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EE322c - Exam 2 – Fall, 2006

University of Texas at Austin  

Name ____________________________________ 

Test taking instructions.  No calculators, laptops or other assisting devices are allowed.  Write your answers on these sheets. If you need scratch paper then use the backside of the page preceding the question. Wherever code is required, write Java statements in the blank areas provided, or by modifying the given code in place. You are not required to follow the coding style guidelines when writing code on the exam, but be as neat as possible. If you are unsure of the meaning of a specific test question, then write down your assumptions and proceed to answer the question on that basis.  If you see a typo or syntax error, fix it, circle it, and if you are right you will get a bonus point for each one fixed. In your programming solutions on this test you may use any of the methods that you know from the library unless prohibited by the specific question.   Questions about the exam questions will not be answered during the test. 

0. Program Measurements [4 points ]. For your programming assignments 3 and 4 fill in the table below by providing the data required to answer: 

- how big was each program (in SLOCs)?  

- how many hours of effort did you personally expend on each (in approximate person hours)? 

- how many serious logic defects did you have to fix to get it working? 

	Assignment 
	# of SLOC
	Person

hours
	# of logic defects

	3
	
	
	

	4
	
	
	


SLOC (source lines of code) – Each physical line in the source code listing counts as 1 SLOC. However, lines which are only comments and blank lines are not included in this count. Code modules included from the Java libraries do not count, but the include statement does. Only SLOC delivered in the final submitted .java file for grading should be counted. For assignment 4 report the additional SLOC added or modified, but not those reused “as is”.

The unit of measure for effort is a person hour which is defined as: " an hour of time expended by you in the course of doing the assignment". 

A defect is a flaw in your program that causes it to not work properly.  This includes both syntax errors and logic errors.  We are interested in the number of serious logic errors that you encountered and had to fix in completing the assignments. Serious means that it was not immediately obvious what the problem was.

1. Terminology.  [20 pts.]  Answer each of the following questions; choose the best answer from below.  Answers can be used more than once.  

A. ___ a generic data structure that stores a large group of elements with common operations for adding,

              removing and accessing elements.

B. ___ an integral type associated with Collections that can be used to cycle through the elements.

C. ___ a sequence collection that provides direct access through an index and grows dynamically at the rear

D. ___ a technique to measure the efficiency of an algorithm by estimating the number of key operations that 

              the algorithm must perform.  

E. ___ a sorting technique using a series of queues as intermediate structures  

F. ___ a data structure which supports a LIFO “last in, first out” process.

G. ___ a data structure which supports a first-in-first-out (FIFO) process.

H. ___ a special form of queue from which items are removed according to their designated priority and not 
              the order in which they entered.
I. ___ a sequence of numbers that behave like random numbers but are produced in a deterministic way.
J. ___ the ability to control access to a general class of actions through one interface.
K. ___  a prohibited language construct
L. ___ a class level variable
M. ___ a method that is defined in the Object class
N. ___ a company that makes systems for oil well applications
O. ___ a modifier that makes a variable constant
P. ___ a class that encapsulates a primitive type within an object
Q. ___ a form of expression notation in which each operation follows the two operands which it combines 
R. ___ the process of executing a program to find errors
S. ___ a type of testing which uses knowledge about the internal structure of a program
T. ___ a type of testing in which old tests are rerun to see if a change caused a problem
a) abstract class

b) adapter collection

c) array

d) associative container

e) bin sort

f) Big O

g) circular linked list

h) collection

i) clone

j) doubly linked list

k) final

l) goto

m) insertion sort

n) interface

o) iterator

p) list

q) overloaded

r) overwritten

s) polymorphism

t) postcondition

u) precondition

v) priority queue

w) pseudorandom

x) queue

y) RPN

z) regression

aa) selection sort

ab) sequence container

ac) Schlumberger

ad) Stack

ae) static

af) testing

ag) Vector

ah) White box

ai) Wrapper

aj) Valero

2. Multiple Choice. [4 pts. each - 16 pts total] For each of the following subparts A-D, circle the best answer.

A. What is the value of the postfix expression    2 3 4 5  +  *  +

i) 10

ii) 0

iii) 25

iv) 29

v) none of the above

B. For a given value of n, what is the most accurate Big-O estimate for the following code segment in terms of the number of assignment operations done for x: 

  for (int i=0; i<n; i++) 

  { for (int j = 1; j < n; j = j * 2) 

     {  x = x + 4;

     }

   }

i) O (n 2)

ii) O (n)

iii) O (log 2 n)

iv) O (n log 2 n)

C. If the characters ‘A’, ‘D’, ‘C’, ‘B’ are put into a queue (in that order), and then retrieved one by one, what will be the order in which they are removed?

i) ABCD

ii) DCBA

iii) DCAB

iv) ADCB

D. Given three arrays with L, M and N elements respectively,  estimate the running time for the following algorithm in terms of the number of times that the pairwise comparison step is executed: 

repeat the following for i from 1 to L for array1


   repeat the following for j from 1 to M for array2



repeat the following for k from 1 to N for array3

pairwise compare array1[i], array2 [j] and array3 [k] and based on the   result do one the following

case 1: if array1[i] and array2 [j] are equal then { do something 1}

case 2: if array1[i] and array3 [k] are equal then { do something 2}

case 3: if array3[k] and array2 [j] are equal then { do something 3}



end repeat

   end repeat

end repeat

i. O ( log 2  (L+M+N) )

ii. O ( N 3 ) 

iii. O ( L * M * N )

iv. None of the above
3.  Evaluation. (4 points each = 12 pts. total) For each of the following code segments, write in the value of the variable x after the Java statements are executed.  You may assume that the proper #include statements have already appeared. 

