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Read These Instructions!

1.
Fill in your name and the rest of your ten-digit student ID above.  

2.
This is a OPEN book, OPEN notes, NO CALCULATOR test.  No digital electronics of any sort are allowed to be used during the test.

3.
The test is worth a total of 100 points.  The value for each question is given either at the top of that section of questions or in curly braces to the right hand side of the question.  There are extra credit questions at the end of the test worth an additional 10 points total.

4. If you do not understand a question, raise your hand and the proctor will come over for you to ask about it.  The proctor may or may not answer your question but you should still ask.

5. In questions where I have given you code to use, if you find typos, assume that the code is SUPPOSED to work and just indicate what assumption you made for your answer.  This applies in all cases unless the question is specifically about the syntax of the code - in which case there are errors on purpose.

6. I will always try to give partial credit so the more of your work that you show, the more I am able to grade for partial credit if the answer is not entirely correct.  It is to your benefit to show your work on the test.  Partial work also includes answering part of the question but not all of it.
7. Don’t get stuck on a question.  If you don’t know what to do after thinking about it for a minute and a half, then go on to another question or raise your hand and ask something.  You can always go back to questions you skip.
NO CHEATING!
1.
Given the functions main and func, answer the questions below:  (Assume the function prototypes and include statements are declared appropriately.)

#define MAXNUM 6

int main(void)

{

  int A[MAXNUM] = {42, -3, 8, -21, 7};  //6th value will be 0
  func(A, MAXNUM); 

  //prarray(A,MAXNUM);

}

int func(int array[MAXNUM], int size)
i
key
j
{  int i,j,key;
1
-3
0
-3 , 42,8,-21,7,0



2
8
1,0
-3, 8, 42,-21,7,0
  for (i=1; i < size; i++)
3
-21
2,1,0
-3,8,_,42,7,0; -3,_,8,42,7,0; -21,-3,8,42,7,0
    {


4
7
3,2,1
-21,-3,8,_,42,0; -21,-3,7,8,42,0
      key = array[i];
5
0
4,3, 2,1
-21,-3,7,8,_,42; -21,-3,7,_,8,42; -21,-3,0,7,8,42
      j = i - 1;
6
      while ((j >= 0) && (array[j] > key))

        {

          array[j+1] = array[j];

          j = j-1;

        }

      array[j+1] = key;

    }

}

1.a.
Specifically, what values are in array after call to func?  List them in the blanks below.
{6}


array[0]
array[1]
array[2]
array[3]
array[4]
array[5]

	
	-21
	-3
	0
	7
	8
	42


1.b.
Given the function prarray below and assuming it is called where it is commented out in main above,

int prarray(int A[MAXNUM], int size)

{

  int i, col;

  if (size > 10)

    col = 5;

  else

    col = size / 2;  // col = 3
  for (i=0; i < size; i++)

    {

      printf("%6d %c",A[i],((i+1) % col ? ' ' : '\n'));

    }

}

1.b. continued:  Exactly what would the output  be from the call to prarray in main?
{6}
   -21     -3      0

     7      8     42

2.
You are the owner of a small software company.  Your customer has asked for a system to address the problem below.  You will answer a series of questions below related to this problem and how you would solve this problem.

The customer wants you to design an application program using the C language that will let users keep track of data about their playlist of songs.  The program will be very simple to start with and only include a small amount of data about each song as follows: a number that represents the order of that song in the user’s playlist, a pair of letters representing the key the song is played in, and a number representing the length of the song.  The pair of letters (not a string) will have the format KT where K is the key of A, B, C, D, E, F, or G and T is either an N, an S or an F where S means sharp, F means flat, and N indicates that the key is natural.  Thus BF means the key of B flat and GN means the key of G.  The length of the song must be indicated with one number that represents minutes and seconds.  The user must be able to enter this data into your program and then use the entered data to search for songs in certain keys or of given lengths.

2.a.
Develop a design for a program you would write to solve this problem.  You must have a main routine, at least two functions called by the main function, and one of these two functions must at least call one more function.  This is not the required number of functions; this is the minimum number of functions you should have.  The answer to this question is a small design document.
{6 points}

Ex.

main – calls enterplaylist, searchkey, searchlength

enterplay – gets data for playlist, calls error checking functions

searchkey – gets user input, uses linear search to look for match with user input key

searchlength – gets user input, uses linear search to look for match with user length key

errchkkey – error checks for valid key, two char input KT

errchlen – error checks for valid song length

2.b.
Write an algorithm for how you would search for a song by a given length.  Do not write C code – write the algorithm in words or pseudocode.
{6 points}

\\Search for a song by length

Get input of length to search for songlen  - could be user input, could be function parameter

\\ Assumes that all songs should be searched and ALL qualifying songs are returned

For each song in DB,


If song is within 5 seconds of requested songlen,



return song info


else



increment to next song
2.c.
Determine what data structure(s) is/are required to hold the data that will be manipulated for this program.  Write C declarations for all the data structures you would need for the program.  You will not need to declare variables such as counters (i, count, etc.).  Only declare the main data structures to hold the data discussed in the problem statement.  You may use and declare constants also if desired.  Assume a max of 1000 songs in the playlist.
{6 points}

#define MAXSONGS 1000

char songlet[MAXSONGS][2] = {{0}};  \\stores K in songlet[i][0] and T in songlet[i][1]

float songleng[MAXSONGS] = {0};

2.d.
What C control structure would you use to accomplish error checking on the key of the song and why?  


