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TNDICIAL JOTATION o

Definition (Cartasian Tansors) Clarkson

(Cartesian Tensor)
Basic Rules
® A free index appears only once in each
term of a tensor equation. The equation
then holds for all possible values of that
index.
® Summation is implied on an index, which
appears twice.
® No index can appear more than twice in
any term.
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Definition (Cartasian Tansorg) Clarkson

Defiinition (Cartasian Tansors) Carksen

r=xi+yj=x1i +yj

lx* =xc0s0+ysinH

ly* =—Xxsin0+ ycosGl
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Two Dimension | |[Q]=

Transformation in [ cos®  sin 9}
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Definition (Cairtasian Tensors) Cerksen

Vectois 2 Tensors i

Scalar -:>|T* _ T\
Vector I:}lv* — QV\

Vector -:> V = Qg :
Second .:’
Order Tensor 1k Q jl t kl

Second Order * T
Tensor |T _QtQ \
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Third Order | N \
Tensor [} 7\‘ijk - Qimanle}\’mnl
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Definition (Cairtasian Tensors) Carksen

Tensor Oparations Cksen

Alternating -:> c..
Symbol ijk

& =1, fori, j,k evenpermutation

g =—1, fori, j,k odd permutation

&; =0, when twoindicesare equal
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Gradient

Divergence| I [y, = V.,

ME 637-Particle-11 G. Ahmadi

Tensor Oparations Cakon

Isotropic Tansors Cken

ou
VxU), =g, —=¢, U,
( )1 ijk an ijk ~ k,j

Determinant .jl det|A| = SijkAliAZjASkl
Identity .j €k €imn = O jmOun — 0,04

Laplacian |
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Rank Zero: -:>|All Scalarsl
Rank One: -:I‘>

Rank Two: -:} O(‘Sij
Rank Three: -:> (x‘gijk
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Isotropic Tensors ks

Rank Four:

OcSijé‘)kl t B(Sik6jl + 8i18jk)
+7(6405 —0;0)
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