Ylgayan adam (BOI1997)

Bir adam zyndandan gagyar we polisiya isgarlerinden sypmak maksady bilen
kwadrat syrly otaga (labirint) giryar. Syrly otag yodrelyan yollardan, gapylardan we
diwarlardan diuzulen. Her gapy iki ya-da kop yollary birlesdiryar. Otagyn bir girisi bar we
ol seyle hem otagyn ¢ykysy diylip kabul edilyar. Ol yer otagyn kenarynda yerlesyar.

Polisiya isgarleri, dasdan dolandyrma enjamyny ulanyp, girisden basga, otagyn
icindaki islendik gapyny gulplap bilyarler. Bagda, ahli gapylar agyk. Ylgayan adamyn su
wagtky duran yeri belli we ol yer yoluri ugrynda. Otagyn iginde difie asak, yokaryk, saga
we c¢epe hereket edip bolyar. Ylgayan adamyn diwaryn Ustinde ya-da gulply gapyda
bolup bilmejegi bes-belli.

Sizden ol ylgayan adamy otagyn icinde gapana dustrmek Ugin polisiya isgarleri
hayys edyarler. DINE BIR GAPYNY gulplamaga hakyriyz bar we ol gapy giris/cykysdan
basga yer bolmaly. Otagyn bolup biljek ifi uly meydany 50x50.

GIRIS

Sizif programmanyz girisi “INPUT.TXT” atly ASCIlI fayldan okamaly. Birinji
setirde, bir pozitiw bitin san berlen, yagny otagyn bir tarapynyn ululygy. Ikinji setirde, iki
sany bitin san berlen. Ol sanlar ylgayan adamynyr duran yerini anladyar. Bitin sanlar
biri-birinden bosluk bilen ayrylan. Birinji san adamyn duran yerinin setir nomeri, ikinji san
bolsa sutin nomeri. Nomerleme, otagyn asak-cep burjyndan baslayar, yagny ol
yer(1,1). Ondan sonky setirler (faylynn soriuna cenli), otagyn ici barada maglumat
saklayar. D — simwoly gapyny, W — diwary, P — yorap bolyan yoly we E — giris/cykysy
anladyar. Iki sany harpyn arasynda bogluk bar.

CYKYS

Sizif programmarnyz ¢ykysy “OUTPUT.TXT” faylyna agakdaky gornusde etmeli:
Birinji setirde “YES” s6zi bolmaly, eger-de bir gapyny gulplap adamyny gapana dusurip
bolyan bolsa. Egerde bolmasa onda “NO” diyip yazdyrmaly. Egerde jogap YES bolsa,
indiki setirde bir bitin san bolmaly. Ol san, serti kanagatlandyryan gapylarynn sany.
Ondan soriky setirlerde, serti kanagatlandyryan gapylaryn yerlerini bermeli. (hersi bir
setirde).

MESELEM
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Her test Ggin 3 sekunt berilyar.



Cozgidi

Bu soragy ¢ozmek ligin, “hemmesini-gor” metody ulanyarys, yagny, ahli
gapylary yeke-yekeden gulplap gormeli. Adama otagyn dasyna ¢ykmak mumkin
bolmasa, onda ol gapyny sanawa gosmaly.

Ahli i gapy uUcin
{
i gapyny gulpla.
Adamynyn duran yverinden c¢ykysa vol tap.
Eger yol tapyp bolsa, Sanawa gos
i gapyny ac.
}

Indiki mesele, gulplanan gapydan gecman, ¢ykysa yol tapmak. Bu meselani
birndge yol bilen ¢dziip bolar. Yéne bizifi meseldmiz (igin i gowusy, DFS metodyny
ulanmak. DFS-nifi edyan isi, bir yerden baslap, onun gonsylaryna gitmek. Her gelen
yerine bellik goymaly. Sol yerik ikinji gezek gelmeli dal. In sofiunda, adamynyn gelip
bilyan hemme yerlerine bellik goyulyar. Eger ¢ykysa bellik goyulan bolsa, onda ol adam
i gapyny gulplanyrida hem otagdan gagyp biljek eken.

Git(x,Vy)
{
(x,y) bellik goy.

