

CSE 1310	 Test 3	Spring 2019

[bookmark: _GoBack]Name:  Key		UTA ID:  	

Instructions:
1. The test is worth 100 points.  The point value of each question is given with the question.  There are also extra credit questions at the end.
2. Read all of the instructions for each question and answer what is asked.  Do not write down random stuff if you don’t know the answer.
3. All questions that have the same question number are related to each other.  However, they are not all necessarily dependent on each other so you can skip around if needed.
4. The test is CLOSED book and CLOSED notes for all printed and hand-written material EXCEPT the Java cheat sheet as posted earlier in the semester.  You may NOT bring an electronic book or any electronic device to use during the test (no computer, no smart phone, etc.).  No calculators allowed. 
5. You will write your answers on the test pages.  If additional space is needed, you may use the backs or bottoms of the pages or extra paper.  Please make a note on the test page whenever your answer continues onto another page and indicate where the answer is.  Please staple all extra pages to your test when you turn it in.
6. Please write legibly and large enough to read easily.  Your writing should be readable if the test is sitting on a desk in front of me.  I am not looking for perfect handwriting but it does need to be legible.  I will deduct points if your answers are much more difficult to read than those of the general student.  
7. For multiple choice questions, circle the letter of your answer choice.  Circle only one choice for your answer unless the instructions direct otherwise.
8. If you have a question during the test, please raise your hand.  The TA and/or I will be available to come hear your question.  Sometimes we may not be able to answer your question because it gives you too much information but you should always ask.
9. DO NOT HARDCODE your answers for the shown examples. Your answers should work for general data (e.g. different sizes, etc).

10. Do not use Java instructions that solve most of the problem for you as you may be bypassing the purpose of the question. If you are considering such a method, check with the instructor first.

11. If a question asks you to write a method to achieve a task, you do not need to write main or call the method, unless explicitly asked to. But if you want to write some helper functions to use in your method, you can do that.
12. You have 1 hour and 20 minutes to complete the test. 
13.  TEST IS DOUBLE-SIDED.  WORK EVERY PAGE

1. Use the Java code below to answer the questions that follow:	 

 final int MAXCOL = 4;
 int[][] matrix = new int[MAXCOL][MAXCOL];
 int firstVal = 3;
 int val = firstVal;
 for (int r = 0; r < MAXCOL; r++)
    for (int c = 0; c < MAXCOL; c++)
    {
       matrix[r][c] = val;
       val = val + firstVal;
    }

Write a table showing the values that would be stored in array matrix after the code above runs.  
	{12 pts}  

matrix	[0]	[1]	[2]	[3]
[0]	3	6	9	12
[1]	15	18	21	24
[2]	27	30	33	36
[3]	39	42	45	48

{Labels for the columns and row 2 pts}  Forgot to add it to the instructions…
{Correct number of values 2 pts}
{Correct layout of the table 2 pts}
{Correct values 6 pts for:
	Correct locations
	Correct additions
	Correct assignments}


2.  Use the Java code below to answer the questions that follow:

    public static boolean whatIs(String str)
    {
        if((str.length() == 0) || (str.length() == 1))
          return true;

        if(str.charAt(0) == str.charAt(str.length()-1))
        {
          return whatIs(str.substring(1, str.length()-1));
        }
        else
            return false;
    }

a)  What kind of data does the whatIs method return?	{3 pts}

boolean




b)  What result will each of these method calls return?	{2 pts each; 8 pts total}


whatIs(“recur”)   returns the value   false	

whatIs(“racecar”)   returns the value   true	

whatIs(“repair”)   returns the value  false	

whatIs(“radar”)   returns the value true	



c)  The whatIs method demonstrates what type of repetition? 	{3 pts}

recursion



3. Assume you have a 2-D array of integers is used to indicate which airline seats are reserved.  A zero value indicates that the seat is already reserved.  A non-zero value gives the price to reserve the seat.  Write a method that takes this kind of 2D array as an input and returns the first row that has at least one seat available, i.e. at least one seat is not reserved. If no seat is available, it should return -1. The method should not print anything.  See table for example seat arrays.   You can assume the array is rectangular (all rows have the same length and all columns have the same length).	{23 points}

