‘ CS311: Homework 3, Modified Friday afternoon, Sep. 19, 2008 Due in class Tuesday, Sep. 23, 2¢08

Problems:

1. [25 pts.] Letf,g,h: ZT — R*, and letc € R.
(&) In the discussion section we solved part (a) namely waekfi

lim (h(n)) = ¢ = Ve>03INe€Z"Vn> N(|h(n)—c|<e)

n—oo

(b) Prove that ‘f,}ij&o (%) =0, thenf = O(g), butg # O(f).

(c) Optionally, for some extra credit, prove or disprove tuaverse, i.e., must it be the case that if

f = 0(g), butg # O(f), then lim (%) —0?

2. [25 pts.] Solve the following recurrence equations angress your answer using big oh notiation, e.g.,

f=0(g).

(@) Tuln) = 2T,(n/3) + 3
(b) Ty(n) = 9T,(n/3) + 3n?
(©) Tuln) = 2T(n/3) + n”

(d) Ty(n) =2Ty(n — 1) +n?

Note: Inthe remainder of this course, as in the next two problemms will frequently see the instructions,
“Design and analyze an efficient algorithm for the followimgblem.” What this means is the following.

| want you to give aclear description of an algorithm in some combination of Engliskl @#seudo code.

If your algorithm uses another algorithm that we have alyesekn in class or in the reading, then you
may quote the name of that algorithm and its running time. dounot have to write the pseudo-code for
that previously studied algorithm. Then, you should clearialyze the running time of your algorithm,
showing your answer using big Oh notation. Unless | say aotiser;, you should analyze the worst case
complexity. For such problems it is useful to first look at & f@mple examples to get an idea of what an
efficient algorithm would be.

What we will look for in grading your solutions to such algbms is the following:
1. A clearly described, correct algorithm.

2. A correctly analyzed algorithm that is as efficient as fissi.e., if it was possible to d®(n) then |
will not be happy withO(nlogn) and | will be very unhappy witl® (n?).

3. A brief, clear explanation of why your algorithm gives ttarect answer on all inputs.

3. [25 pts.] Suppose that you are given as inplihked lists of long-integer elements such that each list is
sorted. Your output should be a single, sorted linked listtaiming all the elements from thinput lists.
Describe and analyze an efficient algorithm that mergetésts into one sorted list in timé(n log d)
wheren is the sum of the lengths of thHists. Note thatl is a variable. Itis part of the input, not a constant.



4. [25 pts.] You are given records of the form: (customer’s name, item purchasedeprizesign and analyze
an efficient algorithm to generate a list of those customérs ave spent a total of at least $1,000.

For example, an input of the records:
(Smith, TV, 300); (Jones, Car, 5000); (Black, Bicycle, 29@mith, Freezer, 700); (Brown, Calculator, 25),
would result in the output: “Jones, Smith”. (I don’t care ihat order the names are printed out.)



