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�¨�¼�Á�·�Á�¨µ¦r�(®¦º°��¨�¼��»�)
Scalar Product (or Dot Product)
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�¨�¼�Á�·�Á�¨µ¦r�(®¦º°��¨�¼��»�)
Scalar Product (or Dot Product)
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��®µ�¨�¼�Á�·�Á�¨µ¦r�°��u Â¨³�v Á¤ºÉ° u=<1,-3,4>v=<1,5,2>
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�¨�¼�Á�·�Á�¨µ¦r�(®¦º°��¨�¼��»�)
Scalar Product (or Dot Product)

u v

u v u v cos 
Â¨³�oµ�u=<u1,u2,u3> Â¨³�v=<v1,v2,v3> Â öª
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��®µ�¨�¼�Á�·�Á�¨µ¦r�°��u Â¨³�v Á¤ºÉ° u=<1,-3,4>v=<1,5,2>



�§¬�¸���°��¨�¼�Á�·�Á�¨µ¦r
�oµ�u,v Â¨³�w Á�}�Áª�Á�°¦r�Â¨³� �Á�}�Á�¨µ¦rÄ�Ç�Â¨oª
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(u v) w=u (v w)    �¦·�®¦º°Å¤n?



��®µ�nµ�n°Å��¸Ê
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��®µ¤»¤¦³®ªnµ��u Â¨³�v Á¤ºÉ° u=<1,-3,4> v=<1,5,2>��®µ¤»¤¦³®ªnµ��u Â¨³�v Á¤ºÉ°
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Áª�Á�°¦r£µ¡�µ¥�°�Áª�Á�°¦r�X���Áª�Á�°¦r�v 
Projection of u on v
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Áª�Á�°¦r£µ¡�µ¥�°�Áª�Á�°¦r�X���Áª�Á�°¦r�v 
Projection of u on v
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Áª�Á�°¦r£µ¡�µ¥�°�Áª�Á�°¦r�X���Áª�Á�°¦r�v 

Projvu =
u=<1,-3,4> v=<1,5,2>Á¤ºÉ°

Projuv =
Áª�Á�°¦r£µ¡�µ¥�°�Áª�Á�°¦r�Y���Áª�Á�°¦r�u 
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�¨�¼�Á�·�Áª�Á�°¦r�(®¦º°��¨�¼�Å�ªo)
Vector Product (or Cross Product)
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�oµ�u=<1,2,-2> Â¨³�v=<3,0,1> ��®µ
u v v u
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�§¬�¸���°��¨�¼�Á�·�Áª�Á�°¦r
�oµ�u,v Â¨³�w Á�}�Áª�Á�°¦r�Â¨³� �Á�}�Á�¨µ¦rÄ�Ç�Â¨oª
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�oµ�u=<3,5,-4> Â¨³�v=<-2,0,1> ��®µ
v u
v u
¤»¤¦³®ªnµ��u Â¨³�v



(u v) w=u (v w)    �¦·�®¦º°Å¤n?



u (u v)= ?

v (u v)= ?



u v= 0 Á¤ºÉ°Ä�



��®µÁª�Á�°¦r�¹É��´Ê��µ��´�¦³�µ��̧É�nµ��»�
(2,2,0) (-1,0,2) (0,4,3)



®¤µ¥Á®�»�Áª�Á�°¦r�¹É��´Ê��µ��´�¦³�µ�¤�¸®¨µ¥Áª�Á�°¦r



��®µ¡ºÊ��̧É�°�µ¤Á®¨¸É¥¤�¹É�¤̧�»�¥°�°¥¼n�̧É�»�
(2,2,0) (-1,0,2) (0,4,3)
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�§¬�¸����oµ�u,v,w Á�}�Áª�Á�°¦r�¹É�Å¤nÁ�}�Áª�Á�°¦r�0�Ä�
¦³���3�¤·�·�Â¨oª��¦�¸ÉÁ®¨¸É¥¤�oµ���µ��(parallelepiped)
�¹É�¤¸Áª�Á�°¦r�u,v Â¨³�w Á�}�nª��¦³�°��°��oµ���³¤¸
�¦·¤µ�¦ u (v w) ¨¼��µ«�r®�nª¥

Â¨³ u (v w) 0  �È�n°Á¤ºÉ°
u,v Â¨³�w °¥¼nÄ�¦³�µ�Á�¸¥ª�´�



��®µ�¦·¤µ�¦�°��¦�¸ÉÁ®¨¸É¥¤�oµ���µ���¹É�¤¸Áª�Á�°¦r
u=<1,2,-1>, v=<-2,0,3>, w=<0,7,-4>�Á�}�nª��¦³�°�



u (v w)=3�oµ
��®µ u (w v)

w (u v)
(v w) u 

v (u w)
(u w) v 

v (w w)



���¦ª�°�ªnµÁª�Á�°¦r�n°Å��¸Ê°¥¼nÄ�¦³�µ�Á�̧¥ª�́�®¦º°Å¤n

1) u=<1,-2,1>, v=<3,0,-2>, w=<5,-4,0>
2) u=5i-2j+k, v=4i-j+k, w=i-j
3) u=<4,-8,1>, v=<2,1,-2>, w=<3,-4,12>