	For this 2D seat array it returns 1
	For this 2D seat array it returns -1

	[0] [1] [2] [3] [4]
[0]	0	0	0	0	0
[1]	0	389	423	423	423
[2]	0	389	423	0	0
[3]	393	349	0	393	393
[4]	393	349	393	393	393
[5]	0	349	0	0	0
	[0] [1] [2]	[3] [4] [5]
[0]	0	0	0	0	0	0
[1]	0	0	0	0	0	0
[2]	0	0	0	0	0	0




public static int airlineSeatRow(int[][] seats)
{  //int rowNum = -1;
   for (int r= 0; r < seats.length; r++)
      for (int c=0; c < seats[0].length; c++)
         if (seats[r][c] != 0)
            return r;  // rowNum = r;
   return -1;  // return rowNum;
}

{method header, return type, and parameter  7 pts}
{loops to go through rows and columns using array lengths 7 pts}
{test to see if a seat is available, i.e. test to see if seat value is NOT zero 4 pts}
{indicate what seat is found either by saving row value for later or returning row value 2 pts}
{return a value indicating a row found (if not already returned) or no row 2 pts}

[public static 1] [int 1] [airlineSeatRow any name 1]([int[][] 2] [seats any 1]) [fmt 1]
{
[row loop 2]   for (int r= 0; r < [seats.length 1]; r++)
[col loop 2]      for (int c=0; c < [seats[0].length 2]; c++)
[if test 1]         if ([seats[r][c] != 0 3 test for available seat])  // must test for 0 -1
            return [r 2 save/return row #];
   return [-1 2 save/return -1];
}


4. Perform the following conversions.  Show all the steps you took to calculate the number.  If you only show the final result (and not the steps), you will get NO CREDIT for the problem.  If you do your work on an extra page, make sure to label the extra page with your student ID number  and the question number and staple it with your test. 	{16 pts total}
a)	 Convert the following number from base 2 to base 10. Show your work.	{4 pts}
	11010012
 3 pts conversion; 1 pt result
(1 * 26) + (1 * 25) + (0 * 24) + (1 * 23) + (0 * 22) + (0 * 21) + (1 * 20)  =
 1 * 64  +   1  * 32  +   0          +    1 * 8  +      0          +    0        +   1 * 1  =
      64     +      32     +                           8    +                                             1    =        10510

b)	Convert the following hexadecimal number from base 16 to base 10. Show your work. 	{4 pts}
	CE16

(C * 161)  +  (E * 160)  =                             3 pts conversion; 1 pt result
(12 * 16)  + (14 * 1)  = 
     192      +         14        =    20610

c)	Convert the following number from base 10 to base 2. Show your work. 	{4 pts}
	38810
		            1  r 1      3 pts conversion; 1 pt result
388 / 2 = 194 r 0	    2 | 3 r 0
194 / 2  = 97 r 0	    2 | 6 r 0
97 / 2 = 48 r 1	  2 | 12 r 0
48 / 2 = 24 r 0	  2 | 24 r 0
24 / 2 = 12 r 0	  2 | 48 r 1
12 / 2 = 6 r 0	  2 | 97 r 0
6 / 2 = 3 r 0	2 | 194 r 0
3/ 2 = 1 r 1	2 | 388

1100001002

d)	What is the largest integer that can be represented with 7 bits in base 2? You can assume that only positive (non-negative numbers) are represented and all the bits are used for them. After you write it in base 2, convert it to base 10. 	{4 pts}

__1_  _1__  _1__  _1__  _1__  _1__  _1__ 2	1 pt binary; 2 pts conversion; 1 pt result

1 1 1 1 1 1 12 = 12710


5. Assume you have a name array of strings that holds superhero name, first name, and last name.  Now assume that you want to create a superhero roll that contains all these names.  For example, one name array on the roll could have superhero “Batman” with first name “Bruce” and last name “Wayne”.
The superhero roll can be either an ArrayList of name arrays {for 23 points max} OR an array of name arrays, i.e. a 2D String array {for 18 points max}.  So the superhero roll is a 2-D structure that is either an ArrayList of arrays of strings OR array of arrays of strings.  
Write a method called heroOut that takes a parameter of the superhero roll and another parameter of a superhero name (just one string with a name in it) and performs the following steps:
	* Look through the superhero roll to find the superhero name.  Assume every string is capitalized.
	* Perform the following actions on the results:
	a) If superhero roll has no names at all, print “No heroes”
	b) If a name array with the given superhero name is found in the roll, remove the name array that contains the superhero name from the superhero roll.  Do not leave gaps in the roll after the name array is removed and don’t leave duplicate name arrays in the roll.  Also print the message, “Eliminated a hero”
	c) If the given superhero name was not in the superhero roll, print “Not a hero”
Note: You need to write only the heroOut method definition (header and body).  You do NOT need to create or put values in the superhero roll or call the heroOut method, i.e. you don’t need to write any of the main method for this question. You can assume that there are NO duplicate entries in roll (i.e. there is only one name array for each superhero name). No error checking needed.  [If you use extra paper for this answer label the extra page with your student ID number and the question number and make sure it gets stapled to your test when you turn it in.]	{23 pts or 18 pts}

