CS 315 Week 5 (Sept 23 and 25) summary and review questions

Topics covered

· Queue as ADT, operations: insert, delete, isEmpty, isFull
· Queue implementation using a circular array
· Application of queue in recognizing connected sets of foreground pixels in an image. This problem is known as component labeling and is an important first step in optical character recognition.
SUMMARY:

· Queue uses a FIFO policy. 

· Because the growth is at one end and the deletion is at the other, a circular array is the correct way to implement a queue.

· Queue operations (insert, delete, isEmpty, isFull) take O(1) using an array implementation so there is no need to use a linked list for a queue.

· Component labeling is done by placing the first white pixel in a queue; from then on all the white pixels that are reachable from this are brought to the queue step by step. When the queue is empty, all pixels that are connected together with the first white pixels have entered and left the queue. While the queue grows and shrinks, we keep track the dimensions of the closest bounding box. When the queue becomes empty, we draw the bounding box for the current letter recognized. Then we continue until all the individual letters are identified.

Exercises:

1) In our implementation of Queue, we assumed that rear was pointing to the index below the last element. Suppose that rear is pointing to the last element. Rewrite the procedure to insert a key in this version of queue.

2) Write a condition that determines an empty queue in terms of the indices front and rear for the version of queue (a) presented in class and (b) in exercise (1) above. In both cases, assume that the queue will be declared full when its size reaches N – 1 where N is the size of the array used. (You don’t have access to variable SIZE.)

3) Do problem (2) replacing the test for emptiness by a test for queue being full. (i.e., the test should output true if the queue has size N – 1, false else. 
