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2.2.1 Mapping over lists

(define (scale-list items factor)
(if (null? items)
nil
(cons (* (car items) factor)
(scale-list (cdr items) factor))))

(define (map proc items)
(if (null? items)
nil
(cons (proc (car items))
(map proc (cdr items)))))

(define (scale-list items factor)
(map (lambda (x) (* x factor))
items))

2.2.2 Hierarchical Structures

(define (count-leaves x)
(cond ((null? x) 0)
((not (pair? x)) 1)
(else (+ (count-leaves (car x))
(count-leaves (cdr x))))))

Mapping over trees

(define (scale-tree tree factor)
(cond ((null? tree) nil)
((not (pair? tree)) (* tree factor))
(else (cons (scale-tree (car tree) factor)
(scale-tree (cdr tree) factor)))))

(define (scale-tree tree factor)
(map (lambda (sub-tree)
(if (pair? sub-tree)
(scale-tree sub-tree factor)
(* sub-tree factor)))
tree))



2.2.3 Conventional Inerfaces

(define (sum-odd-squares tree)
(cond ((null? tree) 0)
((not (pair? tree))
(if (odd? tree) (square tree) 0))
(else (+ (sum-odd-squares (car tree))
(sum-odd-squares (cdr tree))))))

(define (even-fibs n)
(define (next k)
(if > k n)
nil
(let ((f (fib k)))
(if (even? f)
(cons £ (mext (+ k 1)))
(next (+ k 1))))))
(next 0))

Sequence operations

(define (filter predicate sequence)
(cond ((null? sequence) nil)
((predicate (car sequence))
(cons (car sequence)
(filter predicate (cdr sequence))))
(else (filter predicate (cdr sequence)))))

(define (accumulate op initial sequence)
(if (null? sequence)
initial
(op (car sequence)
(accumulate op initial (cdr sequence)))))
O
(define (enumerate-interval low high)
(if (> low high)
nil
(cons low (enumerate-interval (+ low 1) high))))

(define (enumerate-tree tree)
(cond ((null? tree) nil)
((not (pair? tree)) (list tree))
(else (append (enumerate-tree (car tree))
(enumerate-tree (cdr tree))))))

(define (sum-odd-squares tree)
(accumulate +
0
(map square
(filter odd?
(enumerate-tree tree)))))



(define (even-fibs n)
(accumulate cons
nil
(filter even?
(map fib
(enumerate-interval 0 n)))))

(define (list-fib-squares n)
(accumulate cons
nil
(map square
(map fib
(enumerate-interval 0 n)))))

(define (product-of-squares-of-odd-elements sequence)
(accumulate *
1
(map square
(filter odd? sequence))))

(define (salary-of-highest-paid-programmer records)
(accumulate max
0
(map salary
(filter programmer? records))))

Nested mappings

(accumulate append
nil
(map (lambda (i)
(map (lambda (j) (list i j))
(enumerate-interval 1 (- i 1))))
(enumerate-interval 1 n)))

(define (flatmap proc seq)
(accumulate append nil (map proc seq)))

(define (prime-sum? pair)
(prime? (+ (car pair) (cadr pair))))

(define (make-pair-sum pair)
(list (car pair) (cadr pair) (+ (car pair) (cadr pair))))

(define (prime-sum-pairs n)
(map make-pair-sum
(filter prime-sum?
(flatmap
(lambda (i)
(map (lambda (j) (list i j))
(enumerate-interval 1 (- i 1))))

(enumerate-interval 1 n)))))



(define (permutations s)
(if (null? s) ; empty set?
(1ist nil) ; sequence containing empty set
(flatmap (lambda (x)
(map (lambda (p) (cons x p))
(permutations (remove x s))))

s)))

(define (remove item sequence)
(filter (lambda (x) (not (= x item)))
sequence))

3 Terminology
e Horner’s rule

e N-Queens

4 00 -0000D0O0D0:000000((Q)0000 DDODODODOOOO

Exercise 2.22 00 2.43

DDDDDDDDDDDDDDDDD.

N-Queens 00000 (D0000) D0o0ooo0oO0. (N=1.8000,00000

00)
5 [0O0O
10! ten or decad
10? hundred or hecatontad
103 thousand or chiliad 210

10% myriad
10>  lac or lakh

deca (da) deci (d) 106 million 220
hecto (h) centi (c) 107 crore

kiko (k) milli (m) 108 myriamyriad

mega (M) micro (myu) 10° mﬂliardy

giga (G)  nano (n) 10°  billion 2%
tera (T)  pico (p) 102 trillion 2
peta (P)  femto (f) 10%  quadrillion 2%
exa (E)  atto (a) 10%  decillion 2140
zetta (Z) zepto (z) 109 vigintillion 2210
yotta (Y) yocto (y) 10303 ceitillion

101 googol
1099990 googolplex

10V Nplex

1077 Nminex
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