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x1 + x2 + x3 + x4 + x5 = 32x1 + x2 + x3 + x4 + 2x5 = 4
x1 − x2 − x3 + x4 + x5 = 5
x1 + x4 + x5 = 4�¤ ��� ù�Úµ¨¢ üõ�Þä ���� ,ü÷�ØÜ� ýÂÎ¨ ùbÀª Ûþ�½� ÅþÂ��õ ¥� ù¢�Ôµ¨� ��÷ ø §ø�ð üêÁ� ©ø¤ ×Þî ��.À��î ���¤� ��� ù�Úµ¨¢ �� ÂÒ��µõ ßÚÞû ù�Úµ¨¢ ���� ý�Ìê ý�Â� �þ�� ×þ Å³¨ ø Àþ¤ø� ´¨¢��¥� ÂµÞî �ú÷� �b�¤¢ �î Àª�� üÖ�Ö� °þ�Â® �� üþ�ûý��ÜÞ�À�� ý�Ìê V = P3(R) À��î­Âê .2 ñ��b¨.À��î ÓþÂã� fp(q) =

∫ 10 p(x)q(x)dx �bÎ��® �� �¤ fp : V → R â��� ,p ∈ V ý�Â� .´¨� 3 �� ýø�Æõ �þ.´¨� V ýø¤ üÎ¡ ×ã��� fp À�û¢ ö�È÷ (Óó�.´¨� üÎ¡ ÛþÀ±� T À�û¢ ö�È÷ .À��î ÓþÂã� T (p) = fp �bÎ��® �� �¤ T : V → V ∗ â��� (��À�� ´¨� β ö�ðø¢ °�Âõ �b þ�� β∗ ø V ùbÀ÷�µ¨� °�Âõ �b þ�� β = {1, x, x2, x3} ö� ¤¢ �î �¤ [T ]β
∗

β ÅþÂ��õ (�.À��î¥� ÂµÞî �ú÷� �b �¤¢ �î Àª�� üÖ�Ö� °þ�Â® �� üþ�ûý��ÜÞ�À�� ý�Ìê P3(R) À��î ­Âê .3 ñ��b ¨â�� � .ÀþÂ�Ú� ÂÑ÷ ¤¢ üÖ�Ö� ý�û�þ�¤¢ � � 2 × 2 ý�ûÅþÂ��õ ý�Ìê �¤ M2×2(R) ø ´¨� 3 �� ýø�Æõ �þ:À��î ÓþÂã� Âþ¥ �bÎ��® �� �¤ T : P3(R) → M2×2(R)

T (p) =

(

p(0) p(1)
p(−1) p(2)

)

..´¨� üÎ¡ ÛþÀ±� T À�û¢ ö�È÷ (Óó�.À��î �±¨�½õ �¤ T−1 �bÎ��® ü��õÀÖõ ýÂÎ¨ ���ÜÞä ×Þî �� ø ´¨� ÂþÁ� öø¤�ø T À�û¢ ö�È÷ (�´��� .V ý�Â� üû��µõ Àó�õ �bä�Þ¹õ ×þ S ø Àª�� F ö�À�õ ýø¤ ý¤�¢Â� ý�Ìê V À��î ­Âê .4 ñ��b¨.´¨� V ¥� ý��þ�� Ûõ�ª S À��î