Eger (x+1, y)-a (bellik goyulmadyk bolsa)
we ((x+1,y) diwar va-da gulply gapy bolmasa)
GIT (x+1,v);

Eger (x-1
(

y)—-a (bellik goyulmadyk bolsa)
we ,

4
(x-1,y) diwar ya-da gulply gapy bolmasa)
GIT (x-1,v):;
Eger (x, y+l)-a (bellik goyulmadyk bolsa)

we ((x,y+1l) diwar va-da gulply gapy bolmasa)
GIT(x,y+t1l);

Eger (x, y-1l)-a (bellik govyulmadyk bolsa)
we ((x,y-1) diwar ya-da gulply gapy bolmasa)
GIT (x,y-1);
}

Indi bolsa bu ¢ozuwimizin isleyis wagtyny hasaplaly. Bu yerde nage sany gapy bar
bolsa, songa gezek Git cagyryar. Git O(N?) wagtda isleyar. Yagny, otagy her bir
Oyjugine bir gezek baryar. Otagda N*N sany dyjuk bar. Gapy sany bolsa if kan, N*N
bolup biler. (otagyn hemme yeri gapy bolanda). Bu programmamyzyri wagtdaky osus
tizligi O(N*). N ifi uly 50 bolup bilyar. Programma 3 sekundyn iginde isini gutarar. Sebabi
N gaty kici we bizin yazan ¢ozgudimiz tasirli.



Ine programmamyz:

/*
5th Balkan Olympiad in Informatics, 1997
Day 1 Problem 1 The Running Man
(C) Copyright, Atamyrat Hezretguliyev, 2000-2004.
*/

#include<stdio.h>
#include<string.h>

#define infile "runman.in"
#define outfile "runman.out"
#define MAXN 52

int M[MAXN] [MAXN] ;

int n, rx,ry,nd=0,nans, ok;

int dx[MAXN*MAXN], dy[MAXN*MAXN];
int ax[MAXN*MAXN], ay[MAXN*MAXN];

void findpath(int x, int y)

if(M[x][y]l==2){ ok=1; return;}
M[x] [y]l=5;
1f(M[x+1][y]1%2==0 && !ok) findpath (x+1,y);
1if(M[x-1][y]1%2==0 && !ok) findpath(x-1,y):
1if(M[x][y+1]%2==0 && !ok) findpath(x,y+1l);
if (M[x][y-11%2==0 && !'ok) findpath(x,y-1);
}
int main ()
{
int 1,3

char ch,blank;

FILE *fin=fopen (infile,"zr");
fscanf (fin, "$d%d%d", &n, &rx, &ry) ;
fgetc(fin); //read newline char
memset (M, 1, sizeof (M)) ;
for(i=1; i<=n; i++)
for (j=1; j<=n; J++)
{
fscanf (fin, "%c%c", &ch, &blank) ;
if(ch=="'w") M[i][]j]1=1;

if (ch=='P' || ch=='D') M[i][j]1=0;
if (ch=='E') M[i][j]1=2;
if (ch=='D")
{
nd++;
dx[nd]=i;
dy[nd]=j;
}
if (! (ch=='W' || ch=="P' || ch=="E'

{printf ("Invalid Input!\n"); return 0;};
}

fclose (fin) ;

for (i=1; i<=nd; i++)

{

ch=='D"))



M[dx[i]] [dy[i]]=1;
ok=0;
findpath (n-ry+1l, rx);
for (int x=1; x<=n; x++)
for (int y=1; y<=n; y++)
if (M[x] [y]l==5) MI[x][y]=0;
M[dx[1]][dy[i]1]1=0;
if (!ok)
{
nans++;
ax|[nans]=dyl[i];
ay[nans]=n-dx[i]+1;

}

FILE *fout=fopen (outfile,"w");
if (nans)
{
fprintf (fout, "YES\n%d\n", nans) ;
for (i=1; i<=nans; i++) fprintf (fout,"%d %d\n",ax[i],ay[i]);
} else fprintf (fout, "NO\n");
fclose (fout) ;
return 0;

}

Cozgiit #2

Biz bu programmanyn igleysini has hem cgaltlandyryp bileris.
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Sekil 1

Egerde sekil 1-daky yaly otag berilen bolsa, onda ol otagy grafa owiurip bileris.
Cykys we her gapylar grafyn bir depesi, P toplulyklar bolsa, her toplum bir depe.
Olaryn arasynda birlesme bolyar, egerde olar gorisy bolsa. Yokarky otag iigin
onun grafy sekil 2-daki yaly bolar. Sony hem ¢ozgiit 1-daky yaly. Her gapylary
gulplap goryis. Yone gykysa baryp bolyandygyny barlamak has tiz. Bir 4dimde
biitin toplumy gecip bolyar. Wagtdaky osiis tizligi menzes, O(N*), yone, beyleki
¢ozgiide garanynda kop hili otaglar tgin jogaby has calt tapyar.



