ
∫

dv√
v2 − a2

= cosh−1(
v

a
) + C,

∫
dv√

v2 + a2
= sinh−1(

v

a
) + C,

∫
dv

v2 + a2
=

1

a
tan−1(

v

a
) + C.
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