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Introduction

Thank you for supporting your students at this year's Code Quest event. We at Lockheed Martin are
proud to be able to host this competition, but it would not be possible without the support of educators
such as yourself. Your students represent the next generation of innovators and engineers, and you do
our entire world a great service by encouraging them along this path. Particularly during the
difficulties of the past two years, your willingness to go above and beyond to drive your students
onward will mean more than you know.

In an effort to aid your efforts to continue this encouragement, we are providing you with this packet,
which contains additional information about a selection of problems used in this year’'s contest. These
problems were created by Lockheed Martin employees from around the world and cover a wide variety
of topics, but the format of our event provides us with little opportunity to discuss those topics with the
students. Teams will be given an opportunity to ask questions about the problems with our judging
team following the contest, but we may not have time to address every team’s concerns. This packet
allows us, through you, to provide students with this extra information and further expand upon these
topics.

This packet contains additional information about several of the problems presented in today’s
contest, including:

1 An overview of the topics and disciplines covered by the problem

1 A suggested approach for students to use in solving the problem

1 Additional background information about the problem

1 Ways to encourage students to think more about the problem or related topics

We do want to stress that the solutions provided in this packet are only suggestions; most problems
can be solved in a variety of different ways, and your students may very well come up with a better
solution than what we've provided here. These solutions are simply meant to help students
understand the problems better, particularly if they struggled with the problem during the contest.

To that end, the walkthroughs are also tailored to the problem’s difficulty level. Walkthroughs for
easier problems will provide direct code snippets in each language; more difficult problems may
provide sections of “pseudocode” to demonstrate the algorithms being described, if anything. These
walkthroughs will aim to provide solutions that are practical for any of Code Quest’s supported
languages, however there are language-specific details are necessary; these will be explicitly called
out in the walkthrough whenever applicable. Even if this is the case, all problems can be solved in any
language that we support.

In addition to the information provided in this packet, we are able to provide solutions to all of the
problems in this year’s contest as written by Lockheed Martin employees, a selection of solutions
submitted by students, and the official inputs and outputs used to judge student’s submissions. If you
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would like any of this information, please send an email to Brett Reynolds, Global Problem Packet
Lead, at brett.w.reynolds(dlmco.com.

Finally, we ask that you please do not post copies of this packet or any other contest materials online.
All of the problems in today’s contest will be made available soon on our new Code Quest Academy
website at www.lmcodequestacademy.com, where students can attempt Code Quest problems at their
leisure. By keeping this “answer key” private, you help to maintain the difficulty for anyone who wishes
to challenge these problems again. Thank you for your cooperation, and once again for your
outstanding support.
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Problem 071: Null Cipher

Problem 01: Null Cipher

Summary of Problem

Students must identify a hidden message by extracting specific characters from a text string.

Topics Covered

1 String parsing
1 Steganography

Suggested Approach

Our first task to solve this problem is to read the input string from the console. This can be done in
exactly the same way as shown in the “"Hello World” test problem. Rather than immediately printing it
back out, however, you'll want to make sure it gets saved to a string variable, which we’ll call

‘ciphertext’.
try(java.util.Scanner input = new java.util.Scanner(System.in))}{
Java String ciphertext = input.nextLine();
// more to come...
}

Python ciphertext = sys.stdin.readline().rstrip();

C++ string ciphertext;
getline(cin, ciphertext);

C# string ciphertext = Console.ReadLine();

In this problem, we need to scan through the entire ciphertext, and identify any characters that come
iImmediately after a vowel. Those characters should be printed back out in order to reproduce the
hidden message; everything else can be ignored. Fortunately, it's very easy to read through an entire
text string character by character. A string is essentially an array of characters, and in fact, many
languages treat strings and character arrays as the same thing, or at least very similar. Most
Important to us is that we can iterate over each character in a string just as we could iterate over
elements in an array.

Before we do that, we need to set up a way for us to identify when we want to print out a character,
and when we're not concerned about it. Since those are the only two possible outcomes for each
character - print or don't - a Boolean value is ideal for keeping track of this. A Boolean value can be
set to either ‘true’ or ‘false” and can be used in logic statements (like if blocks or while loops]) to
control the behavior of your program. For this problem, we'll want to declare a variable called
‘printLetter’ and set it to ‘false’ by default. As we read through the ciphertext, we'll set this to ‘true’
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Problem 071: Null Cipher

any time we see a vowel. Any time ‘printLetter’ is true, we'll want to print the next letter to the console,
then set ‘printLetter’ back to false’ until we find the next vowel.

