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Abstract  
 

Amazing Fairy Chess –  
Discussing the amount of polyominoes 

    In this report, we discussed the amount of polyominoes, the graphs 
of a set of squares. “Polyominoes” has been brought up in 1960s, and 
later developed into a series of questions and games, such as a 
well-known video game – Tetrix, and the game of puzzle blocks. Both 
are the applications of polyominoes.  
    Among those questions, the toughest one is the amount of 
n-polyominoes. To solve this problem, we used a method which 
transforms the graphs into sequences. By looking into the properties of 
those sequences, we obtain a set of rules that can be used to determine 
the quantity of n-polyomines. The rules are implemented into computer 
codes in C language with proper modifications made to speed up the 
efficiency of our algorithm. The computational results show that the 
amount has been successfully calculated.  
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-���;�L��_����&5$�2�?#��_BC6��

�	-f&�������B' ��V(n-1)���	��¡¢_
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´L�DEµ¶·¸¹Bºf&������	��¥�»�4
;D

E�1�¼½?#=9DE�+¾¿fgÀ-ÁÂÃÄÅ��¼½�

�Æ��ÇÈÉÊ�Ã*ËPfg� n���	�'&# 

������� 
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ô1õ�öB÷��(`øù#0ú�]��BÖûüpýþ��

��å+DEK�¶¿{��ì�ö�±²# 

e������2�L��B¬­ 

�Ls�����;�2�?#��4 

���e¯±²L�DE�fg��L 
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��DE��Q��}���fg���2�&��uc�¡

®�������2��¾�uc�}��DE��Z��Bº�

��=9��2�Z�¿����øù��# 

��������2�;Ô��;2B?M����12�?�

DE�]V2�L��&'+*���� å¦[�!"���"­

#��B'�$'�%'�&M'*��Ü[�d��DE�'()

=¿��&*�½Æ-������2��+,1�K��-&� 

./0Þ122# 
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+­[45Mº67× 

1.
�8�B*��¦[×�º"9�]e2��,:� 

�8;<e=í>�DE$%�"�&?� 1# 

2.
�8��*��¦[×�º"9�]e2��,:� 

8;<e2��,��DE$%�"�&?� 2# 
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3.
�8�%*��¦[×�º"9�]e2��,:�� 
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]e2��,:��®C�]�2�D¬�DEE 

�º"B'A�×M "# 

 

+4�(2%)F(2M)�G�Ù!"�&?H�Ne
"I,# 
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!" 0(1,2,3,1,1,2,1,2,2,1)  (� A���) 

 

!" 0(3,1,1,2,1,2,2,1,1,2)  (� B���) 
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n�DE������¾¿¼½¦[���:����¼½�6

o�p�±²��&?�qrstvs�`a#B'¼½L�áM 

"'& m1u�vªw&�Xx���&�yF�RvDE§$% 

      T��¼½z.d 

      S��¼½L�{yF� 

p| 

      n-�RS���&�# 

O¡ n�+�U}{¡&�Rvp����&?qrZ~4 m�

T�S# 

 

<<¼½LM " m?�hi>> 

�:� n?-�g m?����DE­[4�$º6�× 

 

Case1�' n�ÚÛ��&j× 

vj� n'RS*��½Æ[���Z�*��j�M "�&

�lX� n���	�M "�# 
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����� n�� 9� 16� ��!�"�#$%&'(�� 

<�N> 

� n=k2 

�N[ k*k1*��j� 

m=(k-1)2=k2-2k+1=n-2k+1 

  �1��N[ g*h1z��j�g<k<h�g,h��{¡&�V 

m=(g-1)(h-1)=gh-g-h+1=n-(g+h)+1 

��gÞ�æc k=(g*h)1/2<(g+h)/2 

�® 2k<g+h => (k-1)2>(g-1)(h-1)  

  �9� 

 

