

CSE 1310	 Test 3 	Fall 2017

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 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 back of the pages.  Please make a note on the test page whenever your answer continues onto another page and indicate where the answer is.
6. Please write legibly and large enough to read easily.  Your writing should 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.
8. For the final extra credit question, if you also indicate whether you plan to fill out a survey for this class you will get an additional two points.  Write a sentence telling whether you will or will not fill out the class survey.
9. If you have a question during the test, please raise your hand.  The TA and 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.
10. You have 1 hour and 20 minutes to complete the test.




1)	Assume the user will input a 4 digit number where the leftmost two digits are a month and the rightmost two digits are a day, MMDD.  The month may be only a single digit but the day will always be two digits, so for example, July 4 will be 704.  Also assume that this 3- or 4-digit number is stored in an integer variable called date.


1.a)	Assume that the value for MM has been stored into variable month and DD has been stored into variable day .  Using the variable month as the input parameter, write a Java method named monthCheck to error check that the value is a valid month.  If the month is valid, return the given month.  If month is invalid then print a message that tells the invalid value, convert any negative to positive and then take the modulo of the month value so that the month is within a valid range.  Print the new value of month for the user and return this as the new month value.	{5 points}

Assume day and month exist.
    public static int monthCheck(int month)
    {	
	if (month < 1)
	{   System.out.println("ERROR: The month entered, "+month+", is negative.");
            month = -month; 
	}
	if (month > 12)
	{    System.out.println("ERROR: The month entered, "+month+", is greater than 12.");
            month = month % 12;
       }
        System.out.println("The value of month is "+month);
        return month;
    }

Best answer I saw was:  // I added the output statement but the logic was from a test answer
    public static int monthCheck(int month)
    {	  if ((month < 1) || (month > 12))  {
            System.out.println("\nThe input month value "+month+" is invalid. "
                    +"It will be corrected by "
                    +(month>12? "taking the modulus of 12.":
                     (month <-12? "taking absolute value and modulus 12.":
                     (month == 0?"setting equal to 12.":"taking absolute value."))));
        }
        month = Math.abs(month);
        month = month % 12;
        if (month == 0){
            month = 12;
        }        
        return month;
    }
1.b)	Show how the method monthCheck  would be called in the main routine to check the value of month.  This means to write the Java statement that would call the method monthCheck. 
							{2 points}
int validMonth = monthCheck(month);

1.c)	Write an algorithm in pseudocode that will check the validity of the day value in relation to the month value.  Your algorithm should only check three categories, February, months with 31 days, and months with 30 days.  Write this only in words/pseudocode not in Java code. 	{9 pts}

Assume day and month are defined and year is current year (it is also acceptable to assume that the year is also given as an input.)  Assume month has been validated with monthCheck.

[one version]
For the months with 30 days, Sept., April, June, and Nov., which is the integer month values 
	of 9, 4, 6, and 11, make sure the day value is 30 or less to be valid.  If invalid, print a message.
If month is February (2), then if year is a leap year, check for 29 days, else check for 28 days.  
	If invalid, print a message.
Else, check the day value for 1 to 31 days.  If invalid, print a message.

[another version]
If the month is 9, 4, 6, or 11
	Then if the day is less than 1 or greater than 30
		Indicate that the day is not valid for the given month
Else if the month is 2
	Then if the day is less than 1 or greater than 29
		Indicate that the day is not valid for the given month	
	Else if day equals 29 and year is not a leap year
		Indicate that the day is not valid for the given month	
Else
	Then if the day is less than 1 or greater than 31
		Indicate that the day is not valid for the given month	

IF YOU DON’T UNDERSTAND A QUESTION, ASK DURING THE TEST!




1.d)	Write the Java code to implement ONLY the error checking for months of 30 days in length.    Your code should check to see if the day and month values fall in the 30 day category and then check to see if the given number of days is a valid number of days.  If it is not valid, then print an error message and set the day value to 1.	{10 pts}

        if ((month == 9) || (month == 4) || (month == 6) || (month == 11))
        {
            if ((day < 1) || (day > 30))
            {
                System.out.println("The day,"+day+" , is smaller than 1 or larger than 30");
                day = 1;
            }
        }
        else
        {
            System.out.println("The month,"+month+" , is not a 30 day month.");
        }




2)	You have been asked to write a small program to read in various course grades for a class of students from a file, store all the grades, and then calculate the final semester grade for each student.  The file format and the grading calculations are given below.  Answer the questions that following using this data:

