Listing Permutations
Done Recursively

Matt Bishop
MHI 2891, Fall Quarter 2025



The Recursive n! Program

def perm(lst) :
1f len(lst) == 0: return [ |
1f len(lst) == 1: return [ lst ]

intlst = [ ]
for 1 1n range(len(lst)):
remlst = 1st[:1] + 1lst[i+1:]
for p 1n perm(remlst) :
intlst.append ([ lst[i] + p)
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return 1ntlst



Initial call to perm: perm(lst & [ 'a’, 'b’, 'c' ])
e intlst <[] (line 4)

* & 0(lineb)

* remist &< ['b', 'c'] (line 6)

l: def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]
5: for 1 in range(len(lst)):
6: remlst = Ist[:1] + 1lst[i+1l:]
7 for p in perm(remlst) :
8: intlst.append ([ lstl[i] + p)
9: return intlst
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perm(['a’, 'b’, 'c']): return to main program

ISt — [lal’ lbI’ lcl]



Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
intlst < [] (line 4)

i &< 0 (line5)

remlst & ['b', 'c' ] (line 6)

call to perm([ 'b’, 'c']) (line 7)
l:def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

intlst < [] (line 4)
i &< 0 (line5)
remlst & ['b', 'c' ] (line 6)
call to perm([ 'b’, 'c')] (line 7)
* intlst <[] (line 4)
e &0 (line5)
 remlst <& ['c'] (line 6)

l:def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst <[] (line 4)
* & 0(lineb)
* remist &< ['b', 'c'] (line 6)
e call toperm(['b", 'c')] (line 7)
* intlst <[] (line 4)
e &0 (line5)
 remlst <& ['c'] (line 6)
e call to perm(['c']) (line 7)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['c']): return to line 7
Ist = ['c']

perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [Ial’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst <[] (line 4)
* & 0(lineb)
* remist &< ['b', 'c'] (line 6)
e call toperm(['b", 'c']) (line 7)
* intlst <[] (line 4)
e &0 (line5)
 remlst <& ['c'] (line 6)
e call to perm(['c']) (line 7)
 aslen(lst)=1, returns[['c'] ] (line 3)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['c']): return to line 7
Ist = ['c']

perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst <[] (line 4)
* & 0(lineb)
* remist &< ['b', 'c'] (line 6)
e call toperm(['b", 'c']) (line 7)
e &0 (line5)
 remlist <& ['c'] (line 6)
e p&['c'](line?7)
e intlst& [['D']+['c']]or[['b','c"]]

def perm(lst) :
: if len(lst) ==
1f len(lst) ==
intlst = [ ]

1:

2 return [ ]
3

4 :

5: for 1 in range(len(lst)):
6.

7

8

9

return [ 1lst

remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lst[i] +
return intlst
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]

P)
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perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst <[] (line 4)
* & 0(lineb)
* remist &< ['b', 'c'] (line 6)
e call toperm(['b", 'c']) (line 7)
e intlst&< [['b', 'c']]
e &1 (lineb)
* remlst<& ['b'] (line 6)
e call to perm(['b']) (line 7)

def perm(lst) :
: if len(lst) ==
1f len(lst) ==
intlst = [ ]

1:

2 return [ ]
3

4 :

5: for 1 in range(len(lst)):
6.

7

8

9

return [ 1lst

remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lst[i] +
return intlst
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]
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perm(['b']): return to line 7
Ist = ['b']

perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [Ial’ lbl’ Icl]




Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst <[] (line 4)
* & 0(lineb)
* remist &< ['b', 'c'] (line 6)
e call toperm(['b", 'c']) (line 7)
e intlst& [['b', 'c']] (see slide 7)
e &1 (lineb)
* remlst<& ['b'] (line 6)
e call to perm(['b']) (line 7)
e aslen(lst)=1, returns[['b"']] (line 3)

1:def .perm (lst) : perm(['b']): return to line 7

2 1f len(lst) == 0: return [ ] Ist = ['b']

3 if len(lst) == 1: return [ 1lst ]

4 - intlst = [ ] perm(['b’, 'c']): return to line 7

5: for 1 in range (len(lst)): Ist = ['b’, 'c']

6: remlst = lst[:1] + lst[i+1:] perm(['a’, 'b', 'c']): return to main program
7 for p 1n perm(remlst): Ist=['a', 'b', 'c']

8 intlst.append ([ lst[1i] + p)

