CS 225
Reading Questions for Section 4.1
Due Monday 2-4-13, 10 AM
Please read Intro to Chapter 4 and Section 4.1 (p.123-128) and respond to the following.
1. True, or false?  "Divide-and-Conquer is always an improvement over a Brute Force approach."
2. See p.125.  If T(n) satisfies the recurrence shown in (4.1), then we can apply the Master Theorem to find the big theta class for T(n).  Follow this approach to find the theta class for each of these examples.  HINT:  Start by finding values for a and b and an expression for f(n) (see the example on p.125).  Then determine d such that f(n) is Ɵ(nd).  Finally, compare a with bd.
a. A(n) = 3A(n/3) + 5 [for n = 3k]  →  A(n)  is in Ɵ (             )   [simplify!]
i. a =   
ii. b =   
iii. f(n) = 
iv. d =   
v. bd = 
vi. compare a with bd:
b. B(n) = B(n/2) + n5 [for n = 2k]  →  B(n)  is in Ɵ (             )   [simplify!]
i. a =   
ii. b =   
iii. f(n) = 
iv. d =   
v. bd = 
vi. compare a with bd:
3. Give a clear English description of the mergesort algorithm.

4. Write the recurrence relation for Cworst(n), the worst-case number of key comparisons made by mergesort, given an array of length n to be sorted (where n = 2k).

5. According to the Master Theorem, what is the Ɵ class for Cworst(n)? 

6. Compare the time efficiency of mergesort (worst case) with selection sort.  If we are expecting large inputs, which algorithm will be faster?

7. The principal shortcoming of mergesort is ...

