
 

Dyadic
A dyadic is theresultof a product between two vectors

D E Y

This operationprovides a description for important properties Forexample we willsee
thattheinertiamatrix of a rigidbody can berepresentedby a dyadic Thus the
dynamics equations can bewritten in a vectorform
Inthefollowing we willsee some properties ofthe dyadic
Properties

1 Thisproduct is notcommutative

I I t I I

2 Thedotproductbetween avectorand a dyadic is a vector

µ B scalar
eiD iv TI Y

Thisoperation isalsonot commutative

D F Ds 1 scalaria

B 1 É xd
D ih IN XIi
scalar X

3 We have the following definitions

I Q UsY Q EI E Q xD

E CY µ EI E E D X Y

In general I Is
Matrixrepresentation of dyadic

Let l and I be twovectors in R withrepresentations eaand Ia inthebasis
Ia Thus
D EI tateavata ÉData



Thustherepresentation ofthedyadic is a 3 3matrix suchas
Da lavá

Thematrixform canbeobtainedfromthevectorialformusing
Da ta De tá

Eirik Ia ei É É Ía evá Ia
The dotproduct between a dyadic andtwovectors results in a scalar

e e ei ÍÍÍ io mexam
µAnulldyadic is a dyadic in which its representation is a nullmatrix in

D E Da 033
A unitarydyadic is a dyadic in which itsrepresentation is an identitymatrix in IR

1 Da Em
In thiscase

E Ii ti
Ei e Iate E

Representationofdyadic in different basis
Given a dyadic D withrepresentation Da inthebasisFa we canfind its representation inthe
basis using

Da Ia I foi It D E D
Dos Is D fi

a a a

Iii irá EmDaceas Ebadaeia
Db CbaDa Cas EsaDaEsta

If thevectors I and I are Known in different basis then
D E 1 tavaXII EatBabIb

Analogously

Dab Ea II Ia e I II Ia D Ei



If it is desired torepresent thedyadic entirely in a singlebasis then
Da Ia B II III.IE as III Dabeai

E Esa ctão

D Is B II III ÍaDabIa Ei CaíDasi iCba Eas


