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SPARK is a formally defined computer programming language based on the Ada programming
language, intended for the development of high integrity software used in systems where
predictable and highly reliable operation is essential. It facilitates the development of
applications that demand safety, security, or business integrity. SPARK is a complete re-design
of the language and supporting verification tools. The SPARK language consists of a
well-defined subset of the Ada language that uses contracts to describe the specification of
components in a form that is suitable for both static and dynamic verification. SPARK , in
contrast, uses Ada 's built-in "aspect" syntax to express contracts, bringing them into the core
of the language. SPARK utilises the strengths of Ada while trying to eliminate all its potential
ambiguities and insecure constructs. SPARK programs are by design meant to be
unambiguous, and their behavior is required to be unaffected by the choice of Ada compiler.
These goals are achieved partly by omitting some of Ada's more problematic features such as
unrestricted parallel tasking and partly by introducing contracts which encode the application
designer's intentions and requirements for certain components of a program. In pure Ada this
might increment the variable X by one or one thousand; or it might set some global counter to X
and return the original value of the counter in X ; or it might do absolutely nothing with X at all.
With SPARK , contracts are added to the code to provide additional information regarding what
a subprogram actually does. For example, we may alter the above specification to say:. This
specifies that the Increment procedure does not use neither update nor read any global variable
and that the only data item used in calculating the new value of X is X itself. This specifies that
Increment will use the global variable Count in the same package as Increment , that the
exported value of Count depends on the imported values of Count and X , and that the exported
value of X does not depend on any variables at all and it will be derived from constant data only.
If GNATprove is then run on the specification and corresponding body of a subprogram, it will
analyse the body of the subprogram to build up a model of the information flow. This model is
then compared against that which has been specified by the annotations and any discrepancies
reported to the user. These specifications can be further extended by asserting various
properties that either need to hold when a subprogram is called preconditions or that will hold
once execution of the subprogram has completed postconditions. For example, we could say
the following:. This, now, specifies not only that X is derived from itself alone, but also that
before Increment is called X must be strictly less than the last possible value of its type and that
afterwards X will be equal to the initial value of X plus one. These conditions are used to
establish whether certain properties hold for a given subprogram. At a minimum, the
GNATprove will generate VCs to establish that all run-time errors cannot occur within a
subprogram, such as:. If a postcondition or any other assertion is added to a subprogram,
GNATprove will also generate VCs that require the user to show that these properties hold for
all possible paths through the subprogram. Use of other provers including interactive proof
checkers is also possible through other components of the Why3 toolset. Subsequently the
language was progressively extended and refined, first by Program Validation Limited and then
by Praxis Critical Systems Limited. In January , the company became Altran Praxis. SPARK has
also been used in secure systems development. From Wikipedia, the free encyclopedia. This
article is about the programming language. This article has multiple issues. Please help improve
it or discuss these issues on the talk page. Learn how and when to remove these template
messages. This article includes a list of general references , but it remains largely unverified
because it lacks sufficient corresponding inline citations. Please help to improve this article by
introducing more precise citations. September Learn how and when to remove this template
message. This article may rely excessively on sources too closely associated with the subject ,
potentially preventing the article from being verifiable and neutral. Please help improve it by
replacing them with more appropriate citations to reliable, independent, third-party sources.
May Learn how and when to remove this template message. Free and open-source software
portal. SD Times. Retrieved Categories : Ada programming language Ada programming
language family Algol programming language family Concurrent programming languages
Formal specification languages Procedural programming languages Programming languages
created in the 20th century Statically typed programming languages Systems programming
languages. Hidden categories: Articles lacking in-text citations from September All articles
lacking in-text citations Articles lacking reliable references from May All articles lacking reliable
references Articles with multiple maintenance issues. Namespaces Article Talk. Views Read Edit
View history. Help Learn to edit Community portal Recent changes Upload file. Download as
PDF Printable version. Altran and AdaCore. Ada , Eiffel. So what do we have here? Same
Chevrolet Spark body with a smaller and more economical engine. The new Spark now offers a
1. The Spark's exterior design is impressively stylish. It obviously took a lot of effort and time in
the design department, which made it look way better than the old Chevrolet Spark. The

oversized bits like its front grille, head lamps, and tail lamps matched with edgy lines all over
the car makes it appear larger than what it really is. The unique positioning of the rear door
handles sure can make your passengers laugh at themselves once they get to locate it. Moving
into the interior of the Spark, the seats and leg room is surprisingly roomy for a car of this size.
The first thing you'll notice when you sit on the driver's seat are the LED-lit motorcycle-inspired
instrument cluster as they are mounted closely behind the steering wheel. The digital
tachometer, odometer, and fuel gauge can be seen on the LCD panel beside the analog
speedometer. Ample storage space can also be noticed right away by the pockets that are
strategically placed all over the interior of the car. For your comfort and safety some features
like the remote keyless entry and electronic immobilizer that you rarely see on mini passenger
cars are made available for Spark owners. Seeing how little the changes they made on the
Spark, the absence of the anti-lock braking system is still there, I guess they'll just add that to
the all-new version instead for economically obvious reasons. So what is it like driving the new
Spark? Right from the start, I've set my expectation a bit low particularly for this car's
acceleration due to it's smaller 1. The power is just right to tackle the urban jungle that we are
in, you just need to adjust your driving style to match the smaller engine's power for it to be
really economical. Thanks to its wheelbase of mm, and a turning radius of 5. The new variant of
the Chevrolet Spark sports a smaller and more economical 1. Being a small engine, it burns less
when sitting still in traffic, but to get any power out of it, you really have to give it some gas to
get going. Now, what boggles me is this particular variant's cost. Priced at PhP, I'm not sure if
the transmission is enough factor for the price difference, but aside from producing more
power, the 1. To top things off, the Spark was a fun drive, especially if you're planning to use it
inside the city more often. Its stylish design together with its smaller engine, you'll surely have
less headache with gas and traffic problems. I feel a little odd in calling the style of the 1-Series
as 'improved', but there's no denying that it did get bigger overall. The new F20 1-Series is
longer at mm and wider at mm, though just as tall at mm when compared to the original E87
1-Series. Previous article -. Fast-forward forty years after , MINI now under German ownership
announces the revival of the Countryman in crossover form. This time it comes supersized with
four full doors and a rear hatch, decent cargo space and significantly increased ride height.
