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def	cascade(n):
				if	n	<	10:
								print(n)
				else:
								print(n)
								cascade(n//10)
								print(n)

cascade(123)
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def	cascade(n):
				if	n	<	10:
								print(n)
				else:
								print(n)
								cascade(n//10)
								print(n)

cascade(123)
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def	cascade(n):
				if	n	<	10:
								print(n)
				else:
								print(n)
								cascade(n//10)
								print(n)

cascade(123)

Global	frame

cascade →	func	cascade(n)[parent=Global]

f1:	cascade[parent=Global]

n 123

Return	value None

https://pythontutor.com/composingprograms.html#code=def%20cascade%28n%29%3A%0A%20%20%20%20if%20n%20%3C%2010%3A%0A%20%20%20%20%20%20%20%20print%28n%29%0A%20%20%20%20else%3A%0A%20%20%20%20%20%20%20%20print%28n%29%0A%20%20%20%20%20%20%20%20cascade%28n//10%29%0A%20%20%20%20%20%20%20%20print%28n%29%0A%20%20%20%20%20%20%20%20%0Acascade%28123%29&cumulative=true&curInstr=0&mode=display&origin=composingprograms.js&py=3&rawInputLstJSON=%5B%5D


f2:	cascade[parent=Global]

n 12

Return	value None

f3:	cascade[parent=Global]

n 1

Return	value None

Print	output:

123
12
1
12
123
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def	cascade(n):
				if	n	<	10:
								print(n)
				else:
								print(n)
								cascade(n//10)
								print(n)

def	cascade(n):
				print(n)
				if	n	>=	10:
								cascade(n//10)
								print(n)
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def	inverse_cascade(n):
				grow(n)
				print(n)
				shrink(n)

grow	=	lambda	n:	f_then_g( )
shrink	=	lambda	n:	f_then_g( )
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def	inverse_cascade(n):
				grow(n)
				print(n)
				shrink(n)

def	f_then_g(f,	g,	n):
				if	n:
								f(n)
								g(n)

grow	=	lambda	n:	f_then_g( )
shrink	=	lambda	n:	f_then_g( )
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def	inverse_cascade(n):
				grow(n)
				print(n)
				shrink(n)

def	f_then_g(f,	g,	n):
				if	n:
								f(n)
								g(n)

grow	=	lambda	n:	f_then_g( )
shrink	=	lambda	n:	f_then_g( )

grow,	print,	n//10
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def	inverse_cascade(n):
				grow(n)
				print(n)
				shrink(n)

def	f_then_g(f,	g,	n):
				if	n:
								f(n)
								g(n)

grow	=	lambda	n:	f_then_g( )
shrink	=	lambda	n:	f_then_g( )

grow,	print,	n//10
print,	shrink,	n//10
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def	virfib(n):
				"""Compute	the	nth	Virahanka-Fibonacci	number,	for	N	>=	1.
				>>>	virfib(2)
				1
				>>>	virfib(6)
				8
				"""
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def	virfib(n):
				"""Compute	the	nth	Virahanka-Fibonacci	number,	for	N	>=	1.
				>>>	virfib(2)
				1
				>>>	virfib(6)
				8
				"""
				if	n	==	0:
								return	0
				elif	n	==	1:
								return	1
				else:
								return	virfib(n-1)	+	virfib(n-2)
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virfib(4) virfib(3)

virfib(3)

(#2) 2	(#11)

virfib(2)

(#12)1	(#17)

virfib(2)

(#20) 1	(#25)

virfib(1)

(#26) 1	(#27)

virfib(2)

(#3) 1	(#8)

virfib(1)

(#9) 1	(#10)

virfib(1)

(#13) 1	(#14)

virfib(0)

(#15)0	(#16)

virfib(1)

(#4) 1	(#5)

virfib(0)

(#6)0	(#7)

virfib(1)

(#21)1	(#22)

virfib(0)

(#23) 0	(#24)

virfib(5)

(#1) 3	(#18) (#19)2	(#28)

5	(#29)

13

file:///save/berkeley-cs61a/.scratch_5/src/slides/sp22/10-Tree_Recursion.html?print-pdf#/12


14

file:///save/berkeley-cs61a/.scratch_5/src/slides/sp22/10-Tree_Recursion.html?print-pdf#/13


n
m n

m

count_partitions(6,	4)	#	n,	m
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count_partitions(6,	4)	#	n,	m

count_partitions(2,	4)

count_partitions(6,	3)
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count_partitions(6,	4)	#	n,	m

count_partitions(2,	4)

count_partitions(6,	3)

count_partitions(n-m,	m)

17

file:///save/berkeley-cs61a/.scratch_5/src/slides/sp22/10-Tree_Recursion.html?print-pdf#/16


n
m n

m

count_partitions(6,	4)	#	n,	m

count_partitions(2,	4)

count_partitions(6,	3)

count_partitions(n-m,	m)

count_partitions(n,	m-1)
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n
m n

m

count_partitions(6,	4)	#	n,	m

m

count_partitions(2,	4)
count_partitions(n-m,	m)

m

count_partitions(6,	3)
count_partitions(n,	m-1)

def	count_partitions(n,	m):
				"""
				>>>	count_partitions(6,	4)



				9
				"""
				

				

18

file:///save/berkeley-cs61a/.scratch_5/src/slides/sp22/10-Tree_Recursion.html?print-pdf#/17


n
m n

m

count_partitions(6,	4)	#	n,	m

m

count_partitions(2,	4)
count_partitions(n-m,	m)

m

count_partitions(6,	3)
count_partitions(n,	m-1)

def	count_partitions(n,	m):
				"""
				>>>	count_partitions(6,	4)



				9
				"""
				

				else:
								with_m	=	count_partitions(n-m,	m)
								without_m	=	count_partitions(n,	m-1)
								return	with_m	+	without_m
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count_partitions(6,	4)	#	n,	m

m

count_partitions(2,	4)
count_partitions(n-m,	m)

m

count_partitions(6,	3)
count_partitions(n,	m-1)

def	count_partitions(n,	m):
				"""
				>>>	count_partitions(6,	4)



				9
				"""
				

				

if	n	==	0:
								return	1
				elif	n	<	0:
								return	0
				elif	m	==	0:
								return	0

else:
								with_m	=	count_partitions(n-m,	m)
								without_m	=	count_partitions(n,	m-1)
								return	with_m	+	without_m
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m
n

m

def	count_partitions(n,	m):
				if	m	==	1	or	n	==	0:
								return	1
				elif	n	<	0:
								return	0
				else:
								#	Number	of	partitions	using	a	partition	of	size	M
								leftover	=	n	-	m
								with_m	=	count_partitions(leftover,	min(leftover,	m))
								#	Number	of	partitions	using	size	up	to	M-1
								without_m	=	count_partitions(n,	m-1)
								return	with_m	+	without_m
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