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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. In question 3d, if you also write in anything you noticed about function ian and its relationship to previous assignments in the class, you may get up to 3 extra points.

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.  Partial work also includes answering part of the question but not all of it.
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!
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	1a.
	Write 8910 in binary using the spaces to the right 

{2 points}
	0
	1
	0
	1
	1
	0
	0
	1


	1b.
	Write 2B16 in binary using the spaces to the right 

{2 points}
	0
	0
	1
	0
	1
	0
	1
	1


	1c.
	Perform binary exclusive-or on 8910 and 2B16 and put the result in the spaces at the right     {4 points}
	0
	1
	1
	1
	0
	0
	1
	0


	1d.
	Convert your answer from part c. to decimal

{2 points}
	
	114
	
	
	
	
	
	


2.
What same process should be carried out in every phase of the software development life cycle?  Give examples of this process from two different phases.
{7 pts}

Testing!

<many possible examples >
3.
Given the C function below, answer the questions that follow:

int ian(int b, int e)

{

  static int val = 0;

   if (b < e)

    {  val =  b + e + val;

      return ian(b+1,e-1);  }

  else if (b == e)

    {  val = b + val;

       return val;  }

  else if (b >= 0)

    {  return val; }

  else 

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

       return -1; }

}
3a.
What role does the static variable val play in the function ian?  What properties does the variable get by being declared “static” ?
{6 pts}
val contains the sum being calculated through recursive calls to ian.  Static means that the variable is declared once and then continues to exist and keep its value through multiple calls to the function.
3b.
What characteristic do the second and third cases share in this function?
{4 pts}

They are base cases for the recursion.
3c.
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 b and e and see what is produced. This will help you figure out what it does.]
{8 pts}

Sums all the numbers from b to e inclusive.
3d.
What data is represented by b and e in the function?
{4 pts}

b is the beginning number to use and e is the ending number to use

Extra credit from instructions:  This question is like the question about function gas on test 1. {3}

4.
Use the code and comments below to answer the questions:

enum year {special, fr, so, jr, sr, ms, phd};

struct miscinfo

{


long IDsixdigit;  //put 1000 in front to make a 10-digit ID when needed


enum year byhrs, byclasses;


char gender, TXresident, SelectiveSvcreg, over18;


struct miscinfo *next, *prev;

};

struct miscinfo *head, *newmisc, * currmisc, * followmisc, *temp; 

//Assume head will always start pointing at beginning  of list

// Assume a linked list of at least 2 elements exists and that elements are linked

// in order by IDsixdigit from small to large

4a.
Write a code fragment to find the correct location for newmisc (a newly allocated and filled struct) in the list pointed to by head.  You should use pointers currmisc and followmisc and write the code such that when you find the correct location, newmisc will need to be linked between the location of currmisc and followmisc.  Do not link the elements – just find the correct location for newmisc.

{10 pts}

currmisc = head;

followmisc = NULL;

while ((currmisc !=NULL) && (newmisc->IDsixdigit > currmisc->IDsixdigit))

{


followmisc = currmisc;


currmisc = currmisc->next;

}
4b.
Using the boxes below, draw a picture of how the three structs would look before they are linked and then after they are linked. Use solid lines to represent the original links and dashed lines to represent the new links after  newmisc  is added.
{6}






4c.
Assume newmisc has been allocated with malloc.  Write assignment statements to record that the student being recorded in newmisc is a junior by hours and is a TX resident.
{5 pts}

newmisc->byhours = jr;

newmisc->TXresident = 1; // or ‘y’ or some other single letter that makes sense
4d.
How could you redesign struct miscinfo such that is as small as possible but still contains all the information it currently holds?  Write your new version of struct miscinfo below.
{8 pts}

struct miscinfo

{


int IDsixdigit;  //only six digits needed

enum year byhrs, byclasses;


char gender;   // could make a bit field like isfemale

int TXresident : 1,    // bit fields take least space



SelectiveSvcreg : 1, 



over18 : 1;


struct miscinfo *next, *prev;

};

4e.
Assume that newmisc should be linked between currmisc and followmisc and that neither of these pointers is NULL.  Write a code fragment to link newmisc into the list.  Use only next to make a singly linked list or use next and prev to make a doubly linked list.





{ singly linked list 8pts; doubly LL 8pts plus 5 extra credit points; only credit for one answer}

newmisc->next = currmisc;
or
newmisc->next = followmisc;



newmisc->prev = followmisc;

newmisc->prev = currmisc;
followmisc->next = newmisc;

currmisc->next = newmisc;

currmisc->prev = newmisc;

followmisc->prev = newmisc;

5.
What category of control structure would you use for the following  control process/tasks, which specific C control test statements would you use, and why?  Write the category of the control structure, a specific C  example test to implement the control task/process, and the reason why.  Use the example below as a guide.
{2 pts per block; 24 pts total}

	Control task/process
	Category
	C example
	Reason

	Ex: If it is daytime, print yes
	Selection
	if ((hr > 7) && (hr < 20)
	Requires making a choice

	As long as age is less than 50, print Happy Birthday 
	Selection or

Repetition
	if (age < 50)    or

while (age < 50)
	Can mean simple condition

Can mean repeated check

	If a person’s guess is too high or too low, tell them and let them guess again
	Repetition
	while ((guess > target) || (guess < target)) 
	Allow user to enter multiple answers to same question

	Automatically print a message for your parents based on your test grade letter
	Selection
	switch (grade)

{ case ‘A’:    -----  break;

case ‘B’:     -----  break;

case ‘C’:    -----  break;

case ‘D’:    -----  break;

case ‘F’:    -----  break;

default:  ----- }
	Has  specific choice values

	Code a function like ian without static variables
	Repetition
	(Use recursion)

return b+e+ian(b+1, e-1);
	Without static, the answer must be built up with the return statement


Extra Credit questions:  

XC1. Why is a specification document important for a software developer?
{3}
It should be an agreement between the customer and the SW developer that is legally binding to use for future reference and acceptance of SW

Also spells out what the SW developer will provide to solve the user’s problem which might be different than what the user envisioned
<other answers possible>
XC2.
List the C built-in data types from smallest size to largest size.
{3}

char

short

int

long

float

double

long double
XC3.
Why does Dr. T forbid the use of the exit statements in your C program in CSE1320?
{2}
Because exit is a forced crash of your program rather than a controlled ending of your program
XC4.
What aspect of testing that was discussed in the software development life cycle was most interesting and why?
{Any answers will receive two (2) points}

<any answer was accepted>












followmisc





newmisc





currmisc
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