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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. Since the test has 100 points and the class has 50 minutes, try to limit your time on each question to half as many minutes as there are points for that question, i.e. spend 7 minutes on a 14 point question.  If you get done quicker, great!

NO CHEATING!

1.
Use the function below to answer the following questions:

int calc (int num)

{

static int calls = 0;

calls++;

if (num <= 1)


return (num == 1)? 1 : 0;

else


return (num * 2 – 1 + calc(num – 1));

}

1.a.
If this function is called with calc(5), what value does it return?
{12 points}

1.b.
If the main routine first calls calc(2) and then calls calc(5) what would be the value of the variable calls inside the function calc at the end of the second function call?
{8 pts}

2.
Write the following C declaration in words.
{12}


int (*)(float) g( char *h[3], double i);
3. 
Use the declarations given to answer the questions below.

enum vehicle {NONMOTOR, FAMILY, MASSTRANS};

union vehicleinfo

{
int wheels; //number of wheels on a non-motorized vehicle

double mpg;  //miles per gallon for a family vehicle

char type[10]; //string of “bus”, “subway”, “train”, or “other” for mass transit type

};

struct groundtrans

{
enum vehicle iuse;

union vehicleinfo ithas;

int daysperweek: 3;

char *mytrans[4];

struct groundtrans *next;

};


//Assume main routine and other needed declarations are here

char temp[100];

int len;

struct groundtrans *mine, *yours, *his, *hers;


//Assume that mine, yours, his and hers all point to structs that exist and have been initialized


// appropriately

3.a.
Write one line of code using getline to read a string from a file called carvals into the temp array.  Assume the carvals is a valid file variable that is already open for reading and that the string is the next thing to read in the file.
{10}

3.b
Write a code fragment to take the string in temp (from 3.a.) and correctly store it in mytrans[2] in 


struct hers.
  
{14}

3.c.
Write a code fragment using a switch or an if-else construct to read the correct union member value based on the enum member value for struct pointed to by yours.  Assume that the user has been given instructions about what the valid possible values are for each union member.   You should just read the input from the keyboard.
{15}

Continue using the declarations from question 3 on previous page.

3.d.
Write one line of code that assigns any valid numerical value to his->daysperweek.
{5}


(You can just put a value in.  You do not have to get the value from the user or anywhere else)

3.e.
Assume that the daysperweek values are as follows for the structs: mine is 2, yours is 5, his is 3, and hers is 6.  Write a set of statements that will create a linked list of these structs such that the largest daysperweek value is first and they are sorted in descending order.  You do not need to write a sort function, just statements that will link the four given structs into a linked list in the correct order.
{12}

4.
For each question below, indicate in the table whether the question refers to scope (S) or to storage class (C) and then indicate the specific type of scope or storage class.
{each question 3 points; 12 total}




Scope (S) or





Storage 
Specific




Class (C)
Type



4.a.
What would we use to keep a variable value available to all calls to a function but local to that function?
a.

4.b.
What allows a function identifier to be visible to all other functions?




b.

4.c.
What helps to hide specific implementation details of a struct definition?




c.

4.d.
What insures that memory for variables is allocated when functions start and deallocated when functions end?
d.

Extra Credit questions:  

XC1. 
Declare a variable and assign it a value so that it will be a bit mask for the third rightmost bit in an 8-bit value.  (The rightmost bit would be the first rightmost bit)
{3}

XC2.
Describe two ADTs discussed in class giving the characteristics that distinguish them from other ADTs. 


{5}

XC3. Was this test better or worse than Test #1?
{ANY answer will receive two (2) points}
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