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SYNOPSIS The usefulness of the for statement is analysed and discussed by this paper in three aspects: (1)
As a mean for more fifient machine implementation (2) As an aid to program verification (3) Its general-
ization to sole problems iwolving elements in a set or fild=or statement is not only a useful abbiegion

for a piece of program code; in some machines, the for statement:

foxx:=atobdo Q
can be implemented more efficiently as:

"X := pred (a)
while x < b do
{x:=succ (x); Q}"

where succ and predvgi the successor and predecessor

of their arguemnts.
In order to tak advantage of this efficient implementation, some languages gt restrictions on the
counting variable x. In ALGOL 60 and FORTRAN, the counting variable x is undefined on notitnal e
from the for statementThey also prohibit aginst jumping into the middle of a for statement from outside.
Some languages define the countiagiable to be local to the for statement. This localizatipresses
more clearly the programmerintention of using it as a countingnable. Itmales it easier for an imple-
mentation to use indeor counting registers to store its value and aghiglditional eficiengy. Some lan-
guages forbid the alteration of the limit b from within the loop bodyTQis has the additional agntage
that the expression for b needs to kdwated only once before the iteration stargpart from the possi-
bility of efficient implementation, for statement also simplifies the task aofirgdhe correctness of pro-
grams. Wherthe value of counting variable is not allowed to vary within the loop ,ldbdye is no need of
an explicit proof of terminationFor statement can also obviate the expense of a run-time subscript check
when a counting variable is used as a subscript of an array within the loop. There is no need for the pro-
grammer to mad an eplicit proof of the validity of the referenceOnly the values of a and b need to be
checled before the entry to the loop. If a and b remain unchanged throughout the loop atdettod x is
not changed by the loop badgr statement has a&my simple proof rule:- Let I(S) be an assertion about an
interval. Thena proof rule for the for statement is:

a<=x<=b&l(fa..x]) {Q} I ([a...x])

I[(D{forx:=atobdoQ}l([a...h]
Generalization is possible txtend for statement to rangeeo variables of non-integer types. In a lan-
guage lile FASCAL, which permits sets and sequences as data types, such a generalization looks appealing.
To the implementqgrthe programs written can gairfiefengy and to the programmers, their proofs are sim-
plified. Proofrules are gien for both sequencing through a file and a $&. the case of a set S, we can
formulate the rule:

S1 S& x (S-Sl)&I(S1) {QH(S1 {x)

I{}) {for xinSdo@ I(S)

where Sls an arbitrary fresh variable, not
{x} is the unit set of x,
{{ is the empty set.

SUMMARY This paper illustrates moefficient implementation and the specification of proof rules can
throw light on good methods for language designthe case of the for statement, the benefits may be mar
ginal, but the impreement may be enormous if the concept is applied to other major features of



programming languages.