Case2�' n��ÚÛ��&j× 

�� n!e$'ÚÛ��& k2s(k+1)21s#�½Æ��ZÁ

Â���*��¢�§JXõ�RS*������2UB��{�

mY�'¢T?��x� 1�B�V
�N��X#Rv�� n�

k*(k+1)j�m�?9���VN[ k*(k+1)1z��j#vj

m=(k-1)*k#�(2�)# 
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��)�� n�* 9� 16� �+��",-.�/0+12,3 

� k(k+1)�n�(k+1)2j�v�K�y�cN[ k(k+1)�z

���§����RS*��V,z�(k+1)��B���V§.�

[B' ��*��#vj#m?9��V(k-1)(k-1)��(2�)# 

 
 
 
 
 
 
 
 
 
 
 

�Æ Case1 & Case2 

���y��+� �+4bc× 

) k=[n1/2]   XL[]-�hJ¡¢, mmax-�M "���Z? 

 

1.  �  n=k2 

V  mmax=(k-1)
2=n-2k+1 

2.
� �  k2 � n �£k(k+1) 

M "&�9� k*k2�M "�&��§��~4

�(n-k2)'��åN[�M "&#��{�mY

�'¢�m?��x�B�å+DE�+4bc× 

    mmax=(k-1)
2+(n-k2)-1=k2-2k+1+n-k2-1=n-2k 

 



 	
 

3.  �  k(k+1) < n < (k+1)2 

M "&�9� k*k2�M "�&�(k-1)2�§

J~4���N�2�UB�ÁÂ(k-1)'M 

"�¤N¥¢J�¢{n-k(k+1)}'*��§N5�

¦�# 

V  mmax=(k-1)
2+(k-1)+{n-k*(k+1)}-1 

       =k2-2k+1+k-1+n-k2-k-1=n-2k-1 
 

<<¼½z. T?�hi>> 

    �'K¼��B'���67��§�2�(Ü�B',j�9

��$' �¨"(T�� 2)d�ú(Ü�$',j�V�9�� 

�¨"(T?�3)�U9�	B'M "(m?�� 1)§�íc?

T=4;RS��?�

9V45bc 

T = 4 + 2( n – 1 ) -2m = 2n - 2m + 2 
 

<<¼½L�{yF S?�hi>> 

    ��OB'��9= S�� 4;M' <Ù© 1?®OB'M 

"V9=M'�".(ª«��� S9¬Ð 4# 

K�+9V 

S = 4n - 4m 
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 m,T,S�����������

�������� !"#$%&'()*+,-.�/012��

�� 

 34�5��6 m(A1, A2, A3,……, AT)�78&'9:;<=�

>?@A6�)�BAC'D�EFG O6 �
��

� CHG�� YI

�)J6 。
�

��  K�A1C;<6(0,1)�LM�NO& A2�;<� 

 
 
 
 

PQ A1=1�R SJ� XI�) 

J�R A2=(2,1)� 

TUVWXYZ�[\L]�)�^ 

 
 
 
 
 
 

PQ A1=2�R _` C) 

JTaSJ� YI �̂ K�A2=(0,3)� 
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A2 
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A2 
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�� A1=3�� ��� X�	
 

���� A2=(-2,1)
 

 
 
 
 

�����A2	����(1)A1����(2)A1����(3)

�
����
��� !"#$%	&�'�()* 

 + Dk,0,1,2,3(mod 4)-.&(/ Y�0/ X�0� Y�0

� X�1�
��23 Dk= 4k=1,2,3,……,(T-1)5
6 D0

7 70�DT7 

 

 8  Ak=1 => Dk=Dk-1+1 9�:;<
�= 90>? 

Ak=2 => Dk=Dk-1   9@A Dk-1�
�B? 

Ak=3 => Dk=Dk-1-1 9�:;<
�= 270>? 

