
(4-1 ý�ûùøÂð ) 2 üõ�Þä ü®�þ¤ �Â�ö��õ ö�½µõ�´ä�¨ 3 :ö�½µõ� �Àa õ 1404 ßþ¢¤øÂê 21´��� �¤ Âþ¥ ��Ø�� ¥� ×þ Âû üµ¨¤¢ .Àª�� üÖ�Ö� ý�û�þ�¤¢ �� n× n üã�Âõ ÅþÂ��õ ×þ A À��î ­Âê .1 ñ��b¨:À��î
x ü÷�µ¨ ¤�¢Â� Âû ý�Â� �î À��î ���� :üþ�Þ�û�¤ ) .À�µÆû üÔ�õ�÷ AtA ÅþÂ��õ ùbÄþø Âþ¢�Öõ ��Þ� (Óó�)(.xtx = x · x ≥ 0 ,Rn ¤¢Â� u ù�Ú÷� ,À�ª�� �þ�Þµõ ùbÄþø ¤�ÀÖõ ø¢ �� ÂÒ��µõ AtA ÅþÂ��õ ùbÄþø ¤�¢Â� ø¢ v ø u Âð� À�û¢ ö�È÷ (�).´¨� ¢�Þä v(.x ¤¢ x üÜ¡�¢ �Â® ü�ãþ x · x ø A ùb¢�ú÷�Â� ü�ãþ At :���� )(ùÂÞ÷ 10 = 5+ 5)ø |γ′(t)|2 = 1 ,t ∈ R Âû ý�¥� �� �î ý¤�Ï Àª�� ÂþÁ³ÖµÈõ ¤�� �¨ Ý¡ ×þ γ : R −→ R

3 À��î­Âê .2 ñ��b¨.´¨� ´¨�¤ Í¡ ×þ ¥� üµÞÆì γ Âþ�Ê� À�û¢ ö�È÷ .´¨� ý¥��õ γ′′′(t) �� γ′(t) × γ′′(t)(ùÂÞ÷ 10) :ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �bÎ��® �� �¤ f : R
2 → R â��� .3 ñ��b¨

f(x, y) =
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x2 + y2 : (x, y) 6= (0,0),0 : (x, y) = (0,0)..´¨� �µ¨��� (0,0) ¤¢ f À�û¢ ö�È÷ (Óó�).À��î �±¨�½õ �¤ �ú÷� ¤�ÀÖõ ø À÷¢���õ üµú� Âû ¤¢ (0,0) ¤¢ f ¤�Àµú� ��ÖµÈõ À�û¢ ö�È÷ (�).´Æ�÷ ÂþÁ³ÖµÈõ (0,0) ¤¢ f À�û¢ ö�È÷ (�)(ùÂÞ÷ 20 = 5+ 10+ 5) :À��î ´��� �¤ Âþ¥ ��Ø�� ¥� ×þ Âû üµ¨¤¢ .4 ñ��b¨¤�Âì ��Êµ¿õ �bÀ±õ �îÂõ �� ý�ùÂî ýø¤ ö� Âþ�Ê� �î Àª�� ýÂþÁ³ÖµÈõ Ý¡ γ : [0,1] −→ R

3 Âð� (Óó�).´¨� ¢�Þä γ′(t) Â� γ(t) ,0 ≤ t ≤ 1 Âû ý�¥� �� ù�Ú÷� ,Àª�� �µª�¢,x ∈ R
3 − {(0,0,0)} �b ÎÖ÷ Âû ¤¢ ø Àª�� ÂþÁ³ÖµÈõ üã��� f : R

3 − {(0,0,0)} −→ R Âð� (�).¢¤�¢ ´��� ý¤�ÀÖõ ��Êµ¿õ �bÀ±õ �îÂõ �� ùÂî Âû ýø¤ f ù�Ú÷� ,Àª�� ý¥��õ x �� ∇f(x)(.À÷�ªüõ ùÀ�õ�÷ üä�ãª â���� ,üã���� ß��� :���� )(ùÂÞ÷ 20 = 10+ 10)



ýø¤ �µ¨��� �ø¢ �b ±�Âõ ý�ù¤�� ��ÖµÈõ ý�¤�¢ �î Àª�� üã��� ,z = f(x, y) ,f : R
2 −→ R À��î ­Âê .5 ñ��b¨´±Æ÷ f ý�ù¤�� ��ÖµÈõ °Æ� Â� �¤ ∂2z

∂s∂t
�¤�±ä .y = t cos s ø x = t sin s Ý�û¢üõ ¤�Âì .´¨� R

2.À��î üÆþ�÷¥�� y ø x ��(ùÂÞ÷ 15) :ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �bÎ��® �� �¤ f : R
2 −→ R â��� .6 ñ��b¨

f(x, y) = x2y e−(x2+y
2).À��îÉ¿Èõ �¤ f ü÷�Â½� ¯�Ö÷ ��Þ� (Óó�)É¿Èõ �¤ f üã®�õ ÝÞ���õ ø ÝÞþ�î�õ ¯�Ö÷ ,ùÀõ� ´¨¢ �� ü÷�Â½� ¯�Ö÷ ß�� ¥� ,ñ�Àµ¨� �b þ�¤� �� (�).À��î.À��î �±¨�½õ (¢��ø �¤�¬ ¤¢) �¤ f ÕÜÎõ ÝÞ���õ ø ÝÞþ�î�õ ,ñ�Àµ¨� �b þ�¤� �� (�)(ùÂÞ÷ 25 = 5+ 10+ 10)ùÂÞ÷ 100 :á�Þ¹õ


