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(define a (cons-stream 1 (cons-stream 2 (cons-stream 3 a))))
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Example: Repeats

12

(define a (cons-stream 1 (cons-stream 2 (cons-stream 3 a))))

What's (prefix (g a) 8)?  ( __  __  __  __  __  __  __  __ )
1 2 2 3 3 3 3

(define (f s) (cons-stream (car s)  
                           (cons-stream (car s) 
                                        (f (cdr-stream s)))))

(define (g s) (cons-stream (car s) 
                           (f (g (cdr-stream s))))) 

1

What's (prefix (f a) 8)?  ( __  __  __  __  __  __  __  __ )
1 1 2 2 3 3 1 1

What's (prefix a 8)?      ( __  __  __  __  __  __  __  __ )
1 2 3 1 2 3 1 2
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Higher-Order Functions on Streams

14

Implementations are identical, 
but change cons to cons-stream  
and change cdr to cdr-stream

:%s/\v(map|filter|reduce|cdr|cons)/\1-stream/g



(define (map f s) 
  (if (null? s)  
      nil 
      (cons (f (car s)) 
            (map f  
                 (cdr s))))) 
   
(define (filter f s) 
  (if (null? s) 
      nil 
      (if (f (car s)) 
          (cons (car s)  
                (filter f (cdr s))) 
          (filter f (cdr s))))) 

(define (reduce f s start) 
  (if (null? s)  
      start 
      (reduce f 
              (cdr s) 
              (f start (car s))))) 

Higher-Order Functions on Streams

14

Implementations are identical, 
but change cons to cons-stream  
and change cdr to cdr-stream

:%s/\v(map|filter|reduce|cdr|cons)/\1-stream/g



(define (map        f s) 
  (if (null? s)  
      nil 
      (cons        (f (car s)) 
            (map        f  
                 (cdr        s))))) 
   
(define (filter        f s) 
  (if (null? s) 
      nil 
      (if (f (car s)) 
          (cons        (car s)  
                (filter        f (cdr        s))) 
          (filter        f (cdr        s))))) 

(define (reduce        f s start) 
  (if (null? s)  
      start 
      (reduce        f 
              (cdr        s) 
              (f start (car s))))) 

Higher-Order Functions on Streams

14

Implementations are identical, 
but change cons to cons-stream  
and change cdr to cdr-stream

:%s/\v(map|filter|reduce|cdr|cons)/\1-stream/g



(define (map-stream f s) 
  (if (null? s)  
      nil 
      (cons-stream (f (car s)) 
            (map-stream f  
                 (cdr-stream s))))) 
   
(define (filter-stream f s) 
  (if (null? s) 
      nil 
      (if (f (car s)) 
          (cons-stream (car s)  
                (filter-stream f (cdr-stream s))) 
          (filter-stream f (cdr-stream s))))) 

(define (reduce-stream f s start) 
  (if (null? s)  
      start 
      (reduce-stream f 
              (cdr-stream s) 
              (f start (car s))))) 

Higher-Order Functions on Streams

14

Implementations are identical, 
but change cons to cons-stream  
and change cdr to cdr-stream

:%s/\v(map|filter|reduce|cdr|cons)/\1-stream/g
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A Stream of Primes

The stream of integers not divisible by any k <= n is:

The stream of integers not divisible by any k < n

Filtered to remove any element divisible by n

This recurrence is called the Sieve of Eratosthenes

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13

15

(Demo)

For any prime k, any larger prime must not be divisible by k.