The input file is called “gradesFall17.dat” and it contains multiple lines.  Each line has the following format:
			T1 T2 T3 Q1 Q2 Q3 Q4 A1 A2 A3 A4 name

Where each T grade is an integer test grade between 0 and 115 inclusive, each Q is a floating point quiz grade between 0 and 10, each A is an integer assignment grade between 0 and 100, and name is the student’s name in last name, first name order.  The grading calculation for a student is:  

T1 and T2 are each worth 15% of the final grade
T3 is worth 30% of the final grade
The quizzes are each worth 2% of the grade
The assignments are each worth 8% of the grade

The final grade is given as an integer value out of 100 points.  Any calculated grade that is over 100 should be set equal to 100.  Any floating point value should be rounded to the closest integer.  Your program should do the rounding itself, not by calling a built-in function to round the number.

The program should end by printing all the T, Q, and A grades, the name, as it was read in, and then the final semester grade following the name.  Make sure to print floating point as decimal and integers without decimal places.  The program continues until all lines of the file have been read.

Use this information to answer the questions below:

2.a)	Give a high-level algorithm for the steps needed for this program.  Your algorithm should have at least five steps but not more than 12 steps.  Write your algorithm in pseudocode/words.
			{8 pts}
NOTE:  Even though this was a high-level algorithm, it needed to contain enough detail that it could be used to code from.  

While the file has more lines of data
	Read test, quiz, and assignment grades, and name for one student from input file
	Store the grades into appropriate variables (ex. T1, T2, T3, Q1, Q2, Q3, Q4, A1, A2, A3, A4)
	Use the grades to calculate the semester grade as described, i.e.
		(T1 + T2) * .15 +
		T3 * .3 +
		(Q1+Q2+Q3+Q4) * .2 +
		(A1+A2+A3+A4) * .08 =  semester grade
	Round the semester grade to an integer
	If semester grade > 100, replace the grade with 100.
	Print the defined output

Most common errors were:
	No loop for handling multiple students
	Needed to indicate that the data was read in from the file
	Not indicating that the final grade value needed to be rounded and needed to be checked for being greater than 100

2.b)	In Java, declare one array to hold all the grades that are read from the file.	{6 pts}

/*  T1 T2 T3 Q1 Q2 Q3 Q4 A1 A2 A3 A4 name
Where each T grade is an integer test grade between 0 and 115 inclusive, each Q is a floating point quiz grade between 0 and 10, each A is an integer assignment grade between 0 and 100,   */

int students = 200;
double[] grades = new double[12];

String[] names = new String[students];  // not required

2.c)	Write the Java statements that would be needed to read the all grades from one line of inGrades into the array you declared.  Assume the inGrades is correctly declared and assigned to the file.  Read in the data with typed input statements, i.e. use nextInt and nextDouble for any numeric data.  You may assume that there are no errors so you do not have to do error checking.  Read in the grade data and store each grade in its correct place in the array. Read and save the name also.	{10 pts}

// Assume that variable row exists and no one has fought
//T1 T2 T3 Q1 Q2 Q3 Q4 A1 A2 A3 A4 name

//Assume row is current array row being filled;
            for (g = 0; g < 3; g++)
            {
                    grades[g] = inGrades.nextInt();
            }
            for (h = g; h < g+4; h++)
            {
                    grades[h] = inGrades.nextDouble();
            }
            for (j = h; j < h+4; j++)
            {
                    grades[j] = inGrades.nextInt();
            }
            names = inGrades.nextLine(); // or name = inGrades.nextLine(); not required


2.d)	What control structure and test would you use to make sure that all the lines of the file are read?  Give the control structure and test below:	{6 pts}

   while (inGrades.hasNextLine())

Use a while loop because we do not know how many elements are in the file
Use a boolean test of hasNextLine to see if the file more lines of data in it



2.e)	Given the variable declared below, write one statement or a small set of statements that calculates the final grade using the values in the array.  This will be the final grade value before checking for greater than 100 or floating point decimals.  You must use the array elements in your Java statement(s).	{10 pts}

            double initialFinalGrade = 0;

            initialFinalGrade = (grades[0] + grades[1]) * .15 +
                    grades[2] * .3 +
                    (grades[3] + grades[4]+
[bookmark: _GoBack]                     grades[5] + grades[6]) * .2 +
                    (grades[7] + grades[8]+
                     grades[9] + grades[10]) * .08;