 

 C Dk= 4k=1,2,3,……,(T-1)5	
�B��D�EFG

!"HI�� Ak+1����$* 

 

 �� Dk=0, � Ak+1=(Xk+1,Yk+1)=(Xk,Yk+2) 

   Dk=1, � Ak+1=(Xk+1,Yk+1)=(Xk+2,Yk) 

�
��

�

A1 
A2 

O 

����� 



 	� 

2 4 

1 

0 

��5�� 

-1 

   Dk=2, V Ak+1=(Xk+1,Yk+1)=(Xk,Yk-2) 

   Dk=3, V Ak+1=(Xk+1,Yk+1)=(Xk-2,Yk) 

 

 +¼½ 0(1,2,1,2,1,1,3,1)�G��(�B)# 

�6�� 

�{? �¶6 "»� 
 D0=0 A1=(0,1) 

A1=1 D1=D0+1=1 A2=(0,1)+(2,0)=(2,1) 
A2=2 D2=D1=1 A3=(2,1)+(2,0)=(4,1) 
A3=1 D3=D2+1=2 A4=(4,1)+(0,-2)=(4,-1) 
A4=2 D4=D3=2 A5=(4,-1)+(0,-2)=(4,-3) 
A5=1 D5=D4+1Å3 A6=(4,-3)+(-2,0)=(2,-3) 
A6=1 D6=D5+1Å0 A7=(2,-3)+(0,2)=(2,-1) 
A7=3 D7=D6-1Å3 A8=(2,-1)+(-2,0)=(0,-1) 
A8=1 D8=D7+1Å0 A9=A1=(0,-1)+(0,2)=(0,1) 

 

å_S�2��(2É�)× 

 
 
 
 
 
 
 
 
 
 
 
 

�Ê�1¾¿��»�-ÄË¼½�Æ�6ÌßDEkÍÄÅ

45²³× 



 	� 

   (1)í"FÎ"�»��Ï(æß 

   (2)á:vÐu��Ï�X�$"�»�ªÆß 

(3)fg�Ñ�§Ò n?Ó_�máÔÕ�2�#v÷Ö

�k�6��4Gè�# 

 

 � n=4�m=0j��'¼½ 0(1,3,1,2,1,2,1,2,2,1) 

  (i)ÄË¼½z. T?�Ï*Ëß 

   T = 2n - 2m + 2 = 8 – 0 + 2 = 10 

   ®�¼½z.�� 10           (*Ë) 

  (ii)ÄË¼½�{F S�Ï*Ëß 

   S = 4n - 4m = 16 – 0 = 16 

   ®v¼½�{F=1+3+1+2+1+2+1+2+2+1=16(*Ë) 

(iii)��¼½Ù"1� »��ÃÄÅWy²³(1)s²

³(2)�Ï[×ß          (*Ë) 

�{? �¶6 "»� 
 D0=0 A1=(0,1) 

A1=1 D1=1 A2=(2,1) 
A2=3 D2=0 A3=(2,3) 
A3=1 D3=1 A4=(4,3) 
A4=2 D4=1 A5=(6,3) 
A5=1 D5=2 A6=(6,1) 
A6=2 D6=2 A7=(6,-1) 
A7=1 D7=3 A8=(4,-1) 
A8=2 D8=3 A9=(2,-1) 
A9=2 D9=3 A10=(0,-1) 
A10=1 D10Å0 A11=A1=(0,1) 
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��5��A78� 
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DE�]�¼½ØtQWå��ÄÅ²³�U�e;2B?HI

J��LÃY�2�_SV�B'¼½d�G��ÔÕ�¼½�U�

¾¿»���+J�¼½å_S�2�]Ù�-��;2É%?× 

 
 
 
 
 
 
 
 
 
 

�úfg�Ñ�DE9�]�¼½_S�2��Ñ� 5®��

n=4�Rv��J�Ñ5�²³1B�V�+ÚÄ�ÛÜ�ÔÕ�¼

½# 

���� ��� 

Algorithm 
 
Step 1:(initialization) input n; m=0; 
 

