CE112 ASSIGNMENT 2
2009

Set by: Mike Sanderson

Credit: 10% of total module mark

Deadline: 11.59.59, Wednesday 16 December
Submission of this assignment will be via the online submission system; your programs will be tested during your lab on 17 December or 18 December.

It is expected that marks and feedback will be returned by the beginning of the spring term.

You should refer to pages 126-127 and 138-140 of the Undergraduate Students’ Handbook for details of the departmental policy regarding late submission and university regulations regarding plagiarism; the work handed in must be entirely your own.
Introduction

This assignment comprises two exercises, to be written as separate programs in files called ex1.c and ex2.c. The first will contribute 30% of the mark and the second 70%.  Sample data files to be used for testing the programs will be supplied.
The programs should contain contents stating precisely what each function does (and what its arguments are and what it returns), what each member of the structure contains and what each variable is used for. The layout of the program should make use of consistent indentation so that it is easy to see where loop bodies and other control structures end.

Exercise 1
The attributes of a student are name, registration number, degree scheme and year. At the beginning of a file ex1.c (i.e. above any functions that you write later) use a typedef to give the name Student to a structure capable of holding the details of a single student. (You should assume that no name will contain more than 30 characters.) Write a method with prototype

int readStudent(FILE* f, Student *s);

which will attempt to input details of a student from the file pointed to by f into the structure pointed to by s. This method should return the value 1 (true) unless it fails since the end of the file has been reached, in which case 0 should be returned. Each line of the file should be assumed to have the format

12345 3 ICT Bart Simpson

The first three items in the line will be the registration number, year and degree scheme and the rest of the line will be the name. There will be no spaces in the degree scheme but there may be one or more spaces in the name. (Hint: use fscanf to get the first three items and fgets to get the rest of the line.)

Next, write a function to display the details of a student on a single output line.

In a main function declare an array of Student structures of size 100, write code to prompt the user for a filename, attempt to open the file whose name is supplied (if the file cannot be opened an error message should be output) and use a loop to repeatedly call the function readStudent to read students from the file into the array until 0 is returned. You may assume that the file will not contain more than 100 students and that no two students will have the same registration number.
After the data has been input you should write a loop in which the user should be given the option of requesting that details be displayed of all of the students on a particular degree scheme or all students in a particular year or the student with a particular registration number, or quitting the program. If the user chooses a display option he or she should then be asked to supply the degree scheme, year or registration number (as appropriate) and the array should then be searched and the appropriate output generated using the display function written earlier.
Exercise 2
This assignment involves writing a program to solve word search puzzles. For example in the following word grid it is possible to find the words activex, capslock, ethernet and java.
xmmycxvtljlqbbybkoumjqwbtbufve
buubmekxbeydqmcnzyjpvdackomdmi
lqactivexnyvwdvcoshoyrthgvfvqj vsewohvnbxsduqjiffkoyqpdwbrngc
dvqwwwfkoyamapmlrrjvdkljpcvkua
iqqfxtumsjvfmtrsbycmqiarixqikp
afgrvlqzdqaxaoanfqjlmjpjhnzams
yofywrbpfcjiflcbbcoecxpwljyuyl
twyxetyuyufvvmcuawjmbwlqhxjgqo
txekdexmdbtgvhpyvsqtmljdxeqltc
dcctenrehteoxqdgnueljtrrnesgok oqsnakqwerouftmgnjqbytjzhmwncc
After completing each section of this exercise it is recommended that you save a copy of your program so that you will have something to submit and demonstrate if later modifications cause the existing code to work incorrectly.

2.1 Inputting the Grid from a File
In the main function of a program in a file ex2.c declare a two-dimensional array of characters with 50 rows and 50 columns.
The function should prompt the user for a filename, and open the file whose name is supplied. (If the file cannot be opened an error message should be output.)
The file will contain on the first line, two integers, indicating the width and height of the grid, and on each subsequent line, a row from the grid. For example the first three lines of a file that contains the grid shown on the previous page would be 
30 12
xmmycxvtljlqbbybkoumjqwbtbufve
buubmekxbeydqmcnzyjpvdackomdmi

Write code to read the width and height of the grid from the file into two variables and use a loop to read, in turn, each line of the grid into a row of the array. (It is recommended that you use fscanf with a %s conversion specifier so that newline characters will be skipped.)  Since the width and height of the grid may be less than 50 part of the array may be unused.
After the input is complete the grid should be displayed on the screen.

Note that the program may be tested using a file containing a grid with different dimensions to that in the sample input file provided. No grid will have more than 50 rows or columns and no words to be searched for will contain more than 10 characters. Grids may contain either lower- or upper-case letters but not both.

2.2 The Word-Search Function
Declare (at the beginning of the program) a structure type that can be used to store the position of a word within a grid. You may store either the coordinates of the first and last letters of the word (i.e. four integers) or the coordinates of the first letter and a direction (i.e. two integers and an enum value).

Write a function that will take four arguments: a word to be searched for, a two-dimensional array of characters with 50 rows (which will contain a grid such as the one on the first page) and two integers, the height and width of the grid. (Note that the grid might not occupy the entire array.)
The function should search for a horizontal left-to-right or vertical downwards occurrence of the word (e.g. activex and capslock in the sample grid). You will need to examine each element of the array looking for instances of the first letter in the word, and when such an instance is found check whether there is sufficient space in the row and column for the rest of the word, and if look at subsequent letters in the same column and/or row to see if they match the rest of the word. If a word occurs more than once the function is only required to find one occurrence so you should stop searching once the word has been found.
The function should return a structure of the type already declared, containing the position of the word; if the word has not been found all coordinates in the structure should have the value -1.
2.3 The Word-Search
After displaying the grid, the main function should enter a loop in which the user is asked to type a word to be searched for. The user should be given an option to quit the program by typing some non-alphabetic character(s). Having obtained the word typed by the user you should make a call to the word-search function and examine the result returned by this call. If this result contains coordinates other than -1 you should output the word and its position, e.g. 
  activex found: row 2 col 2 to row 2 col 8
or

  activex found: left to right in row 2 starting at col 2
If the word was not found you should output a message such as
  cplusplus not found

2.4 Searching for Inverted Words
Modify the word-search function so that it will also find a word if it occurs right-to-left or upwards in the grid (e.g. ethernet and java would now be found in the grid shown on page 2). 
2.5 Marking Scheme
The 70% of the assignment marks available for exercise 2 will be allocated approximately as follows
15% for successful input and display of the grid
30% for successful searching as specified in sections 2.2 and 2.3
15% for successful completion of section 2.4
10% for programming style and comments
Submission
Put your two files ex1.c and ex2.c into a single zip file and submit this to the online server.
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