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I first looked for the decomposition of (10x2-2x+4)/(x3+x) into simple fractions in the set of real numbers.

For this, I factorised the denominator into x(x2+1), so that:
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This decomposition is valid for all real numbers fro which the fraction exists, i.e. for all 
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This gives:

10 = A + B

-2 = C

4 = A

So, the solution is:
A = 4;




B = 6




C = -2.

Now, the initial fraction could be written as:
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To fully decompose the fraction, one must go further, to complex numbers, where:
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The last fraction could be decomposed as:
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for any x(C, x ≠ ±i;

So:

6x – 2 = Dx +Di +Ex – Ei

6 = D + E

-2 = (D – E) i 

With the solution:
D = 3 + i




E = 3 – i

The decomposition looks like:
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