CSE 1310	 Test 2	Fall 2018

Name:		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 open book and open notes for all printed and hand-written material.  You may NOT bring an electronic book or any electronic device to use during the test (no computer, no smart phone, etc.)  You may use as much printed or written material as desired including copies of code examples.
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. You have 1 hour and 20 minutes to complete the test.




1)  Assume a text file "Test2ArrayData.txt" has a number of lines of data.  The first few lines are:

11.71 1 15 0.84
42.28 3 10 0.45
81.37 2 8 0.67
9.99 2 14 0.048
40.6 4 7 0.43

where the four values on one line of the file represent, in order:
    book price for one title
    quantity of books to purchase of that title to add to store stock
    number of books on hand of that title
    percentage to discount books on hand

1.a)  Write the Java code to implement everything in the comments below.  Use the bottom of this page and/or the next page as desired.  NOTE: Random code that does not implement the steps below will have points deducted.	{total 26 points}

Assume that a Scanner named input  has been declared and is correctly connected to the input file named “Test2ArrayData.txt”.

/*  
Declare array lineData to hold the 4 doubles from a line of a file. Declare an array to hold 50 doubles which will represent book values.  Declare other variables as needed.	
	{declarations 4 points}

Repeat the following set of steps for all lines in the file: 	{loop control 2 points}

Read four doubles (as doubles not strings) from one line of the input file and store in the four array locations in lineData.	{input 8 pts}
        
After reading in the four values, use the values in the lineData array to calculate the final book value for that title as:	{calculate “final book value” 5 pts}
    (Price * Quantity to add to stock) + 
    (Price * Percent to discount price per books in stock * Quantity on hand)
Store this book value into the book values array	{assign values into the array 2 ptss}

When all lines have been read from the file, calculate total value of all books as the sum of all values in the book values array.  Print the total books value as a dollar and cents value in an output sentence of "Total books value is $___.__" where the blanks are the filled in dollars and cents value.
	{calculate and print “total value” 5 pts}
*/
// You may write all your code on the next page if desired.



continue 1.a)  
//Declare array lineData to hold the 4 doubles from a line of a file. Declare an array to hold 50 //doubles which will represent book values.  	{4 pts}
        double[] lineData = new double[4]; 	// 2 pts
        double[] bookValues = new double[50]; 	// 2 pts
        int counter = 0;
        double totalValue = 0;


//Repeat the following set of steps for all lines in the file:	{2 pts}
        while (input.hasNextLine())

// Read four doubles (as doubles not strings) from one line of the input file and store in the four 
// array locations in lineData. 	{8 pts}
        {
            lineData[0] = input.nextDouble();	// 2 pts
            lineData[1] = input.nextDouble();	// 2 pts
            lineData[2] = input.nextDouble();	// 2 pts
            lineData[3] = input.nextDouble();	// 2 pts

//After reading in the four values, use the values in the lineData array to calculate the 
// final book value for that title as:  {5 pts}
//    (Price * Quantity to add to stock) + 
//    (Price * Percent to discount price per books in stock * Quantity on hand)
// Store this book value into the book values array	:  {2 pts}
            bookValues[counter] =  	// 2 pts
 (lineData[0] * lineData[1]) + 
                (lineData[0] * lineData[3] * lineData[2]);	// 5 pts

//  When all lines have been read from the file,  {1 pts}
            input.nextLine();
            counter++;
        }

// Calculate total value of all books as the sum of all values in the book values array.  {2 pts}
        for (int i=0; i < bookValues.length; i++)
        {
            totalValue = totalValue + bookValues[i];  
        }
//Print the total books value as a dollar and cents value in an output sentence of
// "Total books value is $___.__" where the blanks are the filled in dollars and cents value. .  {2 pts}
        System.out.printf("Total books value is $%.2f\n",totalValue);


1.b)  Rewrite your input statements, i.e. the {input 8 pts} section, from question 1.a to read data as strings then convert strings to doubles and store the doubles in the lineData array.  Only rewrite the input statements.	{read strings 3 pts; convert to doubles 5 pts}  
 
// any of these approaches – get all four values
            lineData[0] = Double.parseDouble(input.next());  // 2 pt
            String tempDouble = input.next();// 1 pt
            lineData[1] = Double.parseDouble(tempDouble); // 1 pt
            tempDouble = input.next();// 1 pt
            lineData[2] = Double.valueOf(tempDouble); // 1 pt
            tempDouble = input.next();// 1 pt
            lineData[3] = new Double(tempDouble).doubleValue();//1 pt


1.c)  Declare an ArrayList of doubles called bookDataAL that would replace lineData.  Rewrite your input statements, i.e. the {input 8 pts} section, from question 1.a to read the doubles as in 1.a) and assign the input data values into the ArrayList instead of into lineData.		{declaration 4 pts; input 4 pts}

ArrayList<Double> bookDataAL = new ArrayList<Double>(4); // 4 pts

// with or without indices
            bookDataAL.add(input.nextDouble());    // 1 pt
            bookDataAL.add(1,input.nextDouble());  // 1 pt
            bookDataAL.add(2,input.nextDouble());  // 1 pt
            bookDataAL.add(3,input.nextDouble());  // 1 pt




1.d)  Declare a two dimensional array called allBookData that could hold all 4 of the values from every line and the final book values that are calculated for those 4 values (5 total values) for each line of the file. After the array is declared, (re)write the lines of code that would read the input values from one line as doubles and store the values into this 2D array, i.e. rewrite the {input 8 pts} section from question 1.a so that it stores into the rows in allBookData instead of into lineData.	{declaration 3 pts; input 5 pts}


        double[][] allBookData = new double[50][5];  // 3 pts

            allBookData[counter][0] = input.nextDouble(); // 1.25 pt
            allBookData[counter][1] = input.nextDouble(); // 1.25 pt
            allBookData[counter][2] = input.nextDouble(); // 1.25 pt
            allBookData[counter][3] = input.nextDouble(); // 1.25 pt







