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Now the quantity of the current depends on the electro-motive force and on the resistance of the medium. If the resistance of the medium be uniform in all directions and equal to 
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but if the resistance be different in different directions, the law will be more complicated.

These quantities 
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[image: {\displaystyle \alpha _{2},\beta _{2},\gamma _{2},}] may be considered as representing the intensity of the electric action in the directions of 
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The intensity measured along an element 
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The integral 
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[image: {\displaystyle \int _{}{}\epsilon d\sigma }] taken with respect to a given portion of a curve line, represents the total intensity along that line. If the curve is a closed one, it represents the total intensity of the electro-motive force in the closed curve.
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If therefore 
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          ∫
          

          
        
        

        
        ϵ
        d
        σ
        =
        
          ∫
          

          
        
        

        
        (
        X
        d
        x
        +
        Y
        d
        y
        +
        Z
        d
        z
        )
        ,
      
    
    {\displaystyle \int _{}{}\epsilon d\sigma =\int _{}{}(Xdx+Ydy+Zdz),}
  
[image: {\displaystyle \int _{}{}\epsilon d\sigma =\int _{}{}(Xdx+Ydy+Zdz),}]




the integration being effected along the curve, so that in a closed curve the total intensity of the effective electro-motive force is equal to the total intensity of the impressed electro-motive force.

The total quantity of conduction through any surface is expressed by
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the integrations being effected over the given surface. When the surface is a closed one, then we may ﬁnd by integration by parts
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