Extra exercises.

Compute the gradient of the following quality functions:

nxl1

Ex) = (||x||*x,y — z) where X,y,z €I

Ex) = (B(x —y),aCx) where X,y, € R B,C, €l

Ex) = (DX +Yy),ax) + ||x — y||* where X,y, € I

nxl DEL

Ex) = ||B(x —y)||* where Xx,y, € R™*! B e R™"

E(x) = (By, AX) where X,y, € | <l A B e R

E(x) = (AX,AX) where X,y, € Rl A € R™"
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nxl1

Ex) = (||x||*X,y — z) where X,y,z €I

s bies 0 =( T)( Zoo-o)

k l

axpE(X) = (dxp Z sz) ( Z X (y; = Zi)) T ( Z ka) (axp Z X (Vi — Zi)>
k [ k ]

= 2xp(2xi(y,- - Zi)) + (Z’“kz) (yp R Zp)

l k

= 2x,(x,y — ) + (v, — 7, |Ix[1?

VE(x) = 2x(x,y — z) + (y — 2)Ix||*



Ex) = (B(x —y),aCx) where Xx,y, € R B,C, e R™, acR

Ex) = a(B(x—y),Cx)=a ) |Z B, (x. — yj)] ( D Cikxk)
i | k
0, E(x) = a Z 0, [Z B, (x. — yj)} ( Z;:' c,.kxk) +a Z [2 B, (x. — yj)} 0, ( Z;:' Cl-kxk)
= a Z B, ( zk: Cikxk) +a Z [Z B, (x. — yj)} C,
— az B) ( zk: Cikxk) + az C) |Z B (x. — yj)]

VEX) =aB'Cx+ aC'B(x —y)



Ex)=(DXx+y),ax)+ ||x — sz where X,y, €
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an, aec R

E(x) = a(D(x +y),x) + [x - y|I* = aZ ZDUu +y) + Z (5 = ¥

dxpE(X) = 2 lz Dx;+y)+a 2 2 D,(x; +y;) + 0, Z (x; — v,)°

— az 5ZPZDU(X +y])+a2 X; lp+2(xp—yp)

= Z Dpj(xj + yj) + o Z D;xl + 2(xp — yp)

VEX)=aD(x+y)+aD'x+2(x —y)



Ex) = ||B(x —y)||* where x,y, € Rl B e R™"
2
=2, [ 2 By - yj)]
i | J
2
axpE(X) = Z axp |Z B;(x; — y]‘)]
i j

0B =2 |Z Bj(x; - y]-)] B, =2) B, |Z B3 - y»]
i j i j

VEKX)=2B'B(x —y)



E(x) = (By,Ax) where Xx,y, € R, A/B €[
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— Z [ ; Bl-jyj] ( ; Aikxk>

0,EX) = ) [ 2 B,jyj] 0
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VEXx) = A'By



E(x) = (AX, AX) where X, € |

nxl A e

— Z [ZAU ]] (zk:A,.kxk)

0, E(X) = Za [ZAU J] (ZAlkxk

nxn

)2|:

= ZApi(zk:Aikxk) + Zi:A [ZAU X

VE(x) = 2A "Ax
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