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typedef struct {

int n_nodes;

Cell node[MAX_NODE_NUM];
} Heap;
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Cell DOODOOOODOO
typedef char * Cell;
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2.1 Insert
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void
Insert(Heap *h, Cell c)
{

int n, m;

h->node[h->n_nodes] = ¢; /* IP ooog *
for (n = h->n_nodes; (m = Parent(n)) < n
&& CellCmp(h->node[n], h->node[m]) < 0; n = m) {
¢ = h->node[n];
h->node[n] = h->node[m];
h->node[m] = c;

++(h->n_nodes);

}

OO0O0OOCellCmp OCell OOOOO0OODODOOOOODOOOOODODODOstrempd
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#define Parent(n) ((n) - 1) / 2)
2.2 TakeMin
O000TakeMinOOOOODODOODOOODOO

Cell
TakeMin(Heap *h)
{

int n, m;

Cell r = h->node[0], c;

h->node[0] = h->node[h->n_nodes - 1]; /* LN ooooog ¥

for (n = 0; (m = MinChild(h, n)) > 0



&& CellCmp(h->node[n], h->node[m]) > 0; n = m) {
¢ = h->node[n];
h->node[n] = h->node[m];
h->node[m] = c;

}

--(h->n_nodes);

return (r);
}
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#define Left(n) (2 * (n) + 1)
#define Right(n) (2 * (n) + 2)
int
MinChild(Heap *h, int n)
{
if (h->n_nodes <= Left(n))
return (0);
else if (h->n_nodes == Right(n))
return (Left(n));
else if (CellCmp(h->node[Left(n)], h->node[Right(n)]) < 0)
return (Left(n));
return (Right(n));
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typedef struct SameHeightNodes {

struct SameHeightNodes *next;

struct SameHeightNodes *prev;

int height;

Cell *node; /* (1 << height) ooooooooo ¥
} SameHeightNodes;
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typedef struct Heap {

SameHeightNodes *root;

SameHeightNodes *last;

int n_nodes; /* last gooooooooo ¥
} Heap;

3.1 Insert
0000000000000 00D0000D0O0O0 InsertC0000O0OO0DOOOODOOO

#define Parent(n) ((n) / 2)

void

Insert(Heap *h, Cell c)

{ .
int n, m;
SameHeightNodes *d, *e;



if (h->n_nodes >= (1 << h->last->height)) {
e = CreateSameHeightNodes(h->last->height + 1);
e->prev = h->last;
e->next = NULL;
h->last->next = e;
h->last = e;
h->n_nodes = 0;
}
h->last->node[h->n_nodes] = c; /* IP oooo ¥
for (n = h->n_nodes, d = h->last; (e = d->prev) != NULL
&& ((m = Parent(n)), CellCmp(d->node[n], e->node[m]) < 0);
n=md=¢e){
¢ = d->node[n];
d->node[n] = e->node[m];
e->node[m] = c;

++(h->n_nodes);

}
00 D O O CreateSameHeightNodes() OO000oo0oooooo

static SameHeightNodes *
CreateSameHeightNodes(int height)
{
int n_nodes = (1 << height);
SameHeightNodes *s;

if (s = (SameHeightNodes *)malloc(sizeof(SameHeightNodes))) == NULL)
goto no_same_height_nodes;

if ((s->node = (Cell *)malloc(sizeof(Cell) * n_nodes)) == NULL)
goto no_node;

s->next = NULL,

s->prev = NULL;

s->height = height;

return (s);

no_node:
free(s);
no_same_height_nodes:
return (NULL);
}

3.2 TakeMin
O000TakeMinD OO OOQOQOoOooooo

Cell

TakeMin(Heap *h)

{ .
int n, m;
Cell r = h->root->node[0], c;
SameHeightNodes *d, *e;

h->root->node[0] = h->last->node[h->n_nodes - 1]; /* LN goooo ¥
for (n = 0, d = h->root; (m = MinChild(h, d, n)) >= 0
&& ((e = d->next), CellCmp(d->node[n], e->node[m]) > 0);
n=md=¢e){
¢ = d->node[n];



d->node[n]
e->node[m]

e->node[m];
C,

}
if (--(h->n_nodes) <= 0 && h->last->prev != NULL) {
e = h->last->prev;
free(h->last);
h->last = e;
h->last->next = NULL;
h->n_nodes = (1 << h->last->height);
}

return (r);
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MinChild
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#define Left(n) (2 * (n))

#define Right(n) (2 * (n) + 1)

int

MinChild(Heap *h, SameHeightNodes *d, int n)
{

int total = (1 << h->last->height) - 1 + h->n_nodes;

if ((d = d->next) == NULL || total <= (1 << d->height) - 1 + Left(n))
return (-1);

else if (total == (1 << d->height) - 1 + Right(n))
return (Left(n));

else if (CellCmp(d->node[Left(n)], d->node[Right(n)]) < 0)
return (Left(n));

return (Right(n));
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