Vector and matrix derivatives

Herman Kamper
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Definitions

o Derivative of a scalar function f : R — R with respect to vector x € RV:
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o Derivative of a vector functon f : RV — RM with respect to vector x € R¥:
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Definitions

o Derivative of a scalar function f : RMX¥ — R with respect to matrix X € RM>N:

[ 0f(X)  9f(X) Of(X)
8X1,1 8X1,2 8X1,N
of(X)  8f(X) of(X)

af(X) Iy 0X21 0X2 2 T B3Xo N
X : - -
o f(X) of(X) . af(X)
L OX 1 90X w2 OXnr N

e Using the above definitions, we can generalise the chain rule. Given u = h(x) (i.e. uis a
function of x) and g is a vector function of u, the vector-by-vector chain rule states:
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Where to find identities

Denominaker hﬁjOUJ“

e http://en.wikipedia.org/wiki/Matrix_calculus
e https://www.math.uwaterloo.ca/~hwolkowi/matrixcookbook.pdf

e http://www.kamperh.com/notes/kamper_matrixcalculus13.pdf



