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* ovi .
typedef int elem; “— l 2 3 (/ é th

* Interface to stacks of elems */

t ypedef struct stack header* stack; /\) /55 ) U‘*

bool stack_empty(stack S); [*O(1) */ WA

stack stack_new(); I*O(1) */ (
void push(stack S, elem e); [*O(1) */ (
elem pop(stack S) [*O(1) */

/l@requires !stack_empty(S); -

int stack_size(stack S); 1*O(1) */
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/* Implementation of stacks */

/* Aux structure of linked lists */
struct  list_node {

elem data; C | i % /\4 0\/\\'3

struct TISt_node* next;

\
%lypedef struct list_node list; V\ a g F\— V\ \ S

[* is_segment(start, end) will diverge if list is circular! */
bool is_segment(list* start, list* end) {
listx p =star,
whi | e (p !'=end) {
if (p== NULL) return false;
p = p—>next;

return true;

}

int list_size(list* start, list* end)
/l@requires is_segment(start, end);

list* p - it?)tt; L ; b Yy G(

int

whi | I=end ) '
I//@elo(gp_irf\?ar)iant is_segment(p, end); \mpMM eNn <\- a :\ﬂ 1O
n=r<{|r@1;assertp!=NULL; C\‘\el\% Qa/\ 3(
p = p—>next; '
) do this.
returnn;

}
/* Stacks */

struct  stack_header {
list* top;
list* bottom;
int size; /* num of elements in stack */
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bool is_stack(stack S) {

if (S== NULL) return false;

i f (S—>top == NULL || S—>bottom == NULL) retur n false;

i f (lis_segment(S—>top, S—>bottom)) r et ur n false;

i f (S—>size !=list_size(S—>top, S—>bottom)) r et ur n false;
} return true;

int stack_size(stack S)
/l@requires is_stack(S);

ret urn S—>size;

}

bool stack_empty(stack S)
/l@requires is_stack(S);
{

ret urn S—>top == S—>bottom; [* or: S—>size == 0 */

}

stack stack_new()
ll@ensures is_stack(\result);
[l@ensures stack_empty(\result);

stack S = alloc( struct  stack_header);
list* p = alloc( struct  list_node); [* does not need to be initialized! */
S—>top = p;
S—>bottom = p;
S->size = 0;

returnsS; T B

}

void push(stack S, elem e)
/l@requires is_stack(S);
/l@ensures is_stack(S);

{ \I/
list* p = alloc( struct list_node);
p—>data = e; |
p—>next = S—>top;
S—>top = p;
(S—>size)++;
}
\U/

elem pop(stack S)
/l@requires is_stack(S);
/l@requires !stack_empty(S);
ll@ensures is_stack(S);

elem e = S—>top->data;
S—>top = S—>top—>next;
(S—>size)—;

returne;

}
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