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I THE ALGORITHM"

We shall present a detailed proof of the correctness of a FORTRAN

program for computing integer square roots. A similar proof has been

mechanically checked by the current version of the theorem-prover

described in [2]. The computer system that generates the conjectures

to be proved, given the code and assertions, is described in [3].
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Here is the FORTRAN code:

INTEGER FUNCTION ISQRT(I)

INTEGER I

CALCULATE THE SQUARE ROOT OF I.

IF ((I .LT. 0)) STOP

IF ((I .GT. 1)) GOTO 100

ISQRT = I

RETURN

ISQRT TAKES ON INCREASINGLY SMALLER VALUES AND CONVERGES TO THE
SQUARE ROOT OF I. THE FIRST APPROXIMATION IS ONE HALF I, WHICH IS
NOT LESS THAN THE SQUARE ROOT OF I WHEN 1 IS LESS THAN I.

ISQRT = (I /7 2)

CONTINUE

ASSERTION LP

IF (((I / ISQRT) .GE. ISQRT)) RETURN

ISQRT = ((ISQRT + (I / ISQRT)) / 2)

GOTO 200

END

To prove ISQRT correct, we start with a specification, which

consists of an input and an output assertion. The input assertion

states the conditions under which ISQRT may be called; the output

assertion states the results that may be expected from an invocation of

ISQRT satisfying the input assertion.
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