
Title:  Academic Service System
Points:   50 points 

Submission Due :   July 18, 2006, 11 PM
Objectives:  
  To learn implementation and manipulation of linked lists.
Description:
You are required to develop a prototype software to implement some functionalities of the academic service system for UCF, to keep track of students registered in various courses. Typically, such a system has a provision to allow students to register for a course, and also to let them withdraw from the course. The system maintains a list of the students in alphabetical order based on the last names. It can confirm whether a particular student is enrolled in a course. 

Since students can register and withdraw any time, to maintain the alphabetical order of the list, it would be best to implement the system using the concept of linked lists.

Your first task would be to create a linked list for a specific course. Each node of the list would have a provision to store the first and last name of the student, and the grade obtained by the student (an integer value) in the course. Provide the following functionalities:

i) registration


The list should always be in alphabetical order on the last name of the student. Whenever a new name is entered, it should be entered in its proper place in the list, so that alphabetical order of the list is maintained. 
ii) withdrawal 


Any  number of students should be able to withdraw from the course.

iii) printing the course list


The print function should simply print the list in the order in which the nodes appear in the list. It should print out serial number of the student, the first and last names and the grade in one line. If no grades have been entered for that student, it should print the grade as 00. If there is no registration for the course, print “No students ”. The serial number is the order in  which the names appear in the list at the time the list is getting printed.
iv)  verification


Given a name, this function should be able to verify whether such a student is registered for the course.

v) Grades


This function should enter the grade of the specified student in its appropriate place in the node structure.

vi) Top two


This function should print the name of the student who got the highest grade, and the name of the student who got the next highest grade.

Bonus Part:

If you are successful in handling the first task, and you want to earn bonus points, go for the second task. Your second task would be to extend the system so that it is able to handle more than one course. If you want, you can choose an upper figure of 30 courses, but it would be better if you can keep this number flexible. In addition to the above mentioned functionalities, you also have to provide for the following:

vii) Courses


Given the name of a student, this function should list the courses for which the student has registered.

viii) Merge


Given the names of two courses, this function should merge the linked lists for the two courses, such that the “new” list maintains the alphabetical order of names. It should then print the names. If a name appears in both the lists, it should be included only once in the merged list.
Input Format:

For the purpose of this assignment, the inputs will be pre-stored in a file. Ask the user to input the name of the file. The first integer on each line will indicate the desired function as per following list:

1 Registration 

This line will have the name of a course, the first name and last name of a student who wants to register for this course. Create a node for the student and place it in the appropriate place in the linked list (alphabetically ordered). It is guaranteed that this line would not contain the name of a student who is already registered for that course. Further, no two students would have the same last names.
2 Withdrawal

This line will have the name of a course, the first name and last name of a student who wants to withdraw from the course. Delete the node holding the relevant information for the student from the list. It is guaranteed that the name would correspond to one of the students who have registered for the course.
3 Print 

This line will have the name of a course. Print the name of the course. Print the information stored in the linked list for the course. In each line, print the serial number, name of the student, and the grade obtained by the student. If no grades have been entered, print the grade as 00 . If there are no students registered for the course, print “No students”.

4 Verify

This line will have the name of a course, the first name and last name of a student. If the student is registered in the course, print “xxxx” is registered for “yyy”. If the name does not appear in the list, print “xxx” not registered for “yyy”.

5 Grades

This line will have the name of a course, the first name and last name of a student followed by the grade obtained by that student. Enter the grade in the appropriate place in the concerned linked list.

6 Top Two

This line will have a course name. Print the name of the course followed by “ top two”. In the next two lines print the names and grades of the top two students in that course.

7  Courses

This line will have name of a student. Print the names of all the courses, for which the student has registered.

8 Merge

This line will have names of two courses. Merge the linked lists corresponding to the two courses, and then print the names of students in the merged list. If a name is common in both the lists it should appear only once.

9 Quit : Print “Good bye !” and terminate the program.

Hints:

As a first step, you can start by generating a linked list with nodes in the order the names are being read from the file (without bothering about the alphabetical order), and develop functions 2-6. Once this part of the program is ready, you can start rewriting function 1 to enter the names in proper places in the list. If you are unable to rewrite that, and have at least the first part working, mention it in the comments part of the program, so that you may get partial credit on the program.
Restrictions:

All the functions should have a comment statement at the top indicating the purpose of the function. The code should be commented wherever appropriate. It is not necessary to comment each and every line of the code. It makes it difficult to follow the flow of the code. Make proper use of white spaces and indentations while submitting the code.
Any minor changes in the assignment will be posted on course webpage.

