Gradient, Jacobian and
Newton-Gauss Hessian




3
2
E(-xla Xz, x3) — Z ]Cl (-xla x29 X3)
=1

dE
X4 J1(x) I ‘;’2
x= |%| Fx)= |/x) g(x) = P 7S
v f,) d=

3
Ex) = ) fx)
=1



 Expand f,(x + Ax) to a linear form at x

. Letf(x+ Ax) = f.(x) + gbl-T(x)Ax, where ¢,(x) = i)
4 & @
dx; dx, dx; IT(X)
o, xpxp) = |52 22 2| = |4
a4 A A 3 ()

dx 1 dXz dX3

3
Ex) = ) fA)
=1

3 3
Ex+Ax) =) fAax+A0)~ ) (fx)+ ¢/ ()Ax)
=1 =1



3 3
Ex+Ax) = ) fAx+A0)~ ) (fx)+ ¢/ ()Ax)
=1 =1

(ff () + 2fi(x)] ()AX) + (¢ () Ax)?)

3
= 2
=1
3 3 3
= ) @) +2 ) f0d] Ax+ ) ($](x)Ax)’
=1 1 =1

1=



E(x + Ax)

3 3 3
v Q0 +2 ) gl 0Ax+ ) (] (x)Ax)
=1 =1 =1

3
3 3
ZOEDWAS 2 @ WA = ) (¢ 0AD (] (x)Ax)
=1 =1 =1

3
= D (AxTgh,(0))(] () Ax)
i=1

3
2 D Fd] (A
=1

3
= Ax"( ) (0] (0)Ax
=1

3
=2 ) f(0)p](x))Ax
=1




£ ()
F(x) = |f,(x) J(x(, Xy, X3) =
f(x)
3
2 ) [0 (x)Ax
=1
i (x)

df,  df,  df,

d_xl dx, dx;

&% b d
dxl dXz dX3
&% d

dxl dX2 dX3

=2 [1(0), (0, &) | () | Ax

P3 (x)

= 2FT(x)J(x)Ax

pT(x)
b3 (x)

P53 (x).



1
E(x 4+ Ax) =~ L(x + Ax) = E(x) + gT(x)Ax + EAxTHAx

g (x) = 2F" (x)J(x)

g(x) = 2J (OF(x)

3
Hx) =2 ) px0)p] )
=1




