Mathematics for AI

Lecture 15




Remember: derivative and linearization
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Non-differentiable functions / subgradients




Differentiability classes
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https://en.wikipedia.org/wiki/Smoothness#Differentiability_classes

Vector-valued functions (univariate)
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Derivative of dot product
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Derivative of scalar product




Matrix-valued functions (univariate)
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derivative of matrix multiplication
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Functions of multiple variables
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Linearization of multivariate functions




Directional Derivative
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Directional Derivative
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Linearity of directional derivative

D26} 2 = £ (x04(29) o1 020) 100

x—=>(

L Eretpu) 0
!"’)'/'( % =
o @; |
= P[ITJf -y p[wlf  F

\g ‘f\Rh——”lR \'$ J(‘#ﬁrenhqwe - . .
D [@+v \f = D[@]f+ P74

= D[M]g is linear v W,

d(b\) :D[‘*—}‘E = o{= \Rh-——?\R is  linear '
2 a= &3 g‘me\Rm A(w) ﬂ"j =

| xm




Linearity of directional derivative
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The gradient vector

=7 A’\Rh-‘?m) (s linear
& =7 &3 gmdﬁmo(('u)zqu

| X

3 — o —
= M U= @mM) KW e
D[u—l:ﬁ\x:)(a i = <M, w

AW s called Ane q,,a,,{‘eﬂt by,

B el (,:enolra b(,v’




Gradient and partial derivatives
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Linearization of multivariate functions
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