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Link

Link(1,	Link(2))
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()21

Link

Link(1,	Link(2))

cons

nil

(cons	1	(cons	2	nil))

(cons	1	(cons	2	(cons	3	(cons	4	nil))))			;	(1	2	3	4)
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()21

lst	=	Link(1,	Link(2))
lst.first		#	1
lst.rest			#	Link(2)
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()21

lst	=	Link(1,	Link(2))
lst.first		#	1
lst.rest			#	Link(2)

car
cdr

(define	lst	(cons	1	(cons	2	nil)))
(car	lst)		;	1
(cdr	lst)		;	(2)
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list

(list	1	2	3)																							;	(1	2	3)
(list	1	(list	2	3)	4)														
(list	(cons	1	(cons	2	nil))	3	4)			
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list

(list	1	2	3)																							;	(1	2	3)
(list	1	(list	2	3)	4)														
(list	(cons	1	(cons	2	nil))	3	4)			

;	(1	(2	3)	4)
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list

(list	1	2	3)																							;	(1	2	3)
(list	1	(list	2	3)	4)														
(list	(cons	1	(cons	2	nil))	3	4)			

;	(1	(2	3)	4)
;	((1	2)	3	4)
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' quote

(define	a	1)
(define	b	2)
(list	a	b)				

(list	'a	'b)		
(list	'a	b)			

(list	(quote	a)	(quote	b))		
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' quote

(define	a	1)
(define	b	2)
(list	a	b)				;	(1	2)

(list	'a	'b)		
(list	'a	b)			

(list	(quote	a)	(quote	b))		
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' quote

(define	a	1)
(define	b	2)
(list	a	b)				;	(1	2)

(list	'a	'b)		
(list	'a	b)			

;	(a	b)

(list	(quote	a)	(quote	b))		
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' quote

(define	a	1)
(define	b	2)
(list	a	b)				;	(1	2)

(list	'a	'b)		
(list	'a	b)			

;	(a	b)
;	(a	2)

(list	(quote	a)	(quote	b))		
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' quote

(define	a	1)
(define	b	2)
(list	a	b)				;	(1	2)

(list	'a	'b)		
(list	'a	b)			

;	(a	b)
;	(a	2)

(list	(quote	a)	(quote	b))		;	(a	b)
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'(a	b	c)							;	(a	b	c)
(car	'(a	b	c))	
(cdr	'(a	b	c))	
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'(a	b	c)							;	(a	b	c)
(car	'(a	b	c))	
(cdr	'(a	b	c))	

;	a
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'(a	b	c)							;	(a	b	c)
(car	'(a	b	c))	
(cdr	'(a	b	c))	

;	a
;	(b	c)
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length

(length	'(1	2))			
(length	'())						
(length	nil)						
(length	123)						
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length

(length	'(1	2))			
(length	'())						
(length	nil)						
(length	123)						

;	2
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length

(length	'(1	2))			
(length	'())						
(length	nil)						
(length	123)						

;	2
;	0

11
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length

(length	'(1	2))			
(length	'())						
(length	nil)						
(length	123)						

;	2
;	0
;	0

11
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length

(length	'(1	2))			
(length	'())						
(length	nil)						
(length	123)						

;	2
;	0
;	0
;	Error!
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null?

(null?	'())						
(null?	nil)						
(null?	'(1	2))			
(null?	123)						
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null?

(null?	'())						
(null?	nil)						
(null?	'(1	2))			
(null?	123)						

;	#t
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null?

(null?	'())						
(null?	nil)						
(null?	'(1	2))			
(null?	123)						

;	#t
;	#t
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null?

(null?	'())						
(null?	nil)						
(null?	'(1	2))			
(null?	123)						

;	#t
;	#t
;	#f
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null?

(null?	'())						
(null?	nil)						
(null?	'(1	2))			
(null?	123)						

;	#t
;	#t
;	#f
;	#f
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append

(append	'(1	2)	'(3	4))									
(append	'(1	2)	'(3	4)	'(5	6))		
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append

(append	'(1	2)	'(3	4))									
(append	'(1	2)	'(3	4)	'(5	6))		

;	(1	2	3	4)
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append

(append	'(1	2)	'(3	4))									
(append	'(1	2)	'(3	4)	'(5	6))		

;	(1	2	3	4)
;	(1	2	3	4	5	6)
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(map	<proc>	<lst>)
proc lst

(map	abs	'(-1	-2	3	4))			
(map	-	'(1	2))											
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(map	<proc>	<lst>)
proc lst

(map	abs	'(-1	-2	3	4))			
(map	-	'(1	2))											

;	(1	2	3	4)
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(map	<proc>	<lst>)
proc lst

(map	abs	'(-1	-2	3	4))			
(map	-	'(1	2))											

;	(1	2	3	4)
;	(-1	-2)
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(filter	<pred>	<lst>)
lst pred

(filter	even?	'(0	1	2	3	4	5))			
(filter	odd?	'(0	1	2	3	4	5))				
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(filter	<pred>	<lst>)
lst pred

(filter	even?	'(0	1	2	3	4	5))			
(filter	odd?	'(0	1	2	3	4	5))				

;	(0	2	4)
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(filter	<pred>	<lst>)
lst pred

(filter	even?	'(0	1	2	3	4	5))			
(filter	odd?	'(0	1	2	3	4	5))				