Java
Python
C++
C#

boolean printLetter = false;
printLetter = False
bool printLetter = false;

bool printLetter = false;

Now we're ready to read the string. As mentioned before, we want to step through the string one
character at a time. Just like arrays, each character in a string has an index number, starting with 0
for the first character. The last character in a string will be equal to the length of the string minus one.
In most languages, we can use these index numbers to move through the string with a for loop and
obtain each character from it in order.

Java

Python

C++

CH#

for(int n = 0; n < ciphertext.length(); n++){
char letter = ciphertext.charAt(n);

YY DOl AAOGOET ¢ AT AA EAOA sO0OEAORO TA®
}
for n in range(len(ciphertext)):

letter = ciphertext[n]

¢ POi AAOOETI ¢ AT AA EAOA sOEAORO 1A@O
for(intn=0; n < ciphertext.length(); n++){

char letter = ciphertext[n];

YY DO AAOGOGETI ¢ AT AR EAOA s5sO0EAORO 1T A®
}
for(int n = 0; n < ciphertext.Length; n++){

char letter = ciphertext[n]; y A A A

YY DO AAOOEI ¢ Ai AA EAOA 50EAORO T A@

}

Now we're ready to write the processing code we discussed earlier. This will go inside the for loop, in
place of the “processing code here” comment in the table above. First, we should check the value of
our ‘printLetter’ variable. If it is ‘true’, we should print ‘letter’ to the console, then set ‘printLetter’ to
‘false’. Otherwise, we should check the value of ‘letter’. If it's an a, e, i, 0, or u, then we should set
‘printLetter’ to ‘true’.
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Java

Python

C++

CH#

if(printLetter){
System.out.print(letter);
printLetter = false;

}
else if(letter == "a || letter =
|| letter == "o || letter ==
printLetter = true;
}
if printLetter:
print(letter, end= ")
printLetter = False
elif letter == ‘a' orletter ==
or letter == "0 orletter ==
printLetter = True
if(printLetter){
cout << |etter;
printLetter = false;
else if(letter == "a || letter =
|| letter == "o || letter ==
printLetter = true;
}
if(printLetter){
Console.Write(letter);
printLetter = false;
else if(letter == “a || letter =
|| letter == "o || letter ==
printLetter = true;
}

‘e || letter ==

1 ul ){
‘e’ orletter ==

] u' :

‘e || letter ==
1 ul ){

"e' || letter ==
1 u' ){

With that, our solution is complete! Your program will step through every character in the ciphertext
string, and print out only those letters that appear immediately after a vowel character. The last thing
to do is print a newline character to the console, to ensure that each of our secret messages is
properly separated from the others. Make sure to put this outside the for loop, so you don't print each
letter on a separate line!

Java
Python
C++
C#

System.out.println();
print()

cout <<

\n';

Console.WriteLine();
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Additional Background

Ever since mankind developed written communication, there have been things that people have
wanted or needed to write down, but didn't necessarily want just anyone to be able to read. A military
general, for example, might need to relay orders to his officers to prepare for a surprise attack against
the enemy. However, if those orders were to be intercepted by the enemy, the surprise will be ruined,
likely along with the general’'s army. Throughout the course of history, people have used three main
methods to keep their written secrets secret: codes, ciphers, and steganography.

You've likely heard of codes and ciphers before; while they're often used interchangeably, they are
slightly different. A code involves replacing entire words or phrases, whereas a cipher replaces the
individual letters. For example, the phrase “the eagle has left the nest” could be a code meaning “the
President has left the White House;" if that same sentence were encrypted with a cipher instead, it
would likely be a string of random gibberish. Either way, the goal of codes and ciphers - collectively
known as “cryptography” - is to obscure a message so that it cannot be read.

Steganography takes a different approach to secrecy. Rather than making the message illegible, it
aims to make it appear as though there is no message at all (or at least that the message is
completely innocent and has no secret meaning]. In the earliest days of written communication, this

may have been |
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