
Introduction to Programming
Semester-I 2015-2016

Homework I

20 marks

1. Mouse in a maze (10 marks). [http://cse.iitkgp.ac.in/pds/semester/notes/exer4.html]

Suppose that you have an m× n maze of rooms. Each adjacent pair of rooms has a connecting door

that allows passage between the rooms. However, some of the doors are locked, while the rest are

open. A mouse sits in room number (s, t) and there is fabulous food for the mouse at room number

(u, v). Your task is to determine whether there exists a route for the mouse from room (s, t) to room

(u, v) through the open doors.
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(0,1) (1,1)

(0,2)

(0,0) (1,0) (2,0)

(0,1) (1,1)

(0,2)

No route!

The idea is to start searching for a path from room (s, t) by looking at neighbouring rooms (s1, t1), . . . ,

(sk, tk) that can be reached from (s, t), and then those rooms that can be reached from each (si, ti),

and so on. A previously visited room should not be revisited during the search. You may maintain

an m× n array of flags to keep track of visited rooms.

Write programs to solve this problem using each of the following search strategies in turn.

(a) Depth-first search. Use a stack to implement the search. Initially, push (s, t) on the empty

stack. Subsequently, as long as the stack is not empty, pop a room from the stack. Let this room

be (x, y). If (x, y) = (u, v) (the target room), the search ends. Otherwise, push each adjacent

room that can be visited from (x, y) but has not been visited so far. If the stack becomes empty

without reaching (u, v), then there is no (s, t)–(u, v) path.

(b) Breadth-first search. Implement the search using a queue. Maintain a queue of rooms to

search from. Initially add (s, t) to an empty queue. Subsequently, as long as the queue is not

empty, remove the room (x, y) from the head of the queue. If (x, y) = (u, v), then report success

and return. Otherwise, enqueue all unvisited rooms adjacent to (x, y). If the search stops, i.e.,

the queue becomes empty, report failure.
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Input file format:

10 # number of test cases

# Test case 1

7 6 # number of rows, columns

3 4 # x, y coordinates of mouse

0 6 # x, y coordinates of cheese

44 # number of doors

0 0 1 0 # x1, y1, x2, y2 coordinates of rooms joined by door 1

0 0 0 1 # x1, y1, x2, y2 coordinates of rooms joined by door 2

...

If you have implemented stacks and queues in an earlier class / assignment, you may reuse (only)

your own code.

2. Trie data structure; counting words (10 marks).

(a) Create a file trie.h that contains a type definition of the form: typedef ... TRIE NODE;

for a node in a trie data structure. You may assume that your input alphabet consists only of

the letters a–z.

(b) In a file named trie.c, implement functions with the following prototypes

(i) TRIE_NODE *make_trie(void); to create a new (initialised) trie node; and

(ii) int insert_trie(TRIE_NODE *root, char *word); to insert a word into the trie.

You may also implement any additional functions that you need for manipulating the trie.

(c) Using the trie data structure that you have implemented, write a program to print the words

occurring in an input file in lexicographically sorted order. The name of the input file will be

given as a command-line argument. You may assume that (i) a word is defined as any non-empty

sequence of Roman letters (a–z, A–Z); (ii) the input file consists of one word per line. Normalise

each word to all-lowercase letters before processing.

Example:

Input file (input.txt)
THE

But

a

an

$ ./a.out input.txt

a

an

but

the

As above, if you have implemented stacks in an earlier class, and need them for this problem,

you may reuse (only) your own code.
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