We show that if a, b, c are rational numbers such that

a + b 21/3 + c 22/3 ( 0, then we can find rational numbers x, y, z such that 

                                 (a + b 21/3 + c 22/3)( x + y 21/3 + z 22/3) = 1
Now                                 
(a + b 21/3 + c 22/3)( x + y 21/3 + z 22/3) = 


(ax + 2cy + 2bz) + (bx + ay + 2cz)21/3 + (cx + by + az)22/3
 We want (ax + 2cy + 2bz) + (bx + ay + 2cz)21/3 + (cx + by + az)22/3 = 1.
If we can find rational numbers x, y, and z such that 



ax +2cy + 2bz = 1



bx + ay + 2cz = 0



cx + by +   az = 0,
 then (x + y 21/3 + z 22/3 ) will be the multiplicative inverse of a + b 21/3 + c 22/3.
        
We write the above system of equations in matrix form as 
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To solve this matrix equation we multiply each side by the inverse of the coefficient matrix, provided, of course, that it has one. Now the matrix 
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 will have an inverse if, and only if, its determinant in not zero. 
The determinant of this matrix is a3 + 2b3 – 6abc + 4c3. Suppose it is zero. Then 


          a3 + 2b3 – 6abc + 4c3 = 0.

We can solve this equation for ‘a’ (or b or c) in terms of the other two variables, b and c. 

This equation is a cubic in ‘a’, and there is a formula, like the quadratic equation (but much more complicated) to solve all cubic equations. I used Mathematica to solve this equation, and it gave the real root as a = –2b3 – 4c3 (there are also two conjugate imaginary roots). But then we get a + 2b3 + 4c3 = 0, which contradicts the initial assumption that this number in not equal to zero. This contradiction shows that 
det
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 = a3 + 2b3 – 6abc + 4c3 ( 0. 
Thus we can find a unique solution to the above matrix equation.
If we call the coefficient matrix A, Mathematica gives as the solution 
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