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def	tree(label,	branches=[]):
				return	[label]	+	list(branches)

def	label(t):
				return	t[0]

def	branches(t):
				return	t[1:]

def	is_leaf(t):
				return	not	branches(t)

class	Tree:
				def	__init__(self,	label,	branches=[]):
								self.label	=	label
								self.branches	=	list(branches)

				def	is_leaf(self):
								return	not	self.branches
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[5,	[6,	7],	8,	[[9],	10]]

(+	5	(-	6	7)	8	(*	(-	9)	10))

(S
				(NP	(JJ	Short)	(NNS	cuts))
				(VP	(VBP	make)	
								(NP	(JJ	long)	(NNS	delays)))
				(.	.))

<ul>
				<li>Midterm	<strong>1</strong></li>
				<li>Midterm	<strong>2</strong></li>
</ul>
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bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


bigs Tree t
t

def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""



6

file:///save/berkeley-cs61a/.scratch_1/src/slides/fa21/38-Final_Examples.html?print-pdf#/5


def	bigs(t):
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

if	t.is_leaf():
				return	___
else:
				return	___([___	for	b	in	t.branches])
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

if	t.is_leaf():
				return	___
else:
				return	___([___	for	b	in	t.branches])

❌
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def	bigs(t):
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

1	+	_____
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

1	+	_____

if	node.label	>	max(ancestors):

if	node.label	>	max_ancestor:
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

def	f(a,	x):	
				if	______________________:	
								return	1	+	__________	
				else:
								return	______________
return	______________________
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

def	f(a,	x):	
				if	______________________:	
								return	1	+	__________	
				else:
								return	______________
return	______________________

#	Increment	total
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

def	f(a,	x):	
				if	______________________:	
								return	1	+	__________	
				else:
								return	______________
return	______________________

#	Track	the	largest	ancestor
#	Increment	total
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

def	f(a,	x):	
				if	______________________:	
								return	1	+	__________	
				else:
								return	______________
return	______________________

#	a	is	the	current	subtree,	x	is	the	largest	ancestor

#	Track	the	largest	ancestor
#	Increment	total
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""

def	f(a,	x):
				if	a.label	>	x:
								return	1	+	sum([f(b,	a.label)	for	b	in	a.branches])
				else:
								return	sum([f(b,	x)	for	b	in	a.branches])
return	f(t,	t.label	-	1)
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors.

				>>>	a	=	Tree(1,	[Tree(4,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(2)])])])
				>>>	bigs(a)
				4
				"""
				def	f(a,	x):
								if	a.label	>	x:
												return	1	+	sum([f(b,	a.label)	for	b	in	a.branches])
								else:
												return	sum([f(b,	x)	for	b	in	a.branches])
				return	f(t,	t.label	-	1)
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors."""
				n	=	[0]
				def	f(a,	x):
								if	________________________:
												________________________
								___________________________:
												f(_____________________)
				________________________________
				return	n[0]
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def	bigs(t):
				"""Return	the	number	of	nodes	in	t	that	are	larger	than	all	their	ancestors."""
				n	=	[0]
				def	f(a,	x):
								if	a.label	>	x:
												n[0]	+=	1
								for	b	in	a.branches:
												f(b,	max(a.label,	x))
				f(t,	t.label	-	1)
				return	n[0]
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smalls Tree t
t

def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.

				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""
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				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.
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min(___)
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def	smalls(t):
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t.label	<	smallest
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def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.

				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""

min(___)

t.label	<	smallest

__.append(t) 16
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def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.

				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""

result	=	[]	
def	process(t):	
				if	t.is_leaf():
								return	______________________
				else:
								smallest	=	__________________	
								if	_________________________:	
												_________________________	
								return	min(smallest,	t.label)
process(t)
return	result
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#	Finds	smallest
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#	The	result	list

#	Finds	smallest
#	Compares	smallest
#	Appends	subtree	to	list
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#	Appends	subtree	to	list
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def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.

				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""

result	=	[]	
def	process(t):	
				if	t.is_leaf():
								return	______________________
				else:
								smallest	=	__________________	
								if	_________________________:	
												_________________________	
								return	min(smallest,	t.label)
process(t)
return	result

#	The	result	list
#	t	is	a	Tree

#	Finds	smallest
#	Compares	smallest
#	Appends	subtree	to	list
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def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.

				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""

result	=	[]
def	process(t):
				if	t.is_leaf():
								return	t.label
				else:
								smallest	=	min([process(b)	for	b	in	t.branches])
								if	t.label	<	smallest:
												result.append(t)
								return	min(smallest,	t.label)
process(t)
return	result
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def	smalls(t):
				"""Return	the	non-leaf	nodes	in	t	that	are	smaller	than	all	their	descendants.
				>>>	a	=	Tree(1,	[Tree(2,	[Tree(4),	Tree(5)]),	Tree(3,	[Tree(0,	[Tree(6)])])])
				>>>	sorted([t.label	for	t	in	smalls(a)])
				[0,	2]
				"""
				result	=	[]
				def	process(t):
								if	t.is_leaf():
												return	t.label
								else:
												smallest	=	min([process(b)	for	b	in	t.branches])
												if	t.label	<	smallest:
																result.append(t)
												return	min(smallest,	t.label)
				process(t)
				return	result
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[abc]*

a*b*c*

ab|[bc]*

(a[bc]+)+a?

(ab|ba)+
(ab|[bc])?
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[abc]*

a*b*c*

ab|[bc]*

(a[bc]+)+a?

(ab|ba)+
(ab|[bc])?

✅ ✅ ✅ ✅ ✅ ✅ ✅
✅ ❌ ❌ ❌ ❌ ✅ ❌
❌ ❌ ❌ ❌ ❌ ❌ ❌
✅ ❌ ❌ ❌ ✅ ❌ ✅
✅ ❌ ✅ ✅ ❌ ❌ ✅
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scheme_eval

(define	x	 )( 	 	 )+ 1 2

(define	(f	y)	 )( 	 	 )+ x y

( 	 )f (if	 	 	5)( 	 	 )> 3 2 4
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