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x, y, z, . . . ∈ L
M ∈ L ⇒ λx.M ∈ L
M,N ∈ L ⇒ (MN) ∈ L
recursive definition

x, y, z

lambda { |x| M }

M.call(N)

Ruby

x y z

(lambda (x) M)

(M N)

Scheme

abbreviations:
• λab.M ≡ λa.λb.M

• MNO . . . = ((. . . (MN)O) . . .)
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id ≡ λx.x

true ≡ λa.λb.a

nil ≡ false ≡ λa.λb.b

if1 ≡ λabc.abc

and ≡ λmn.mnm

or ≡ λmn.mmn

not ≡ λm.λab.mba

=bool ≡ λab.ab(not b)

1lazy evaluation

pair ≡ λhtx.(if xht)

head ≡ λl.(l true)

tail ≡ λl.(l false)

empty ≡ λl.(l (λhtb.false) true)
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0 ≡ nil

1 ≡ (pair true nil)

2 ≡ (pair true (pair false nil))

3 ≡ (pair true (pair true nil))

...
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Scheme uses eager evaluation

((lambda (f)

((lambda (x y)

(f x y))

2 3))

(lambda (a b) (+ a b)))

; 5

(let ((f (lambda (a b) (+ a b)))

(x 2) (y 3))

(f x y))

; 5

; (define f (lambda (a b) (+ a b)))

(define (f a b) (+ a b))

(define x 2) (define y 3)

(f x y)

; 5
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(define (neg l)

(if (null? l)

’()

(cons (- (car l))

(neg (cdr l)))))

(neg (list 1 2 3))

; (-1 -2 -3)

(sum (list 1 2 3))

(define (sum l)

(if (null? l)

0

(+ (car l)

(sum (cdr l)))))

(sum (list 1 2 3))

; 6

(use-modules (srfi srfi-1))

(map - (list 1 2 3))

; (-1 -2 -3)

(fold + 0 (list 1 2 3))

; 6
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(use-modules (srfi srfi-1))

(use-modules (srfi srfi-26))

(map (cut + <> 1) (list 1 2 3))

; 2 3 4
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(quote +)

; +

(quote (+ 1 2))

; (+ 1 2)

(car (quote (+ 1 2)))

; +

(eval (quote (+ 1 2)) (current-module))

; 3

(eval (car (quote (+ 1 2))) (current-module))

; #<procedure + (#:optional _ _ . _)>

(apply + (list 1 2))

; 3

http://wedesoft.de/downloads/cambridge2014.pdf
http://www.digital-science.com/


http://wedesoft.de/downloads/cambridge2014.pdf

Scheme
(hygienic) macros ⇔ lazy evaluation

13/18
c© 2014 Jan Wedekind, Digital Science

(define-syntax-rule (lazy expr) (lambda () expr))

(define-syntax-rule (force expr) (expr))

(define y (let ((x 2)) (lazy (+ x 3))))

y

; #<procedure 105992de0 at <current input>:10:0 ()>

(force y)

; 5
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closures, monads, prompts, delimited
continuations, combinators, reification, multiple

dispatch, generics using functions,
Y-combinator, Iota & Jot, reflection,
inspection, readers, Factor, Haskell
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