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Notation for Functions
o flz)=2 f:R>R

e Function with matrix inputs/outputs

R RPX



Some Examples
e Transpose: f(A) = AT

f : Rmxn — Rnxm

o Inverse: f(A) = A"}

f : RTLXTL - Rnxn

e Multiplication: f(x) = Az for A € R™*"

f:R" - R™



The Trace

o tr: R 5 R
n
trA = Z A“
i=1
e Some properties
- trA=1tr A7, A e R

- tr(A+B)=trA+trB, A, B e R"™"

- trAB =trBA, A € R™*" B e R"™™



Norms

e A vector norm is any function f : R" — R with

1. f(z)>0and f(x) =0 2=0
2. f(ax) = |a|f(x) fora € R

3. fle+y) < flz)+ fy)



e /5 norm

n
lzllo = Vale = | > a?
i=1

e /1 norm

n
el = 3 Jad
=1

e /., norm

.....



Determinant

e det : R — R (sometimes denoted | - |)

A

e |det A| is the area of the parallelogram



e Can be formally defined by three properties

1. Determinant of identity is one: det [ =1

2. Multiplying a row by scalar ¢t € R scales determinant:

_ talT _
det ) =tdet A

3. Swapping rows negates determinant:

T
det ) = —det A



e Important properties

— det A = det AT

det AB = det Adet B

det A=0< A singular (non-invertible)

det A=' =1/det A



