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76 contestants

20 new challengers on the last day
11 new challengers in the last 6 hours
The winner:
1. Edgar Orendain
1. Going Deep Blue

1. The best team on the
3rd floor of Davidson (U2)

1. Going DeepMind
Thank you to all the participants!
Full rankings: cs6la.org/proj/hog_contest
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Roadmap

Introduction
Functions
This week (Data), the goals are:
Data - To continue our journey through
abstraction with data abstraction
[Mu'tabilit)’] - To study useful data types we can
construct with data abstraction
(@bjects)
(Interpretation)
(%aradigms]

(Applications)
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Another way to implement the sequence abstraction

Links have two parts

------

flrst‘ the element 1n the Llink

-----
-----

-----

ThlS 1S a recursive definition: the rest of a linked Llist
1s another linked 1list

’--- ----------------------------

BN P e E I

.--- ---------------------------

This data structure has many names:
Linked list (C, Java)
List (Lisp)
Forward list (C++)
Linky Listys (TAs)
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"""Return the first element of a linked
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def rest(s):
"""Return the rest of the elements of a
linked 1list S."""

If a linked list s 1s constructed from a first element h
and a linked list t, then
e first(s) returns h, which is an element of the sequence
e rest(s) returns t, which is a linked 1list
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def len link(s):
"""Return the length of the linked list."""
if s == empty:
return 0
else:
return 1 + len link(rest(s))

def getitem link(s, 1):

Return the element at index 1.
if 1 == 0:
return first(s)
else:
return getitem link(rest(s), 1 - 1)

Never violate the abstraction barrier!
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def contains(s, elem):
"""Return whether ELEM is in the sequence S.
>>> contains([1l, 2, 3], 1)
True
>>> contains([1l, 2, 3], 4)
False
for x in s:
if x == elem:
return True

return False
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Linked Lists as Containers (demo)

def contains link(s, elem):

Return whether ELEM 1is in the sequence S.

>>> contains link(link(1l, link(2, link(3, empty))), 1)
True

>>> contains link(link(1l, 1link(2, 1link(3, empty))), 4)
False

if s == empty:

return False
if first(s) == elem:
return True
else:

return contains(rest(s), elem)
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Counting Partitions

def count partitions(n, m):

if n ==
return 1

elif n < O:
return 0

elif m ==
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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def partitions(n, m):
if n ==
return link(empty, empty)
elif n < 0 or m ==
return empty

else:
with m = partitions(n-m, m)

without m = partitions(n, m-1)
add m = lambda s: link(m, s)

with m = map link(add m, with m)
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Enumerating Partitions

def partitions(n, m):
if n ==
return link(empty, empty)
elif n < 0 or m ==
return empty
else:

with m = partitions(n-m, m)

without m = partitions(n, m-1)
add m = lambda s: link(m, s)
with m = map link(add m, with m)

return extend(with m, without m)

(demo)
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def

def

def

link(first, rest):

Construct a linked list from its first
element and the rest of the linked list."""
return [first, rest]

first(s):
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list s."""

return s[0]

rest(s):

"""Return the rest of the elements of a
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return s 1]
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Implementing Linked Lists (v2) (demo)

def link(first, rest):
def dispatch(msg):
if msg 'first':
return first
elif msg 'rest':
return rest

return dispatch
def first(s):
return s( ' first')

def rest(s):
return s( 'rest')



Implementing Linked Lists (v3)

def link(first, rest):
def dispatch(msg):
if msg 'brian’':
return first
elif msg 'marvin’':
return rest

return dispatch
def first(s):
return s( 'brian’)

def rest(s):
return s( marvin')



Summary

 Linked lists are one implementation of the sequence
abstraction

« Linked lists are composed of two parts:
« Tirst: the element 1n the link
- rest: the next link in the list (may be empty)

- Data abstraction means that the implementation details of
the first and rest selectors are unnecessary

« We can use functions to implement linked lists
- We can use lists to implement dictionaries

« Therefore, we can use functions to implement
dictionaries



