C5 618
Fall 2025

1 A Wordsearch

Given an N by N wordsearch and N words, devise an algorithm (using pseudocode or describe it in plain
English) to solve the wordsearch in O(N?). For simplicity, assume no word is contained within another, i.e., if
the word “bear” is given, “be” wouldn’t also be given.
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If you are unfamiliar with wordsearches or want to gain some wordsearch solving intuition, see below for an

example wordsearch.

Example Wordsearch:

SFTATRDVRGKEVIN
ATSKLNXFIHDPXHZ
CNEDXAJZGUNAIRU
JYI'LCVANESSAVPO
ABARLKFJQUSYHIC
VZUIUATQKDAAGRD
FSPEIDSTAASNMYN
WCTTSSHQTWHNGAU
SIWHPEAAENLITNYV
TYIAGLDBRKEYTYK
ALNN)JAJGETYAPEA
CXFIKIMUSLITYPR
EMUAMNTMAZXAHUE
YRAEKEYWIKOYOPN
RBCAQJVQIACROETF

Anirudh Anniyat Vanessa Ryan

Ashley Elaine Isabel

David Stella Karen

Ethan Kevin Teresa

Stacey Dawn

Hint: Add the words to a Trie, and you may find the longestPrefix0f operation helpful. Recall that
longestPrefix0f accepts a String key and returns the longest prefix of key that exists in the Trie, or null
if no prefix exists.



2 Tries and Sorting

2 Longest Prefix

Fill in the longestPrefix0f (String word) method below such that it returns the longest prefix of word that
is also a prefix of a key in the trie.

For example, if a TrieSet t contains keys {"cryst", "tries", "cr"}, then t.longestPrefix0f ("crystal")

returns "cryst" and t.longestPrefix0f ("crys") returns "crys".

The code uses the StringBuilder class to build strings character-by-character. To add a character to the end
of the StringBuilder, use the append(char c) method. Once all characters have been appended, the resulting
String is returned by the toString() method.

StringBuilder sb = new StringBuilder();
sb.append('a');

sb.append('b');
System.out.println(sb.toString()); // "ab"

public class TrieSet {
private Node root;
private class Node {
boolean isKey;
Map<Character, Node> map;
private Node() {
isKey = false;
map = new HashMap<>();
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public String longestPrefix0f (String word) {
int n = word.length();
StringBuilder prefix = new StringBuilder();
Node curr = 5
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3 Identifying Sorts

Below you will find intermediate steps in performing various sorting algorithms on the same input list. The
steps do not necessarily represent consecutive steps in the algorithm (that is, many steps are missing), but
they are in the correct sequence. For each of them, select the algorithm it illustrates from among the following
choices: insertion sort, selection sort, mergesort, quicksort (first element of sequence as pivot), and heapsort.
When we split an odd length array in half in mergesort, assume the larger half is on the right.

Input list: 1429, 3291, 7683, 1337, 192, 594, 4242, 9001, 4392, 129, 1000

(a) 1429, 3291, 7683, 1337, 192, 594, 4242, 9001, 4392, 129, 1000
1429, 3291, 192, 1337, 7683, 594, 4242, 9001, 129, 1000, 4392
192, 1337, 1429, 3291, 7683, 129, 594, 1000, 4242, 4392, 9001

(b) 1337, 192, 594, 129, 1000, 1429, 3291, 7683, 4242, 9001, 4392
192, 594, 129, 1000, 1337, 1429, 3291, 7683, 4242, 9001, 4392
129, 192, 594, 1000, 1337, 1429, 3291, 4242, 4392, 7683, 9001

(c) 1337, 1429, 3291, 7683, 192, 594, 4242, 9001, 4392, 129, 1000
192, 1337, 1429, 3291, 7683, 594, 4242, 9001, 4392, 129, 1000
192, 594, 1337, 1429, 3291, 7683, 4242, 9001, 4392, 129, 1000

(d) 1429, 3291, 7683, 9001, 1000, 594, 4242, 1337, 4392, 129, 192
7683, 4392, 4242, 3291, 1000, 594, 192, 1337, 1429, 129, 9001
129, 4392, 4242, 3291, 1000, 594, 192, 1337, 1429, 7683, 9001

In all these cases, the final step of the algorithm will be this: 129, 192, 594, 1000, 1337, 1429, 3291, 4242, 4392,
7683, 9001
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