;	(0	2	4)
;	(1	3	5)
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(reduce	<combiner>	<lst>)
lst

combiner

(reduce	+	'(1	2	3	4	5))									
(reduce	expt	'(1	2	3	4	5))						
(reduce	expt	'(2	3	4	5))								
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(reduce	<combiner>	<lst>)
lst

combiner

(reduce	+	'(1	2	3	4	5))									
(reduce	expt	'(1	2	3	4	5))						
(reduce	expt	'(2	3	4	5))								

;	(15)
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(reduce	<combiner>	<lst>)
lst

combiner

(reduce	+	'(1	2	3	4	5))									
(reduce	expt	'(1	2	3	4	5))						
(reduce	expt	'(2	3	4	5))								

;	(15)
;	(1)
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(reduce	<combiner>	<lst>)
lst

combiner

(reduce	+	'(1	2	3	4	5))									
(reduce	expt	'(1	2	3	4	5))						
(reduce	expt	'(2	3	4	5))								

;	(15)
;	(1)
;	(1152921504606846976)
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(eq?	a	b) a b

(define	list1	'(a	b	c))
(define	list2	'(a	b	c))

(eq?	list1	list2)		
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(eq?	a	b) a b

(define	list1	'(a	b	c))
(define	list2	'(a	b	c))

(eq?	list1	list2)		#f

17
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(eq?	a	b) a b

(define	list1	'(a	b	c))
(define	list2	'(a	b	c))

(eq?	list1	list2)		#f

(equal?	a	b) a b
(car	a)

(car	b) (cdr	a)
(cdr	b)

(equal?	list1	list2)		
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(eq?	a	b) a b

(define	list1	'(a	b	c))
(define	list2	'(a	b	c))

(eq?	list1	list2)		#f

(equal?	a	b) a b
(car	a)

(car	b) (cdr	a)
(cdr	b)

(equal?	list1	list2)		#t
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South	Pole

North	Pole

Equator

Prime	Meridian

La
tit
ud
e
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ng
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90°
60°

30°

0°

-30°

-60°

-90° 0°
30°

60°

90°

120°

150°180°
-150°

-120°

-90°

-60°

-30°

(north_of_eq	point)
point

point

(define	(north_of_eq	point)
				
)
(expect	(north_of_eq	'(67	10))	#t)
(expect	(north_of_eq	'(67	-10))	#t)
(expect	(north_of_eq	'(-67	10))	#f)
(expect	(north_of_eq	'(-67	-10))	#f)
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South	Pole

North	Pole

Equator

Prime	Meridian

La
tit
ud
e

Lo
ng
itu
de

90°
60°

30°

0°

-30°

-60°

-90° 0°
30°

60°

90°

120°

150°180°
-150°

-120°

-90°

-60°

-30°

(north_of_eq	point)
point

point

(define	(north_of_eq	point)
				(>	(car	point)	0)
)
(expect	(north_of_eq	'(67	10))	#t)
(expect	(north_of_eq	'(67	-10))	#t)
(expect	(north_of_eq	'(-67	10))	#f)
(expect	(north_of_eq	'(-67	-10))	#f)
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(all_north_of_eq	points)
points

points

(define	(all_north_of_eq	points)

)

(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(37	-122)))	#t)
(expect	(all_north_of_eq	'(	(-67	10)	(14	43)	(37	-122)))	#f)
(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(-37	-122)))	#f)
(expect	(all_north_of_eq	'())	#t)
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(all_north_of_eq	points)
points

points

(define	(all_north_of_eq	points)
				(=	(length	(filter	north_of_eq	points))	(length	points))			
)

(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(37	-122)))	#t)
(expect	(all_north_of_eq	'(	(-67	10)	(14	43)	(37	-122)))	#f)
(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(-37	-122)))	#f)
(expect	(all_north_of_eq	'())	#t)
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(all_north_of_eq	points)
points

points

(define	(all_north_of_eq	points)
				(cond	
								(	(null?	points)	#t)
								(	(north_of_eq	(car	points))	(all_north_of_eq	(cdr	points))	)
								(else	#f)
				)
)

(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(37	-122)))	#t)
(expect	(all_north_of_eq	'(	(-67	10)	(14	43)	(37	-122)))	#f)
(expect	(all_north_of_eq	'(	(67	10)	(14	43)	(-37	-122)))	#f)
(expect	(all_north_of_eq	'())	#t)
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countdown_list
n n

(define	(countdown_list	n)

)

(expect	(countdown_list	3)	(3	2	1))
(expect	(countdown_list	1)	(1))
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countdown_list
n n

(define	(countdown_list	n)	
				(if
								(=	n	0)	nil
								(cons	n	(countdown_list	(-	n	1)))
				)
)

(expect	(countdown_list	3)	(3	2	1))
(expect	(countdown_list	1)	(1))
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countup_list
n

n

(define	(countup_list	n)	

)

(expect	(countup_list	3)	(1	2	3))
(expect	(countup_list	1)	(1))

26

file:///save/berkeley-cs61a/.scratch_1/src/slides/sp22/26-Scheme_Lists.html?print-pdf#/25


countup_list
n

n

(define	(countup_list	n)	
				(if
								(=	n	0)	nil
								(append	(countup_list	(-	n	1))	(cons	n	nil)	)
				)
)
																				
(expect	(countup_list	3)	(1	2	3))
(expect	(countup_list	1)	(1))
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