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Common Code



Substitution 



Evaluation



Substitution



Reduction ≈  
Controlled Substitution



Function ≈  
Reduction + Evaluation



Lambda Function ≈  
Reduction + Evaluation



Common Code
Different Roots



Lambda Calculus 





Symbol / Variable



Abstraction / Function / Binding



Abstraction / Function / Binding



Abstraction / Function / Binding



Application / Invocation / Call



Application / Invocation / Call



Syntax













• JavaScript: „x => y => x(y)“ 

• Python: „lambda x.lambda y.x(y)“ 

• Haskell: „\x -> \y -> x y“



Substitution / Reduction



Substitution / Reduction



Substitution / Reduction 



Evaluation == Redex Hunt!



Evaluation == Redex Hunt!



Controlled Redex Hunt



Diamond / Church-Rosser



Normal Form / End of Evaluation



Shadowing / Scoping



Turing Complete



Programming!!



Definition / Constant 



Definition / Constant 



Data Types & Structures



Booleans



Boolean Example



Boolean Example



Boolean Example



Boolean Example



Boolean Example



Booleans



Booleans



Generic Encodings



Church Pair



Church Pair



Church Pair



Church Pair



Church Pair



Church Pair



Church List



Church Numerals



Church Numerals



Church Numerals



Church Numerals



Church Numerals



Church Numerals



Church Numerals



Church Numeral Functions



Church Numeral Functions



Church Numeral Functions



Other Numeral Encodings



Other Data

• Char = Number 

• String = List of Chars 

• Tree = List of Lists / Tuples (e.g. AVL) 

• Hashmap = Tree 

• Structs & Enums = Custom with selectors 

• Rational/Real/Complex = Pairs of Numbers (see bruijn) 

• I/O: List of Chars



Recursion



Factorial 



Factorial 



Factorial 



Factorial 



Better Factorial



Better Factorial 



Better Factorial 



Fixpoint 



Relaxation: Drawing Images



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Screen 



Lambda Graph



de Bruijn Indices



Combinators



bruijn

• Syntax for pure lambda calculus  

• Standard library (730+ definitions) 

• No primitive functions





• DECT := 2222 

• mastodon := @marvin@types.pl 

• website := marvinborner.de 

• links := {bruijn, text, lambda-screen, infinite-apply}.<website> 

• slides := github.com/marvinborner/gpn22

http://marvinborner.de
http://github.com/marvinborner/gpn22

