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CS 14: Data Structures and Algorithms

Lab 7: Heaps
Peter H. Fohlich Wagner Truppel
phf@cs.ucr.edu wagner@cs.ucr.edu

Out on: February 17, 2003
Due by: February 23, 2003

Instructions: Remember to follow the instructions void add( const T &t )
&t );
)

and policies for assignments given on the course Vvoid rem( const T

website. This week’s assignment consiststwb bool has( const T'&t
separate parts: bool empty() const;

const;

_ ' Furthermore, the twdeap-specificoperations (the
e anat homeprogramming exercise (reason for using this data structure in the first place)

e anat homewritten exercise (2) must be provided as well:

T min() const;
While there is no mandatory “in lab” exercise, we  void rem _min();

encourage you to attend lab anyway and work on tlggr a heap of sizes, the operationsnin() and

at home” parts. The a.lt home” parts are doefore empty() must execute iD(1) time, the operations
8:00 pm on the date given above. You have to use

. . : add() andrem_min() must execute ir)(1
the department’s electronic turnin service éwery- 0 0 (log n)

thing. including thewritt ¢ Put uti time, and the operationem() andhas() must
g, Including thewritien part. Fut your SoIUton o, o e in0(n) time (or faster if you can make them
for the latter into thetext file solution-7.txt

L . ' faster). Your implementation should also use onl
and turn it in together with the other files. ) P y

O(n) space.
You can provide anlterator or add the oper-
1 At-Home: Implementing Heaps ationint size() const; if you want, but nei-

ther is required for this assignment. Note that there

Your task for this week is to implement theeap is no a-priori limit on the size of the heap, so your
data structure discussed in the lecture. Your impfeRnstructor should not take any arguments and your

mentation should be in the form oftamplate class implementation should be able to “grow and shrink”
MinHeap in a file minheap . as necessary. Finally, your implementation should

If available, your TA may provide a test driver fofOnstrain the type paramefes little as possible.

your code. Otherwise you're on your own to ensure

that your implementation works correctly. 2 At-Home: Heaps of Problems
Since a heap maintainsatof elements, it should

adhere to ADTSet and provide the following basicAnswer the following questions iane or two sen-

operations: tenceseach (the shorter the better):
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1. The only difference betweenMinHeap and a
MaxHeap are the names of two operations as
well as the use of “greater than” instead of “less
than” on the type paramet&r How would you
organize an implementation bbth classes?

Hint: This is a fairly open-ended question with
no single “correct” answer but lots of “wrong”
ones.

2. How can we implement aingle data structure
that supportsnin() andmax() in O(1) time,
rem_min() and rem_max() in O(logn)
time, and that still retains all the “other quali-
ties” required in part 1 above?

3. Heaps can be used to implemeptiority
gueueswhich entail a slightly different set of
operations than required in part 1 above. How
would you design the C++ interface for a class
PriorityQueue  ?

Answerin your own words if you want to avoid be-

ing accused of cheating! If you use souragker
than the assigned books for your answer, be sure to
include areferenceas well!
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