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»» 66HHTTXXrrQQFFLLDD DDQQ�� QQ ±± ´́
3DUD�Q� �����

� DDDD��
• escrever a sequência an consiste em: 
� HVFUHYHU�D�

escrever a sequência an-1�

a a  a  a          

• a sequência a0 é Vazia. �

2 SURFHGLPHQWR�sequencia�
SURFHGXUH sequencia (n : natural); 

 EHJLQ LI n > 0 
 WKHQ EHJLQ write('a'); 
 sequencia(n-1) 
 HQG�
 HQG;
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»» 33DDOODDYYUUDD DDQQEEQQ�� QQ ±± ´́
3DUD�Q� ������ DDDDEEEE��

• A Palavra anbn é uma sequência de n a’s seguidos de n b’s. 
 

a a  a  a      b  b  b  b 

• escrever a Palavra anbn consiste em: 
� HVFUHYHU�D�

escrever a Palavra an-1bn-1�
HVFUHYHU�E�

• a Palavra a0b0 consiste na Palavra Vazia. �
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�3URFHGLPHQWR�palavra�

SURFHGXUH palavra (n : natural); 
 EHJLQ LI n > 0 
 WKHQ EHJLQ write(’a’); 
 palavra (n-1); 
 write(’b’) 
 HQG�
 HQG;

6LPXODomR�SDUD�D�H[HFXomR�GD�FKDPDGD�palavra(4)���
�
palavra (n = 4): 
 ^ Q�!���`�
 escreve (‘a’); 
 palavra (n = 3): 
 ^ Q�!���`�
 escreve (‘a’); 
 palavra (n = 2): 
 ^ Q�!���`�
 escreve (‘a’); 
 palavra (n = 1): 
 ^ Q�!���`�
� escreve (‘a’);�

palavra (n = 0): 
 ^ Q� ���` 

escreve (‘b’); 
 escreve (‘b’); 
 escreve (‘b’); 
 escreve (‘b’); 
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�&RQVLGHUH�R�SURFHGLPHQWR�palavra�

SURFHGXUH palavra (n : natural); 
 EHJLQ LI n > 0 
 WKHQ EHJLQ write(’a’); 
 palavra (n-1); 
 write(’b’) 
 HQG�
 HQG;

,QWURGX]D�DOWHUDo}HV�SDUD�TXH�SDVVH�D�HVFUHYHU��
 

• DD��QQ
• DD��QQ����
• DDQQFFEEQQ
• DD��QQ����
• ��SSDDUUDD QQ   ���� ������������
• ��SSDDUUDD QQ   ���� ������������
• ��SSDDUUDD QQ   ���� ����������������������
• ��SSDDUUDD QQ   ���� ����������������������
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 »» //RRVVDDQQJJRRVV GGHH DDVVWWHHUULLVVFFRRVV
/RVDQJR�GH�GLPHQVmR����� 
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• Um losango de dimensão n consiste em 2 n – 1 linhas,  
 de dimensões: 1, 2, …, n-1, n, n-1, …, 2, 1 
 
• Cada linha de dimensão k consiste em: 
� ���±�N HVSDoRV�HP�EUDQFR��� VHTXrQFLD�GH���N�±�� DVWHULVFRV���� PXGDQoD�GH�OLQKD���
• O módulo fundamental é o procedimento recorrente sequência.

• O procedimento global losango é análogo ao procedimento 
sequência.
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3URFHGLPHQWR�sequencia�

3ULPHLUD�YHUVmR���
SURFHGXUH sequencia (max : natural); 

 EHJLQ LI max = 1 
 WKHQ write(F, ’*’) 
 HOVH EHJLQ write(F, ’*’); 
 sequencia (max-1); 
 write(F, ’*’) 
 HQG�
 HQG;

