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Cross Product
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Scalar Triple Product
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The scalar triple product represent the volume defined by the paralleled formed by the
base vector



Gradients

Nabla operator

0 0 0 directional ds
V=i + j +k A ; derivtative =E=Vs-e[
dx dy 0z /
. s = S(x, y,z)
Gradient
Vo =i ¢+j ? k22 o) \\ Z
ox Iy 9z i ﬁh‘
/ y

Directional Derivative

d
j; =Vs-e, :HVSH cos(Vs,el)



divergence
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divergence of the gradient of a scalar is the Laplacian of the scalar
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Tensors
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Other Tensors
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Tensor Operations
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Tensor Operations

divergence of a tensor
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Tensor Operations

Deformation tensor
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Gradients heorem for Line
Integrals
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The gradient theorem for line integrals relates a line integral to the
values of a function at its endpoints



Green’s Theorem

Convert a volume integral to a surface integral and reduce the
order of equations by one

Sﬁc(udx + vdy) = ”R(% — S—Zjdxdy

dr = dxi+ dyj vV =ui+vj dS = dxdyk

ggv-dr:_Lj[va]-dS

C

dr

dS



Stoke's Theorem
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Divergence [ heorem
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Leibniz Integral Rule
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