¤¢ üÎ¡ ÛþÀ±� �¤ T : V → W ø À�ª�� F ö�À�õ ýø¤ ý¤�¢Â� ý�û�Ìê W ø V À��î ­Âê .5 ñ��b ¨ßþ� �� Àª�� ¢���õ U : W → V üÎ¡ ÛþÀ±� Âð� ÍÖê ø Âð� ´¨� ×þ �� ×þ üã��� T À��î ´��� .ÀþÂ�Ú� ÂÑ÷(.´¨� V ýø¤ ü÷�Þû üÎ¡ ÛþÀ±� 1V ) .UT = 1V �î üðÄþø
N(T ) ß���Ýû .Àª�� üÎ¡ ÛþÀ±� T : V → V ø F ö�À�õ ýø¤ ý¤�¢Â� ý�Ìê V À��î ­Âê .6 ñ��b¨.ÀþÂ�Ú� ÂÑ÷ ¤¢ T ¢Â� �¤ R(T ) ø T ��� ý�Ìê �¤.R(T ) ⊆ N(T ) Âð� ÍÖê ø Âð� T 2 = 0 À��î ´��� (Óó�ü���) ?�Â� ø Àª�� À÷���üõ À�� �� Â��Â� Ûì�À� T ü��� ù�Ú÷� T 2 = 0 ø Àª�� ýÀã� n üþ�Ìê V Âð� (�(.´¨� T ��� ý�Ìê Àã� T
T : V → V ø V ý�Â� °�Âõ ý��þ�� β ,F ö�À�õ ýø¤ ýÀã� n ý¤�¢Â� ý�Ìê V À��î­Âê .7 ñ��b ¨ù�Ú ÷� Àª� � üÎ¡ �b µÆ ��ø {v, T (v)} �b ä�Þ¹õ v ∈ V Âû ý�Â � Âð� À � � î ´�� � .Àª� � ÂÔ¬� ÷ üÎ¡ ÛþÀ± �(.´¨� F ýø¤ n × n ü÷�Þû ÅþÂ��õ In) .[T ]β = λIn �î ¢¤�¢ ¢��ø 0 6= λ ∈ Füó�·õ À�µÆû ´¨¤¢�÷ �î ��Àî Âû ý�Â� ø À��î ´��� À�µÆû ´¨¤¢ �î �¤ Âþ¥ ��Ø�� ¥� ×þ Âû .8 ñ��b¨.À��î ���¤� Ëì�÷
B ý�ûö�µ¨ Âð� .Àª�� F ö�À�õ ¤¢ ý�û�þ�¤¢ �� p × n üÆþÂ��õ B ø m × p üÆþÂ��õ A À��î ­Âê (Óó�.À�µÆû üÎ¡ �b µÆ��ø ��÷ AB ý�ûö�µ¨ ù�Ú÷� À�ª�� üÎ¡ �b µÆ��øÂð� .À�ª�� F ö�À�õ ¤¢ ý�û�þ�¤¢ �� n × m üþ�ûÅþÂ��õ C ø B ø m × n üÆþÂ��õ A À��î­Âê (�ýø¤ n× n ø m×m ü÷�Þû ý�ûÅþÂ��õ °��Â� �� In ø Im) .B = C ø m = n ù�Ú÷� CA = In ø AB = Im(.À�µÆû FÂ ð� .dimV > dimW ø À �ª� � F ö�À � õ ýø¤ À ã � üû� � µ õ ý¤�¢Â � ý�û�Ìê W ø V À � � î ­Âê (�.T (v) = w �î ¢¤�¢ ¢��ø v ∈ V üû��µõ�÷ ù�Ú÷� Àª�� âì�ø T ¢Â� ¤¢ w ø ù¢�� üÎ¡ ÛþÀ±� T : V → WÂ ð� .dimV < dim W ø À �ª� � F ö�À � õ ýø¤ À ã � üû� � µ õ ý¤�¢Â � ý�û�Ìê W ø V À � � î ­Âê (¢.T (v) = w �î ¢¤�¢ ¢��ø v ∈ V ×þ �fÖ�ì¢ ù�Ú÷� Àª�� âì�ø T ¢Â� ¤¢ w ø ù¢�� üÎ¡ ÛþÀ±� T : V → W3 (Óó� :3 ñ��b¨ ,ùÂÞ÷ 12 (� ,ùÂÞ÷ 2 (� ,ùÂÞ÷ 1 (Óó� :2 ñ��b¨ ,ùÂÞ÷ 15 :1 ñ��b¨ .ùÂÞ÷ âþ¥��:7 ñ��b ¨ ,ùÂÞ÷ 5 (� ,ùÂÞ÷ 5 (Óó� :6 ñ��b ¨ ,ùÂÞ÷ 10 :5 ñ��b ¨ ,ùÂÞ÷ 10 :4 ñ��b ¨ ,ùÂÞ÷ 12 (� ,ùÂÞ÷.ùÂÞ÷ 3 (¢ ,ùÂÞ÷ 5 (� ,ùÂÞ÷ 4 (� ,ùÂÞ÷ 3 (Óó� :8 ñ��b¨ ,ùÂÞ÷ 10ùÂÞ÷ 100 :á�Þ¹õ


