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A Programming 
Language
Our development of computability theory will be based on a specific 
programming language S. 

We will use certain letters as variables whose values are numbers.

In this programming language S      The word number will always mean 
nonnegative integer, unless the contrary is specifically stated.
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Variables
The letters  

will be called the input variables of S   , the letter Y will be called the

output variable of S  .

The letters

will be called the local variables of
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Instructions
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Program
A "program" of S      will then consist of a list (i.e., a finite sequence) of 
instructions.

A simple example of a program of .9' is

X ← X+ 1

X ← X+1

"Execution" of this program has the effect of increasing the value of X 
by 2.
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Labels
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Initial Values
We will use the special convention that the output variable Y and the

local variables Zi initially have the value 0.

Instructions may or may not have labels. When an instruction is labeled,

the label is written to its left in square brackets. For example,
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Some Examples of 
Programs
Our first example is the program
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Some Examples of 
Programs
Our first example is the program

When an attempt is made to move 
on to the nonexistent fourth 
instruction, the program halts.

A program will also halt if an 
instruction labeled L is to be 
executed, but there is no instruction 
in the program with that label.

In this case, we usually will use the 
letter E (for "exit") as the label which 
labels no instruction.
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Some Examples of 
Programs
Our first example is the program
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Some Examples of 
Programs
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Some Examples of 
Programs
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Macro & Macro 
Expansion
MACRO MACRO EXPANSION
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Copy X into Y
The value of X is "destroyed" and 
the program terminates with X 
having the value 0.
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Copy X into Y
The value of X is "destroyed" and 
the program terminates with X 
having the value 0.
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Macro & Macro 
Expansion
MACRO MACRO EXPANSION
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Macro & Macro 
Expansion
MACRO MACRO EXPANSION
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Notes
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Add Two Variables
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Add Two Variables
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