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[1.

2.

Queues

Consider the following concept of a queue where the elements, A, B, C, and D, are integers. An
example of design using an array is given below. The head of the queue contains five fields, the
element count, the index to the front, the index to the rear, the maximum size of the array storage,
and the pointer to the array storage. Answer the following by writing C code or pseudo code.
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i (5 points) Define the data structures to the queue head and the queue storage shown above.
ii. (20 points) Define the Enqueue function and the Dequeue function as regular FIFO (First In,
First Out) manner.
iii. (10 points) Re-design your queue operations to make the above a priority queue in which the
larger value comes out first.

Sorting
i (15 points) Define the function to perform the Heap Sort on an integer array. The sorted array
will be in ascending order. Be sure to define the function name, parameter list, return value,
local variables, and calling method. Use C or pseudo code to complete your answer.
ii. (15 points) Analyze the time complexity of the function above and show the result in the Big-O
notation. Be sure to show the steps in analysis and the associated calculation in detail.

Application
Consider a file containing 2 integers. There are two lines in the file, and each line contains just one
integer with an unknown number of digits. Your task is to read those two integers, add two integers,
and print the result. Answer the following by writing C code or pseudo code. For example, adding
1111121111222222222233333333334444444444 and 555555555566666666667777777777 will
result 1111111111777777777800000000002222222221.

i (5 points) Design your data structure to store the integers. Note: unknown number of digits.

ii. (15 points) Using the data structure above, write the function to read two integers from the

input file.
iii. (15 points) Write the function to add such two integers and print the result.