6LPXODomR�SDUD�D�H[HFXomR�GD�FKDPDGD�sequencia(4)���
�
sequencia (max = 4): 
 ^ PD[�� � `�
 escreve (‘
’); 
 sequencia (max = 3): 
 ^ PD[�� � `�
 escreve (‘
’); 
 sequencia (max = 2): 
 ^ PD[�� � `�
 escreve (‘
’); 
 sequencia (max = 1): 
 ^ PD[� ���`�
 escreve (‘
’); 
 escreve (‘
’); 
 escreve (‘
’); 
 escreve (‘
’); 
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6HJXQGD�YHUVmR��� SURFHGXUH sequencia (inf, sup : natural); 
 EHJLQ LI inf = sup 
 WKHQ write(F, ’*’) 
 HOVH EHJLQ write(F, ’*’); 
 sequencia (inf+1, sup); 
 write(F, ’*’) 
 HQG�
 HQG;

6LPXODomR�SDUD�D�H[HFXomR�GD�FKDPDGD�sequencia(1, 4)���
�
sequencia (inf = 1, sup = 4): 
 ^ LQI�� VXS�`�
 escreve (‘
’); 
 sequencia (inf = 2, sup = 4): 
 ^ LQI�� VXS�`�
 escreve (‘
’); 
 sequencia (inf = 3, sup = 4): 
 ^ LQI�� VXS�`�
 escreve (‘
’); 
 sequencia (inf = 4, sup = 4): 
 ^ LQI� �VXS�`�
 escreve (‘
’); 
 escreve (‘
’); 
 escreve (‘
’); 
 escreve (‘
’); 
�
^ 2�SURFHGLPHQWR�JOREDO�losango�WHP�D�PHVPD�HVWUXWXUD�TXH�HVWD�
YHUVmR�GR�SURFHGLPHQWR�sequencia� `�
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SURJUDP asteriscos(input, F);�
(* Desenha losangos de asteriscos *) �W\SH natural = 0..maxint; YDU dim : natural; 
 F : text; �SURFHGXUH sequencia(inf, sup : natural); 
 EHJLQ��LI�inf = sup 
 WKHQ write(F, ’*’) 
 HOVH�� EHJLQ write(F, ’*’); 
 sequencia(inf+1, sup); 
 write(F, ’*’) 
 HQG�
 HQG; {sequencia} 
 SURFHGXUH linha(comp : natural); 
 EHJLQ write(F, ’ ’: 20 - comp); 
 sequencia(1, comp); 
 writeln(F) 
 HQG; {linha} 
 SURFHGXUH losango(i, n : natural); 
 EHJLQ��LI i = n 
 WKHQ linha(i) 
 HOVH�� EHJLQ linha(i); 
 losango(i+1, n); 
 linha(i) 
 HQG�
 HQG; {losango} 
 EHJLQ assign(F, ’stars1.txt’); rewrite(F); 
 write('Qual a dimensão do Losango? '); 
 readln(dim); 
 losango(1, dim); 
 close(F) HQG.
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^ &RPR�R�SURFHGLPHQWR�sequencia�p�ORFDO�DR�SURFHGLPHQWR�linha�H�
R SURFHGLPHQWR�linha�p�ORFDO�DR�SURFHGLPHQWR�losango� SRGHPRV�
HVFUHYHU�WRGR�R�PyGXOR�GH�XPD�IRUPD�PDLV�HVWUXWXUDGD��`��

SURFHGXUH losango(i, n : natural); 
 SURFHGXUH linha(comp : natural); 
 SURFHGXUH sequencia(inf, sup : natural); 
 EHJLQ�� LI�inf = sup 
 WKHQ write(F, ’*’) 
 HOVH��EHJLQ write(F, ’*’); 
 sequencia(inf+1, sup); 
 write(F, ’*’) 
 HQG�
 HQG; {sequencia} 
 EHJLQ write(F, ’ ’: 20 - comp); 
 sequencia(1, comp); 
 writeln(F) 
 HQG; {linha} 
 

EHJLQ�� LI i = n 
 WKHQ linha(i) 
 HOVH��EHJLQ linha(i); 
 losango(i+1, n); 
 linha(i) 
 HQG�
 HQG; {losango} 
 



1RWDV�GH�$SRLR�jV�$XODV�3UiWLFDV����������������������������������������������������������������������������������������������������������������������������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB�
�
$QiOLVH�H�'HVHQYROYLPHQWR�GH�$OJRULWPRV����������������������������������

�»» //RRVVDDQQJJRRVV GGHH QQ~~PPHHUURRVV
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• O problema é análogo ao anterior. 
 
