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Victory won’ t come to us unless we go to it




Chapter 1 Introduction

1.1 USA Computing Olympiad (USACO)

1.1.1 What is USACO

USACO consists of a series of online programming competitions where students solve computational problems
using programming and knowledge of algorithms. It is offered multiple times during the school year and
culminates in the USACO US Open Contest in the Spring. Students compete in multiple levels (Bronze, Silver,
Gold, Platinum) and top scoring students are invited to join the US team for the International Olympiad of
Informatics. You can visit the official USACO page: http://usaco.org.

1.1.2 Why take the USACO?

The USACO contests provide a great way to practice applying their programming skills to solve problems.
Competing in multiple contests during the same year allows students to rapidly improve their skills.

Performing well on the USACO contests over time also helps students show their talent and dedication on college
applications. Students with the goal of qualifying for the US International Olympiad of Informatics team need
to start by succeeding on the USACO contests.

1.1.3 Key information

@ USACO contests are typically offered 4 times during the school year, often December, January, and
February, with the USACO US Open in March or April.

@ Each contest is available in 4 divisions: Bronze, Silver, Gold, and Platinum.

@ Contests are open Friday — Sunday but have a 3-5 hour time limit (depending on the contest) once started.

@ Contests typically have 3 problems for each division.

@ Students submit programs using C, C++, Java, or Python.

& Total score is out of 1000, each problem worth the same amount.

@ Questions are automatically scored based on performance on test cases, with partial credit for problems
available for submissions that work on some but not all test cases.

@ During the contest, problems can be submitted more than once, with the final attempt being counted for
grading purposes.

@ The questions test knowledge in programming with algorithms and data structures as well as problem
solving skills. Higher divisions may require more advanced data structures such as trees, hash tables, etc.
and associated algorithms.

@ The test is given online. Students can register individually by creating an USACO account. Visit the
USACO pagefor more information on registration.

1.1.4 Scoring details

When submitted, problems are automatically scored based on test cases. One of the following is given as

feedback for each test case:


http://usaco.org
http://usaco.org

@ Correct

@ Incorrect (program runs correctly but produces the wrong result)

@ Missing or empty output file (program runs but does not produce the output file)
@ Compiler error (program does not compile correctly)

@ Runtime error / crash (program has an error during runtime)

@ Time-out (program takes too long to run)

Full credit for a test case is given for correct results, all other results receive 0 credit for that test case. The
amount of time a program has to run varies from problem to problem, but is usually between 2-4 seconds per
input case). As long as the program finishes during the time limit (it does not time-out) there is no penalty or
bonus for slower or faster running programs.

Note on programming languages: There is no benefit or penalty for using one programming language over the
other. However, C/C++ or Java are recommended for the higher divisions (especially Gold and Platinum) as it
is not guaranteed that Python programs can complete the problem without timing out.

1.1.5 Promotion to the next Division

Students with high scores are promoted to the next USACO division. Bronze is promoted to Silver, Silver to
Gold, and Gold to Platinum. Promotion can happen in two ways:

@ Students with a high score (typically above 600-800, based on the difficulty of the specific contest
problems) are promoted starting with the next USACO contest.

@ Students who get a perfect score (1000) are promoted immediately and can compete in the next level
during the current contest.

@ Student promotions are permanent, even across years, so once a student is promoted to higher division
they are never required to compete in lower divisions again.

Note: Regardless of background, all students begin in the Bronze division and can only be promoted one
division at a time. Advanced students, however, can quickly advance in the same contest if they receive perfect
scores as mentioned above.

1.2 Programming languages

USACO allows students to submit programs using C, C++, Java, or Python. Here we provide a brief comparison
among the four acceptable programming languages in table 1.1.

Table 1.1: Language Comparison

Language Speed Easy to use Object-oriented Comments

C Fast Hard No Not commonly used in competitive pro-
gramming

C++ Relatively fast ~ Relatively hard  Yes Sufficient data structures with STL

Java Relatively slow Relatively easy Yes Clear data structures with rich libraries

Python Slow Easy No Very flexible but not ideal for under-

standing data structures




Note that Python and Java receive two times the C++ time limit in USACO. Itis almost always possible to receive full
credit on all contests with Java. In this book, we use Java to explain the data structures and demonstrate the
algorithms.
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