Step 2:fgM "'&�� mmax?# 

��Y�Ý<<M "'& m?�hi>> 

k=[n1/2]        []-�hJ¡¢ 

if (n=k2) mmax=n-2k+1; 

if (k2 � n � k(k+1)) mmax=n-2k; 

if (k(k+1) < n < (k+1)2) mmax=n-2k-1; 



 	� 

Step 3:�	¼½ 

  for(m=0;m�mmax;m++){ 

   T=2n-2m+2; 

   S=4n-4m;    (�$²bcÔ��Y�Ý) 

   Þ¦¼½ 

m(A1, A2, A3,……, AT) 

  } 
 

Step 4:ÄÅ�{yF 

 

  if(             ) máv�Æ�¼½; 

 

Step 5:fg¼½_S�»�ÃÄÅ�ßà�Æ�¼½ 

 

Step 6:á�Æâ�yå�÷Ö�¼½ 

 

�	�� ������ 

 

_�6B¶ã�ä¿�½Æ2���åå�+_�¯����+

� �4�®=9���uc}æ��&B�ägçè�P��é

ê#eDE��B��������	�2�¢��]V�ë�2�

��_�6o;�2ÉM?�RvDE�µ¶·���¶ö���# 
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��5��9:;"���

<9:7=>?�@:=>

�AB3 

 
 
 
 
 
 
 
 

DE����$º_�6o×1,»_�  2,"_�# 

 

�»_��$%ì 

    B'�»_�6o�2����B²+��_�µ;�»?�_

�2���U}" A�k�e2���V¹B" A’�=9»w AA’ 

�Lí»�
²_�µ;�2É�?# 

 
 
 
 
 
 
 
 
 
 

�"_��$%ì 

B'�"_�6o�2��8ÊeB"_�"�_�2���U}"

B�k�e2���V¹B" B’�=9»w BB’�L"�
_�";�

2ÉØ?# 

 



 	� 

��5��C�D�EF�GH 180

I.��JKLM�NOP�@Q�

=>AB�=>�7�EF�3 

!" 0(1,2,1,1,3,1,2,1,1,3) 

       ̂ ^^^^^^^^^���� 

 (� A����) 

��5��
���
 

A 

!" 0(1,3,1,1,2,2,1,1,3,1) 

       ̂ ^^^^^^^^^���� 

  (� B����) 

��5)�
���
 

B 

 
 
 
 
 
 
 
 

 

§�������2�9î��"_�6o�2�X¼½�Ð�

$'+�()�&5ab®[�+(2É�)/ï�4× 

 
 
 
 
 
 
 
 
 

�2�ð��"_��6o�8���"_�2��-��®D

E�+J¼½�z.ñ¬��z�B���ê�uc�k�òè# 

 

    )Q����»_�6o�2�X¼½L�&5�9ªû�]�

Z�ó]�¶/0�+(2É�)�/ï�4× 

     
 
 
 
 
 
 



 	� 

v2�8�B²_�µ#§B�DEöB÷�]V�ªû�]�

&58�_�µ)B�¬­�2�# 

    ¹u�¯��2�ô�$²+��_�µ�&B�)j��»_

�§"_��6odDEM_��2��­[4y�ºÛ#× 

1,[õU1_�6] 

2,[8B²_�µ] 

3,[8�²_�µ] 

4,[8M²_�µ] 

5,[C"_�6o] 

 

X¼½1z.�K¼­#�4�×1(�3)�1/2�1/4�1/8�1/2# 

�����2���RS*��å½[��ÁÂ�_�µZ�Z

���RS*���,�&B����*���_ »�å+���

M²_�µ;2+2=4?#�:��Nå��2�8�+­[��Û�

DEkÍ��N%³Ã6× 

18�$²_�µ�2��X_�µk.(í�# 

2�Êe8�%²_�µ�2�# 

3�B'2�)j�ö"_�s»_��6o�V
2�

kÊe$²+��_�µ��1÷¡# 
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A B 

C 

D 

L 
M 

H 

G 

F E 

 

