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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.  Partial work also includes answering part of the question but not all of it.
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.
NO CHEATING!
1a.
Given the following declarations, what would be produced from the code fragment below?  Make sure to fill in the blank also
{12}

char *lt =”abcdeghimnorstxyz”;

int birthdaynumber;

//assume you enter the day of the month of your birthday as birthdaynumber. What # will you enter? _______
if (birthdaynumber % 2)


{


printf(“%c %c%c %c%c%c%c %c”, lt[2], lt[7], lt[12], lt[4], lt[0], lt[12], lt[15], (birthdaynumber <15? ‘!’ : ‘?’));


}

else


{


printf(“%c %c%c %c%c%c%c %c”, lt[13], lt[7], lt[12], lt[6], lt[0], lt[11], lt[3], (birthdaynumber <15? ‘!’ : ‘?’));


}

With my number input as given above, the code fragment produces:

1b.
Rewrite the test condition in the previous example so that it does the same test but that the test is clearer to understand.
{4}

2.
Give the C code for the following declaration:
{8}


cat is an array of three pointers to functions that have pointers to int as their return type and have two inputs of an int and a pointer to a function which returns char and has one input of float.

3a.
Define a struct for an address.  It should include a street number, a street name, an apartment ID (like 303 or B616 or 42A), any additional street location information as a string, a city, a state/province name using two letter abbreviations, a ZIP code with the 5 digit part and the 4 digit part separated, and a country name.  
{10}

3b.
Define a union that can hold information about undergraduate or graduate students.  The graduate information should include the degree level (MS or PhD), and the faculty advisor name.  The undergraduate information should include any minor the student has (or none) and whether they are currently under University College advising (yes or no).
{10}

3c.
Define a struct for personal information about a student including given  (first) name, family (last) name, and middle names, birthdate, gender stored as a single char, a permanent home address using the address struct you defined before, a school address using the address struct you defined before, and a set of yes/no flags to indicate whether a student is: full-time? undergraduate? on probation? Also include the student’s GPA, major, and current number of hours completed and include the undergraduate/graduate student union to hold additional information.
{10}

3d.
Declare an appropriate data structure to hold the information for all the students in the CSE1320 class.




{6}

3e.
Would you still use the same data structure if you were supposed to hold the data for all the students at UT Arlington?  Explain why or why not?
{4}

4a.
In programming terms, a binary tree, is a data structure of linked nodes where each node contains some data, for example a calendar date, and two links, one for a right child node and one for a left child node.  Declare a struct type called node that could be used as described for a binary tree.
{10}


4b.
Use the algorithm below to write a code fragment to connect nodes together into a binary tree.  Use the node type defined in the previous question.  For simplicity, assume that you can call a function called datecheck(date1,date2) when implementing the algorithm.  datecheck will return an integer “true” value if date1 is before date2 and false otherwise.
// assume the tree begins at root, the new value is newleaf, curr starts with the value of root, 

// follow starts behind curr and that all of these are pointers to node struct

// assume there is a loop to get new data for the tree until the user is finished

curr starts with the value of root
use a flag intree to indicate if the newleaf element is linked into the binary tree yet and stop once the leaf is linked in.  Loop until newleaf is put in tree.


while curr is not null



follow gets the value of curr


if datecheck(newleaf, curr) is true       //the newleaf value is less than curr value




then curr gets the address of its left child




else curr gets the address of its right child


if curr not null



print a message stating that the newleaf  value is already in the list


else



if newleaf > follow



newleaf becomes its right child



else




newleaf becomes its left child



increment intree
Write the corresponding C code below (and on back of previous page if needed):
{16}

4c.
What order will be represented by the data in the binary tree?, i.e. how are the items ordered in the tree?


{4}

4d.
Where would I find the “first” element stored in the binary tree and how do you know this? (Give your answer in words)




{4}

5.
Write your answers in words for the questions below:

5a.
Give one benefit of using linked lists as a primary data structure and explain why this is a benefit.
{6}

5b.
Give one drawback of using linked lists as a primary data structure and explain why this is a drawback.


{6}

Extra Credit questions:  

XC1.  Define the following in words:



{4}

int * (*bunch[4])(float *);

XC2.
If the user calls the program with:

a.out 145 cow
Write C statements that would capture and save the input values in the correct format.  This will just be a few lines of C code with any declarations that are needed.
{4}

XC3.
Did you know that you can give feedback on this class by going on-line and that I will get that feedback after your grades have been turned in?  Have you given your class feedback yet?





{Any answers will receive two (2) points}
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