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(define a 1)
(define b a)
(print b)
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literals

(define a 1)
(define b a)
(print b)

1

(define a 1)
(define b 'a)
(print b)

a

(define b (quote a))
(print b)
a
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Scheme (Linked) Lists

1| o > nil

(cons 1 '())

(1) 1

(cons 1 (cons 2 '"())) 1| o > 2
(1 2)

(cons 1 (cons 2 (cons 3 (cons 4 '"()))))
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Scheme (Linked) Lists

1| o > nil

(cons 1 '())

(1) 1

(cons 1 (cons 2 '"())) 1| o > 2
(1 2)

(cons 1 (cons 2 (cons 3 (cons 4 '"()))))
(1 2 3 4)

(List 1 2 3 4)
(1 2 3 4)

(cons 1 2)
(1 . 2) ; just FYI, we won't deal with pairs



Scheme (Linked) Lists

(define x (list 1 2 3 4))

(car X)
1

(cdr x)
(2 3 4)




Scheme (Linked) Lists

(define x (list 1 2 3 4))

(car X)
1

(cdr x)
(2 3 4)

(car (cdr x) )
2

(cdr (cdr x))
(3 4)




Scheme (Linked) Lists

(define x (list 1 2 3))
(List? x)
#t

(null? x)
#T



Scheme equal? and eq?

(define x (list 1 2 3))
(define y Xx)

(equal? x "(1 2 3))

#t

(equal? x vy)

#t

(eg? x "(1 2 3))

#T

(eq? x y)

#t



Scheme (Linked) Lists

(define x '(a b c))
(append x (list 'd))
(a b cd)
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Scheme (Linked) Lists

(define x '(a b c))
(append x (list 'd))
(a b c d)

(define s (list 1 4 9 16 25))
(append s s)
(1 49 16 25 1 4 9 16 25)

(cons s s)
((1 4 916 25) 1 4 9 16 25)



Scheme (Linked) Lists

(define x '(a b c))
(append x (list 'd))
(a b c d)

(define s (list 1 4 9 16 25))
(append s s)
(1 49 16 25 1 4 9 16 25)

(cons s s)
((1 4 916 25) 1 4 9 16 25)

(append (list 1 4 9) (list 1 4 9))



Scheme (Linked) Lists

(define x '(a b c))
(append x (list 'd))
(a b c d)

(define s (list 1 4 9 16 25))
(append s s)
(1 49 16 25 1 4 9 16 25)

(cons s s)
((1 4 916 25) 1 4 9 16 25)

(append (list 1 4 9) (list 1 4 9))
(14914 09)

(append (list (list 1 4 9)) (list 1 4 9))



Scheme (Linked) Lists

(define x '(a b c))
(append x (list 'd))
(a b c d)

(define s (list 1 4 9 16 25))
(append s s)
(1 49 16 25 1 4 9 16 25)

(cons s s)
((1 4 916 25) 1 4 9 16 25)

(append (list 1 4 9) (list 1 4 9))
(14914 09)

(append (list (list 1 4 9)) (list 1 4 9))
((1 49) 1409)
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(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
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Practice

(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
1

(car (cdr (cdr a)))
(3 4 5)



Practice

(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
1

(car (cdr (cdr a)))
(3 4 5)

(define b '((1) 2 (3)))
2272



Practice

(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
1

(car (cdr (cdr a)))
(3 4 5)

(define b '((1) 2 (3)))
(car (cdr b))



Practice

(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
1

(car (cdr (cdr a)))
(3 4 5)

(define b '"((1) 2 (3)))

(car (cdr b))
27?7



Practice

(define a (list 1 2 (list 3 4 5) 6 7))
(1 2 (3 45) 6 7)

(car a)
1

(car (cdr (cdr a)))
(3 4 5)

(define b '((1) 2 (3)))
(car (cdr b))
(car (car (cdr (cdr b))))



Scheme (Linked) Lists
(define (1sEven num)

