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class	Link:
				empty	=	()

				def	__init__(self,	first,	rest=empty):
								self.first	=	first
								self.rest	=	rest
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class	Link:
				empty	=	()

				def	__init__(self,	first,	rest=empty):
								self.first	=	first
								self.rest	=	rest

ll	=	Link("A",	Link("B",	Link("C")))
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draw()

class	Link:
				"""A	linked	list."""
				empty	=	()

				def	__init__(self,	first,	rest=empty):
								assert	rest	is	Link.empty	or	isinstance(rest,	Link)
								self.first	=	first
								self.rest	=	rest

				def	__repr__(self):
								if	self.rest:
												rest_repr	=	',	'	+	repr(self.rest)
								else:
												rest_repr	=	''
								return	'Link('	+	repr(self.first)	+	rest_repr	+	')'

				def	__str__(self):
								string	=	'<'
								while	self.rest	is	not	Link.empty:
												string	+=	str(self.first)	+	'	'
												self	=	self.rest
								return	string	+	str(self.first)	+	'>'
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[x	for	x	in	range(3,	6)]

def	range_link(start,	end):
				"""Return	a	Link	containing	consecutive	integers
				from	START	to	END,	not	including	END.
				>>>	range_link(3,	6)
				Link(3,	Link(4,	Link(5)))
				"""
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[x	for	x	in	range(3,	6)]

def	range_link(start,	end):
				"""Return	a	Link	containing	consecutive	integers
				from	START	to	END,	not	including	END.
				>>>	range_link(3,	6)
				Link(3,	Link(4,	Link(5)))
				"""
				if	start	>=	end:
								return	Link.empty
				return	Link(start,	range_link(start	+	1,	end))
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[f(x)	for	x	in	lst]

def	map_link(f,	ll):
				"""Return	a	Link	that	contains	f(x)	for	each	x	in	Link	LL.
				>>>	square	=	lambda	x:	x	*	x
				>>>	map_link(square,	range_link(3,	6))
				Link(9,	Link(16,	Link(25)))
				"""
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[f(x)	for	x	in	lst]

def	map_link(f,	ll):
				"""Return	a	Link	that	contains	f(x)	for	each	x	in	Link	LL.
				>>>	square	=	lambda	x:	x	*	x
				>>>	map_link(square,	range_link(3,	6))
				Link(9,	Link(16,	Link(25)))
				"""
				if	ll	is	Link.empty:
								return	Link.empty
				return	Link(f(ll.first),	map_link(f,	ll.rest))
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[x	for	x	in	lst	if	f(x)]

def	filter_link(f,	ll):
				"""Return	a	Link	that	contains	only	the	elements	x	of	Link	LL
				for	which	f(x)	is	a	true	value.
				>>>	is_odd	=	lambda	x:	x	%	2	==	1
				>>>	filter_link(is_odd,	range_link(3,	6))
				Link(3,	Link(5))
				"""
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[x	for	x	in	lst	if	f(x)]

def	filter_link(f,	ll):
				"""Return	a	Link	that	contains	only	the	elements	x	of	Link	LL
				for	which	f(x)	is	a	true	value.
				>>>	is_odd	=	lambda	x:	x	%	2	==	1
				>>>	filter_link(is_odd,	range_link(3,	6))
				Link(3,	Link(5))
				"""
				if	ll	is	Link.empty:
								return	Link.empty
				elif	f(ll.first):
								return	Link(ll.first,	filter_link(f,	ll.rest))
				return	filter_link(f,	ll.rest)
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first rest
Link

s	=	Link("A",	Link("B",	Link("C")))
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first rest
Link

s	=	Link("A",	Link("B",	Link("C")))

s.first	=	"Hi"
s.rest.first	=	"Hola"
s.rest.rest.first	=	"Oi"

