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Exercise 1 to section 3.4

Explain the symbol vT which appears in equation (3.106).
Try to answer before continuing reading.
Equation (3.106) is a result of applying Gauss’ theorem on (3.105). Evi-

dently, the term in (3.105) containing v.Tn is the source of the term vT in
(3.106).

Gauss’ theorem transforms surface integral
∫
∂V b.n da into volume inte-

gral
∫
V divb dv. The term v.Tn is scalar product of two vectors, one of which

is Tn. This product should be expressed in terms of scalar product with the
vector n.

The components of Tn are:∑
j

T 1jnj;
∑
j

T 2jnj;
∑
j

T 3jnj.

The scalar product v.Tn is:

v.Tn =v1(Tn)1 + v2(Tn)2 + v3(Tn)3 =

v1
∑
j

T 1jnj + v2
∑
j

T 2jnj + v3
∑
j

T 3jnj =∑
i

viT i1n1 +
∑
i

viT i2n2 +
∑
i

viT i3n3.

We can thus write
v.Tn = (vT).n

where the i -th component of the vector vT is (vT)i =
∑

j v
jT ji. Gauss’ the-

orem transformation of the appropriate term in (3.105) can be then written∫
∂V

v.Tn da ≡
∫
∂V
(vT).n da =

∫
V
div(vT) dv.

1


