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. (10 points) Using the definition of Big (), show that n? — 7n + 1 is in Q(n?).
To find ¢ > 0 and n, € Z* such that
n —7n+1=>cn* vn=n,

Letc = % We solve the inequality to find n, as follows:

n? n?
n2—7n+127@7—7n+120

en?—14n+22>0

Solving the equation n? — 14n + 2 = 0, we get

14 F /(142 - 4(1)(2) _+/188
n= 2 =Tt

=7+ V47

n2
2

Hence, for ¢ = % we can choose ny = 14 suchthatn? —7n+1>— Vvn > 14.



2. (6 points) Let A [1..40] =13, 14, 15, ..., 51, 52. How many comparisons are performed
by the binary search algorithm to search for
a. (3 points) the value 22
b. (3 points) the value 12

a.
x =22
# comp. low high mid A[mid]
1 1 40 20 32
1 1 19 10 22

b.
x =12
# comp. low high mid A[mid]
1 1 40 20 32
1 1 19 10 22
1 1 9 5 17
1 1 4 2 14
1 1 1 1 13
1 0

# element comparisons = 5.

3. (4 points) With respect to the Merge Algorithm that merges two sorted arrays of lengths
n, and n,, respectively, what are the minimum number and maximum number of
element comparisons? What are the minimum number and maximum number of
element assignments?

Minimum Maximum
Element Comparisons | min{n,,n,} | n; +n, — 1
Element Assignments 2(ny +ny) | 2(ny +ny)




