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Abstract

Based on the Apart of Number and the Inclusion- Exclution principle, this research
intends to analyze the logic and final result of permutation by laying an 1X2 rectangle
over an mxn rectangle. From the analysis, this study will go further to explore the
possible permutation in the following two situations : when there is no fault line on

both sides and when at least one fault line exists.
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#include <conio.h>
#include <iostream.h>
#include <stdio.h>

#include <iomanip.h>

//#define DEBUG  //if defined then won't show ways of filling grid
//if not define then woll show ways of filling grid

long quantity=0;

int max_Xx;

int max_y;

int grid[100][100]={0};

void fill_grid(int x,int y,int direction,int level);

void print_grid(void);

void main(void)

{
cout << "Input length of the grid : ";
cin >> max_y;
cout << "Input width of the grid : ";
cin >> max_Xx;
for(int a=0;a<max_x;a++)
for(int b=0;b<max_y;b++)
grid[a][b]=0;
fill grid(0,0,0,1);
cout << endl << " reult "<< endl;
cout << "There are " << quantity << " ways to fill the grid.";
getch();
h

void fill _grid(int x,int y,int direction,int level)

{

if(x<max_x) {
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if(grid[x][y]==0) { //current location is empty
if(direction==0) { //horizental fill
if(x+1<max_x && grid[x+1][y]==0) { //if have enough space
grid[x][y]=level; //fill data
grid[x+1][y]=level;

fill grid(x+2,y,0,level+1); //continue filling

grid[x][y]=0; //reset data
grid[x+1][y]=0;

H

fill grid(x,y,1,level);

telse if(direction==1) { //vertical fill

if(y+1<max y && grid[x][y+1]==0) { //if have enough space
grid[x][y]=level; //fill data
grid[x][y+1]=level;

fill grid(x+1,y,0,level+1); //continue filling

grid[x][y]=0; //reset data
grid[x][y+1]=0;
h
} //if(direction==0)
telse {
fill grid(x+1,y,0,level); //continue filling
} /if(grid[x][y]==0)
telse {
if(y==max_y-1) { //have filled to the last space.find a way to fill

quantity++;

#ifndef DEBUG

clrser();

cout << endl <<" " << quantity << "th way

" <<endl;

print_grid();

cout << "press any key to view next..." << endl;
getch();

#endif
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telse
fill_grid(0,y+1,0,level);

b //if(x<max_Xx)

H

void print_grid(void)

{
for(int a=0;a<max_y;a++)
{

for(int b=0;b<max_x;b++)

{
textbackground(grid[b][a]%7+1);
cprintf(" ");

H

cout << endl;

H
textbackground(8);
H
()~ F RSO B

{\rtf1\ansi\ansicpg950\deffO\deflang1033\deflangfe1028 {\fonttbl {\fO\fnil\fcharset136
\'b7\'73\'b2\'d3\'a9\'fa\'c5\'e9; } {\f1\fmodern\fprq6\fcharset136 \'b7\'73\'b2\'d3\'a9\'fa\'c5\'e9;} }
\viewkind4\uc1\pard\lang1028\fO\fs20 #include <conio.h>\par
#include <iostream.h>\par
#include <stdio.h>\par
#include <iomanip.h>\par
#include <ctype.h>\par
#include <time.h>\par
#include <dos.h>\par
\par
double quantity=0;\par
int max_x;\par
int max_y;\par
int grid[100][100]=\{0\};\par
char view_grid;\par
\par
void fill _grid(int x,int y,int direction,int level);\par

void print_grid(void);\par
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int check row(int row); //return 1 if line is broken\par

int check column(int column); //return 1 if line is broken\par

\par

void main(void)\par

\{\par

\tab char re use,count time;\par

\tab time t start,end;\par

\par

\tab do\{\par

\tab\tab clrscr();\par

\par

\tab\tab cout << "Input length of the grid : ";\par
\tab\tab cin >> max_y;\par

\par

\tab\tab cout << "Input width of the grid : ";\par
\tab\tab cin >> max_x;\par

\par

\tab\tab cout << "Show Grid ? (Y/N) : ";\par
\tab\tab cin >> view_grid;\par

\tab\tab view grid=toupper(view_grid);\par
\par

\tab\tab if(view_grid!="Y")\par

\tab\tab\{\par

\tab\tab\tab cout << "Count Time ? (Y/N) : ";\par
\tab\tab\tab cin >> count_time;\par

\tab\tab\tab count time=toupper(count time);\par
\tab\tab\}\par

\par

\tab\tab for(int a=0;a<max_x;a++)\par
\tab\tab\tab for(int b=0;b<max_y;b++)\par
\tab\tab\tab\tab grid[a][b]=0;\par

\tab\tab quantity=0;\par

\par

\tab\tab start=time(NULL);\par

\tab\tab fill grid(0,0,0,1);\par

\tab\tab end=time(NULL);\par

\par

\tab\tab cout << endl << " reult
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\tab\tab cout << "There are " << quantity <<" ways to fill the grid." << endl << endl;\par
\par

