Calculus rules %xa = ax% 1! %kf(x) =kf'(x)
~[f(@) + g0 = f'(x) + g' ()
(f(g(x))) =g’ (x) f (g(x))

el - = 4 ox a —

dx logx x dxe =e” dxf(W)
Log rules logab =loga + logb

loga™ = nloga loge® = log(exp(a)) = a
Update rules
Basic logistic update:

wj < wj + €X; (y —gwT x))
SVM optimization with slack:
argminw’w + CY}; & W= Z aiyixi
w

such that ]

wixt +b>+1-¢

wix +b<—-1+¢&
For PCA: z, = (u?)"x! (Linear algebra version: z = UTx! )

For Neural Network:
6topl (1 top l)(y _ Ttopl topl
= k

( Linear algebra version: 5P = (rt"p'i)T ((1 — t"’”) (y tOP l)) )

HMM
() = ZAj,i¢0t+1,j:8t+1(j) Linear algebra for 8,

OJlt(j)Ai,j¢ot+1,i,5’t+1(i) B: = AT(¢ot+1opt+1)
Zf,g at(g)Af,g¢ot+1,fﬂt+1(f)
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From M-step: 4;; = =55



