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Spring 2009  Final Exam

CSE1320 
Section 002 

Monday, May 11, 2009
Dr. Tiernan

Name:


Student ID:
 1000



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.

If you aren’t sure what a question means, raise your hand and ask.

1.
Show the values in the memory and the corresponding variable names that would result from the declarations below if a char is one byte, ints are two bytes, floats are four bytes, doubles are 6 bytes, pointers are two bytes, and long ints are four bytes:
{10}

char athlete;

int yogi = 600;

char swimmer = ‘w’;

int *point = &yogi;

long int yogini;

char *dancer = “Alvin”;

float stone = 6.35;

yogini = (long int) stone;

athlete = dancer[2];




	Hex 1-byte address
	             Value
	Variable name

	E02
	V
	Athlete

	E03
	600
	yogi

	E04
	
	

	E05
	W
	swimmer

	E06
	E03
	point

	E07
	
	

	E08
	6
	yogini

	E09
	
	

	E0A
	
	

	E0B
	
	

	E0C
	A
	dancer

	E0D
	l
	

	E0E
	v
	

	E0F
	i
	

	E10
	n
	

	E11
	10
	

	E12
	6.35
	Stone

	E13
	
	

	E14
	
	

	E15
	
	

	E16
	
	


2.
Use the code fragment to answer the questions below:

struct stuff {


double data;


struct stuff *nxt;
};



// assume other declarations and start of main routine at this point
struct stuff *lego=NULL, *storm=NULL, *mind, *keep1, *keep2;



// assume lego gets malloc’d and first input is read from file fp into lego->data
storm = lego;

while ( !feof(fp))

{  

 // assume mind gets malloc’d and next input is read from fp into mind->data
if (mind->data % 2)


{
keep1 = lego;



if (lego != NULL)




{
keep2 = lego->nxt;





if (keep2 != NULL)






lego = keep2->next;
}
}

else


{
if (storm != NULL)




storm->nxt = mind;



storm = mind;

}
}   // end while not feof

Lego is head of queue. Storm is end of queue.
2.a.
The code fragment above implements what kind of ADT and how do you know?
{8}

Queue; oldest data goes at one end, newest data in at other end
Partial credit given for “linked list” with a reason
2.b.
What characteristics of the new input in the code above cause data to be added to the ADT?
{4}

A new element is put in queue at storm if new data value is even
2.c.
What logical error could occur when this code is executed and why?  
{7}

 
(Not compilation errors – only logic errors; explain what the error would be, not what would happen, i.e. don’t say “it will get a segmentation fault”; say “it won’t work correctly because/if/when ….” )
Lego could increment past storm and there is no check to see if they cross
2.d.
What error checking could be done to prevent the error you listed above? 
{7}

Check to see if lego is NULL after dequeue. If yes, Storm=Null. Also reset lego if new data is added and lego is null.

3.
Convert the following C++ code into C code.  Include all the C++ information in the C code and use reasonable choices for data structures and functions.  For simplicity the class member functions are defined inside the class definition.  Write your C code on the next page.


class Artist {

public:


Artist() 
Initialize

{cassat = ‘ ‘; erte = 0;}


bool setcassat(char kit = ‘ ‘)


{
if (isalpha(kit))
Check for validity and have default value. Valid 



{
cassat = kit;
data is letters only.




return true;



}



return false;


}


short seterte(int cat = 0)


{
if (cat < 0)
cout << “Cats can’t have negative ages”;
check validity, print 


else if (!cat)
cout << “It’s a kitten!”;
output, save value if 


else if (cat > 20)
cout << “This is an old, OLD cat”;
positive and have 


else

cout << “Good kitty.”
default value 


return erte = ((cat < 0) ? 0 : cat);
(Ternary (conditional) operator 


}
takes care of it)
private:


char cassat;


int erte;

}

main ()

{
Artist morris;  -declare

cout << “The cat’s initial is ” << morris.cassat << “and age is “ << morris.erte;-print with initial values

char newinitial; -declare at top

cout << “Please give the cat a new initial: “;- get input

cin >> newinitial; -get input

int newage; -declare at top

cout << “ and please enter “ << newinitial << “ ‘s age : “;-get input

cin >> newage; -get input

morris.setcassat(newinitial); - do error checking and set

morris.seterte(newage); - do error checking and set

return;

}

On the next page rewrite this function in C.

(3. continued)  Write your C code converting the C++ code.
{18}

4.
Use this C code to answer the following questions:

int route(int *rhodes, int sine, int lenny, int compton)

{



if (lenny < 1)



return -1;


else if (*(rhodes + sine + lenny / 2) == compton)



return sine + lenny / 2;


else if (*(rhodes + sine + lenny / 2) > compton)



return route( rhodes, sine, lenny / 2, compton);


else



return route( rhodes, sine + lenny / 2, lenny / 2, compton);

}

a. 
What is compton being used for in the function?
{4}

the values we are comparing to
b.
What kind of data structure is rhodes and how do you know?
{6}

an array because the info is accessed is (Rhodes + (sine + lenny/2)) which is Rhodes[sine + lenny/2] also using binary search strategy which needs array
c.
Give another C notation for  *(rhodes + sine + lenny / 2) ? 
{4}

Rhodes[sine + lenny/2]
d.
The last two else conditions show that route is a 
 function. {4}

recursive
e.
Overall, what is the purpose of the function route?  (Don’t describe the steps of the code; tell what activity or algorithm the function is implementing.)  Give as precise a name for its purpose as possible.
{6}

binary search
5.a.
Write a recursive C function to calculate the sum of the sequential integers from m to n (for some positive values of m and n, m <= n   ) using the following Gaussian style shortcut algorithm:
{10}



sum(m, n) = m + n + sum(m+1, n-1);

<Make sure you figure out the proper base cases for this algorithm.>

Int sum (int m, int n)
{ if (m<n)

Return m+n+sum(m+1,n-1);

Else if (nm==n)

Return m;
Else return 0;

}
5.b.
Rewrite your C function in the previous question to use the same algorithm but with iteration instead of recursion.
{8}

Int sum (int m, int n)
{int t sum=0;

While (m<n)
t sum= t sum + m+++n--;

if (m==n)

t sum= t sum +m;

}
5.c.
Which of your two previous functions is more efficient and why?
{4}

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

XC1.
  Give the following:
{3 pts}

int alpha = 0x2A8;   = 0010 1010 1000
int beta = 0x444;        =0100 0100 0100 
int gamma;

1 0110 1110 1100
gamma = alpha | beta;

The binary value of gamma is : 






0110 1110 1100
The hexadecimal value of gamma is : 






6EC
The decimal value of gamma is : 






1772
XC2.
 Define C++ inheritance in your own words.
{3}

XC3.  Give two examples of polymorphism in C++.
{2}

Operator overloading function name overloading templates
XC4.
Make a short rhyme about recursion. 
{ANY answer will receive 2 points}






