L’ 

M’ 

DE­4y%iw�N× 

1,[8�²_�µ]�2��X_�µk.(í� 

¾¿���× 

<�N>�ø2��ÊeB'2�8� Ls M$² 

_�µ�p LF M�í�#R�_�µC 

Z���*���,&_ »�å+ LF M 

�ù � 45o(135o)#]�$²�» L’F 

M’­#í� LF M�ÃpØt LF M�! 

"#J�2­[�'jú×A,B,C,D,E,F,G,H#�ûN�ò�+ 

A(L)B�� A§ B+ L�_�µ# 

ü A(M)H , H(L)C , C(M)F 

ý A(L’)F 

)g��9 B(L’)E 

Êü C(M)F , F(L)E , E(M)D 

ý C(L’)D 

)g�H(L’)G 

Rv�L’�
2�1B_�µ#)g���9 M’��B²_�µ�

§8�$²_�µ���þ�# 
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ü A(L)B , B(O)D 
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1 0 0 0 1 0 
2 0 0 1 0 0 
3 0 1 1 0 0 
4 1 1 1 1 1 
5 5 4 1 1 1 
6 20 8 2 0 5 
7 85 15 4 0 3 
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(�%)� n=5j�k�0úqG# 

�6��---------------------MS-DOSb�------------ 

n=? 
5 
 
   n=5 m=0 accaababbaba 
   n=5 m=0 acbbaabbbaba 
   n=5 m=0 acbabaacbaba 
   n=5 m=0 acbaacaacaba 
   n=5 m=0 acacaabacaba 
   n=5 m=0 acabbaabcaba 
   n=5 m=0 acbaabcaabba 
   n=5 m=0 abcbaabbabba 
   n=5 m=0 acaacbaabbba 
   n=5 m=0 abbbbaabbbba 
   n=5 m=0 acaacaacaaca 
   n=5 m=1 acabababba 
 total :  12 
  ---------------------------------------------- 

�×a-� 1�b-� 2�c-� 3dtotal�¹ n=5�å�2�&# 
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��& n? ���&� äg�&� ��c&� yäg� 
1 1 570 83 653 
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2 1 7,011 932 7,943 
3 2 78,300 9,334 87,634 
4 5 921,775 10,294 932,069 
5 12 9,713,094 1,053,326 10,766,420 
6 35 101,252,574 10,982,327 112,234,901 
7 107 1,039,108,658 121,636,137 1,160,744,795 
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W���b�4(Pentium�,CPU = 450MHz, RAM = 256MB)�

��C�+fgV n=8�0ú#�(��)å5# 

 

�6��n���
��R�X�(YZ
)[=\]� 

��& 2�& 
1 1 
2 1 
3 2 
4 5 
5 12 
6 35 
7 107 
8 363 
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#include<conio.h> 
#include<stdio.h> 
#include<stdlib.h> 
#include<string.h> 
#include<math.h> 
#define MAXSIZE 200 
#define SIZE 200 
int sum(char*str); 
int max(int n,int k); 
int check(char*str,int num); 
int check2(char*str,int num); 
int fucx(int num); 
int fucy(int num); 
int next(char*str,int num); 
void clearafter(char*str,int index); 
void initialize(char*str,int*n); 
void reset(char*str,int num); 
int shell(char*str,int num); 
int gra(char*str,int n); 
void boop(int*str,int max); 
int top=0; 
char STR[SIZE][SIZE]; 
int counter[SIZE]; 
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int main() 
{ 
 int i,n,s,numbers,k,M; 
 int m,summation; 
 char str[MAXSIZE]; 
 initialize(str,&n); 
  k=(int)(sqrt(n)); 
  M=max(n,k); 
  for(m=0;m<=M;m++){ 
   numbers=2*n+2-2*m; 
   reset(str,numbers); 
   str[numbers]='\0'; 
   while(1){ 
    if(next(str,numbers)==-1) 
     break; 
    summation=sum(str); 
    if(summation!=4*n-4*m) 
     continue; 
    if(check(str,numbers)==-1) 
     continue; 
    if(check2(str,numbers)==-1) 
     continue; 
    top++; 
    if(shell(str,numbers)==1){ 
     if(gra(str,n)==1){ 
     printf("\n   n=%d m=%d %s",n,m,str); 
     counter[s]++; 
     strcpy(STR[top],str); 
     } 
    else top--; 
    } 
   else top--; 
   } 
  } 
 printf("\n total :  %d\n",top); 
 getch(); 
 return(0); 
} 



