CS 223A






Name: __________________

Exam 1

10-10-06

1.  (10 pts)  Show “by hand” how Quicksort (using leftmost pivots) will sort the following array of integers.  Each time a swap is made, rewrite the array in the new order.


60          98          58          60          48          44          90          88
2. (5 pts)  What is the average-case time complexity of Quicksort, assuming the inputs are in random order?

3.  (10 pts)  A search is stable if the order of equal values is maintained throughout the sort.  For each of the following sorts, as implemented in your text, indicate whether the sort is stable or not stable:

· selection sort: _______________

· insertion sort: _______________

· merge sort:     _______________

· quicksort:       _______________

4. (5 pts)  How does Quicksort perform on data which are already in the correct order?  Explain:
5.  (10 pts)  Here is the code for an iterative selectionSort.  Write a recursive selectionSort in Java.  Do your best to get the syntax right and keep the code as simple as possible.  Assume that an appropriate swap method has already been implemented.
public static void selectionSort(int data[], int n)

// pre: 0 <= n <= data.length

// post: values in data[0 .. n-1] are in ascending order

{


int numUnsorted = n;


int index;


int max;


while (numUnsorted > 0)


{



max = 0;



for (index = 1; index < numUnsorted; index++)




if (data[max] < data[index]) max = index;



swap(data,max,numUnsorted-1);


numUnsorted--;


}

}

6.  (5 pts)  Define, mathematically and precisely, what it means to say f (n) is O (g (n) ).
7.  (10 pts)  Consider the method findSpace:

static int findSpace(String s)

// pre: s is any String (not a null reference)

// post: returns index in s of the first space, or -1 if no space

// exists

{


int i;


for ( i = 0; i < s.length(); i++)



if (‘ ‘ == s.charAt(i)) return i;


return -1;

}

(a)  What is the best-case time complexity for findSpace?  ________  What sort of input is “best-case”?

(b)  What is the worst-case time complexity for findSpace?  ________  What sort of input is “worst-case”?

(c)  If the input is random English prose, what is the expected (average-case) time complexity for findSpace?  _________  Explain:

8. (5 pts)  Order these functions (smallest to largest) based on their asymptotic growth rates:  1000 log n;
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_________   _________   __________   __________   _________   __________ 

9. (5 pts)  What is accomplished by the following method?

public static int value(int n)

{


if (n<1) return 0;


return n + value(n-1);

}
10. (5 pts)  By default, whenever the size of a Vector exceeds its capacity, the capacity of the Vector is doubled.  Explain why this is a good plan (in terms of time complexity).
11. (10 pts)  Prove (by induction) that for all 
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 is divisible by 16.

12.  (10 pts)  Here are the constructors for BankAccount and Association (chapter 1):
public BankAccount(String acc, double bal)

{


account = acc;


balance = bal;

}

public Association(Object key, Object value)

{


Assert.pre(key != null, “Key must not be null.”);


theKey = key;


theValue = value);

}

public Association(Object key)

{


this(key,null);

}

Which of the variables a, b, c, d, e, f, g, h, and j, are associated with valid constructor calls?

BankAccount a,b,c,d,e,f;

Association g,h,j;

a = new BankAccount(“Bob”,300.0);

b = new BankAccount(300.0,”Bob”);

c = new BankAccount(033414,300.0);

d = new BankAccount(“Bob”,300);

e = new BankAccount(“Bob”,new Double(300));

f = new BankAccount(“Sue”,(double)300);

g = new Association(“Alice”,300.0);

h = new Association(“Alice”,new Double(300));

j = new Association(“Alice”);

13. (5 pts)  What is an assertion?  What happens to the execution of the program when an assertion tests as “true”?  as “false”? 
14.  (5 pts)  Why is it important to include preconditions and postconditions on all methods?
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