


Finding extremes in multivariate functions
e we use partial derivates

e compute derivative with respect to a chosen variable
treat other variable as constants:

8f(a, b) — lim f(:[?,b) N f(a7 b)

oa a—x T —a

o(z? + y* + zy)
oz

e necessary condition: if f has a local extreme at a particular

=2z +0+y

point, all partial derivatives must be zero



Matrix multiplication
Aan : ank — mek
Cij =0 AiBuyj

1 3 1
I 1 2
2 3 4

= - 3x3

3X2

1 5
0 11
0 20

3X2



Inverse matrices

Aan : ank: — mek
n

Cij = D u—1 AiuBuj

1 3 1
1 1 2
2 3 4
- “3x3 L
A-A =1

1 0 0
0 1 0
0 0 1
- 3x3

identity matrix



Transposed matrices

AnXm — (aij)nXm

(AT)an — (aji)an

1 3 1 2 9 | (1 5 |
1 1 2 0 —2 = | 0 11
2 3 4 1 9 0 20
- - 3x3 - - 3x2 - - 3x2
- : 11 2] - .
2 0 -1 1 0 0
3 1 3 —
9 —2 -3 5 11 20
_ 4 2x3 1 2 4 - 4 2x3
— - 3x3

(A-B)T = BT . AT



Gradient

Consider function f : R,,xn — R

" 0f(A)  9f(A) Of(A)
80,11 8&12 U 8a1n
%JC(A) 351”(14) N aaf(A>
VAf(A) — a.21 a.22 | 01.271
IF(A)  f(A) OF(A)
- aCLTrLl aamZ U 8amn -




(AB)"'=B1A-1

(AB)I = BT AT

Vector x: matrix with a single column

Dot product (skalarny stcin): (z,y) = >0, zys = 'y
Matrix trace (stopa matice): trA, x, = > .| Ai
tr(A+ B) =trA+ trB

trAT =trA

Vatr(BA) = BT

Vatr(ATBAC) = BT ACT + BAC