(= (modulo num 2) 0))
(define x '"(1 2 3 4 5 6))

(map 1sEven x)
(#f #t #T #t #f #t)



Scheme (Linked) Lists
(define (1sEven num)

(= (modulo num 2) 0))
(define x '"(1 2 3 4 5 6))
(map 1sEven x)

(#T #t #T #U #T #t)

(filter 1sEven x)
(2 4 6)



Scheme (Linked) Lists
(define (1sEven num)

(= (modulo num 2) 0))
(define x '"(1 2 3 4 5 6))
(map 1sEven x)

(#T #t #T #U #T #t)

(filter 1sEven x)
(2 4 6)

(apply + x)
21



Scheme Lists

(define (length L)
(if (null? L)
0
(+ 1 (length (cdr L)))))



Scheme Lists

(define (myFilter f L)
(if (null? L)
L
(if (f (car L))
(cons (car L) (myFilter f (cdr L)))
(myFilter f (cdr L))

)))

(myFilter 1sEven '"(1 2 3 4 5 6))
(2 4 6)



Scheme Lists

(define (reverse L)
(if (null? L)
L
(append (reverse (cdr L)) (list (car L)))

))

(reverse '(1 2 3 45 6))
(6 543 2 1)



Scheme Lists

;, Wwrite a function that returns all nonempty subsets of ’s’
(define (subsets s)

(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest

(insert (car s) rest)
(list (list (car s)))

)

(subsets '(2 3))
((3) (2 3) (2))

(subsets '(1 2 3))
((3) (2 3) (2)) “+7 ((1 3) (1 2 3) (1 2)) “+7 ((1))



Scheme Lists

;, Wwrite a function that returns all nonempty subsets of ’s’
(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest
(insert (car s) rest)
(list (list (car s)))

)

(subsets '(2 3))
((3) (2 3) (2))

(subsets '(1 2 3))
((3) (2 3) (2)) “+7 ((1 3) (1 2 3) (1 2)) “+7 ((1))

(define (insert a rest) (map (lambda (t) (cons a t)) rest))
(insert 1 "((3) (2 3) (2)))
((1 3) (1 23) (1 2))



Scheme Lists

, Wwrite a function that returns all nonempty subsets of ’s’
(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest
(insert (car s) rest)
(list (list (car s)))

)

)
(define (insert a rest) (map (lambda (t) (cons a t)) rest))

(subsets '(3))
(append (subsets '"()) (insert 3 '()) (list (list 3)))
(append "() ") "((3)))
((3))



Scheme Lists

, Wwrite a function that returns all nonempty subsets of ’s’
(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest
(insert (car s) rest)
(list (list (car s)))

)

)
(define (insert a rest) (map (lambda (t) (cons a t)) rest))

(subsets '(2 3))
(append (subsets '(3)) (insert 2 '"((3))) (list (list 2)))
(append "((3)) "((2 3)) '"((3)))
((3) (2 3) (2))



Scheme Lists

’ ’

, Wwrite a function that returns all nonempty subsets of ’s
(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest
(insert (car s) rest)
(list (list (car s)))

)

)
(define (insert a rest) (map (lambda (t) (cons a t)) rest))

(subsets ‘(1 2 3))
(append (subsets "((3) (2 3) (2))) (insert 1 '"((3) (2 3) (2))) (list (list 1)))
(append "((3) (2 3) (2)) "((1 3) (1 2 3) (1 2)) '"((1)))
((3) (2 3) (2) (1 3) (12 3) (1 2) (1))



Scheme Lists

write a function that returns all nonempty subsets of ’'s’
(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest

(insert (car s) rest)
(list (list (car s)))

)

)
(define (insert a rest) (map (lambda (t) (cons a t)) rest))

(define (subsets s)
(if (null? s)
nil
(let ((rest (subsets (cdr s))))
(append rest
(map (lambda (t) (cons (car s) t)) rest)
(List (list (car s)))