{4 points}

I would use a switch.  The drop through cases let you reuse parts of code already written for valid keys to check sharp, flat, or natural.
Other answers can be accepted also with good rationale

2.e.
Write the C control statements that would do the error checking on the key of the song.  This is just a code fragment, not a whole function.
{4 points}

i = 0;

switch(songlet[i][0])

{

   case ‘A’:  case ‘B’:  case ‘C’:   case ‘D’:   case ‘E’:   case ‘F’:  case ‘G’:

   {

      switch(songlet[i][1])

      {

      case ‘F’: case ‘S’:  case ‘N’:

         printf(“\n The key you entered was valid”)

        i = 1;

        break;

     default:

         printf(“\n The tone you entered was NOT valid”);

          i = 0;

         break;

   }

   default:

         printf(“\n The key you entered was NOT valid”);

          i = -1;

}

2.f.
Write a C function to print a list of all songs less than a given length. Use the data structures you defined in the previous question and pass them into this function in order to use them.
{12 pts}

float lengthofsong(float songleng[MAXSONGS], int nums, float givenleng)

{

   int j;

   for (j = 0; j < nums; j++)

   {

      if (songleng[j] >= givenleng)



printf(“\nSong #%d is less than desired time with running time of %f”, j, songleng[j]);

   }

}

3.
What would be the most appropriate data type and why?  Give a data type and a short explanation as to why that is the best data type to use.  
{2 points per blank; 4 pts per question; 20 pts total}




  Data type

  Reason

ex.
Height in meters
  float

  Not all heights will be whole numbers


a.
A numeric 10-digit student ID
long int

Long int is needed for 10-digit size



b.
A 5-digit US ZIP code 
int

Value is less that 100000 but > 01000



c.
An amount of US money
double

Needs whole # and decimal part for cents



d. 
A final grade for a student
char

A – F  (other answers are possible)



e.
The months (numeric) 
short int/char

Value is 1 -12 which fits in char or short



4.
Given the C function below, answer the questions that follow:

int gas(int s, int f)

{

  if (s < 0)
s
f

    {  printf("Please enter a positive number or 0 for s\n"); 

       return -1; }
1
5
ret 1+5+g(2,4); ret 2+4+g(3,3); ret 3+g(4,2); ret 0; 1+5+2+4+3=15
   else if (s < f)
2
7
2+7+g(3,6); 3+6+g(4,5); 4+5+g(5,4); 0;  2+7+3+6+4+5=27
    { return s + f + gas(s+1,f-1);  }

  else if (s == f)

    { return s + gas(s+1, f-1); }

  else

    { return 0; }

}
4.a.
What does the function do?  Write your answer as phrase or sentence – do not just describe the C statements in words.  [HINT: Try using small values for s and f and see what is produced. This will help you figure out what it does.]
{10 pts}

Sums numbers from s to f

Uses Gauss’s rule to determine sum of numbers from s to f

Gaussian summation

4.b.
What data is represented by s and f in the function?
{3 pts}

s = starting value

f = finish or final value

4.c.
What error condition is handled in the function?  Is it a recoverable error, i.e. can we continue with the program after we solve the error and if so, what would you change or add to the function?
{6 pts}

    {  printf("Please enter a positive number or 0 for s\n"); 

       return -1; }

An error is handled for a negative input for the start value.  Currently it just prints a message and returns -1.

We could recover from that error if we allowed the user to input a new value instead of ending.  We would need to have an error checking loop to make sure that the new input meets the requirements.

4.d.
What characteristic do the second and third cases share in this function?
{4 pts}

The second and third cases are both ___recursive_____ 

5.
Write a code fragment to prepare for reading from a file named “Lab3data.txt”.  Declare any needed variables including pointers.  (Hint: assume that immediately after this you will want to start reading data from this file.)

{7 pts}

FILE * indata;

// stuff here

indata = fopen(“Lab3data.txt”,”r”);

Extra Credit questions:  

XC1.
What would be the most appropriate data type and why?  Give a data type and a short explanation as to why that is the best data type to use.  
{1 point per blank; 2 pts per question}


A temperature in Fahrenheit
float

Normal temp is 98.6 so need to represent float


XC2.
What is the result of    1B16 + 10110  

(16+11) + 101 = 128 (base 10)

in binary 10000000
 and in decimal 128
 
{6}

XC.
If you had the choice, would you rather have three total tests this semester as planned worth 15% (this test), 15% (second test), and 18% (final) or would you rather have only two tests with values of 20% (this test) and 28% (final)?  Just answer 2 or 3.
{EITHER answer will receive two (2) points}




























































Page 1 of 8
Spring 2011

Page 6 of 8