• Pode ser resolvido por adaptações de ambas as versões do 

procedimento sequencia.

• Os procedimentos linha e losango são os mesmos. 
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$ XWLOL]DomR�GLUHFWD�GD�SULPHLUD�YHUVmR�GR�SURFHGLPHQWR�sequencia�

SURFHGXUH sequencia (max : natural); 
 EHJLQ LI max = 1 
 WKHQ write(F, max:3) 
 HOVH EHJLQ write(F, max:3); 
 sequencia (max-1); 
 write(F, max:3) 
 HQG�
 HQG;

LULD�JHUDU��SDUD�PD[� ����� � ��������������������

8PD�DGDSWDomR�yEYLD�VHULD�XWLOL]DU�R�LGHQWLILFDGRU�JOREDO�comp�
SURFHGXUH sequencia (max : natural); 

 EHJLQ LI max = 1 
 WKHQ write(F, comp : 3) 
 HOVH EHJLQ write(F, comp-max+1 : 3); 
 sequencia (max-1); 
 write(F, comp-max+1 : 3) 
 HQG�
 HQG;

TXH�LULD�JHUDU��SDUD�PD[� ����R�UHVXOWDGR�SUHWHQGLGR��� � ��������������������

$ VHJXQGD�YHUVmR�GR�SURFHGLPHQWR�sequencia�p�D�PDLV�DGHTXDGD��
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SURJUDP numeros(input, F);�
(* Desenha losangos de números *) �W\SH natural = 0..maxint; YDU dim : natural; 
 F : text; �SURFHGXUH sequencia(inf, sup : natural); 
 EHJLQ��LI�inf = sup 
 WKHQ write(F, inf:3) 
 HOVH�� EHJLQ write(F, inf:3); 
 sequencia(inf+1, sup); 
 write(F, inf:3) 
 HQG�
 HQG; {sequencia}  
 SURFHGXUH linha(comp : natural); 
 EHJLQ write(F, ' ': 20 - comp); 
 sequencia(1, comp); 
 writeln(F) 
 HQG; {linha} 
 SURFHGXUH losango(i, n : natural); 
 EHJLQ��LI i = n 
 WKHQ linha(i) 
 HOVH�� EHJLQ linha(i); 
 losango(i+1, n); 
 linha(i) 
 HQG�
 HQG; {losango} 
 EHJLQ assign(F, 'nums1.txt'); rewrite(F); 
 write('Qual a dimensão do Losango? '); 
 readln(dim); 
 losango(1, dim); 
 close(F) HQG.
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(* versão estruturada *) �
SURJUDP numeros(input, F);�
(* Desenha losangos de números *) �W\SH natural = 0..maxint; YDU dim : natural; 
 F : text; �SURFHGXUH losango(i, n : natural); 
 SURFHGXUH linha(comp : natural); 
 SURFHGXUH sequencia(inf, sup : natural); 
 EHJLQ�� LI�inf = sup 
 WKHQ write(F, inf:3) 
 HOVH��EHJLQ write(F, inf:3); 
 sequencia(inf+1, sup); 
 write(F, inf:3) 
 HQG�
 HQG; {sequencia} 
 EHJLQ write(F, ' ': 20 - comp); 
 sequencia(1, comp); 
 writeln(F) 
 HQG; {linha} 
 EHJLQ�� LI i = n 
 WKHQ linha(i) 
 HOVH��EHJLQ linha(i); 
 losango(i+1, n); 
 linha(i) 
 HQG�
 HQG; {losango} 
 EHJLQ assign(F, 'nums1.txt'); rewrite(F); 
 write('Qual a dimensão do Losango? '); 
 readln(dim); 
 losango(1, dim); 
 close(F) HQG.


