[11. Shortest hand-written EQU program

The following hand-written program appears to be the shortest one using the set of available
instructions that performs the EQU function, and that does not depend on the initial content
of stacks and registers (whoseinitial contents are represented by '? below). However, it has
not been proven that thisis the shortest program. Also, this program does not encode self-
replication, but only performs the EQU function.

| EQU

'#| Int | AX | BX | X | Sack | Output
1 10 2 X ? ? ?
2 10 ]? X Y ? ?
|3 | nop-C |

|4 push P? X Y X, ? |
|5 | nand |? XnandY Y X, ? |
|6 | swap |? Y XnandY [X,? |
' 7 | nand |? Xor~Y  XnandY [X,? |
| 8 \ swap \X or~Y \? \X nand Y |X, ? \
|9 | nop-A |

10| pop [Xor~Y X XnandY [? |
11| nand [Xor~Y  Yor~X  XnandY |? |
12| swap XnandY |Yor~X  Xor~Y  |? |
|13\ nop-C \

14| nand XnandY  [XxorY X or ~Y ? |
15| push XnandY [XxorY X or ~Y XxorY,? |
116 | pop XnandY XxorY — XxorY  [? |
|17\ nop-C \

118 | nand XnandY XequY  XxorY  |? |
19| 10 [XnandY |Z XxorY |2 X equY
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