9 return intlst
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
intlst < [] (line 4)

i &< 0 (line5)

remlst & ['b', 'c' ] (line 6)

call to perm([ 'b’, 'c']) (line 7)

l:def perm(lst):
2 if len(lst) == return [ ]
3 if len(lst) == return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p 1n perm(remlst) :
8 intlst.append ([ lst[1i] + p)
9 return intlst
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i &1 (line5)

remlst & ['b' ] (line 6)

p& ['b']

intlst &< [['b','c'],['c']+['b']]or[['b",'c"],['c,'b']]
(line 9)

perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
intlst < [] (line 4)
i &< 0 (line5)

©O© O 1 o U i W DN

remlst
call to

&['bY '] (line 6)
perm([ 'b’, 'c']) (line 7)

* returns[['b’, 'c'],['c’,'b"]]

:def
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perm(lst) :

if len(lst) == 0: return [ ]
if len(lst) == 1: return [ 1lst ]

intlst = [ ]

for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :

intlst.append ([
return intlst

1st[1i]

+ p)
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perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(lst & [ 'a’, 'b’, 'c' ])
e i< 0(lineb)

* remlist &< ['b', 'c'] (line 6)

e p&[['b,'c'], ['c,'B"]](line7)

e intlst&< [['D','c','a"'],['c), 'b','a"]]

l: def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]
5: for 1 in range(len(lst)):
6: remlst = Ist[:1] + 1lst[i+1l:]
7 for p in perm(remlst) :
8: intlst.append ([ lstl[i] + p)
9: return intlst
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perm(['a’, 'b’, 'c']): return to main program

ISt — [lal’ lbI’ lcl]
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Initial call to perm: perm(lst & [ 'a’, 'b’, 'c' ])
e intlst&< [['b),'c,'a'],['c),'b','a']]

* &1 (lineb)

* remlist < ['a', 'c'] (line 6)

l: def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]
5: for 1 in range(len(lst)):
6: remlst = Ist[:1] + 1lst[i+1l:]
7 for p in perm(remlst) :
8: intlst.append ([ lstl[i] + p)
9: return intlst
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perm(['a’, 'b’, 'c']): return to main program

ISt — [lal’ lbI’ lcl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
intlst < [['b', 'c','a"],['c,'b','a'] ]

i <1 (line5)

remlst & [ 'a’, 'c' ] (line 6)

call to perm([ 'a’, 'c')] (line 7)
l:def perm(lst):
2 if len(lst) == 0: return [ ]
3: if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

intlst&< [['b', 'c','a'],['c", 'b','a' ] ]
i <1 (line5)
remlst & [ 'a’, 'c' ] (line 6)
call to perm([ 'a’, 'c']) (line 7)
* intlst &< [] (line 4)
e &0 (line5)
 remlst <& ['c'] (line 6)
e call toperm(['c']) (line 7)

l:def perm(lst):
2 if len(lst) == return [ ]
3: if len(lst) == return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['c']): return to line 7
Ist = ['c']

perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [Ial’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

intlst&< [['b', 'c','a"],['c, 'b','a"' ] ]
i <1 (line5)
remlst & [ 'a’, 'c' ] (line 6)
call to perm([ 'a’, 'c']) (line 7)
* intlst &< [] (line 4)
e &0 (line5)
 remlst <& ['c'] (line 6)
e call toperm(['c']) (line 7)
 aslen(lst)=1, returns[['c'] ] (line 3)

l:def perm(lst):
2 if len(lst) == return [ ]
3: if len(lst) == return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['c']): return to line 7
Ist = ['c']

perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst&< [['D','c','a"],['c','b','a"]]

* &1 (lineb)

* remlist < ['a', 'c'] (line 6)

e call toperm(['a’, 'c']) (line 7)

