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Chapter 1


1.1 Inner Product of Vectors 

Definition: For vectors x, y ∈ Cn 

∗ 
n � 

�x, y� = x y = xiyi (1.1) 
i=1 

The inner product is bilinear: 

�x + y, z� = �x, z� + �y, z� (1.2) 

�x, y + z� = �x, y� + �x, z� (1.3) 

�αx, βy� = αβ�x, y� (1.4) 

1.2 Orthogonal vectors 

�x, y� = 0 (1.5) 

Orthonormal if �x� = �y� = 1. 

1.3 Length of a Vector 

n � 

�x� �x, x� = |xi|2 (1.6)= 2 

i=1 
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