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' 1. Hashing

| i. (10 points) Consider hashing IP addresses (IPv4 4-byte addresses). Design a hash table with a
hash function and a storage. Explain what is a reasonable size of the table and also the
effectiveness of the hash function which you propose. State your rationale with examples.

ii. (10 points) Define the hash function and the probing function for your proposal above. 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.

iii. (10 points) Analyze the time complexity of the hashing procedure above and show the result
in the Big-O notation. Be sure to show the steps in analysis and the associated detail

calculation. Explain what may be average complexity and what may be worst.

2. Queues
Consider the following concept of a priority queue where the elements, A, B, C, and D, are integers

and the largest value is always at the front. An example of design using an array is given below. The
queue head contains five fields, the element count, the index number of the front, the index number

of 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.

| front L

A B C D l

A B ae s
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i. (5 points) Define the data structures to the queue head and the queue storage shown above.
ii. (20 points) Construct the Enqueue function and the Dequeue function for this priority queue.
iii. (15 points) Analyze the time complexity of both the Enqueue procedure and the Dequeue
procedure for time complexity and show the results in the Big-O notation. Be sure to show the

v
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steps in analysis and the associated detail calculation.

' 3. Sorting.

i. (15 points) Define a merge sort function which sorts the integer data in an ascending order.
Use C or pseudo code to complete your answer. Be sure to define data structures, function
headers, and local variables clearly.

ii. (15 points) Analyze the time complexity of the merge sort function above and show the
result in the Big-O notation. Be sure to show the steps in analysis and the associated detail

calculation along with your explanation.




