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Algorithms


Name: __________________


____ / 172 = _____ %

I tried to put together parts of my old mid terms for programming II, data structures, and algorithms to construct this.  Once again, there is NO substitute for studying the book and lecture material.  Just because something does NOT appear on this sample set of questions does not mean it will NOT appear on the mid-term.  These questions and intended to be a sample only of the types of questions that may be asked.  I still need to go through them to make sure they are appropriate for the mid-term given the level of the course, etc.
Mid-Term Exam

Part 1:  Multiple Choice.  Choose BEST answer.  [2 pts each]

7).
You’ve been told that an algorithm is roughly O(n2).  Given what you know.  If the first run of the data was 1,000 seconds (16 min), and you double the data size, how long (roughly) will the next run take?


a).
2,000 seconds (33  min)


b).
4,000 seconds (1 hr 6 min)


b).
10,000 seconds  (2.78 hrs)


c).
100,000 seconds (1 day, 3 hrs)


d).
1,000,000 seconds (11 ½ days)

8).
Your first run of a data with a set size of 1 takes 1 ms to process.  Increasing the set size to 2 takes 2 ms to process.  Increasing the set size again to 3 takes 6 ms to process.  Increasing the set size again to 4 takes 24 ms to process.  Finally, you increase the set size to 5 and it takes 120 ms to process.  What complexity level does this seem to follow?

a).
O(n)

b).
O(n2)

b).
O(2n)

c).
O(n!)

9). Which of the following is true about exponential time O(2n):


a).
It is better than O(n), O(n2), O(n log 2 n)

b).
Adding just 1 item to the data set has the potential to double computational time.


d).
It is one of the better big-Os

10).  When we study complexity (big-O), we are interested in:


a).
Finding out precisely how long an algorithm will execute.


b).
Determining the ideal data size for an algorithm


c).
Determining how, in general, run time increases as data size increases.


d).
Determining how a butterfly flapping its wings in the Amazon can generate a 

hurricane in Hawaii.

11).
You have an algorithm that is O(n3).  You were told that the original dataset size was 1024 and then it took 5 seconds to process.  Someone ran a new data set size through and it took 675 seconds.   By what factor did they increase the set size?


a).
Size increased to 2048 (a factor of 2)


b).
Size increased to 9216 (a factor of 9)


c).
Size increased to 6144 (a factor of 6)


d).
Size increased to 3072 (a factor of 3)


e).
Size increased to 138240 (a factor of 135)

Part 2, Short Answer.  [Pts vary per question]

27).  [10 pts] What is the big O of the following algorithm, where N is the size of the data set


for(int I=0; I<20; I++)


{



for(int j=0; j<N; j++)



{




cout << “I is “ << I << “ and J is “ << j << endl;



}


}
28). 
[2 pts] Assume the following expression represents the complexity of a piece of code, circle the most dominant term (That is, which of these items between +’s is the WORST).


12n + n log2 n + 100000n2 + 1/100n3

29). 
[2 pts] Given the most dominant term from #4 above, what is the “big-O” of the expression in #4?

3).  [20 pts] You are told that your client wants a new function to find the absolute value of any of the numerical types.  The absolute value of a number is always the positive value of that number.  That is, the absolute value of 5 is 5.  And the absolute value of –5 is also 5.  In essence, it drops the negative sign if there is one.

Write this function using a template, and then create a main function that calls it BOTH EXPLICITLY and IMPLICITLY.

4).  [20 pts] Your user wants a new class called Rational which will represent rational numbers (fractions).  Each fraction should have a numerator (top number) and a denominator (bottom number).  Write a class declaration for fraction.  Include all members and access specifiers.  For all functions listed, write the code for the function bodies in-line.  Make sure the class has 2 constructors that make sense, and propper setters and getters.

1).  [2 pts]  Create a double called rainfall.  Then create a pointer to rainfall called ptr.  Make ptr point to rainfall.
2).  [2 pts]  Using the pointer ptr from #1, assign the contents of that address to 3.14.  Then print the address stored in the pointer, then print the contents it points to.  Make the output look like: (the address below is for illustration purposes only).



pointer ptr points to address 0xA0EF4327 and the contents of that address is 3.14
3).  [2 pts]  Let’s say you have an array of int called testScores[].  Create another pointer called scorePtr and show two ways that you can assign it to the address of the first item.  


A)


B)

4).  [2 pts]  Using the scorePtr variable above, how could you change the pointer to point to the next item?

5).  [2 pts]  If you wanted to access the second element in testScores[], you could write:



testScores[1];


How can you write this in pointer notation using the testScores variable?

13).
[2 pt]  We have learned that the name of an array is a special pointer in C++, there is one thing a standard pointer can do that an array name pointer can’t.  What is it?

14).
[2 pt]  Why do you have to declare a type with a pointer declaration? 

20).
[2 pt each] Assume you have the following declarations:



int testScores[50];



int *scorePtr;


Which of the following are invalid statements AND WHY?


A).
scorePtr = &testScores;


B).
scorePtr++;


C).
scorePtr--;


D).
scorePtr += 4;


E).
scorePtr -= 4;


F).
scorePtr *= 3;


G).
testScores ++;


H).
testScores --;


I).
testScores += 4;


J).
testScores -= 4;


K).
testScores *= 3;


L).
scorePtr = testScores;


M).
testScores = scorePtr;