1:
2
3
4
S:
6.
7
8
9

def perm(lst) :

i &< 0 (line5)

remlst & [ 'c'] (line 6)

p&['c](line7)

intlist& [['a'"]+['c']]or[['a",'c"]](line 9)

if len(lst) ==
1f len(lst) ==
intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p 1n perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst

return [ ]
return [ lst ]
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perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

intlst&< [['b', 'c','a'],['c", 'b','a' ] ]
i <1 (line5)
remlst & [ 'a’, 'c' ] (line 6)
call to perm([ 'a’, 'c']) (line 7)
* intlst&[['a','c']]
e &1 (lineb)
* remlst<&['a'] (line 6)
e call toperm(['a']) (line 7)

l:def perm(lst):
2 if len(lst) == return [ ]
3: if len(lst) == return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['a']): return to line 7
Ist = ['a']

perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [Ial’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

intlst&< [['b', 'c','a"],['c, 'b','a"' ] ]
i <1 (line5)
remlst & [ 'a’, 'c' ] (line 6)
call to perm([ 'a’, 'c']) (line 7)
e intlst&[['a','c']](line9)
e &1 (lineb)
* remlst<&['a'] (line 6)
e call toperm(['a']) (line 7)
 aslen(lst)=1, returns[['a'] ] (line 3)

l:def perm(lst):
2 if len(lst) == return [ ]
3: if len(lst) == return [ 1lst ]
4 : intlst = [ ]
5: for 1 in range(len(lst)):
o: remlst = 1st[:1] + lst[i+1:]
7 for p in perm(remlst) :
8: intlst.append ([ lst[1i] + p)
9: return intlst
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perm(['a']): return to line 7
Ist = ['a']

perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
e intlst&< [['D','c','a"],['c','b','a"]]

* &1 (lineb)

* remlist < ['a', 'c'] (line 6)

e call toperm(['a’, 'c']) (line 7)

1:
2
3
4
S:
6.
7
8
9

def perm(lst) :

i &1 (line5)

remlst & [ 'a'] (line 6)

p&['a](line?7)

intlst & [['a','c"],['c']+['a']]or[['a",'c"],['c,'a"]]

if len(lst) ==
1f len(lst) ==
intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p 1n perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst

return [ ]
return [ lst ]
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perm(['a’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
intlst < [['b','c’,"a" ], ['c', 'b', "'a"]]
i <1 (line5)

©O© O 1 o U i W DN

remlst
call to

& [1'a', 'c' ] (line 6)
perm(['a', 'c']) (line 7)

e return[[ 'a’,'c'],['c,'a"]]

:def

MHI 289l

perm(lst) :

if len(lst) == 0: return [ ]
if len(lst) == 1: return [ 1lst ]

intlst = [ ]

for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :

intlst.append ([
return intlst

1st[1i]

+ p)
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perm(['b’, 'c']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

©O© O 1 o U i W DN

intst &< [['b', 'c','a"],['c,'b','a'],['a",'c",'b'],['c,'a",'b']]
i & 2 (line5)

remlst & [ 'a', 'b' ] (line 6)

call perm(['a’, 'b'])

:def perm(lst) :
if len(lst) == 0: return [ ]
1f len(lst) == 1: return [ 1lst ]

intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst
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perm(['a’, 'b']): return to line 7
Ist = ['a’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]

23



Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
 intlst&< [['D','c,'a'],['c,'b','a'],['a",'c",'b"],['c",'a",'b"]]
* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])
* intlst <[] (line 4)
e &0 (line5)
* remlst<& ['b'] (line 6)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 1f len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

e intlst&< [['b','c",'a'], ['c','b",a'], ['a’,'c','b"],['c!,'a','b']]

* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])
* intlst <[] (line 4)
e &0 (line5)
* remlst<& ['b'] (line 6)
e call to perm(['b']) (line 7)

def perm(lst) :
: if len(lst) ==
1f len(lst) ==
intlst = [ ]

1:

2 return [ ]
3

4 :

5: for 1 in range(len(lst)):
6.

7

8

9

return [ 1lst

remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lst[i] +
return intlst
MHI 289

]

P)
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perm(['b']): return to line 7
Ist = ['b']

perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [Ial’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
 intlst&< [['D','c,'a'],['c,'b','a'],['a",'c",'b"],['c",'a",'b"]]
* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])

* intlst <[] (line 4)

e &0 (line5)

* remlst<& ['b'] (line 6)

 aslen(lst)=1, returns[['b'] ] (line 3)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['b']): return to line 7
Ist = ['b']

perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
 intlst&< [['D','c,'a'],['c,'b','a'],['a",'c",'b"],['c",'a",'b"]]
* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])
e &0 (line5)
* remlst <& ['b'] (line 6)
e call to perm(['b']) (line 7)
e intlst&[['a']+[b']]or[['a",'b']] (line9)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ lst ]

4 - intlst = [ ] perm(['a’, 'b']): return to line 7

5: for i in range (len(lst)) : Ist=['a’, 'b']

