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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. On the extra credit question in the middle of the test, if you answer the question and then mention that you read this instruction you will get double points for that question.

7. 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.
8. 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.
Abstract data types (ADT) consist of _________________ and its ________________________
{4}

2.
Use the small C program on the separate sheet to answer the following questions:

2.a.
What happens during preprocessing if DEBUG1 is NOT defined?
{6}

2.b.
If DEBUG1 is defined, how many command line parameters must there be (at minimum) and what data types are expected in what order?
{5}

2.c.
If DEBUG2 is defined, how many command line parameters must there be (at minimum) and what data types in what order?
{5}

2.d.
Assuming that the executable code for the program is called a.out, give an example of how the program would be called from the operating system in order for the if condition to run in the program.  I.e. write down the command you would need to call the program and make the if condition true.
{6}

2.e.
Given the program call from the previous question and that DEBUG2 is defined, what would the output of the program be?  Write all the output statements.
{6}

2.f.
Assuming that the executable code for the program is called a.out, give an example of how the program would be called from the operating system in order for the else condition to run in the program.  I.e. write down the command you would need to call the program and make the if condition false.
{6}

2.g.
Given the program call from the previous question and that DEBUG1 is NOT defined, what would the output of the program be?  Write all the output statements.
{6}

2.h.
List at least one library file that would have to be included to make the program run and tell what C commands are in that library file that are in the program.  
{4}


For extra credit, list another needed library file and the function(s) are in it from the program.
{XC 3}

3.
Name the five storage classes in C then describe the ONE storage class that is not used somewhere in this test.
{8}

4.
Rewrite the following iterative function as a recursive function using the header on the right.  HINT: a static variable as below might make things simpler although it isn’t totally necessary.
{10}




int recur( int happy)

int iter( int happy)
{

{


static int val = 1;

register int cntr; 

int val = 1, res = 0;

for (cntr =1; cntr <= happy; cntr++)


{


res = res + val;

 
val+=2;


}

return res;

}







{

5.
From the software engineering presentation on Dr. T’s website about the software development lifecycle also discussed in class, answer the following two questions:

5.a.
What activity is a part of every phase of the software development lifecycle?  Give an example of this activity in one phase of the lifecycle.
{6}

5.b.
Name and describe in your own words any one of the first three phases of the software development lifecycle as it was discussed in class.
{6}

6.a.
An example of an ADT is a queue with its FIFO method of data movement.  Given the struct below, write the function to dequeue an element from the queue.  You may assume that the function isempty() is written and that it takes the struct as input and returns 1 if the queue is empty.  Write the function dequeue to take the struct type as input.
{9}

typedef struct queue

{
int front, back;  //front is the index of the earliest queue element and back is the most recent element


int array[MAXSIZE];  //assume this constant is declared

} QUEUE;

6.b.
Given the queue ADT and the different queue struct below, rewrite the function dequeue to use a linked list rather than an array as the physical implementation.  Assume isempty() is available as before. Assume the pointers front and back exist and point to those respective elements and can be passed to the dequeue function.
{8}

typedef struct queue

{
struct queue *previous, *next;  //previous links to an earlier element and next to a more recent element


int qvalue;  //value of this queue member

} QUEUE;

6.c.
In question 6.a, how many QUEUE variables will be needed for a queue of MAXSIZE-1?
{2}

6.d.
In question 6.b., how many QUEUE variables will be needed for a queue of MAXSIZE-1?
{2}

Extra Credit questions:  

XC1.
Show how to use one command to write out an array of 27 struct trip variables to a file with a file pointer called opf.  Assume opf is already declared and connected to a file for writing.  Assume the array of 27 struct trip variables is called myplaces and is already declared and filled with data.
{3}
XC2.
How ”global” is the scope of something that is defined globally? I.e. what is the definition of global scope in C?

{2}

XC3.
Write the following in correct C syntax:
{3}

jay is a function with a return type of pointer to char and input parameters of int, double, and a pointer to a function that has a return type of float and takes a pointer to struct trip and a long int as its inputs.
XC4.
Would you have liked to see the software engineering/software lifecycle presentation earlier in the semester?  Why (and when) or why not?





{ANY answer will receive two (2) points}
Program for question 2

//Assume that any needed library files were included 

#define DEBUG1

int main( int cnt, char *val[])

{

int num = atoi( val[1] );

#ifdef DEBUG1

int val1, val2;

#endif

 printf(“\n There are %d values\n ”, num);

if (num % 2)

  {

#ifdef DEBUG2

   printf(“\n The keyword is %s\n ”, val[2]);

#endif

   num--;

   }

else

  {

#ifdef DEBUG1

   val1 = atoi( val[2] );

   val2 = atoi( val[3] );

   printf(“\n There are %d values in %d categories\n”, val1, val2);

#endif

   num -= 2;

   }

printf(“\n There are an %s number of values left from input. \n”, (num % 2)? “odd” : “even”);

}
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