 �� 

 
int max(int n,int k) 
{ 
 int M; 
 if(n==k*k)M=(k-1)*(k-1); 
 if(k*k<n&&n<=k*k+k)M=n-2*k; 
 if(k*k+k+1<=n&&n<=k*k+2*k)M=n-2*k-1; 
 return(M); 
} 
 
void initialize(char*str,int*n) 
{ 
 int i; 
        printf("n=?\n"); 
 scanf("%d",n); 
 for(i=0;i<MAXSIZE;str[i++]='a'); 
 for(i=0;i<SIZE;counter[i++]=0); 
} 
 
void reset(char*str,int num) 
{ 
 int i; 
 for(i=0;i<num;str[i++]='a'); 
} 
 
int check(char*str,int num) 
{ 
 int i; 
 int a=0,b=0,t; 
 for(i=0;i<num;i++){ 
  switch(str[i]){ 
  case('c'): 
   t=a; 
   a=-b+1;b=t+1; 
   break; 
  case('b'): 
   a=a+2; 
   break; 



 �
 

  case('a'): 
   t=a; 
   a=b+1;b=-t-1; 
   break; 
  } 
  if(i<num-1&&a==0&&b==0) 
   return(-1); 
 } 
 if((a==0)&&(b==0))return(1); 
 else return(-1); 
} 
 
int check2(char*str,int num) 
{ 
 int x[SIZE],y[SIZE],z,i,j,k; 
 x[0]=y[0]=z=0; 
 for(i=0;i<num;i++){ 
  switch(str[i]){ 
  case('a'): 
   x[i+1]=x[i]+fucx(z); 
   y[i+1]=y[i]+fucy(z); 
   z=z+1; 
   break; 
  case('b'): 
   x[i+1]=x[i]+fucx(z); 
   y[i+1]=y[i]+fucy(z); 
   break; 
  case('c'): 
   x[i+1]=x[i]+fucx(z); 
   y[i+1]=y[i]+fucy(z); 
   z=z+3; 
   break; 
  } 
 } 
 if(x[num]>x[0]||x[num]<x[0]||y[num]>y[0]||y[nu
m]<y[0])return(1); 
 for(j=0;j<num;j++){ 
  for(k=j+1;k<num;k++){ 
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   if(x[j]==x[k]&&y[j]==y[k]){ 
    return(-1); 
    break; 
   } 
  } 
 } 
 return(1); 
} 
 
int fucx(int num) 
{ 
 if(num%4==1)return(1); 
 if(num%4==3)return(-1); 
 if(num%4==0||num%4==2)return(0); 
} 
 
int fucy(int num) 
{ 
 if(num%4==0)return(1); 
 if(num%4==2)return(-1); 
 if(num%4==1||num%4==3)return(0); 
} 
 
int sum(char*str) 
{ 
 int i,summation=0; 
 for(i=0;i<strlen(str);i++){ 
  summation+=str[i]-'a'+1; 
 } 
 return summation; 
} 
 