2.f)	Write detailed pseudocode to give the steps that would be needed to check and modify the final grade as directed above for “greater than 100” or “floating point” decimals.  Your pseudocode should be detailed enough so that each line of words would correspond to 1 or 2 lines of code.  This algorithm should make sure that the final grade is an integer value less than or equal to 100.
			{8 pts}
Calculate the final grade (initialFinalGrade) as shown in 2.e

Check to see if the final grade is a floating point number with a decimal part by 
	Subtracting (int) initialFinalGrade from initialFinalGrade 
	if the ((int) initialFinalGrade - initialFinalGrade) is greater than .5, 
	then increase initialFinalGrade to initialFinalGrade + 1

Check to see if the value of initialFinalGrade is greater than 100
	If initialFinalGrade is greater than 100,
	then change initialFinalGrade to 100


2.g)	Write a formatted output statement(s) that will print out the required information for one student in a table format.  The integer grades should be printed in 4 spaces, the floating point grades in 7 spaces with 2 places to the right of the decimal, and the name in 20 spaces.	{9 pts}

            System.out.printf(
                "%4d%4d%4d%7.2f%7.2f%7.2f%7.2f%4d%4d%4d%4d :%4d%-20s\n",
                (int)grades[0],(int)grades[1],(int)grades[2],
                grades[3],grades[4],grades[5],grades[6],
                (int)grades[7],(int)grades[8],(int)grades[9],
                (int)grades[10],(int)grades[11],names);







3)	Determine what the recursive function below does and answer the questions that follow:

    public static int recur(int limita, int limitb, int val)
    {
        if (limita == limitb)
        {
            val = val + limita;
        }
        else if (limita < limitb)
        {
            val = recur(limita+1, limitb-1, val) + limita + limitb;
        }
        // else limita > limitb - do nothing
        return val;
    }

3.a)	How many base cases does this recursion have and what are the base cases? 	{4 pts}

There are two base cases:  (limitA == limitB) and (limitA > limitB)


3.b)	If the inputs are (1, 10, 0)  what value will recur return?  Show your work for full credit.  
			{5 pts}
Please enter the integer lower limit: 1
Please enter the integer upper limit: 10
val = recursion + limita + limitb => recursion + 1 + 10
 val = recursion + limita + limitb => recursion + 2 + 9
  val = recursion + limita + limitb => recursion + 3 + 8
   val = recursion + limita + limitb => recursion + 4 + 7
    val = recursion + limita + limitb => recursion + 5 + 6
     limita > limitb => 6 > 5
     return val => 0
    return val => 11
   return val => 22
  return val => 33
 return val => 44
return val => 55
Recur of (1,10) is 55


3.c)	Rewrite the body of the recur function so that it produces the same results but uses a while or for loop instead of recursion. 	{8 pts}

    public static int repet(int limita, int limitb, int count)
    {   
        int val = 0;
        boolean repeat = true;
        while (repeat)
        {
            if (limita == limitb)
            {   val = val + limita;
                 repeat = false;
            }
            else if (limita < limitb)
            {     val = val + limita++ + limitb--;
            }
            // else limita > limitb - do nothing
            else 
            {     repeat = false;
            }
        }
        return val;
    }




Extra credit

XC1)	Going back to question 1, complete the two assignment statements below using MMDD such that month will have just the month value in it and day will have the day value in it.	{4 points total}

int month = MMDD / 100;


int day =  MMDD % 100;



XC2)	Going back to question 3, if the inputs are (1, 5, 0)  what value will recur return?	{2 pts}


inputs are (1, 5, 0)  => 15


XC3)	Going back to question 3, if the inputs are (2, 5, 0)  what value will recur return?	{2 pts}


inputs are (2, 5, 0)  => 14


XC4)	The end-of-semester class surveys are coming up.  Do you usually go online and complete the survey? Answer “Yes”, “No”, or “1st semester here”.  What is the benefit to you if you complete an online survey about your experience in a class with a particular instructor?	{2 points
							Any MEANINGFUL answer will receive 2 points.}
“Yes”, “No”, or “1st semester here”.  

What is the benefit to you?

8. For the final extra credit question, if you also indicate whether you plan to fill out a survey for this class you will get an additional two points.  Write a sentence telling whether you will or will not fill out the class survey.	{2 points}
I will / will not fill out the class survey


Dr. Tiernan	1 	21 November 2017
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