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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. If you answer the final extra credit question and give your own dumb joke (pun, riddle, funny thing) you’ll get two extra points.

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.a. Declare a C struct to represent a U.S. address.  Include a street number, street name, apartment number, city, state, and zip code.  The zip code should be able to represent all the digits of the zip + 4 format, ex. 76019-0019.  The apartment value should have a default value that indicates when no apartment number is given, i.e. the address is for a house or a business not an apartment  Also include a pointer to a struct of this same type

{8}

1.b. Using the struct type from the previous question and assuming that a linked list exists of these structs, write a C function to search the linked list for either a given street number or apartment number.  The func should take as inputs an apartment number, a street number, and a pointer begin that points to the first US address struct in the linked list.  If the value is found, the function should call a print function to print the whole address.  (You do not have to write the print function.)  The function should return a value indicating if the desired value was found or not. 

The function should check the parameter values to decide whether it is searching for a street number or apartment number.  While both parameters are passed in, only one of the two will be valid during any search.  The actual test in the search algorithm should check for either item depending on which is the valid input, i.e. in the same test condition your function must check for either the street number or the apartment number based on which parameter it is supposed to search for.  The search algorithm should only be implemented once and the test condition should handle either the search for street number or apartment number.
{15}

Short answer questions:

2.  What operator in C++ does what printf does in C?  Give the operator symbol and the name of the operator.
{4}

3.  If we call a C program with:

>a.out file.dat 5

we are using what? 

{4}

Given the following code fragment, answer the questions below:

#ifdef FRIDAY

printf(“Woo-hoo!”);

#elif MONDAY

printf(“Boo-hoo.”);

#else 

printf(“Whew.”);

#endif

4.a.  What has to be in the program in order to print “Boo-hoo.” and where does this have to be in the program?
{3}

4.b.  Using the structure of the preprocessor statements as shown means we are doing what (when we call gcc)?
{5}

5.  Define “public” and “private” as used in C++ classes. 
{4}

6.  Files in C are analogous to 
 in C++.
{3}

7.a.  Declare a C++ class called addressUS that contains all the data except the struct pointer from the U.S. address struct (in question 1) as its private data.  (Either write all the data items or make very specific comments about what is included.)  Declare at least two mutators including one for the zip code, two accessors, a constructor and a display function as public members of the class.  Only give the class declaration, i.e. the .h file.
{15}

7.b.   For the addressUS class, write the C++ member function definitions for the zip code mutator and the display function.  These would be in the .cpp file.
{12}

Short answer questions:

8.  A “get” function typically does what in a C++ class?  What other names are used for this kind of function?
{3}

9.  The standard input and output in C++ are  called 

 and 

.
{4}

10.  In your own words, define polymorphism in C++.  Do not just give examples.
{5}

11.  If we have 


int main( int able, char * baker[])

in our C program, what will be the value of baker[0]?
{4}

12.  Rewrite the whole program below using C++.  The program should perform the same in C++ as in C.  In C++ you may NOT use fopen, printf, fscanf, or FILE *.  You must read data in from the same file passed to the main routine.  In the function days, use default parameters for default values.  The program will be called with a.out data.txt .  The data in data.txt is 6 integers representing two dates, earlier date first, and listed in the order day1, day2, month1, month2, year1, year2.   If the year value is 0, that indicates 2010, otherwise, the year will be given as a 4-digit number, ex. 2008. You do not need to error check in this program.  Also the program assumes that every year has 365 days and every month has 30 days.  You do not need to write C++ code for the section between the **** markings; just put **** in your code to indicate that part.
{11}

Write C++ code here:

#include <stdio.h>


int days(int d1, int d2, int m1, int m2, int y1, int y2);

int main(int argc, char * argv[])

{


FILE * inf;   


int d1, d2, m1, m2, y1, y2, count;


inf = fopen(argv[1], “r”);


fscanf(inf, “%d %d %d %d %d %d”, 



&d1, &d2, &m1, &m2, &y1, &y2);


count = days(d1, d2, m1, m2, y1, y2);


printf(“ The number of days between “;


printf(“ %d / %d / %d and %d / %d / %d is %d”, 



m1, d1, y1, m2, d2, y2, count);


return count;

}

int days(int d1, int d2, int m1, int m2, int y1, int y2)

{


int ct = 0;


if (y1 == 0) y1 = 2010;


if (y2 == 0) y2 = 2010;

// Do not rewrite from here ****


if (y2 >= (y1 + 2)) 



ct = (y2 – y1 -1) * 365;


if (y2 > y1)



{



ct = ct + ((12 – m1) + (m2 – 1)) * 30;


 
ct = ct + ((30 – d1) + (d2 – 1));



}


else if (m2 > m1)



{



ct = ct + (m2 – m1 – 1) * 30;  


 
ct = ct + ((30 – d1) + (d2 – 1));



}


else  if (d2 > d1)



ct = ct + (d2 – d1 – 1);

//**** to here


return ct;

}

Extra Credit questions:  

XC1.
In your own words, define data abstraction and encapsulation in C++.  Do not just give examples.
{4}
XC2.
What does the program in question 12 print if the file has “12 14 0 1 18 2011” in it?
{4}
XC3.
[Geeky holiday joke] Why do CSE majors think Christmas, dec 25, and Halloween, oct 31, are the same day?
{ANY answer will receive two (2) points}
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