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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.

8. Figure out how much time you want to spend on each problem and move on after that.  That way you can at least see and try every problem on the test.
NO CHEATING!
1.
Given the C or C++ I/O command below, fill in the closest corresponding command in the other language.



C++
C




ch = cin.get();

<=>


{2}



<=>
getline(&temp, &len, stdin);

{3}

cin >> varint >> varfloat >> varchar;

<=>


{3}



<=>
printf(“Value %f is varfloat at time %d\n”, varfloat, tmint);{4}

2.
Declare a C struct data type concert that holds information about a concert.  The members of the struct must include the cost of a ticket, the number of people that can fit into the concert location, the concert date (month, day and year), the name of the person or group that will be giving the concert, and a pointer to another struct of this concert type.  (You may declare a date struct also and use it in the concert struct if desired.)
{6 points}

struct concert
{
3.
Use the concert struct data type and the function prototype below and write the C function getconcertinput to read the concert data from the keyboard and store it into the struct that is passed into function getconcertinput.   Give simple messages to the user to tell them what to input, All input can be read on one line if desired.  Check at least two of the user’s input values for valid data.
{12}

int getconcertinput( struct concert *enter );

4.
Use the concert struct data type and write a recursive C function income to calculate and return the total income for all the concerts that have input data in them.  Income is calculated as ticket cost times number of people.  The input to this function  must be a pointer to a concert struct.  Assume that the structs are connected in a singly linked list using the pointer member of the struct and that income is always called with the pointer to the beginning of the linked list.  Make sure you know what the base case is in order to stop the recursion. 
{20}
5.
Write a C++ class definition for concertclass that includes all the member data from the concert struct type in its private data (excluding the pointer) and prototype declarations for at least two accessor functions, two mutator functions that do error checking and/or input validation, and one constructor function in the class’s public data.  If the functions are small, you may define them in the class itself.
{10}

6.
Using the class definition for concertclass, write the C++ function definitions for at least one of the mutator functions, one constructor function, and at least one other function whose prototype is in the class.  Assume that these function definitions will be in a separate file from the class definition and name them appropriately.  You do not need to list the #includes or the using statements.
{12}

7.
Given the inline C++ function below answer the following questions:


inline int tothe( int x, int y) { int oy=y; int res = 0; while (y-- > 0) res += x; return (oy < 1? x : res);}

7.a.
Rewrite this as a C macro.       [Extra Credit: If you find a simpler algorithm you may use it.{4}]
{4}

7.b.
Describe at least one benefit and one drawback of implementing this as a macro.
{4}

7.c.
Rewrite this as a C function.  (Use line spacing and indenting to improve readability.)
{4}

7.d. 
Describe at least one benefit and one drawback of implementing this as a function.
{4}
8.
For each of the examples below, what would be the best ADT to represent it as data and WHY?

8.a.
A largish nonperishable supply item stored in quantity in a deep skinny cabinet.
{3}


ADT: 

Why?

8.b.
Many people submitting online orders to a web store.
{3}


ADT: 

Why?
8.c.
Active participants in a book club that reads and talks about a new book each week.
{3}


ADT: 

Why?
8.d.
A list of names and addresses for 100 people.
{3}


ADT: 

Why?
8.e.
A family tree going back at least five generations.
{Extra Credit 3}


ADT: 

Why?
Extra Credit: Aside from the terrible tests and the looong labs, what is one thing you will remember about this class?



{ANY answer will receive three (3) points}
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