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1. Heap
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2. Hashing
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(5 points) Draw an example of a heap and define the data structure of a heap using Cor
pseudo code.

(15 points) Using the data structures above, define the function to construct a heap of an
integer array. 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.

(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 detail calculation.

(5 points) Consider to store data with integer keys. Draw an example of a hashing procedure
and define the data structure to a hash table using C or pseudo code.

(5 points) Design a hash function and a probing function. Use 10 data to show how data are
stored to the location calculated by the hash function and how probing function works when
a collision occurs.

(10 points) Define the hash function and the probing function. 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.

(10 points) Analyze the time complexity of the procedure of the hashing procedure using
your functions above and show the result in the Big-O notation. Be sure to show the steps in

analysis and the associated detail calculation.

Stacks. Consider the following stack storing integers and answer the following questions.
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(5 points) Define the data structures needed to represent this stack.

(30 points) Using your data structures, define the functions to NEW, PUSH and POP. The
function NEW is to create and initialize a stack. Be sure to define the function name,
parameter list, return value, and local variables. Use C or pseudo code to complete your
answer. Provide a main function to call these functions in sequence to store and retrieve
data.






