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Exercise 4

Explain carefully the statement after Eq. A.3-17 that the il-component of {σ · τ} is
∑

j σijτjl.

Solution

Taking the dot product of two second-order tensors yields a second-order tensor.

σ · τ = η =

3∑
i=1

3∑
l=1

δiδlηil

It has two indices going from 1 to 3, meaning it has nine components in total. The coefficient of
δiδl, ηil, is referred to as the il-component of σ · τ .

σ · τ =

 3∑
i=1

3∑
j=1

δiδjσij

 ·
(

3∑
k=1

3∑
l=1

δkδlτkl

)
=

3∑
i=1

3∑
j=1

3∑
k=1

3∑
l=1

δi(δj · δk)δlσijτkl

=

3∑
i=1

3∑
j=1

3∑
k=1

3∑
l=1

δiδjkδlσijτkl

=
3∑

i=1

3∑
j=1

3∑
l=1

δiδlσijτjl

=
3∑

i=1

3∑
l=1

δiδl

 3∑
j=1

σijτjl


Therefore, the il-component of σ · τ is

ηil =
3∑

j=1

σijτjl.
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