6: remlst = lst[:1] + lst[i+1:] perm(['a’, 'b', 'c']): return to main program
7 for p in perm(remlst) : Ist =['a', 'b', 'c']

8 intlst.append ([ lst[1i] + p)

9 return intlst
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
 intlst&< [['D','c,'a'],['c,'b','a'],['a",'c",'b"],['c",'a",'b"]]
* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])
 intlst& [['a', 'b']] (see previous slide)
e &1 (lineb)
* remlst<&['a'] (line 6)
e call to perm(['a"]) (line 7)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['a']): return to line 7
Ist = ['a']

perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
 intlst&< [['D','c,'a'],['c,'b','a'],['a",'c",'b"],['c",'a",'b"]]
* & 2(lineb)
* remlist &< ['a', 'b"' ] (line 6)
e call perm(['a’, 'b"])

 intlst& [['a', 'b']] (see previous slide)

e &1 (lineb)

* remlst<&['a'] (line 6)

e call to perm(['a"]) (line 7)

 aslen(lst)=1, returns[['a'] ] (line 3)

l:def perm(lst):

2 if len(lst) == 0: return [ ]

3 if len(lst) == 1: return [ 1lst ]
4. intlst = [ ]

5: for 1 in range(len(lst)):

o: remlst = 1st[:1] + lst[i+1:]

7 for p 1n perm(remlst) :

8 intlst.append ([ lst[1i] + p)
9 return intlst
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perm(['a']): return to line 7
Ist = ['a']

perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

©O© O 1 o U i W DN

intst &< [['b', 'c','a"],['c,'b','a'],['a",'c",'b'],['c,'a",'b']]
i & 2 (line5)
remlst & [ 'a', 'b' ] (line 6)
call perm(['a’, 'b'])
e &1 (lineb)
* remlist < ['a'] (line 6)
e intlst& [['a','b"],['b']+['a']]or[['a",'b'],['b','a']]
(line 9)

:def perm(lst) :
if len(lst) == 0: return [ ]
1f len(lst) == 1: return [ 1lst ]

intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst
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perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

©O© O 1 o U i W DN

intlst é [ [ lbl’ ICI’ lal ]’ [ 'C" |bl’ lal ]’ [ lal’ 'C" lbl ]’ [ 'C" Ial’ lbl ] ]
i & 2 (line5)
remlst & [ 'a', 'b' ] (line 6)
call perm(['a’, 'b'])
 returns[['a’,'b"'],['b","'a']]

:def perm(lst) :
if len(lst) == 0: return [ ]
1f len(lst) == 1: return [ 1lst ]

intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst
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perm(['a’, 'b']): return to line 7
Ist =['a’, 'b']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])
° returns [ [ lbl’ 'C" lal ]’ [ ICl’ lbl’ |al ]’ [ 'a', 'C" Ibl ]’ [ Icl’ laI’ lbl ]’
[ |a|’ |bl’ ICI ]’ [lbl’ lal’ ICI ] ]

:def perm(lst):
if len(lst) == 0: return [ ]
1f len(lst) == 1: return [ 1lst ]

intlst = [ ]
for 1 in range(len(lst)):
remlst = lst[:1] + Istl[i+1l:] perm(['a’, 'b’, 'c']): return to main program
for p in perm(remlst) : Ist=1['a’, 'b', 'c']
intlst.append ([ lstl[i] + p)
return intlst
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Initial call to perm: perm(Ist < [ 'a’, 'b", 'c' ])

©O© O 1 o U i W DN

intlst é [ [ lbl’ ICI’ lal ]’ [ 'C" |bl’ lal ]’ [ lal’ 'C" lbl ]’ [ 'C" Ial’ lbl ] ]
i & 2 (line5)
remlst & [ 'a', 'b' ] (line 6)
call perm(['a’, 'b'])
 returns[['a’,'b"'],['b","'a']]

:def perm(lst) :
if len(lst) == 0: return [ ]
1f len(lst) == 1: return [ 1lst ]

intlst = [ ]
for 1 in range(len(lst)):
remlst = 1st[:1] + lst[i+1:]
for p in perm(remlst) :
intlst.append ([ lstl[i] + p)
return intlst
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perm(['b’, 'c']): return to line 7
Ist = ['b’, 'c']

perm(['a’, 'b', 'c']): return to main program
ISt - [lal’ lbl’ Icl]
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