CM2023/09/18

Monday, September 18, 2023 9:19 AM

Dyadic products
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Definition of dyadic product should be coordinate-independent
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Theorem 51 Let T € Lin V with components T;; w.r.t. the r.C.c.f. X, and
let u,v € V with components w;,v; w.r.t. X. Then

@a TK“JJ ='1.

|Proof. Suppose Tu =v. Then

v; = e;-V (components of v),
= ;- (Tu) (supposition),
= - .(T“(‘A, 9 e )u| (component representation of T),
= ;- [Ty (ex @ e)ul (defns. of tensor + and scalar mult.),
= ;- [Tu(e -u)ey] (defn. of @ ),
= ;[T (wex)| (components of u),
= Tuu (e;-ex) (distr. and homog. of - ),
Tiwdy. (orthonormality of base vectors),
Taw = T,yuy (property of 6. and labeling).
=T v = Tyu; = v,

ey, J = ordeomarmnd  c=erdmok Sygen
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Theorem 53| Let there be a set of nine real numbers associated with ev-
ery r.C.c.f. in a three-dimensional Euclidean point space €. For erample,
consider the sets {X,e;, Ti;} and {X', e, Tu} where X and X are arbitrary
frames with respective base vectors e; and e,. Then 3 (“there exists”) T €
Lin V given by T = Tije; @ e; = T,',(': ; ("] iff the two-index symbols T;; and

1,/ satisfy the transformation rules

’

T = J .-L-/\JITI\-I: T,», = /\&.,,\1'} TI:]

1

for all choices of {X,e;,T;;} and {\(,7”} where A;; are the cosines of

the angles between e, and e;.

Other definitions related to 2nd order tensors
Transpose of a 2nd order tensor
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Some definitions of tensor spaces
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