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CS 14 - Spring 2002

Midterm

Be sure to read each problem carefully and follow the directions.  Please feel free to ask if you have any questions.  Please work wisely.  Do not spend too much time on any one problem.

	Problem 1 - 24
	24
	

	Problem 25
	6
	

	Problem 26
	13
	

	Problem 27
	6
	

	Problem 28
	13
	

	TOTAL
	62
	


 Mark A for True and B for False.  Use your scantron.

1. Anything that can be solved by using queues, can be solved using stacks.

ANSWER
T

2. A stack is referred to as a FIFO structure.

ANSWER
F

3. Linked list implemented queues are more efficient in running time than array implemented queues.

ANSWER
F

4. When looking at the memory needed for one node, linked lists are more efficient in memory than array implemented lists.

ANSWER
F

5. O(NlogN) is more efficient than O(N2).

ANSWER
T

6. If an algorithm can be considered to run in O(N), then it can be considered to run in O(N2).

ANSWRE
T

7. When hashing using quadratic probing, you often get primary clustering.

ANSWER
F

8. When using hashing, a larger table size will always increase performance.

ANSWER
F

Multiple Choice.  Use your scantron.  

9. Removing an item from an array implemented list is done in

a. O(1)

b. O(N)

c. O(NlogN)

d. O(N2)

e. None of the above

ANSWER
B

10. Enqueuing an item in a linked list implementation of a queue is done in

a. O(1)

b. O(N)

c. O(NlogN)

d. O(N2)

e. None of the above

ANSWER
A

11. Pushing an item in an array implementation of a stack is done in

a. O(1)

b. O(N)

c. O(NlogN)

d. O(N2)

e. None of the above

ANSWER
A

12. Inserting in the front of a linked list is done in

a. O(1)

b. O(N)

c. O(NlogN)

d. O(N2)

e. None of the above

ANSWER
A

Given that array implementations are easier than linked lists but waste space, specify which 

implementation would be best suited for the following stack applications:

13. Cafeteria tray dispenser

a. array implemented stack

b. linked list implemented stack

ANSWER
B

14. Converting an infix expression to postfix

a. array implemented stack

b. linked list implemented stack

ANSWER
A

15. Taking a path that needs to be followed in reverse for the return trip

a. array implemented stack

b. linked list implemented stack

ANSWER
B

(5 questions) Using a hash table size of 10 and the following hash function 

(D4 + D22 + D03)%size
where the Ds refer to the digits in the given order …D4D3D2D1D0
Assume that the hash table originally looks like the following, where the Xs denote something is 

in the cell, using linear probing what index would the following values be inserted into?  Each question builds on each other, they do not each start from the given hash table.



16. 9581 gets inserted where:

a. index 1

b. index 6

c. index 2

d. index 8

e. None of the above

ANSWER
D

17. 339765 gets inserted where:

a. index 2

b. index 1

c. index 8

d. index 7

e. None of the above

ANSWER
B

18. 31040 gets inserted where:

a. index 3

b. index 4

c. index 2

d. index 8

e. None of the above

ANSWER
A

19. 4392 gets inserted where:

a. index 2

b. index 8

c. index 1

d. index 7

e. None of the above

ANSWER
A

20. 826 gets inserted where:

a. index 5

b. index 0

c. index 2

d. index 4

e. None of the above

ANSWER
D

(4 questions) Using a hash table size of 10 and the following hash function 

(D4 + D22 + D03)%size
where the Ds refer to the digits in the given order …D4D3D2D1D0
Assume that the hash table originally looks like the following, where the Xs denote something is 

in the cell, using quadratic probing what index would the following values be inserted into?  Each questions builds on each other, they do not each start from the given hash table.



21. 8470 gets inserted where:

a. index 7

b. index 6

c. index 2

d. index 1

e. None of the above

ANSWER
A

22. 339765 gets inserted where:

a. index 7

b. index 6

c. index 2

d. index 1

e. None of the above

ANSWER
D

23. 9581 gets inserted where:

a. index 1

b. index 6

c. index 2

d. index 5

e. None of the above

ANSWER
D

24. 826 gets inserted where:

a. index 4

b. index 1

c. index 3

d. index 1

e. None of the above

ANSWER
A

25. (6 pts) Assume a linked list contains three items "him", "her", and "its".  The head pointer points to the item "him".  Assume p and q are both node pointers.  What is the effect of the following code (draw a picture):

a. p = head.next

p.item = "she"




ANSWER
head
p

HIM
SHE
ITS
NULL

b. p = head.next

q = p.next

p.next = q.next




ANSWER
head
p



q

HIM
SHE
NULL


ITS

26. (13 pts) Write efficient code to reverse the order of the contents of a singly linked list.  Give the Big-Oh notation for the algorithm.

ANSWER


// get new head pointer for new list


Node * ptrhead = NULL


Node *temp

Node *addnode


temp = head


// iterate through list

while (temp != NULL)


// get first node in list



addnode = temp

// make list shorter, not include above node

temp = temp.next

// add node to front of new list

addnode.next = ptrhead

ptrhead = addnode


// make head of old list point to new reversed list


head = ptrhead


O(N)

27. (6 pts) Explain two different linked list variations (from a simply singly linked list), and list a positive and negative factor for each variation.

ANSWER


VARIATION

pro



con


Sentinel


decrease cases


waste one node space


Doubly


easy access to prev

more pointers, more space per node


Circular


no seg faults - no NULLS

hard to know when to stop traversal

28. (13 pts) Assume you have three queues called Q, Q1, and Q2.  Q is an empty queue.  Each node in a queue has two parts, item holds the value in the queue, arrival holds the time(as an integer) the item was put into the queue.  Write code to merge Q1 and Q2 into one queue, Q.   When you have the final queue, Q, the queue rule should still apply (the item in the queue the longest will be the first to be removed).  What is the Big-Oh notation?  Assume a queue includes the functions:

void Enqueue(nodetype);

nodetype Dequeue();

int Empty();

nodetype is an object that includes an itemtype and an integer

ANSWER


Declare two nodetype objects, node1 and node2

Repeat until either queue is empty



Dequeue Q1 and Q2 into node1 and node2 respectively



if node1 has an earlier arrival time (or equal)





Enqueue node1 into Q





Dequeue Q1 into node1




otherwise





Enqueue node2 into Q





Dequeue Q2 into node2

For queue that is not empty





Dequeue node and Enqueue into Q




O(N)
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