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HW#2 

 
DUE: Monday, November 8  
 
1. (9 points) Do Problem 2-4, parts a, b and c on pages 39→40 of our text. 
 
2. (5 points) Do Exercise 2.2-2 on pg. 27 of our text. 
 
3. (5 points) Describe an algorithm to sort n>1 numbers such that the best-case running 
time is in O(n). 
 
4. (7 points) Assuming that n is a power of 2, what value is returned by the following 
algorithm? Give an exact answer; do not use asymptotic notation. 
 k n¨  
 0sum¨  
 while 1k ≥  do 
  for 1i ¨  to k do 
   1sum sum¨ +  
  / 2k k¨  
 return sum 
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HW#2 SOLUTIONS 

 
1. a (1,5), (2,5), (3,5), (4,5) and (3,4) 

b Array (n, n-1,...,2,1) has ( )1
2

n n -
 inversions. 

c All the statements of INSERTSORT are executed a linear number of times, ( )nQ , except 
statements 6 and 7. They are executed once for each inversion. So the execution time for 
INSERTIONSORT on input array A is ( )( )n AgQ + , where ( )Ag  is the number of 
inversions in A.  
 
2. The invariant is that after the ith smallest element of A is exchanged with A[i],  
 
                      the i smallest elements of A are in A[1..i], and they are sorted.  
 
If the n-1 smallest elements of A are in A[1..n-1], then the nth smallest element of A, 
which must be the largest element of A, must be in A[n]. As shown in class, this 
algorithm always takes time in ( )2nQ . 
 
3 In linear time, check if A is sorted. If it’s not sorted, then INSERTIONSORT it. 
 sorted?¨ true 
 for 1i ¨  to n-1 do 
  if [ ] [ ]1A i A i> +  then sorted?¨ false 
 if not sorted? then INSERTIONSORT(A) 
 
4. After the 1st time through the for-loop, when k=n, sum is set to n. After the 2nd time 
through the for-loop, when k=n/2, sum is set to 3n/2. After the jth time through the loop, 
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1 1 0 1

11
1 1 2 2 1 212 2 1

2

j

i i

j

i j i j

n n n n -

£ + £ £ £ -

Ê ˆ- Á ˜Ë ¯Ê ˆ Ê ˆ= = = -Á ˜ Á ˜Ë ¯ Ë ¯ -
Â Â  . 

The while-loop executes lgn+1 times, so the algorithm returns 
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