16

http://pythontutor.com/composingprograms.html#code=class%20Link%3A%0A%20%20%20%20%22%22%22A%20linked%20list.%22%22%22%0A%20%20%20%20empty%20%3D%20%28%29%0A%0A%20%20%20%20def%20__init__%28self,%20first,%20rest%3Dempty%29%3A%0A%20%20%20%20%20%20%20%20assert%20rest%20is%20Link.empty%20or%20isinstance%28rest,%20Link%29%0A%20%20%20%20%20%20%20%20self.first%20%3D%20first%0A%20%20%20%20%20%20%20%20self.rest%20%3D%20rest%0A%0A%20%20%20%20def%20__repr__%28self%29%3A%0A%20%20%20%20%20%20%20%20if%20self.rest%3A%0A%20%20%20%20%20%20%20%20%20%20%20%20rest_repr%20%3D%20',%20'%20%2B%20repr%28self.rest%29%0A%20%20%20%20%20%20%20%20else%3A%0A%20%20%20%20%20%20%20%20%20%20%20%20rest_repr%20%3D%20''%0A%20%20%20%20%20%20%20%20return%20'Link%28'%20%2B%20repr%28self.first%29%20%2B%20rest_repr%20%2B%20'%29'%0A%0A%20%20%20%20def%20__str__%28self%29%3A%0A%20%20%20%20%20%20%20%20string%20%3D%20'%3C'%0A%20%20%20%20%20%20%20%20while%20self.rest%20is%20not%20Link.empty%3A%0A%20%20%20%20%20%20%20%20%20%20%20%20string%20%2B%3D%20str%28self.first%29%20%2B%20'%20'%0A%20%20%20%20%20%20%20%20%20%20%20%20self%20%3D%20self.rest%0A%20%20%20%20%20%20%20%20return%20string%20%2B%20str%28self.first%29%20%2B%20'%3E'%0A%0As%20%3D%20Link%28%22A%22,%20Link%28%22B%22,%20Link%28%22C%22%29%29%29%0As.first%20%3D%20%22Hi%22%0As.rest.first%20%3D%20%22Hola%22%0As.rest.rest.first%20%3D%20%22Oi%22&cumulative=false&curInstr=17&mode=display&origin=composingprograms.js&py=3&rawInputLstJSON=%5B%5D
file:///save/berkeley-cs61a/.scratch_4/src/slides/sp22/18-Linked_Lists.html?print-pdf#/15


s	=	Link("A",	Link("B",	Link("C")))
t	=	s.rest
t.rest	=	s

s.first

s.rest.rest.rest.rest.rest.first
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Insert
def	insert_front(linked_list,	new_val):
				"""Inserts	NEW_VAL	in	front	of	LINKED_LIST,
				returning	new	linked	list.

				>>>	ll	=	Link(1,	Link(3,	Link(5)))
				>>>	insert_front(ll,	0)
				Link(0,	Link(1,	Link(3,	Link(5))))
				"""
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Insert
def	insert_front(linked_list,	new_val):
				"""Inserts	NEW_VAL	in	front	of	LINKED_LIST,
				returning	new	linked	list.

				>>>	ll	=	Link(1,	Link(3,	Link(5)))
				>>>	insert_front(ll,	0)
				Link(0,	Link(1,	Link(3,	Link(5))))
				"""
				return	Link(new_val,	linked_list)
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0 0 Insert
def	add(ordered_list,	new_val):
				"""Add	NEW_VAL	to	ORDERED_LIST,	returning	modified	ORDERED_LIST.
				>>>	s	=	Link(1,	Link(3,	Link(5)))
				>>>	add(s,	0)
				Link(0,	Link(1,	Link(3,	Link(5))))
				>>>	add(s,	3)
				Link(0,	Link(1,	Link(3,	Link(5))))
				>>>	add(s,	4)
				Link(0,	Link(1,	Link(3,	Link(4,	Link(5)))))
				>>>	add(s,	6)
				Link(0,	Link(1,	Link(3,	Link(4,	Link(5,	Link(6))))))
				"""
				if	new_val	<	ordered_list.first:

				elif	new_val	>	ordered_list.first	and	ordered_list.rest	is	Link.empty:

				elif	new_val	>	ordered_list.first:

				return	ordered_list
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0 0 Insert
def	add(ordered_list,	new_val):
				"""Add	NEW_VAL	to	ORDERED_LIST,	returning	modified	ORDERED_LIST.
				>>>	s	=	Link(1,	Link(3,	Link(5)))
				>>>	add(s,	0)
				Link(0,	Link(1,	Link(3,	Link(5))))
				>>>	add(s,	3)
				Link(0,	Link(1,	Link(3,	Link(5))))
				>>>	add(s,	4)
				Link(0,	Link(1,	Link(3,	Link(4,	Link(5)))))
				>>>	add(s,	6)
				Link(0,	Link(1,	Link(3,	Link(4,	Link(5,	Link(6))))))
				"""
				if	new_val	<	ordered_list.first:
								original_first	=	ordered_list.first
								ordered_list.first	=	new_val
								ordered_list.rest	=	Link(original_first,	ordered_list.rest)
				elif	new_val	>	ordered_list.first	and	ordered_list.rest	is	Link.empty:
								ordered_list.rest	=	Link(new_val)
				elif	new_val	>	ordered_list.first:
								add(ordered_list.rest,	new_val)
				return	ordered_list 21
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Tree Link
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Tree Link

Tree Tree
branches

Link Link
rest

Tree is_leaf()
branches

Link empty
rest
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