PS2 Comments (CS216 Spring 2006 13 February 2006

Problem Set #2 Comments

LinkedList.py ContinuousList.py
Operation Running Time Memory Running Time | Memory
length(self) O(n) O(n)™* or ©(1) o(1) o(1)
__init__(self) O(1) O(1) O(1) O(1)
access(self,index) O(n) O(n) or O(1) (1) o(1)
append(self,value) O(n) O(n) O(n) O(n)
__str__(self) O(n) O(n) O(n) O(n)

** Note: this answer is different from what was given in PS2 (see discussion below)

time and memory since everytime these classes are initialized, it allocates a constant amount of memory.
There is no input size to scale here.

The running time of access for LinkedList is in ©(n), but only ©(1) for ContinuousList. This is
because in the worst case, we need to call access, n times to get the last element. The memory usage
comprises the memory that must be maintained on the state (for example, to store local variables and
the return address), and any data structures created during the evaluation. The length and access
methods use ©(n) for the memory and running time. length in LinkedList.py calls itself n times.
Each time it calls length, it needs to allocate a constant amount of memory. Hence, a straightforward
implementation of length will use space in ©(n). However, the interpreter may implement tail recursive
calls more efficiently. When there is no computation to do at the callsite after the recursive call, the
recursive call can reuse the stack space from the call site. Clever interpreters and compilers (such as
Python), will not use stack space to keep track of tail recursive calls. If this is done, the amount of
memory used in the length and access methods is constant (©(1)).

Since both LinkedList and ContinuousList are immutable lists, the running time and memory use of
append is in ©(n). Both need to create a copy of the original list before adding the new element.

The __str__ operations both construct a result that contains all the elements of the list, so its size
grows with the length of the list. Hence, both its running time and space usage are in O(n).

The __init__ method for both LinkedList.py and ContinuousList.py is in ©(1) for both running

Problem 2

Without changing data representation or semantics at all, it is not possible to improve the asymptotic
running time of any of the methods. To do so would require keeping additional information or changing
the structure of the data representation.

We can see this because for the LinkedList implementation, it requires following n next pointers to

str__ methods all require reaching the
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else:

return self
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<
773
wn
—
V]



partition.

ment in alist.

root:

else:



right side

else

yield tree

else

yield tree



yield tree

0

2]
=]
8

1

N
0]
o
£
H
5]
2}
=
=}

=0

8
v
™
o
o
7}
ot
|

yield tree

g O
non
N =

o

n
O
o]
L}
0]
1}
o

H
o)
o
e
R
=
n
(e
o
R
o

o'
O]
n
ot
(2]
(9]
[e]
R
0]
|
o

| |



yield tree

.
e
|
yield tree

else:

print tree
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