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WRITE your name:

EECS 127/227AT Quiz02

1. Vector Caculus

Suppose A € R™™ is a square matrix whose entries are denoted a;; and whose rows are denoted a,...

vector whose entries are denoted b;.

Compute the Jacobians for the following functions. Show your work.

(@) §(7) = AL.
Solution: We compute each partial derivative and reconstitute Dg at the end. That is,
g,
Di(E) i = 29 (5
(DG = 5 (@)
0(AZ);
8$k
8(&’;5:’)
a.’I}k
= (@)
= a]k

= [A]jkv

where [A], is the (j, k)th entry of A. Thus Dg(z) = A.
(b) §(&) = f(Z)Z where f : R™ — R is differentiable.

Solution: We again compute each partial derivative using the scalar product rule, obtaining

DF@ = 222 (7)

N al‘k
_ 0U/(@)ay)
al‘k
P Of
~ [@) 52 + 2,52 (@)
= z;[Vf(Z)]k + /. lfj -
0, if j # k.

This gives a Jacobian whose entries are

8]

[Dg(
[Dg(

Njk = 2[V(@)s,  Vi#k
Nij = 5[V @)k + f(Z), Vi

8

For the purpose of self-grades it is fine to stop here. But one can also write the Jacobian as

Dy(x) = Z[Vf(@)]" + f(@)1.

-

() §(&) = f(AZ + b)Z where f : R™ — R is differentiable.

Solution: We compute each partial derivative using the scalar product rule and chain rule, obtaining

DG = 2 (7)

_ Of(AZ +b)x;
o axk
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= f(AZ + E)% + Z[Vf(AaE’Jr DR
(=1

WRITE your name:

= Oz, s Of (AT +b)

a Of(AZ +1b) O(AZF+Db),
AT+ b
= v Z O(AZ + b Ozy

oxy, Oxy,

— FAT B2 10y S VAT + Do @

Oz =1
= f(AZ +b)g +$JZVJC Ax+b>]£'azk
A 5)% + Z[Vf(Af+ D)o - [AT e
=1
O T I
= FAZ+ 550 + 3 [ATVF(AZ + D)l
:$j[ATVf(Af+E)]k+ {f(Aerb), ifj =k
0 if j # k.

This gives a Jacobian whose entries are

[DG(T)]
[Dg(@)]5

= i [ATVF(AZ+b)k, Vi
= 2j[ATVf(AZ + D) + f(AZ+D), Vi

For the purpose of self-grades it is fine to stop here. But one can also write the Jacobian as

D

= F[ATVF(AZ+ D) + f(AZ+b)]
= Z[Vf(AZ+b)|TA+ f(AZ+ b)I.
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