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Consider column vectors x and y, both of length n, and a square n by n

matrix Z
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Vector and Matrix Transpose

The transpose of the vector x and the matrix Z are
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For column vectors x and y
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For matrices A, B, C, D of appropriate dimensions,
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Symmetric Matrices

A square matrix Z in which Zij = Zji is called symmetric.
For all symmetric matrices Z = ZT .
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Products

The scalar product of the column vectors x and y is xTy and is a scalar,

xTy =
[

x1 x2 · · · xn

]
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The product Zx of the matrix Z and the column vector x is a column
vector
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Likewise, xTZ =
[
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Fact: The transpose of a product is the product of the transposes,
[Zx]T = xTZT

Proof:
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The product xTZx is called a quadratic form and is a scalar.

x
T
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Gradients

The derivative of a scalar q with respect to a column vector x is called the
gradient and is a row vector.
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If q(x) = xTZx and Z is symmetric (Z = ZT ) then
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