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1.
Fill in your name, student ID, and section above.  Choose some keyword for yourself that I can use to anonymously post grade information.  If you do not choose a keyword, I cannot post your grade information if needed.

2.
This is a OPEN book, OPEN notes, NO CALCULATOR 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 I will come over for you to ask me about it.  I 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.

NO CHEATING!

structs  (operations on)

bit fields (xc)

enum
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scope 

storage class
modules

func def/decl 

ptr to func

typedef

mdim array

double indirection

command line param
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random access
library – time, error, math, char, 
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macros

cond  compil

U.
Write a command to return the location in bytes of the current file pointer in a file named input.
{6}
V.
Find the current time using C library functions and print it to the screen.  Declare any variables you use.
{6}

X.
Declare an abstract data type of a QUEUE and give function prototypes for functions to put data into the queue and take data out of the queue.
{12}

N.
In less than two sentences define what a storage class means in C.  Do NOT list the storage classes.
{5}

M.
In less than two sentences define what scope means in C.  Do NOT list the types of scopes.
{5}

H.
Given the following function definition, answer the questions below:

struct fe *  fi (struct fe *fo, struct fe * fum)

{

struct fe *sm, *bl;

if (fum == NULL)


return fo;

else 


{


bl = fum;


while (fum != NULL)



{



sm = fum;



fum = fum->anoth;



}


sm->anoth = fo;


return bl;


}

}
a)
What kind of data structure is being constructed by function fi?
{5}

b)
In relation to the structure that is built, where is fo added to the structure?
{6}
c)
Answer the following either true (T) or false (F):
{3 each; 12 total}



There is a size limit defined for the structure being built



The structure being built will be in sorted order when it is finished


The function fi adds multiple elements to the structure



The if test checks to see if the last element is NULL

M.
Which of the following is not a character function from the C library?

a)
isalpha()

b)
isascii()

c)
toupper()

d)
ispunct()

P. 
Which of the following does not work on struct variables?

a)
Testing for inequality

b)
Assigning

c)
Finding the size

d)
Selecting a member

G.
Which of the following would access the third column, second row of a matrix (assuming that we would start at the ‘first’ column and row in describing the matrix)?

a)
matrix[3][2]

b)
*(*(matrix + 2) + 3)

c)
matrix[2][3]

d)
*(*(matrix + 1) + 2)

C.
Code the following declaration:
{4}


golem is a pointer to a function which takes 2 inputs, a pointer to character and a float, and returns a pointer to function that takes in an array of integers and returns nothing.

H.
Declare a structure name pratchett to hold the following information from a book:
{15}

a book character name,

the age of the character,

the total number of pages in the book,

a meaningful flag indicating if the character is the protagonist, a supporting character or bit part,

a piece of information that tells either the career of the protagonist, OR the percentage of time that the supporting character is in the book, OR the number of pages that the bit part exists for in the book


Make sure to declare any other data types that may be used in the structure above.

N.
Write a C program which uses command line parameters to pass in the name of an input file to the program and then read 5 of the pratchett structures from the file and saves them into an array.
{15}

H.
Given the function below, answer the following questions:

int calc (int alpha, int beta)

{

if !(beta)


return 1;

else if (beta <= 0)


return (1/alpha) * calc(alpha, ++beta);

else


return alpha * calc(alpha, --beta);

}
a)
What value is returned for calc( 5, 4 ) ?
{}

b)
What value is returned for calc( 2, -3 ) ?
{}

c)
What mathematical calculation is being performed with alpha and beta ? 

d)
Rewrite function calc using iteration instead of recursion.  You may use any algorithm that returns the same outputs as the function above.
{}
Multiple choice questions are worth two {2} points each.  Please circle the letter indicating your choice for the answer.

1.
Which of the following is not a step in designing a program? 

A)
Specifying what is desired of the program

B)
Writing code based solely on the specification

C)
Testing and debugging the program1q

D)
Analyzing the problem

2.
Three of the following four data types are all converted to the same data type before they are used in any arithmetic.  Which one is NOT converted to that same type?

