CPSC 510 Algorithms
Winter 2012

Homework 1 Solution
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2. a.






b.










c. Let j refer to the level of the tree where the search term is located where 1 is the top level consisting of the root and lg(n + 1) is the bottom level consisting of the leaves.




3. 

1 	Label the black disks and white disks separately from 1 to n such that 1 is the leftmost disk.  
2 	For each white disk w from 1 to n:
3		For each black disk b from w to 1:
4     		Swap(b, w)
      
Run-time analysis:

The running time of this algorithm is determined by the nested loops at lines 2 and 3 and is summarized using this summation:



4. In the initial position of the puzzle, the ith white disk has exactly i black disks to the left of it. Hence the total number of the black disks that are to the left of the white disks is initially equal to  = .  There are no black disks to the left of a white disk in the final state of the puzzle. Since one move can only swap two neighboring disks – and hence decrease the total number of black disks to the left of a white disk by one – the puzzle requires at least  moves to be solved.  Hence the running time of any algorithm must be Ω(n2).
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