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Exercise 7: Algorithms
1. Search | (20 points)

We are given an array of N positive integers asahgle integer x. We want to determine if the

array contains two numbers whose sum equals xeXxample, if the array is 2, 5, 1, 17, 8, 6, 4 and

x =11, the answer is yes since 5 + 6 = 11. Nadettie same number in the array can be used twice.
For example, if x = 16 the answer is also yes sihe¢eB = 16.

a. We seek an algorithm that solves this problene. dlgorithm's run-time should be order 6f N
Design and write (in pseudo-code) one such algurith

b. Implement your algorithm in Java. Writes n method with test data illustrating that your
program works correctly. Call this clagsar chib.

c. Same problem as before, but now the array tedowe seek an algorithm that solves this
version of the problem. The algorithm's run-timewdd be order of N logN. Design and write (in
pseudo-code) one such algorithm.

d. Implement your algorithm in Java. Writesi n method with test data illustrating that your
program works correctly. Call this clagsar chid.

2. Search |1 (10 points)

The binary search algorithm was discussed in le@ut. Write a static method that implements this
algorithm on a sorted array of Strings. The ingw sorted array of strings and a single strintpdf
string is in the array, the method returns its f@si(index). Otherwise, the program returns -1ll Ca
this methodsear ch and put it in a class call&dri ngArrayUti | s. Write amai n method with test
data illustrating that your program works correctly

3. Merge Sort (10 points)

The merge sort algorithm was discussed in lectilze\8rite a static method that implements the
merge sort algorithm on an array of Strings. Thins an array of strings. The output is the same
array, sorted in increasing alphabetical orderl thed methodsort and put it in the class
StringArrayUtil s defined before. Write a main method with sampla d&ustrating that your
program works correctly.

4. Word Puzzles (60 points)

Consider the following word puzzigawn) problem. The input consists of a two-dimensicarahy
of letters and a list of words. Each word in ttst éippears in the table either in a horizontal
orientation, or in a vertical orientation, or imi@agonal orientation going from top-left to bottom-
right. The goal is to find where each one of theeeds appears in the puzzle.

For each word in the list, the program prints ti@d coordinates of the word and the word itself.
For example, suppose that the input is as follows:



A B C D E F G
1 g 0 m I e t
2 a d y v o] u a
3 | a v a e r I
4 % e [ f r e
5 e y y n u b
6 e S t u d e a

Word list: java, vine, oyvey, omlet, tale, jokeykenore, over, if, go, let, verb, in

Given this input, the algorithm prints the followioutput:

3A-3D:java
3C - 6F : vine
1C - 5C: oyvey

Etc. (each word is listed once)

Formally speaking, the table is of size N rows bgdumns, the number of words in the list is W

(N, M and W are positive), and each word is a sega®f 2 or more letters that does not exceed the
table's boundaries. For example, "xfguz" may welbbvalid word, although it means nothing in any
language (to the best of Google's knowledge).

a. Design an efficient algorithm that solves a giwerd puzzle.

b. Determine and justify an upper-bound on youoligm's worst-case run-time. Your answer
should be something like "the run-time of my altfon is at most an order of ... (some function of
N, M, W)"

c. Write a Java programvr dPuzzl e) that implements your algorithm. For simplicitytekting,
assume that the input is exactly like that desdribghe above example. In other words, although
your algorithm must work for any input, the implemegion that we ask you to write and submit
should demonstrate this ability by working on thput shown in the example. Thus, instead of
reading the puzzle input from a file, as we wilkmally do, define the input using the following
statements:

char[][] puzzle = {
g, o, ml, e t},
{a, d, y, v, o, u, a},
et c.
h
String[] words = {"java", "vine", "oyvey", "onmet", etc.}

Your implementation can use the services ofsthe ngArrayUti | s class.

What to submit

A zip file containing the 5 Java source fileg4va files only) and a word / text document with
answers to questions 1a, 1c, 4a, 4b. Follow altelgalar submission instructions.
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