Sekil 2
Ine programmamyz:

/*
5th Balkan Olympiad in Informatics, 1997
The Running Man (Solution #2)
(C) Copyright, Atamyrat Hezretguliyev, 2000-2004.
*/

#include<stdio.h>
#include<string.h>

#define infile "runman.in"
#define outfile "runman.out"
#define maxn 52

#define maxc maxn*maxn

struct TCell
{

int id;

int type; // O0-wall l-path 2-door 3-exit
} M[maxn] [maxn];

int alist[maxc] [maxc]; // adjacency list

int nd=0,np=0; // number of doors, number of paths
int used[maxc];

int n,rx,ry,ex,ey, start;

int nans=0, ax[maxc], ay[maxc],dx[maxc], dy[maxc];

void readinput ()
{
int i,3;
char c,blank;

FILE *fin=fopen (infile,"r");
fscanf (fin, "$d%d%d%c", &n, &rx, &ry, &blank) ;
memset (M, 0, sizeof (M)) ;
for (i=1; i<=n; i++)
for (3j=1; j<=n; j++)
{

fscanf (fin, "%$c%c", &c, &blank) ;
if(c=="'W") M[i][]].type=0;
if(c=="'P') M[i][]].type=1;

if (c=='D")
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nd++;
M[i][3].type=2;
M[i][3j].id=nd+1;
dx [nd]=3;
dy[nd]=n-i+1;

}

if (c=='"E")

{
M[i][]].type=3;
M[i][3].1d=1;
ex=1i; ey=j;

}

fclose (fin) ;

void label (int x, int y)
{

[x][y] id=nd+1+np;
(M[x+1][ ].type==1 && M[x+1][y].id==0) label (x+1l,Vy);
f(M[x-1][y].type==1 && M[x-1][y].id==0) label (x-1,y);
f(M[x] [y+1l].type==1 && M[x][y+1].1id==0) label (x,y+1l);
f(M[x] [y-1].type==1 && M[x][y-1].1id==0) label(x,y-1);
}
void findcomp ()
{
int 1,3
np=0;
for (i=1; i<=n; i++)
for (j=1; j<=n; Jj++)
if(M[1i][7].type==1 && M[i][]].1id==0)
{
np++;
label (i,73);
}
start=M[n-ry+1] [rx].id
// output (debug)
/*
printf ("\n\n\n")
for (i=1; i<=n; i++)
{
for (j=1; j<=n; j++) printf ("%4d4d",M[1i][]].1id);
printf ("\n");
}
*/

}

void buildgraph ()
{

int i,3,u,v;

memset (alist,0,sizeof (alist));
for(i=1; i<n; 1i++)
for (j=1; j<n; J++)
{
ifM[i][j].1id!=0 && M[i+1][]J].id!=0)
{
10371.
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u=MI[1i
v=M[i+1
if (ul=v
{



// add edge

alist[u
alist[u
alist[v
alist[v
}
}

if(M[i][§].1d!=0 && M[i][j+1]

{
u=M[i][]].1d;
v=M[i] [j+1].1
if (u==v) cont
// add edge (
alist[ul] [0]++;
alist[u][alls

alist[v][0]+

[v]I

alist (v alls

}
/*
for (i=1l; i<=l+nd+np; 1i++)
{

printf ("%$3d (%3d) ",i,alist[i

for(j=1; j<=alist[i][0];
printf ("\n")

*/
}

int reachable ()

{

1[0]++;

allst[

1
11001+
Il

allst[

d;
inue;

(u,v) and

u,v) and (v,u)

t[ 1[0]]=v;

t[ 1101 1=u;

100+

Jj++) printf ("

int queue[maxn*maxn]={0,start};

int head=1, tail=0;
int u,v;

used[start]=1;
while (tail<=head)
{
tail++;
u=queue[tail];
for (v=1; v<=alist[u] [
if (used[alist[u
{

0];
1[v]

head++;
used[alist[u

1lvll=1
queue [head]=alist[u
1==1)

if(alist[u] [v
}

return 0;

void search ()

{

int 1i;

nans=0;

1Ivls

(v,u)

100]]1=v;

100]1]=u;

.1d!=0)

return 1;

for (i=2; i<=nd+1; i++) // try locking all doors

{

memset (used, 0,sizeof (used));

used[i]=1;
if (!reachable())
{

$3d",

alist[i

103107



nans++;
ax[nans]=dx[i-1];
ay[nans]=dy[i-1];

void writeoutput ()
{
int 1i;
FILE *fout=fopen (outfile,"w");
if (nans)
{
fprintf (fout, "YES\n%d\n", nans) ;
for (i=1; i<=nans; i++) fprintf (fout,"%d %d\n",ax[i],ay[i]);
} else fprintf (fout, "NO\n") ;
fclose (fout) ;

int main ()

{
readinput () ;
findcomp () ;
buildgraph () ;
search () ;
writeoutput () ;
return 0;
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