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“Search Articulation Point”
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A is an articulation point.
G is an articulation point.
J is an articulation point.
H is an articulation point.
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#include <stdio.h>
#include <alloc.h>

#define MAX 26

#define MAX_BE 50
#define TRUE 1

#define FALSE 0

struct queue {

char vtx; /* vertex */
struct queue =link;
int id; /# sequence number */

} *adj[MAX];

int VISIT[MAX];
int havechild[MAX];
int ident=0;

int elim_cnt=0;

int ourgrp=0;
int seq_cnt=1; /= zero is reserved for ROOT =/
char SLIMAXI; /% Sequence List #/
struct {
int cnt;
char be[MAX_BE]; /% back edge =/
} BELIMAX]J; /* Back Edge List */
int aZi(char); /* convert ascii to integer number */

void addg(char, char);
void initvisit();

void initq();

void initlist();



int findseq(char); /* find sequence number. internal use. */

void dfs_visit(char); /* Depth First Search */

void inourgrp(char, char); /#* if a vertex is in the group, return true #/

void count_elim(char); /* count eliment in the group */

int searchanc(char); /* if relative root has any ancestor, return true #*/

void isAP(char);
void checkAP();

void main()

{
initq();
addq('A’,’F’); addq("A’,’B’); addq(’A’,’C"); addq(’A’,’G");
addq('B’,A");
addq('C’,’A’);
addq('D’,’F"); addq('D',’E’);
addq('E’,'D"); addq('E’,’F’); addq('E’,’G’);
addq('F’,’E’); addq('F',’D’); addq('F’,A’);
addq('G',"A’"); addq('G',’E’); addq('G',’J'); addq('G’,"H");
addq('H’,’G’); addq('H’,'T")
addq('T",’H")
addq(']",'G' ) addq('J',’L"); addq(']’,’M"); addq('J’,’K’);
addq("'K","J");
addq('L’,"J"); addq('L’,’M');
addg('M’,"]"); addq('M',’L’);
initlist();
VISIT[0]=TRUE;
SL[0]="A"; /* ROOT =/
dfs_visit(SL[0]);
checkAP();
}

int a2i(char c)
{

return c—"A’;

void addqg(char ¢, char vtx)
{
struct queue #=tmp, #ptr;
int n;

tmp=(struct queue *)malloc(sizeof(struct queue));



n=a2i(c);

tmp->VvixX=vtx;
tmp->link=NULL;
tmp->id=0;

if (adj[n]==NULL) adjln]=tmp:;
else {
for (ptr->link=adj[n]; ptr->link != NULL; ptr=ptr->link);
ptr->link=tmp;
}

void initvisit()
{

int t;

for (t=0; t<MAX; t++) VISIT[t]=FALSE;

void initq()
{

int t;
for (t=0; t<MAX; t++) havechild[t]=TRUE;

initvisit();

int findseq(char c¢)
{

int start=0;
while (SL[start] != ¢) start++;

return start;

void dfs_visit(char root)
{

struct queue #ptr;

for (ptr=adj[a2i(root)]; ptr; ptr=ptr->link)
if (VISIT[aZi(ptr->vtx)] == TRUE) {
BEL[a2i(root)].be[BEL[a2i(root)].cnt]=ptr—>vtx;



BEL[aZi(root)].cnt++;
} else {
SL[seq_cnt]=ptr->vtx;
seq_cntt+;

VISIT([a2i(ptr->vtx)]=TRUE;
adjla2i(ptr->vtx)]->id=ident++; /* set sequence number */
havechild [a2i(ptr->vtx)]=(adj[a2i(ptr->vitx)]->link) ? (1):(0);

dfs_visit(ptr->vtx);

void initlist()
{

int t, i

for (t=0; t<MAX; t++) {
BEL[t].cnt=0;
for (i=0; i<MAX_BE; i++) BELI[t].beli]='l";

for (t=0; t<MAX; t++) SL[t]=0;

void inourgrp(char grp, char kid)
{

struct queue #ptr;

int t, i

if (grp == kid) ourgrp=1;

for (ptr=adjla2i(grp)]; ptr; ptr=ptr->link)
if (VISIT[a2i(ptr->vtx)] == FALSE)
if (adjla2i(ptr->vtx)]->id > adjla2i(grp)]->id)
inourgrp(ptr->vtx, Kid);

void count_elim(char grp)
{

struct queue #ptr;
int t, i,

elim_cnt++;

for (ptr=adjla2i(grp)]; ptr; ptr=ptr->link)



if (VISIT[a2i(ptr->vtx)] == FALSE)
if (adjla2i(ptr->vtx)]->id > adjla2i(grp)]->id)
count_elim(ptr->vtx);

int searchanc(char root)
{

int t, is

int hool=0;

for (t=findseq(root)+1; t<seg_cnt; t++) {
initvisit();
ourgrp=0;
inourgrp(root, SL[t]);

if (lourgrp) continue;

for (i=0; i<BELIltl.cnt; i++) {
if (BEL[a2i(SL[tD].beli] == '|") break;

if (findseq(root) > findseq(BEL[a2i(SL[t])].belil)) bool=1;
}

return bool;

void isAP(char root)
{
if (!searchanc(root) && havechild[a2i(root)]) {
initvisit();
elim_cnt=0;
count_elim(root);
if (elim_ent > 1) printf("%c is an articulation point.\n”, root);

void checkAP()
{

int t

for (t=0; t<seq_cnt; t++) isAP(SLI[t]);
}



