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Proof Without Words:
Euler’s Arctangent Identity
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This is one of the many elegant arctangent identities discovered by Leonhard Euler.
He employed them in the computation of π . For x = y = 1, we have Euler’s Machin-
like formula, π/4 = tan−1(1/2) + tan−1(1/3). For x = 2 and y = 1, tan−1(1/2) =
tan−1(1/3)+ tan−1(1/7). Substitute this into the previous identity, we obtain Hutton’s
formula, π/4 = 2 tan−1(1/3)+ tan−1(1/7). In conjunction with the power series for
arctangent, Hutton’s formula was used as a check by Clausen in 1847 in computing π
to 248 decimal places.

—–Rex H. Wu
NYU Downtown Hospital
170 William Street
New York, NY 10038
RexHWu@aol.com
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