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Given
E:y® 4+ a1zy + asy = 2% + asx® + asx + ag
we define
bgza% + 4a2
by=2a4 + aias
b(;:a% + 4@6
bs=a3ag + 4asas — ajazay + aza3 — a3
04:b% — 24b4
ce=—b3 + 36byby — 216bg
A=b3bg — 8b3 — 27b3 + 9babsbs
j=ci/A

Then E is also given by 32 = 2% — 27c4x — 54cg. In the original equation,
the duplication formula is
B 2t — byx? — 2bgx — b
43 + byx? + 2byx + b6.

z([2]P)

Now suppose F is given by 2 = z3+ax?+bz, with discriminant 16b6%(a?—4b).
Let T = (0,0). Consider the quadratic extension over the base field given by
adjoining v/d for some non-square d, and let o denote the nontrivial automor-
phism. Let £ be the cocycle over this extension given by &, = T. Then the
corresponding torsor has equation

C: dw? = d* — 2adz* + (a® — 4b)2*.