A)
char

B)
float

C)
int

D)
short

3.
Which of the following is true?

A)
All binary operators have the same precedence

B)
Unary operators have lower precedence than binary operators

C)
Predence of primary operators is evaluated left to right

D)
Compound assignment operators have the same precedence as the operator preceding the equals sign in the compound operator

4.
Which of the following looks for a value in an array by reducing the size of the array by half on each call?

A)
binary search

B)
bubble sort

C)
linear search

D)
merge sort

5.
Perform the operation 1018 | 3716 and show the result in binary and in decimal.
{7}

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	215
	214
	213
	212
	211
	210
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
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6.
Show the results of applying selection sort to the array given below.  Use the drawings to show the values after each complete pass through the array.
{8}

	42
	[0]
	
	
	
	
	
	
	
	
	
	
	
	
	

	76
	[1]
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	[2]
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	[3]
	
	
	
	
	
	
	
	
	
	
	
	
	

	88
	[4]
	
	
	
	
	
	
	
	
	
	
	
	
	

	35
	[5]
	
	
	
	
	
	
	
	
	
	
	
	
	

	60
	[6]
	
	
	
	
	
	
	
	
	
	
	
	
	


7.
Write a code fragment that uses the declarations below and uses at least two different string functions to find out if the prefix of a string named given is the value of a string named prefix,  If it is, return the length of string prefix.  If it is not, return the number of characters that the beginning of given has that are in string prefix in any order.  Indicate which type of value your  code returns.
{14}


char given[25];


char prefix[10];


/* Assume strings are read into given and prefix. You do not need to do this. */

8.
a.
Declare a pointer named hogwarts that points to integers.  Use dynamic allocation to allocate enough space for hogwarts to 4 arrays of 10 integers each. 
{6}


b.
Use two-dimensional array notation to assign values to the hogwarts array as follows:

 

The first array of 10 integers should contain 8 values of 11 and 2 of 12 in any order



The second array of 10 integers should contain 6  11’s and 4  12’s in any order



The third array of 10 integers should contain 9  11’s and 1  12



The fourth array of 10 integers should contain 7  11’s and 3  12’s
{8}

c.
Use two loops to go through the hogwarts array using pointer arithmetic and do the following:



i. For each array of 10 elements, print out the rightmost index of the values of 12 (Ex. if a 12 is at location Hogwarts[1][5] then your program would print out the 5.)



ii. For each array of 10 elements, after all the elements have been checked for the value of 12, print out the total number of 12’s found in that array and whether that value is odd or even.
{12}

9.
A mathematical function q  is defined as follows: 
{ 25 total points}

q(x) = (-2x – 1) + q(x + 1) for x < 0 


q(x) = 0 for x = 0 

q(x) = (2x – 1) + q(x – 1) for x > 0 

a)  Write a recursive C function to implement q .
{10}

b) What value does q return for an input of -4 for x?
{4}

c)  What are the intermediate values generated at each step of the recursion by q for the input of -4 for x?  (Hint:  try making a table of values and calls)
{4}


d)  Rewrite the function q using iteration as needed instead of recursion.  You may use the same algorithm or you may simplify the algorithm as long as it provides the same results.
{7}

10.
Given the following code fragment, fill in 
{12}

	Hex 2-byte address
	             Value
	Variable name

	C42
	
	

	C44
	
	

	C46
	
	

	C48
	
	

	C4A
	
	

	C4C
	
	

	C4E
	
	

	C50
	
	

	C52
	
	

	C54
	
	

	C56
	
	

	C58
	
	

	C5A
	
	

	C5C
	
	

	C5E
	
	

	C60
	
	

	C62
	
	

	C64
	
	

	C66
	
	

	C68
	
	

	C6A
	
	

	
	
	

	
	
	


the memory diagram on the right with the

appropriate values  and variable names if

addresses take 6 bytes, short takes 2 bytes, char takes 1 byte, int takes 4 bytes, long takes 6 bytes, float takes 6 bytes, and double takes 8 bytes. Show any changes made by later assignments.

float hermione = 120.00;

int harry = 3;

short quidditch = harry * 50;

float * ron = &hermione;

char voldemort[] = “Tom”;

char * dumbledore = “Albus”;

char * dark = voldemort;

dark[0] = ‘I’;

dark[1] = *(dumbledore);

Extra Credit questions  - Worth two {2} points each unless stated otherwise.

Which of the following is not a valid bit field specifier?

A)
int : 5;

B)
unsigned out : 3;

C)
long in : 4;

D)
int now : 0;

XC1.
What does the following statement do? (Assume all variables are declared)



fred =  (CHAR_BITS * sizeof(george))/sizeof(char);

A)
finds the number of bits in fred

B)
finds the number of bits in george

C)
finds the number of bytes in a fred

D)
finds the number of bytes in george

XC2.
Which of the following is considered cheating in CSE at UTA?


A)
Sharing your code with someone who has not written the program yet

B)
Comparing program output

C)
Discussing the algorithms to use in a program

D)
Helping a classmate debug a program

XC3.
Describe the three general types of structured control flows in C.
{4}

Sequential



Selection



Repetition



XC4.
Write a short rhyme about any two C commands that Dr. T does NOT want you to use.



{ANY answer will receive 2 (two) points}
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