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struct list {
int data;
struct list *next;
struct list *prev;

e

struct queue {
struct list * head;
struct list * tail;

Irg
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void enqueue(struct queue * q, int x)
/*@ With 1
Require store_queue(q, 1)
Ensure store_queue(q, app(l, cons(x, nil)))

*/

struct list * p = malloc_list_cell();
p -> data = x;
if (q -> head == ( void * ) 0) {

q -> head = p;

q -> tail = p;

p -> next = ( void * ) 0;

p —> prev = ( void * ) 0;

}
else {

q -> tail -> next = p;

p -> prev = q -> tail;

q -> tail = p;

p > next = ( void * ) 0;
}



int dequeue(struct queue * q)
/*@ With x 1
Require store_queue(q, cons(x, 1))
Ensure __return == x && store_queue(q, 1)

*/

struct list * p = q -> head;
int x0 = p -> data;
q -> head = p -> next;
free_list_cell(p);
if (q -> head == ( void * ) 0) {
q -> tail = ( void * ) 0;
}
else {
q -> head -> prev = ( void * ) 0;
}

return x0;
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struct list {
int data;

struct list *next;

o

struct queue {
struct list * 11;
struct list * 12;
}s
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void push(struct list * * p, int x)
/*@ With 1
Require s11( * p, 1)
Ensure sl1( * p, comns(x, 1))
*/
{
struct list * px = malloc_list_cell();
px -> data = x;
PxX -> next = * p;

* P = PxX;
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int pop(struct list * * p)
/%@ With x 1
Require s11( * p, cons(x, 1))
Ensure __return == x && sl11( * p, 1)
*/
{
struct list * px = * p;
int x0 = px -> data;
* p = px -> next;
free_list_cell(px);

return x0;
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void enqueue(struct queue * q, int x)
/*@ With 1
Require store_queue(q, 1)
Ensure store_queue(q, app(l, cons(x, nil)))
*/
{
push(&(q -> 12), x);

int dequeue(struct queue * q)
/%@ With x 1
Require store_queue(q, cons(x, 1))
Ensure __return == x && store_queue(q, 1)
*/
{
if (q -> 11 == ( void * ) 0) {
q -> 11 = reverse(q -> 12);
q -> 12 = ( void * ) 0;
}
return pop(&(q -> 11));
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struct tree {
int key;
int value;
struct tree x*left;
struct tree *right;

}s
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Inductive tree : Type :=
| empty : tree

| make_tree : tree -> key -> value -> tree ->

treel.



Fixpoint store_tree (p: addr) (tr: tree): Assertion :=
match tr with
| empty =>
[l p = NULL |] &% emp
| make_tree tr_1 k v tr_r =>
[l p <> NULL |] &&
[l INT_MIN <= k <= INT_MAX |] &&
EX pl pr: addr,
&(p # "tree" -> '"key") # Int |-> k **
&(p # "tree" -> "value") # Int |-> v *x*
&(p # "tree" -> "left") # Ptr |-> pl *x*
&(p # "tree" -> ”right") # Ptr |-> pr **
store_tree pl tr_1 x*x
store_tree pr tr_r

end.
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Definition mapping: Type := key -> option value.

Definition store_map (p: addr) (m: mapping): Assertion :=
EX tr: tree,
[| SearchTree tr |] && [| Abs tr m |] && store_tree p tr.
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