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A single two-input gate suffices for all of Boolean logic in digital hardware. No comparable primitive has been known for continuous mathematics: computing elementary functions such as sin, cos, sqrt,
and log has always required multiple distinct operations. Here | show that a single binary operator, eml(x,y)=exp()-In(y), together with the constant 1, generates the standard repertoire of a scientific
calculator. This includes constants such as e, pi, and i; arithmetic operations including addition, subtraction, multiplication, division, and exponentiation as well as the usual transcendental and algebraic
functions. For example, exp(x)=eml(x,1), In(x)=eml(1,eml(eml(1,x),1)), and likewise for all other operations. That such an operator exists was not anticipated; | found it by systematic exhaustive search and
established constructively that it suffices for the concrete scientific-calculator basis. In EML (Exp-Minus-Log) form, every such expression becomes a binary tree of identical nodes, yielding a grammar as
simple as S -> 1 | eml(S,S). This uniform structure also enables gradient-based symbolic regression: using EML trees as trainable circuits with standard optimizers (Adam), | demonstrate the feasibility of
exact recovery of closed-form elementary functions from numerical data at shallow tree depths up to 4. The same architecture can fit arbitrary data, but when the generating law is elementary, it may
recover the exact formula.
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Type Elements Count
Constants | m,e,7,—1,1,2, 2,y 8
exp, In, inv, half, minus, Vv 8ar, o,
Functions | sin, cos, tan, arcsin, arccos, arctan, 20
sinh, cosh, tanh, arsinh, arcosh, artanh
Operations | +, —, X, /, log, pow, avg, hypot 8
Total 36
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Some simple examples of tree/circuit representations are shown in Fig. 2. The examples
shown are natural logarithm, identity, negation minus(z) = —x, reciprocal inv(x) = 1/, and
multiplication. Ability to compute the identity function using an EML tree of depth 4 allows
some input variables to be moved down the tree (see next Subsection). Other elementary
functions, e.g. trigonometric ones, have trees too large to be shown in print, cf. Table 4.

4¢ 361.@-')QJFE*<£4-_XT{3£

MathAbyss



https:// arxiv.org/pdf/2603.21852v2

Some simple examples of tree/circuit representations are shown in Fig. 2. The examples
shown are natural logarithm, identity, negation minus(z) = —x, reciprocal inv(x) = 1/, and
multiplication. Ability to compute the identity function using an EML tree of depth 4 allows
some input variables to be moved down the tree (see next Subsection). Other elementary
functions, e.g. trigonometric ones, have trees too large to be shown in print, cf. Table 4.

MathAbyss



https:// arxiv.org/pdf/2603.21852v2

Constant

EML Compiler

Table 4:

Complexity of various functions in EML tree representation.

EML Compiler

column gives RPN code length K for expressions generated from EML compiler. The value
of K of EML formula can be computed using e.g. Mathematica LeafCount. For the identity
function x, the compiler returns = directly (leaf count 1); the shortest non-trivial EML
expression have leaf count 9. Last column show results of direct exhaustive search for
shortest expressions. Numbers in parentheses show length of formulas which do not use
the extended reals (+inf in floating-point). If search timed out, reached lower limit for K is

given.
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