// ArrayList answer
public static void heroOut([ArrayList<String []>3] roll, String shName)
{					// misc.{3 pts}
   int i = -1;
   String[] names;
   if (roll.size() == 0)  // case to check for empty {2 pts}
      sout(“No heroes”);  // msg {1 pt}
   for (i=0; i < [roll.size() 2]; i++)
   {  names = roll.get(i);   // indirect access {3 pts}
      if (names[0].equals(shName))  // equality test {2}
      { roll.remove(i);  // .remove {3 pts}
         sout(“Eliminated a hero”);  // msg {1 pt}
         return;  // or i = roll.size() + 1;
     }
   }
   if (i == roll.size())  // element not found {2 pts}
      sout(“Not a hero”);  // msg {1 pt}
}          



// Array answer
public static void heroOut([String [][] roll 1], String shName)
{						// misc.{3 pts}
  int loc = roll.length;  // location to remove element
  String[] blankNames = {"","",""};
  if (loc == 0)    // case to check for empty {2 pts}
     System.out.println("\nNo heroes");  // msg {1 pt}
  else
  {  for (int i= 0; ((i < [roll.length 1]) && 
                     (loc == roll.length)); i++)
     {  // direct access to element [][0]  {1 pt}
        if (roll[i][0].equals(shName))  // equality test {2}
          loc = i;  // found element at index i, saving as loc
     } // removing element {3 pts}
     if (loc < roll.length) // if element was found,
     {  for(int r = loc; r < (roll.length-1); r++ )  
          roll[r] = roll[r+1];           
        roll[roll.length-1] = blankNames; 
        System.out.println("\nEliminated a hero"); //msg{1 pt}
     }
     else  // case for element not found {2 pts}
        System.out.println("\nNot a hero");  // msg {1 pt}
  }
}






6.  Use the Java code below to answer the questions that follow.  Assume the method swap is defined and works properly.  

public static void someSort(int[][] array2D)
{   int colNum = array2D[0].length - 3;
    for (int pass = 0; pass < array2D.length; pass++)  
      for (int comp = 0; comp <  array2D.length -1 ; comp++)
          if (array2D[comp][colNum] < array2D[comp+1][colNum])
              swap(array2D,comp);     
}
If array2D is 

	[0]	[1]	[2]	[3]	[4]
[0]	1941	8	2017	175	57
[1]	1939	27	1989	178	77
[2]	1942	5	0	185	81
[3]	1962	1	2003	244	630
[4]	2000	1	1967	170	57

then after a call to someSort(array2D), what are the values in array2D?  Write array2D in rows and columns format below. 	{12 pts total}  

	
	{2 pts}
	{2 pts}
	{4 pts}
	{2 pts}
	{2 pts}

	
	[0]
	[1]
	[2]
	[3]
	[4]

	[0]
	1941
	8
	2017
	175
	57

	[1]
	1962
	1
	2003
	244
	630

	[2]
	1939
	27
	1989
	178
	77

	[3]
	2000
	1
	1967
	170
	57

	[4]
	1942
	5
	0
	185
	81



Correct values in Col 2 in correct order {4 pts}
Other columns {2 pts each}


Extra credit

XC1) Use the Java code below to answer the questions that follow: 

public static int[][] matrixmod(int[][] matrix)
 {
  final int tr = matrix.length;
  final int tc = matrix[0].length;
  int[][] matrix2 = new int[tc][tr];

  for (int r = 0; r < matrix.length; r++)
    for (int c = 0; c < matrix[0].length; c++)
      matrix2[c][r] =  matrix[r][c];
  return matrix2;
 }

If matrix is 
{	4	8	12	}
{	5	10	15	}
{	6	12	18	}

then after the call  int[][] myTable  = matrixmod(matrix); , what are the values in myTable?  Write myTable in rows and columns format below. 	{8 pts total}  



{	4	5	6	}
{	8	10	12	}
{	12	15	18	}

{ 1 pt per value}






XC2)  Write a rhyme about your plans for studying for the final exam in 1310.  
	{ANY polite answer will receive 2 points.}
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