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C+- Formal Specification Language Cowentions

. Ther et ur n andt hr owkeywords are used asles, not as a control constructs.

a. E.g.(return == x) in a postcondition states that the retuaiue of a function is equal ta

b. t hr ow == Excepti onXin a postcondition states that tiwo exception \alue of the function is
equal toExcept i onX.

. Thei f,t hen andel se keywords are used ag@ression operators not as control construéts be
precise, the follwing C+- if-then-elsexgression

if Xthen Y else zZ
is semantically equalent to the follaving standard C++xpression
X?2Y: Z
The following if expression
if XthenY
is semantically equélent tono standard C++xpression, since C++wdys requires the "else" part of

and if-then-elsexpression. Therefordhe elseless if-thenxpression abee is equivalent to the fol-
lowing C++

X ? Y : NULL
for all types for which NULL is a timate \alue.
. The"prime" notation is added, whexaneans call-statealue ofx andx’ means return-stateale ofx.
The prime sufx can only be appended to function parameters or to accessible data members within
parameters.
. Single-assignmeiindings are pnaded in the follaving form:
name : = expression
The followi ng C+ binding
X:=Y
is semantically equélent to the folleving standard C++ macro definition:
#define XY

where X must be a syntacticallygl C+- identifier and Y must be a syntactically and semantically
legd expression within the scope where the binding appears.

Given the restriction noted ale for the prime sudix, a bound name cannot be appended with a
prime.

. Universal and gistential quantifiers are supplied, with the fallog syntax:

forall ( sinple-declarator-list [ | expressionl ] ) expression2
exists ( sinple-declarator-list [ | expressionl ] ) expression2

The unversal quantification form is read "for alhsiables declared in the simple-declardigtr such
that pressionl is true xpression2 is true", and the "such thapressionl clause is optionarhe
existential form is read similarly

. We ad thei n operator for testing if aalue is the &lue of at least one element of an array
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7. We ad thef r eed predicate to test if an objesttorage has been freed

8. Finallywe add the basic syntax for declaring preconditions and postconditions for functions.
a. Thegeneral syntax is:
function-decl arat or;
| et: bindings;
pre: bool ean-val ued- expressi on;
post: bool ean-val ued- expressi on;

where multiple bindings are separated by semicolons.

b. For exkample
int F(int x, int y);
pre: (x <= 0) && (y >= 100);
post: return == Xx+y;

pre: .<y;
post: (x <vy) &&
(return ==z + W;

int Hint& i, int&j,int k) {
i =0+
return i * k;
post: (i’ ==1i+) &&

(" ==1]) &
(return == i’ * k);