Your source file should begin with comments containing the following information:
/*  Name:  

     PID: 
     Course:
     Assignment title:

     Date:
     Version:  Include one of the following:


I wish to be graded for bonus part as well. I am submitting the  version 
for multiple courses.




OR


I have not done the bonus part. I am  submitting the version for a single 
course.




OR

I was not able to generate the sorted list. I have entered the names in the list 
in the order they were read from the file. (partial credit)
*/
Deliverables:
Submit your assignment via WebCT   before 11 PM,  July 18,2006.

Sample Input file

Consider the sample input file task1.txt. This corresponds to the first task, that is, handling information for a single course. 
1 COP3502 Budd Turner 

1 COP3502 James Smith

1 COP3502 Alok Gupta

4 COP3502 Fuyu Liu

1 COP3502 Steve Zimmer

1 COP3502 Fuyu Liu

3 COP3502 

2 COP3502 Alok Gupta

3 COP3502

5 COP3502 Budd Turner 65

5 COP3502 Fuyu Liu 90

5 COP3502 James Smith 84

5 COP3502 Steve Zimmer 56

3 COP3502

6 COP3502

9

Corresponding to this input, the following should be printed on the screen. Note the spacing after print statement.

Fuyu Liu not registered for COP3502.

COP3502


1. Alok Gupta

00


2. Fuyu Liu 

00


3. James Smith 
00


4. Budd Turner 
00


5. Steve Zimmer
00
// Note since Alok Gupta has withdrawn, his name does not figure in the next print statement.
COP3502


1. Fuyu Liu 

00


2. James Smith 
00


3. Budd Turner 
00


4. Steve Zimmer
00

COP3502


1. Fuyu Liu 

90


2. James Smith 
84


3. Budd Turner 
65


4. Steve Zimmer
56

COP3502 (top two)


First: Fuyu Liu
90


Second: James Smith 84

Good Bye!
Here is a sample  input file for the second task (BONUS PART). Note that registration and withdrawal can be done by any student for any course.
1 COP3502 Budd Turner 

1 COP3502 James Smith

1 COP3223 Kyle Lopes

1 COP3330 Brandon Wilson

1 COP3330 Tiffany Soto

1 COP3223 Duane Perales

1 COP3223 Anup Bose

1 COP3223 James Smith

1 COP3330 Linda Cruz

1 COP3330 James Smith

1 COP3502 Alok Gupta

1 COP3502 Steve Zimmer

3 COP3223

5 COP3223 Kyle Lopes 60

5 COP3223 Duane Perales 80

5 COP3223 Anup Bose 90

5 COP3223 James Smith 70

5 COP3330 Brandon Wilson 35

5 COP3330 Tiffany Soto 45

5 COP3330 Linda Cruz 25

5 COP3330 James Smith 55

5 COP3502 Budd Turner 65

5 COP3502 Fuyu Liu 90

5 COP3502 James Smith 84

5 COP3502 Steve Zimmer 56

3 COP3502

3 COP3330

6 COP3223

7 James Smith

8 COP3502 COP3330

9
The output for this file is shown below.

COP3223 


1. Anup Bose 

00

2. Kyle Lopes

00


3. Duane Perales
00


4. James Smith

00

COP3502


1. Fuyu Liu 

90


2. James Smith 
84


3. Budd Turner 
65


4. Steve Zimmer
56

COP3330


1. Linda Cruz 

25


2. James Smith 
55


3. Tiffany Soto
45


4. Brandon Wilson 
35

COP3223 (top two)


1. Anup Bose

90


2. Duane Perales
80

James Smith


1. COP3502


2. COP3223


3. COP3330

(note: The courses can appear in any order).

Merged list of COP3502 and COP3330


1. Linda Cruz


2. Fuyu Liu 




3. James Smith 



4. Tiffany Soto


5. Budd Turner 



6. Brandon Wilson


7. Steve Zimmer


Good Bye!
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