int next(char*str,int num) 
{ 
 int index=1; 
 do{ 
  if(str[index]=='a'){ 
   str[index]='b'; 
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   clearafter(str,index); 
   return(1); 
  } 
  else if(str[index]=='b'){ 
   str[index]='c'; 
   clearafter(str,index); 
   return(1); 
  } 
 }while(index++<num); 
 return(-1); 
} 
 
void clearafter(char*str,int index) 
{ 
 int i; 
 for(i=0;i<index;i++) 
 str[i]='a'; 
} 
 
int shell(char*str,int num) 
{ 
 int i,gap,k,len; 
 char flag; 
 for(i=0;i<top;i++){ 
  if(strlen(STR[i])!=num)continue; 
  for(gap=0;gap<num;gap++){ 
   flag=0; 
   for(k=0;k<num;k++){ 
    if(STR[i][k]!=str[(k+gap)%num]){ 
     flag=1; 
     break; 
    } 
   } 
   if(flag!=1)return(-1); 
   flag=0; 
   for(k=0;k<num;k++){ 
    if(STR[i][num-k-1]!=str[(k+gap)%num]){ 
     flag=1; 
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     break; 
    } 
   } 
   if(flag!=1) 
    return(-1); 
  } 
 
 } 
 return(1); 
} 
 
int gra(char*str,int n) 
{ 
    int i=1,turn=0,q=0,j,k,o,l,h; 
    int x[MAXSIZE],y[MAXSIZE],z[MAXSIZE]; 
    x[0]=0;y[0]=0; 
    while(str[i]!='\0') 
  switch(str[i-1]){ 
  case 'a':if(turn==0){ 
    x[i]=x[i-1]+1; 
    y[i]=y[i-1]+1;} 
    if(turn==1){ 
    x[i]=x[i-1]+1; 
    y[i]=y[i-1]-1;} 
    if(turn==2){ 
    x[i]=x[i-1]-1; 
    y[i]=y[i-1]-1;} 
    if(turn==3){ 
    x[i]=x[i-1]-1; 
    y[i]=y[i-1]+1;} 
    i++;turn++;if(turn==4)turn=0;break; 
  case 'b':if(turn==0){ 
    x[i]=x[i-1]; 
    y[i]=y[i-1]+2;} 
    if(turn==1){ 
    x[i]=x[i-1]+2; 
    y[i]=y[i-1];} 
    if(turn==2){ 
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    x[i]=x[i-1]; 
    y[i]=y[i-1]-2;} 
    if(turn==3){ 
    x[i]=x[i-1]-2; 
    y[i]=y[i-1];} 
    i++;break; 
  case 'c':if(turn==0){ 
    x[i]=x[i-1]-1; 
    y[i]=y[i-1]+1;} 
    if(turn==1){ 
    x[i]=x[i-1]+1; 
    y[i]=y[i-1]+1;} 
    if(turn==2){ 
    x[i]=x[i-1]+1; 
    y[i]=y[i-1]-1;} 
    if(turn==3){ 
    x[i]=x[i-1]-1; 
    y[i]=y[i-1]-1;} 
    i++;turn--;if(turn==-1)turn=3;break; 
  }; 
  o=0; 
  for(j=(-2)*n+2;j<=2*n-2;j+=2){ 
  q=0; 
  for(k=0;k<i;k++){ 
   if(y[k]==j){ 
    z[q]=x[k]; 
    q++; 
   } 
  } 
  boop(z,q); 
  if(q!=0)for(h=0;h<=q-1;h+=2){ 
  o+=(z[h+1]-z[h])/2; 
  }; 
     } 
  if(o==n) {return(1);} 
  else return(-1); 
} 
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void boop(int*str,int max) 
{ 
     int flag=1,c,i; 
     while(flag){ 
   flag=0; 
   for(i=0;i<max-1;i++)if(str[i]>str[i+1]){ 
      c=str[i];str[i]=str[i+1];str[i+1]=c; 
      flag=1;} 
      } 
} 
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