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Divergence of a Vector Field 

In study of vector fields, directed line segments, also called flux lines or 

streamlines, represent field variations graphically. The intensity of the field is 

proportional to the density of lines. For example, the number of flux lines passing 

through a unit surface S normal to the vector measures the vector field strength. 
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Net outward flux along u can be calculated considering the two elementary 

surfaces perpendicular to u . 
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Hence for the Cartesian, cylindrical and spherical polar coordinate system, the 

expressions for divergence written 

  

In Cartesian coordinates: 
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Divergence theorem : 

Divergence theorem states that the volume integral of the divergence of vector 

field is equal to the net outward flux of the vector through the closed surface that 

bounds the volume. Mathematically, 

 

Proof: 

Let us consider a volume V enclosed by a surface S . Let us subdivide the volume 

in large number of cells. Let the kth cell has a volume Vk and the corresponding 

surface is denoted by Sk. Interior to the volume, cells have common surfaces. 

Outward flux through these common surfaces from one cell becomes the inward 

flux for the neighboring cells. Therefore when the total flux from these cells are 

considered, we actually get the net outward flux through the surface surrounding 

the volume. Hence we can write: 

 

 

 