A.
______________

Vector  <Integer> alist = new Vector  <Integer> ( );






alist.addElement (40); 






alist.addElement (10);






alist.addElement (20);






alist.addElement (8);






int x = alist.firstElement ( ) *  alist.lastElement ( ) ;

B.
______________

Stack <Integer> intStack = new Stack <Integer> ( );






intStack.push (6); 






intStack.push (5);






intStack.push (10 + intStack.peek ( ));






int y = intStack.peek ( ) ;






intStack.pop ( ) ;






int x = y + intStack.peek ( ) ;

C.
______________

int array [ ] = {1,2,3,4,5,6,7,8,9};

    




LinkedList  <Integer> s = new LinkedList  <Integer> ( );






for (int i = 0;  i < 9; i++) s.addLast (array [ i ]);






s.removeLast ( ); 

 




int x = s.getFirst ( ) + array [8]; 

Question 4.  [7 points each = 21 total] There are 3 parts to this question 

A. Finish the implementation of the method below whose purpose is to return a vector which contains the intersection of two given integer vectors v1 and v2.  The intersection includes all those elements that are found in BOTH vectors (not just in one of them).  You may assume that the values in v1 and v2 are integers that are in no particular order.  The resultant vector will be without duplicates.

public static Vector<Integer> intersection (Vector<Integer> v1, Vector<Integer> v2) 

{

   }

B. describe the set of black box tests you would use for the intersection method in part A.

C.  draw a control flow graph of your intersection method from part A.       

Question 5  [27 points total].   There are 4 parts to this question in which you are to design and create a new data type to support Big Integer Arithmetic for the following application.

Problem:

In the year 2050, in order to build the new version of Intergalactic Mapquest, you will need to keep track of large mileage values between interplanetary objects.  For example, you will need to record that it is 3,647,200,000 miles from the center of our solar system to the outermost planet (Pluto), and that it is 4,692,556,800,000,000 miles from our solar system to the Orion system.  You will need to be able to add and subtract these large mileage values so that we can plan a starship travel route and compute the amount of fuel that will be needed.   Unfortunately, in order to be backwards compatible with previous versions of the Mapquest product suite you will still be using the Java  language for development;  which sadly still uses a 32 bit representation for its int data type. So, you will need to design a BigInt data type for your purposes.

As seen in the figure below, you will represent a BigInt value by a list of nodes with int data values in each node. Each node stores a block of up to 3 consecutive digits.  You will need references to the beginning and end of the list as well.  You will only need to represent positive BigInt values. For example, the number 9,145,632,884 would have the following BigInt representation. 

[image: image1..pict]
Operations:  You will need operations for inputting and outputting a BigInt, as well as, operations for adding and subtracting a pair of BigInts. 

1. Input is done in blocks of 3 digit ints, left to right, separated by spaces. As each new block is entered, a node is added to the end of the list.  The first block may have less than 3 digits. 

2. Output is done by a forward traversal of the list, from left to right, separating each 3-digit block by a comma. 

3. Addition adds the associated groupings of two given BigInts from right to left, handling any carry digits from group to group as needed, and creates a new BigInt as the result.

4. Subtraction is legal when taking a smaller BigInt value from a larger BigInt value – that is, no negative answers are allowed.  In the legal case, subtraction processes the groupings from right to left, handling any borrowing that is required from group to group as needed, and creates a new BigInt as a result.   
Given the above information, you are to design the ADT for BigInt.  You should describe all of the data elements that are needed.  You should describe all of the necessary methods (including constructors); each one in terms of its 4 parts : the interface (how you call it), the general operation (what it does), any preconditions (what must be true before it executes), any postconditions (what is true after it executes).  You must also define the class for a BigInt node, which will be contained within the BigInt class at the same level of description.

A. [8 pts] Show your ADT. If you want to write your method interfaces in a Java like syntax that is all right

B. [8 points] As part of your ADT design you will need to select and justify any underlying data structures needed to implement BigInt.  You have the freedom to use any of the data structures that we have covered in class, including the sequence Collections framework classes.  Write your justification (why you selected the implementation data structure) in terms of the suitability to support the necessary operations, and any performance considerations. Describe your choices and justification here.

C. [8 points] write the BigInt class implementation (partial). Show all classes, variables and method headers.  You do not have to actually write any of the methods except for the Addition method.  Show your code for Addition.

D. [3 points] show an example of how another class (e.g. the driver) would create and then add two BigInts.































