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ABSTRACT

Despite of various useful features, functional languages do not provide an efficient way of representing
states. To improve expressiveness of functional language, it is required a method representing explicit state
without violating of functional semantic properties. In this paper, imperative functional language, Ast-calculus
is designed to represent states without compromising the properties of pure functional languages. And we
construct an algorithm to reduce proposed imperative functional language. Ast-calculus model which is an
extension of the A-calculus model with explicit state constructor without violating their semantic properties. it
improves expressiveness of syntax through a concept of state composition and simplified reduction rules.
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[Fig. 2] Basic structure in Ag-calculus program graph

[2tT2|Z 1] Ag-calculus =21 4= LS

Input

yeiE

: Ascalculus T2 )9 root node Fi,

spine stack ¥ €

Output

e Ay

Method :
Evaluate(node_address, spine_stack)

|

IP < node_address;

do {

while(IP.tag is APP’ node)
{ push {P onto spine stack;
IP « IP.left;

}

if (IP.tag is "LAM’ node)
switch(IP left->left)
{ case "ARG’:
substitute IP.left->right with subgraph pointed by
spine_stack-1;
pop two element from spine stack;
IP < IP.right;
case "VAR™:
IP <« (spine_stack-1)->right;
pop two element from spine stack;

else /% IP.tag is 'FUN’ node */
switch(IP.left)
{ case '?:
return the value of (IP->right)->right;
pop one element from spine stack;
case ="
Evaluate((spine_stack-1)->right, spine_stack);
substitute the state with return value on
(IP->right)->right;
IP « (spine_stack-2)->right;
pop three element from spine stack;
case '’
Evaluate(IP->right, spine_stack)

Evaluate((spine_stack-1)->right, spine_stack);
pop two element from spine stack;
case @™
Evaluate(IP->right, spine_stack)
Evaluate((spine_stack-1)->right, spine_stack);
pop two element from spine stack;
case ‘D’
if ( (IP->right)->left is ’st’ )
{ allocate a node;
IP <« address of allocated node;
IP->tag < "APP’;
IP->left < (spine_stack-1)->right;
1P->right < (spine_stack->right)->right;
pop two element from spine_stack;

else if ( (IP->right)->left is "app’ )
{ allocate a node;
IP « address of allocated node;
IP->tag « ’APP’;
IP->left « (spine_stack-1)->right;
IP->right < Evaluate((spine_stack->tight)->right,
spine_stack);
clear the states;
pop two element from spine_stack;

else
{ allocate a node;

IP « address of allocated node;
IP->tag <« 'APP’;
IP->left « (spine_stack-1)->right;
IP->right < Evaluate(spine_stack->right,
spine_stack);
pop two element from spine_stack;

} while(IP is not ROOT_NODE);

/* ROOT_NODE: root node address of program graph */

}
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