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CSC312 Principles of Programming Languages : 

Lambda Calculus in Further Depth



 

Copyright © 2006 The McGraw-Hill Companies, Inc.

Lambda Calculus
A clean, concise way to express a function.
Example:
        A square function expressed in Python:

       The same function expressed in Lambda Calculus:
                    
               

definitions: 
def squareFunction (x):
        y = x * x;
        return y;

definitions: 
λ x . x * x 

invocation: 
squareFunction (100)

invocation: 
(λ x . x * x ) 100

specify the 
formal parameter

specify the 
function body
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Definition of Lambda Calculus

– Principle Components of a programming language?
– Syntax
– Semantics
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Syntax
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With it, we can now check whether an expression is a lambda 
calculus.

How? What do we need to check? 
(Think of your Grammar project.)
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Example:
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Quick Review: Lambda Calculus
– Syntax
– Semantics
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Is Lambda Calculus expressive enough as a programming language?
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How?
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Text

x   e1  e2

that is,

if x is True, return e1
if x is False, return e2.

that is,

When applying True on e1 and e2, return e1;
When applying False on e1 and e2, return e2.

So, can we represent True and False as lambda expressions?
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if (w>v)  then return w, else return v.

(λp λx λy. p x y) (w>v) w v       gives

      (w>v)  w  v                 (called S1)

If (w>v) then (w>v) gives True, that is, 
        λx λy. x
   So,  S1 becomes 
         (λx λy. x) w v => w.

O.w., (w>v) gives False, that is,
       λx λy. y
   So, S1 becomes 
         (λx λy. y) w v => v.

Example:
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To define f as the name of the following function:
      λx. e1
 in the context of e2.

Use let-construct: 
      let f=λx. e1 in e2.

Use lambda calculus:
      (λf. e2)  (λx. e1)
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x =2
y = 3
if (x>y) then return x, else return y.

Example:

λx. λy. ((λp. λw. λv. p w v) (x>y) x y) 2 3