2)  Use the code from “Test2QuestionA.java” to answer the questions below:

2.a)  Assume that the user enters the number 22 for the input.  What will the program print as its output?  Show the output exactly.  If you show your work, you may get partial credit even if answer is incorrect.	{12 points}

10110

22 % 2 = 0;  	(22/2) = 11
	11 % 2 = 1;  	(11/2) = 5
				5 % 2 = 1;  	(5/2) = 2
						2%2 = 0;	(2/2) = 1

2.b)  What does the answer from 2.a) represent, i.e. what does the program do?	{8 points }

binary value of 22;   converts 2210 to binary or 101102

Converts decimal number to binary number


3)  Write a method called modArray that accepts a one-dimensional array that holds integers . The method should take in the array, go through every element in the array doing the following modifications, and store the modified values back into their original locations. 	{total 21 points}
	{Method declaration 6 points; Array traversal and assignment 6 points}	
Element modifications are:
Elements that are even positive ints should be multiplied by 2	{3 points}
Elements that are odd positive ints should be multiplied by 3	{3 points}
Elements that are even negative ints should be multiplied by 5	{3 points}


    public static void modArray(int[] intData)               // 6 pts
    {
        for (int i=0; i< intData.length; i++)                // 3 pts
        {
            if ((intData[i] > 0) && (intData[i]%2 == 0))     // 3 pts
            {
                intData[i] = intData[i] * 2;                 // 1 pt
            }
            else if ((intData[i] > 0) && (intData[i]%2 == 1)) //3 pts
            {
                intData[i] = intData[i] * 3;                 // 1 pt
            }  
            else if ((intData[i] < 0) && (intData[i]%2 == 0)) //3 pts
            {
                intData[i] = intData[i] * 5;                 // 1 pt
            }            
        }
    }

4)  Convert the following values as labeled.  If you show your work (use the back of a page if needed), you may get partial credit even if answer is incorrect.	{3 pts each; total 9 points}

A)  11010112 = 64+32+8+2+1 =      107  -> base 2 (binary) to base 10 (decimal)_	10

B)  17B0 16 = 00001 0111 1011 00002 =    -> base 16 (hexadecimal) to base 10
	4096+ 1024+ 512+256+128+32+16 =        6064 
	or (1 * 4096) + (7*256) + (11*16) = 4096 + 1792 + 176 = 6064	10

C)  110110=  1101%8 = 5;  (1101/8 = 137);    -> base 10 to base 8 (octal)
                                                     137 % 8 = 1; (137/8 = 17);
                                                                               17%8 = 1; (17/8=2) =       2115	8
	or 1101 – 1024 =  77 – 64 =  13 – 8 = 5 – 4 = 1 – 1  == 100010011012 
	       and 100010011012 =   010  001  001  1012  =  2 1 1 58


Extra credit

XC1) For “Test2QuestionA.java”, give a meaningful name to replace the variable name “d” from the program.					{2 points}

Examples include : base;  divisor;  binary; 
Non-meaningful names : “value”, “num”


XC2) For “Test2QuestionA.java”, what is the purpose of the test:

	(i < 25)

in the for loop ?  That is, explain why this test is part of the for loop header.	{3 points}

The test makes sure that the code does not exceed the array size. (3 pts)
Testing against max array size (2 pts partial)
“So it doesn’t go above 24” does not explain WHY


XC2) For “Test2QuestionA.java”, replace the test:

	(i < 25)

from the for loop with a new test that could serve the same purpose but not have a hard-coded number in it.				{3 points}

(i  < values.length)  //  needs to use array length
“Hard-coding” means putting a specific explicit number in



XC4)	Since it is election season:	{Complete answers will receive 2 points. Partial answers 1 pt.}
Country of citizenship:	 US	 Other(fill in)____________________	 Prefer not to answer
In your country, are you eligible to vote?	 Yes	 No	 Prefer not to answer
In your country, are you registered to vote? 	 Yes	 No	 Prefer not to answer
In your country, is it mandatory to vote:?	 Yes	 No	 Prefer not to answer

[bookmark: _GoBack]In the class:
About 5 people not eligible to vote.
US, Nepal, India, Korea, Ethiopia, Brazil, Vietnam, Pakistan, Chad, Democratic Republic of the Congo



// File name is “Test2QuestionA.java”

/*
 *   Intro to Programming CSE 1310
 * University of Texas at Arlington
 */

package test2questiona;

import java.util.Scanner;

/**
 *
 * @author jcmtiernan
 */
public class Test2QuestionA 
{

    /**
     * @param args the command line arguments
     */
    public static void main(String[] args) 
    {
        int[] values = new int[25];
        int d = 2;
        int i = 0;
        int n = 0;
        Scanner input = new Scanner(System.in);
        
        System.out.print("Please enter a whole number: ");
        n = input.nextInt();
        
        for (; (i < 25) && (n > 1); i++)
        {
            values[i] = n % d;
            n = n / d;
        }
        values[i] = n;
        
        for (int c = i; c >= 0; c--)
            System.out.printf("%1d",values[c]);
        System.out.println("");      
    }

}

=== Powers of 2 =========================
20 = 1	25 = 32	210 = 1024
21 = 2	26 = 64	211 = 2048
22 = 4	27 = 128	212 = 4096
23 = 8	28 = 256	213 = 8192
24 = 16	29 = 512	214 = 16384

Dr. Tiernan	1 	1 November 2018
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