\tab\tab if(count _time=='Y")\par

\tab\tab\tab cout << "Time used : " << end-start << " Seconds." <<endl;\par
\par

\tab\tab cout << "Find another grid ? (Y/N) : ";\par

\tab\tab cin >> re use;\par

\tab\tab re_use=toupper(re use);\par

\tab\} while(re_use=="Y");\par

\}\par

\par

void fill_grid(int x,int y,int direction,int level)\par

\{\par

\tab if(x<max_x) \{\par

\tab\tab if(grid[x][y]==0) \{ //current location is empty\par

\tab\tab\tab if(check row(y)!=0) \{\par

\tab\tab\tab\tab if(direction==0) \{ //horizental fill\par

\tab\tab\tab\tab\tab if(x+1<max x && grid[x+1][y]==0) \{ //if have enough space\par
\tab\tab\tab\tab\tab\tab grid[x][y]=level; //fill data\par
\tab\tab\tab\tab\tab\tab grid[x+1][y]=level;\par

\par

\tab\tab\tab\tab\tab\tab fill grid(x+2,y,0,level+1); //continue filling\par
\par

\tab\tab\tab\tab\tab\tab grid[x][y]=0; //reset data\par
\tab\tab\tab\tab\tab\tab grid[x+1][y]=0;\par

\tab\tab\tab\tab\tab\}\par

\tab\tab\tab\tab\tab fill grid(x,y,1,level);\par

\tab\tab\tab\tab\}else if(direction==1) \{ //vertical fill\par
\tab\tab\tab\tab\tab if(y+1<max y && grid[x][y+1]==0) \{ //if have enough space\par
\tab\tab\tab\tab\tab\tab grid[x][y]=level; //fill data\par
\tab\tab\tab\tab\tab\tab grid[x][y+1]=level;\par

\par

\tab\tab\tab\tab\tab\tab fill grid(x+1,y,0,level+1); //continue filling\par
\par

\tab\tab\tab\tab\tab\tab grid[x][y]=0; //reset data\par
\tab\tab\tab\tab\tab\tab grid[x][y+1]=0;\par

\tab\tab\tab\tab\tab\}\par

\tab\tab\tab\tab\} //if(direction==0)\par
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\tab\tab\tab\}\par
\tab\tab\}else \{\par

\tab\tab\tab fill grid(x+1,y,0,level); //continue filling\par

\tab\tab\} //if(grid[x][y]==0)\par

\tab\}else \{\par

\tab\tab if(y==max_y-1) \{ //have filled to the last
\par

\tab\tab\tab if(check row(y)==0)\par
\tab\tab\tab\{\par

\tab\tab\tab\tab return;\par

\tab\tab\tab\}\par

\par

\tab\tab\tab for(int a=1;a<max_x;a++)\par
\tab\tab\tab\{\par

\tab\tab\tab\tab if(check column(a)==0)\par
\tab\tab\tab\tab\{\par

\tab\tab\tab\tab\tab return;\par
\tab\tab\tab\tab\}\par

\tab\tab\tab\}\par

\par

\tab\tab\tab quantity++;\par

\par

\tab\tab\tab if(view grid=="Y")\par
\tab\tab\tab\{\par
\tab\tab\tab\tab clrscr();\par
\tab\tab\tab\tab cout << endl <<"

space.find a way to fill\par

" << endl;\par
\tab\tab\tab\tab print_grid();\par

\tab\tab\tab\tab cout << "press any key to view next
\tab\tab\tab\tab getch();\par

\tab\tab\tab\}\par

\tab\tab\}else \{\par

\tab\tab\tab fill grid(0,y+1,0,level);\par
\tab\tab\}\par

\tab\} //if(x<max_x)\par

\}\par

\par

int check row(int row)\par
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\{\par

\tab for(int a=0;a<max_x;a++)\par
\tab\tab if(grid[a][row-1]==grid[a][row])\par
\tab\tab\{\par

\tab\tab\tab return 1;\par

\tab\tab\}\par

\tab return 0;\par

\}\par

\par

int check column(int column)\par
\{\par

\tab for(int a=0;a<max_y;a++)\par
\tab\tab if(grid[column-1][a]==grid[column][a])\par
\tab\tab\{\par

\tab\tab\tab return 1;\par

\tab\tab\}\par

\tab return 0;\par

\}\par

\par

void print_grid(void)\par

\{\par

\tab for(int a=0;a<max_y;a++)\par
\tab\{\par

\tab\tab for(int b=0;b<max_x;b++)\par
\tab\tab\{\par

\tab\tab\tab textbackground(grid[b][a]%7+1);\par
\tab\tab\tab cprintf(" ");\par
\tab\tab\}\par

\tab\tab cout << endl;\par

\tab\}\par

\tab textbackground(8);\par

\}\par

\f1\par

h
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