BHCSI Algorithms in C++

Test #2 (7/18/03) Solutions

1) (4 pts) Consider Merge Sorting the following list: 9, 3, 2, 7, 1, 8, 4, 6, and 5. What order will the list be in right before the last Merge method gets called?

Either  1, 2, 3, 7, 9, 4, 5, 6, 8 

OR 

2, 3, 7, 9, 1, 4, 5, 6, 8
2) (4 pts) Consider running a Partition on the list 6, 2, 8, 1, 7, 9, 3, 4, 9, 5 using 6 as the partition element. Using the in-place Partition algorithm shown in class, what will the list look like directly after it has been partitioned?

3, 2, 5, 1, 4, 6, 9, 7, 9, 8
3) (3 pts) Could you use a counting sort to sort an array of floats? Why or why not?

No, because each item you are sorting must be a valid index to an array and you can't index an array with any float value.

4) (4 pts) Would the following MergeSort method work, assuming that the Merge method it calls works properly? Why or why not?

public static void MergeSort(int[] vals, int low, int high) {

  if (high > low) {

    int quarter = (3*low+high)/4;

    MergeSort(vals, low, quarter);

    MergeSort(vals, quarter+1, high);

    Merge(vals, low, quarter, high);

  }

}

Yes, it would work just fine. It would be slower than the standard Merge Sort by a constant factor, but because the Merge works on Merging unequal sized sorted lists, there is no reason you can't Merge a small sorted list with a large sorted list as the code dictates.

5) (3 pts) Could a Radix sort work to sort a long list of social security numbers? Why or why not?

Yes. Each SSN is exactly 9 digits long. You could run an intermediate stable sort 9 times, on each digit, from least to most significant.

6) (8 pts) Show the order of values in a Radix sort of the following values:

	Original Vals
	After 1st Iter
	After 2st Iter
	After 3st Iter
	After 4st Iter

	2134
	4131
	4312
	4131
	2134

	4312
	4312
	2312
	8133
	2232

	8232
	8232
	3323
	2134
	2312

	4131
	2232
	4131
	8232
	3323

	3323
	2312
	8232
	2232
	4131

	2232
	3323
	2232
	4312
	4312

	2312
	8133
	8133
	2312
	8133

	8133
	2134
	2134
	3323
	8232


7) (8 pts) Consider a hash table of size 13 that uses the hash function f(x) = (3x2 +4x + 1)%13. If the table uses the linear probing strategy, show the contents of the table after the elements 3, 6, 1, 2, 4, 9, 14, and 5 are inserted in that order.

	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	table
	4
	3
	
	6
	
	5
	
	9
	1
	2
	14
	
	


8) (8 pts) Consider a hash table of size 11 that uses the hash function f(x) = (2x2 +x + 3)%11. If the table uses the linear probing strategy, show the contents of the table after the elements 3, 7, 4, 25, 2, 14, and 8 are inserted in that order.

	index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	table
	
	
	3
	25
	2
	14
	4
	
	
	7
	8
	
	


Note: I meant to put quadratic probing!!!

9) (6 pts) What is the fewest number of comparisons necessary to sort 25 values? Leave your answer in terms of logs and factorials.

log2 25!

10) (2 pts) Which city do the current Super Bowl champion Tampa Bay Buccaneers play their home football games?

Tampa Bay

