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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.
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.a.  Define a struct type to hold the data for a single UTA class.  It should include the department 4-letter designation, the class number, the string with the name of the class, the class time including hour and minute, the day(s) it meets, the number of students that can enroll, and the number of students that are currently enrolled.  Also include a link member for another struct of this same type. Use a typedef to name the data type as UTAclass.  You should be able to store the following info: CSE 1325, Object-Oriented Programming, MW 11:00am, maximum of 60 students and current enrollment of 42 students.
{10 points}

typedef struct 

{
char desig[4];


int num;


char *name;


int hr, minute;


char days[7];


int maxenroll, enrolled;


UTAclass *next;

} UTAclass;

1.b.  If four UTAclass structs are linked as below with the class numbers as given, redraw the structs such that they are in sorted order by class number.
{5 points}


UTAclass *Groucho, *Harpo, *Gummo, *Zeppo;

1.c.  Given the four UTAclass structs as just redrawn, write a few lines of code that would change the original picture into the picture that has just been redrawn.  This should be less than 10 lines of code and does not require you to implement an algorithm.   
{8 points}

Groucho->next = Zeppo;

Zeppo->next = Harpo;

Zeppo = Harpo->next;

Harpo->next = Gummo;

Gummo->next = Zeppo;

2.  Assume that bit field members are to replace the hour and minute members to the UTAclass struct from question 1.  Write one bit field member declaration for the hour and another bit field declaration for the minute.  You do not have to rewrite the struct definition.
{6}

int hour: 4;  // or 5

int minute: 6;

3.  Write a declaration for identifier thing such that thing is a function with a return type of pointer to UTAclass and with input parameters of a float, an int, and a pointer to a function with a return type of char and inputs of long and of double. 
{6}

UTAclass *thing(float a, int b, char (*c)(long d, double e)); 

4.  Declare an enumerated type to hold the following constant values for transportation types: train = 1, bus = 1, car = 2, bike = 2, plane = 3, dirigible = 3, ship = 4, submarine = 4.
{4}

enum transportation = {train = 1, bus = 1, car, bike = 2, plane, dirigible = 3, ship, submarine = 4};

5.  Declare a union type to store the following possible pieces of data regarding transport.  The type should have a ground transport value to hold an amount of miles in tenths of miles, an air transport value to hold a measure of altitude in feet, and a water transport value to hold a string to indicate “ON” or “UNDER” the surface.
{4}

union transport

{
float ground_miles;


int feet_of_altitude;


char surface[10];

};

6.  Assume that your program uses a file called data.txt and that the each line in the file has a word on it.  Write the declarations and statements needed to open the file for reading and to read the first word from the file.  You do not know the length of the word which should influence how you read the data from the file.



{6}
FILE *infile;

char *word;

int len = 50;

word = (char *)malloc(len+1);

infile = fopen(“data.txt”,”r”);

getline(&word, &len, infile);

7.  List the storage classes in C and give a short definition for each storage class.
{10}

auto

register

static

extern

typedef

8.  Given the code fragment below, define the scope (local, global, etc.) and the storage class for each of the identifiers.  
{12}

extern int aardvark;
List each identifier and then list its scope and storage class.

float apple(double core);
Ex: main : global, extern



aardvark: global, extern

int main(int ac, char *av[])
apple: global, auto

{

ac: local, auto

register int bear = ac;
av: local, auto

double bass = 3.1417;
bear: local, register

float barbie;
bass: local, auto

for (; bear > 0; bear--)
barbie: local, auto


barbie = apple(bass);
core: local, auto

}

chart: local, static

float apple(double core)

{

static chart = 1;

return core * chart++;

}

	
	9. Use the code below to answer the questions on the right.
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	struct item

{
int data;


char *name;


struct item *next;

};

int main(int ac, char *av[])

{

struct item *alpha, *beta=NULL, *delta=NULL, *epsilon;

int indata = 0, more = 1;

char inname[25];

if (ac > 1)


{



delta = (struct item *)malloc(sizeof(struct item));



delta->data = atoi(av[1]);



strcpy(delta->name,av[2]);



delta->next = NULL;



beta = delta;


}

while (more)


{


printf(“Put data in (1) or take data out (0)? Type 1 or 0 ”);


scanf(“%d”,&indata);


if (indata)



{



printf(“Enter data and name”);



alpha = (struct item *)malloc(sizeof(struct item));



alpha->next = NULL;



scanf(“%d %s”, &alpha->data, &alpha->name); 



if (delta != NULL)




delta->next = alpha;



delta = alpha;



if (beta == NULL)




beta = delta;



}


else if (beta != NULL)



{



printf(“Data = %d, name: %s”,beta->data,beta->name);



epsilon = beta;



if (beta == delta)




beta = delta = NULL;



else




beta = beta->next;



free(epsilon);



}


printf(“Do you want to do more? Enter 1 for yes, 0 for no”);


scanf(“%d”, &more);


}

}


	9.a.  What is the behavior of the data that is stored in the structure that is built by the code on the left, i.e. how is it moved around in the structure? {8}

added to back of list

removed from front

9.b.  What physical data structure is built by the code on the left? [HINT: Not the “struct” itself]   {5 points}

linked list

9.c. What ADT is implemented with the code on the left?  Name the ADT. {5 pts}

queue

9.d.  Rewrite alpha->data using an alternate notation to access the same member of the struct.  {3}

(*alpha).data

9.e. Show two examples of error checking in the code. Write or mark the line of code and explain what it is checking.    {8}

(line numbers may not line up)

line 30 – check if list has elements in it

line 33 – check where beginning of list is

line 36 – make sure elements can be removed

line 40 – check for empty list 

	
	
	


Extra Credit questions:  

XC1.
Declare a UTAclass struct variable (from question 1) and assign values to at least 2 members of the struct that you declare.
{4}

UTAclass Java;

Java.hr = 8;

Java.days[0] = ‘M’;

XC2.
If function apple from question 8 is called as below, what is the final value that will be printed? 
{4}

float temp = 4.2;

int c;

for (c = 0; c < 4; c++)


temp = apple(temp);

printf(“%f”, temp);

temp
chart
return value

4.2
1
4.2

4.2
2
8.4

8.4
3
25.2

25.2
4
100.8

XC3.
The theme for this semester’s labs has been UTA speakers.  Suggest a theme for future lab assignments.





{ANY answer will receive two (2) points}
Zeppo





Harpo





Groucho





link





link





link





CSE 4316





CSE 4317





CSE 3310





CSE 1310





























Gummo
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CSE 2315













Page 1 of 6


Page 6 of 6

