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Some aspects of the prehistory and the background of Theoretical 
Computer Science are discussed. We consider the introduction of 
notations to describe dynamic processes, the change to the algo
rithmic specification of problems and the attempts to develop pro
grams to make programming easier. The impact of Chomsky's 
theory of generative grammar, its reception and its relationship with 
the BNF-description are discussed. Observations on formal language 
theory and its development into Theoretical Computer Science con
clude this (sketchy) survey. 

1. Viewing Programs as Data 

Notations for Computations 

During the Second World War, after having studied the work of the 
logicians Frege. Hilbert. and Carnap. Konrad Zuse started to develop an 
extension of the propositional and predicate calculus for the description 
of problems for a digital computer. The dynamic process of computa
tion which needs to be described requires that a notation should be 
given for an assignment operation. Since Zuse's "plancalculus" had to 
be mathematically exact, a notation z + 1 = z with the intended mean
ing: "The new value of z is obtained by adding one to its old value", 
could not be used. Therefore the notation z + 1 ==> z was introduced. 
Knuth and Trabb Pardo [34] remark that such an operation had never 
been used before and they mention that the systematic use of assign
ments distinguishes computer-science thinking from mathematical 
thinking. Another distinction is constituted by the formal description 
of the control mechanism for a computation. In mathematics, even in 
proofs. this is done informally. In the plancalculus the idea of struc
tured data was incorporated. Moreover. Zuse used to state the 
mathematical relations between the variables in his programs, in this 
way giving the start to a theory of program correctness. Zuse's ideas 
were hardly published and only in the seventies, when interest in the 
history of computers and computing started to develop. his writings 
received attention. One of the first example programs written in this 
language dealt with the checking of the well-formedness of Boolean 
expressions. Instead of Zuse's theoretical and logic-based approach the 
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