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Problemas de FUNCIONES GOTO-COMPUTABLES

EJERCICIO 3.

Diseñar programas GOTO que, sin usar macros (salvo GOTO L), calculen las funciones
siguientes:

f1(x) = 2x ; f2(x) =

{
1 si x es par
↑ si x es impar

; f3(x) =

 2 si x = 0
↑ si x = 1
x + 1 si x ≥ 2

Comprobar, para algunos valores concretos, que los programas disendos funcionan
correctamente.

SOLUCIÓN:

Función f1

El siguiente programa GOTO que sólo usa macros del tipo GOTO L, calcula f1.

P ≡

1 IF X 6= 0 GOTO A
2− 3 GOTO E

4 [A] X ←− X − 1
5 Y ←− Y + 1
6 Y ←− Y + 1
7 IF X 6= 0 GOTO A

Hallemos una traza de la computación P (3).

P(3) = 6

C0 = (1, {X1 = 3, Y = 0})
C1 = (4, {X1 = 3, Y = 0})
C2 = (5, {X1 = 2, Y = 0})
C3 = (6, {X1 = 2, Y = 1})
C4 = (7, {X1 = 2, Y = 2})
C5 = (4, {X1 = 2, Y = 2})
C6 = (5, {X1 = 1, Y = 2})
C7 = (6, {X1 = 1, Y = 3})

C8 = (7, {X1 = 1, Y = 4})
C9 = (4, {X1 = 1, Y = 4})
C10 = (5, {X1 = 0, Y = 4})
C11 = (6, {X1 = 0, Y = 5})
C12 = (7, {X1 = 0, Y = 6})
C13 = (8, {X1 = 0, Y = 6})
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Función f2

El siguiente programa GOTO que sólo usa macros del tipo GOTO L, calcula la función
f2 (propiedad básica: para cada x ≥ 2 se verifica que “x es par sii x− 2 es par”).
Téngase presente que 0 es un número par.

P ≡

1 [D] IF X 6= 0 GOTO A
2 Y ←− Y + 1

3− 4 GOTO E (salida PAR)
5 [A] X ←− X − 1
6 IF X 6= 0 GOTO B
7 [C] Z ←− Z + 1
8 IF Z 6= 0 GOTO C (salida IMPAR)
9 [B] X ←− X − 1

10− 11 GOTO D

Hallemos una traza de la computación P(3) y de la computación P(2).

P(3) ↑ P(2) = 1

C0 = (1, {X1 = 3, Y = 0, Z = 0})
C1 = (5, {X1 = 3, Y = 0, Z = 0})
C2 = (6, {X1 = 2, Y = 0, Z = 0})
C3 = (9, {X1 = 2, Y = 0, Z = 0})
C4 + C5 = (1, {X1 = 2, Y = 0, Z = 0})
C6 = (5, {X1 = 2, Y = 0, Z = 0})
C7 = (6, {X1 = 1, Y = 0, Z = 0})
C8 = (9, {X1 = 1, Y = 0, Z = 0})
C9 + C10 = (1, {X1 = 1, Y = 0, Z = 0})
C11 = (1, {X1 = 1, Y = 0, Z = 0})
C12 = (5, {X1 = 1, Y = 0, Z = 0})
C13 = (6, {X1 = 0, Y = 0, Z = 0})
C14 = (7, {X1 = 0, Y = 0, Z = 0})
C15 = (8, {X1 = 0, Y = 0, Z = 1})
C16 = (7, {X1 = 0, Y = 0, Z = 1})
C17 = (8, {X1 = 0, Y = 0, Z = 2})
.........................................................
.........................................................
.........................................................

C0 = (1, {X1 = 2, Y = 0, Z = 0})
C1 = (5, {X1 = 2, Y = 0, Z = 0})
C2 = (6, {X1 = 1, Y = 0, Z = 0})
C3 = (9, {X1 = 1, Y = 0, Z = 0})
C4 + C5 = (1, {X1 = 1, Y = 0, Z = 0})
C6 = (5, {X1 = 1, Y = 0, Z = 0})
C7 = (6, {X1 = 1, Y = 0, Z = 0})
C8 = (9, {X1 = 1, Y = 0, Z = 0})
C9 = (9, {X1 = 0, Y = 0, Z = 0})
C10 + C11 = (1, {X1 = 0, Y = 0, Z = 0})
C12 = (2, {X1 = 0, Y = 0, Z = 0})
C13 = (3, {X1 = 0, Y = 1, Z = 0})
C14 + C15 = (12, {X1 = 1, Y = 1, Z = 0})
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Función f3

El siguiente programa GOTO que sólo usa macros del tipo GOTO L, calcula f3.

P ≡

1 Y ←− Y + 1
2 [D] IF X 6= 0 GOTO A
3 Y ←− Y + 1

4− 5 GOTO E
6 [A] X ←− X − 1
7 Y ←− Y + 1
8 IF X 6= 0 GOTO B
9 [C] Z ←− Z + 1
10 IF Z 6= 0 GOTO C
11 [B] X ←− X − 1
12 Y ←− Y + 1

10− 11 IF X 6= 0 GOTO B

Hallemos una traza de las computaciones P(0) y P(1) y P(2).

P(0) = 2 P(1) ↑

C0 = (1, {X1 = 0, Y = 0, Z = 0})
C1 = (2, {X1 = 0, Y = 1, Z = 0})
C2 = (3, {X1 = 0, Y = 1, Z = 0})
C3 = (4, {X1 = 0, Y = 2, Z = 0})
C4 + C5 = (14, {X1 = 2, Y = 2, Z = 0})

C0 = (1, {X1 = 1, Y = 0, Z = 0})
C1 = (2, {X1 = 1, Y = 1, Z = 0})
C2 = (6, {X1 = 1, Y = 1, Z = 0})
C3 = (7, {X1 = 0, Y = 1, Z = 0})
C4 = (8, {X1 = 0, Y = 2, Z = 0})
C5 = (9, {X1 = 0, Y = 2, Z = 0})
C6 = (10, {X1 = 0, Y = 2, Z = 1})
C7 = (9, {X1 = 0, Y = 2, Z = 0})
C8 = (10, {X1 = 0, Y = 2, Z = 0})
.........................................................
.........................................................
.........................................................

P(2) = 3

C0 = (1, {X1 = 2, Y = 0, Z = 0})
C1 = (2, {X1 = 2, Y = 1, Z = 0})
C2 = (6, {X1 = 2, Y = 1, Z = 0})
C3 = (7, {X1 = 1, Y = 1, Z = 0})
C4 = (8, {X1 = 1, Y = 2, Z = 0})
C5 = (11, {X1 = 1, Y = 2, Z = 0})
C6 = (12, {X1 = 0, Y = 2, Z = 0})
C7 = (13, {X1 = 0, Y = 3, Z = 0})
C8 = (14, {X1 = 0, Y = 3, Z = 0})

−−−−−−−−−−−−−−−−−−−−−−−−−
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