Solution to Exercise 4.2.2

We start with the identity to be proven, and transform it by algebraic op-
erations and inversions. The actual proof is obtained by going backwards. Let
x=1—a and y = b. We have to prove that
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Multiply both sides by 2, by = 4+ yz~'y on the left and by = + iy on the right.
This gives

w+yr~ly + (¢ +yry) (e —iy) (@ +ay) = 2(x +iy).
Writing « + 1y = x — iy + 2¢y, and cancelling = on both sides, we obtain:
yr ly+ x4y ty + (x+ yxfly)(x — iy)*12iy =+ 21y.

Now cancel = again and divide by y on the right (NB: backwards, this will be
multiplication by y, so we do not invert noninvertible series, as predicted by
Theorem 2.1):

2yt 4 2i(x 4y y)(z —iy) " = 2.
Multiply by « — iy on the right:

2yz ™ (z — iy) + 2i(z + yz~ly) = 2i(z — iy).
That is:

2y — 2iyx ™ty + 2ix + 2iyr~ty = 2ix + 2y.

Formidable!



