

Part I. Term Explanation & Programming (50 points)
1.
Briefly describe the following terms (15 points)

(a) Big Data

  (b) Internet of Things  
 (c) Artifical Intelligence    

(d) Bioinformatics
  (e) Embedded Systems

2.
Briefly describe the difference between call-by-value parameters and call-by-reference parameters. (3 points)

3.
Describe the difference between the following C/C++ operators. (6 points)


(a)
= vs. ==


(b)
| vs. ||

4.
Write the following functions in C language. 

(a) Write a function to multiply two n×n matrices by passing matrix to function. (8 points)

(b) Write a recursive function, void place_largest(int array[], int n), to implement the Recursive algorithm for the Selection Sort given as follows: 
(8 points)

	1.  If n is 1

2.    The array is sorted.

else

3.    Place the largest array value in last array element

4.    Sort the subarray which excludes the last array element

      (array[0]… array[n-1]) 


5.
Write a simple object-oriented program (either in JAVA or C++). Define a class for a type called CounterType. An object of this type is used to count things, so it records a count that is a nonnegative whole number. Include a mutator function that sets the counter to a count given as an argument. Include member functions to increase the count by one and to decrease the count by one. Be sure that no member function allows the value of the counter to become negative. Also, include a member function that returns the current count value and one that outputs the count. Embed your class definition in a test program. (10 points)

Part II. Data Structure (50 points)
1. The following figure is a multi-way tree structure rooted at node a.
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(a) Please show the tree representation as a left-child right-sibling binary tree. (5 points)

(b) Please define the data structure in C of a node for the binary tree in (a). (5 points)

2. Given a collection of algorithms that runs on O(1), O(2n), O(n log n), O([image: image3.png]


), O(n3), O(log n), O(n!), order the algorithms from fastest to slowest. (10 points)
3. Using dynamic programming technique to solve the problem of matrix-chain multiplication for finding an optimal order of multiplying 4 matrices M1 (10 by 100), M2 (100 by 1), M3 (1 by 50), and M4 (50 by 10); i.e. M=M1M2M3M4 is a 10 by 10 matrix and its minimum total operations of integer multiplication. Please show the detailed steps. (15 points)

4. Write a method as in below that will take two sorted stacks A and B (minimum element on top) and merge stacks A and B into one stack C that is sorted (minimum element on top).
Public Stack mergeSortedStacks(Stack A, Stack B)

You are allowed to use only the stack operations such as pop, push, size and top. No other data structure are allowed. You are allowed to use stacks and create new stacks. Note that elements on the stack can be compared using CompareStackTo operation on top. (15 points)
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