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Inner Products for Complex Vectors

I For v ∈ Cm,

‖v‖2 def
=

m∑
i=1

|vi|2 =
m∑
i=1

v∗i vi = (v∗)Tv

Conjugate transpose or Hermitian: (v∗)T = (vT )∗ = vH

I Inner product defined so that 〈v,v〉 = ‖v‖2:

〈v,w〉 def
=

m∑
i=1

v∗iwi = vHw

I 〈w,v〉 = 〈v,w〉∗

I 〈αv, βw〉 = (α∗β)〈v,w〉
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Projection for Complex Vectors

0 v

s

f = cv

I As in the case with the real vectors, the projection of s
onto v 6= 0 is given by cv, where

〈v, s− cv〉 = 0 ⇔ c =
〈v, s〉
‖v‖2
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