Honda Cars Philippines will get the boost they need with 11th generation Civic and all-new City
hatchback. It's not just the C-Class sedan that Mercedes-Benz launched. They also rolled out
the redesigned C-Class estate. Volkswagen PH will launch a new crossover very soon, the
T-Cross. Does this mean the new models are coming soon? Maxus D the SUV for those who
need performance, style, seating capacity, flexibility, and convenience. Fresh spy shots show
the full profile and shape of the all-new Hyundai Stare. Car Reviews. Fun need not be fast Dean
Ang March 13, February 18, Vince Pornelos Find specs, prices, deals on brand new Chevrolet
vehicles Chevrolet Trax. Anton Andres. Is Suzuki preparing the all-new Swift for next year?
Featuring daily headlines and breaking news from the Philippine auto industry and around the
world. All Rights Reserved. Visit our affiliate website: MotoPinas. The first-generation
Sparkâ€”the Daewoo Matiz, as it was originally calledâ€”was blatantly copied by Chinese
carmaker Chery. GM and the Chinese fought it out in court before reaching a settlement.
Although it would be hard to picture the previous Spark on U. It has grown in all dimensions,
but it still is a small vehicle. Most important, the new Spark looks like a real car, at least sort of.
Angular lines, big headlights, and a prominent bow-tie grille make the Spark look far more
substantial than its predecessor. Despite the stylistic and dimensional changes, the main
concept is the same. The Spark is still a tallish five-door hatch, perfectly suited to city traffic
and the tight confines of urban living, thanks to its short length. The interior makes an attempt
at being cool and mostly succeeds. Funky seating upholstery, body-colored trim, and a digital
monitor inspired by computer games give the Spark a contemporary look. The front seating
position is perfectly satisfactory, and with medium-size adults up there, rear-seat passengers
still have enough legroom. There was enough headroom in the back for even this six-foot-four
author. Of course, having enough interior room is one thing; having fun behind the wheel is
quite another. We drove the less tiny of the two gasoline-fired four-bangers offered, a 1. There is
also a 1. The previous model's 0. We thought we'd have a little fun with the 1. The claimed
0-tomph time of Trust usâ€”unless you own a runway as long as Peru is tall, you won't ever see
triple-digit speeds. At least the Spark is fun and useful in the city, and we think the Spark will
find a market on this side of the ocean when it arrives late next year as a model. We just wish it
had a bigger engine or a turbo for a little more straight-line oomph. Hop to it, GM. New Cars.
Buyer's Guide. Type keyword s to search. Today's Top Stories. Specs Detailed. View Photos.
Runt of the Litter. Expand Collapse. This content is created and maintained by a third party, and
imported onto this page to help users provide their email addresses. You may be able to find
more information about this and similar content at piano. Advertisement - Continue Reading

Below. More From First Drives. Selling Chevrolet Trailblazer in good condition. Chevrolet,
Marilao dealership. Chevrolet Colorado Philippines Review: Ready for any challenges. Our
predictions for the next generation Chevrolet Trailblazer Philippines. Chevrolet Spark 1.
Chevrolet Corvette Review: The world-famous American supercar. Automatic 50, Km. Manual
50, km. Automatic 88, km. Manual 38, km. Automatic 39, km. Automatic 84, km. Automatic 22,
km. Automatic 27, Km. Manual 86, Km. Manual 80, Km. Automatic 40, Km. Automatic 13, Km.
Automatic 22, Km. Manual 27, Km. Automatic 30, Km. Purchasing a brand new car can be a
costly expenditure for some people. To minimize the impact of such a hefty financial venture,
some would opt to invest in pre-owned cars for sale. If you are one of those considering this
option, you need to exercise scrutiny upon inspection of the vehicle. This article aims to
provide a helpful guide for those who are admittedly clueless about the process. In this topic,
Philkotse. Although a lot of vehicles have history reports that indicate as to whether the car has
been involved in an accident, some private sellers would cover about that crucial piece of
information. If upon closer look, you are not convinced to the overall status of your purchased
Chevrolet Spark , you can look for these indications when performing accident damage checks.
It is the obligation of the buyer to assess and evaluate a product, especially of high-value like
cars, houses and luxury items. If you noticed a patch of discoloration or inconsistent hues on
accident-prone areas like trunk hinges, doors. Bumpers, chances are, that part is repainted.
Make sure to ask the seller for an explanation regarding the inconsistent repainting of the
Chevrolet Spark you have just examined. There's a level of elasticity that seatbelts maintain if
it's utilized properly. When an accident occurs, your seatbelts safeguard you to minimize the
impact of the crash. Assess the flexibility of the seatbelt first and examine the wear and tear
aspect too. If you noticed a looseness on the material, then identify whether if it's a deal-breaker
or not. It may be a tiny thing to consider, but another tell-tale sign that a car has been involved
in an accident is when there's an unsettling feeling when you close the door, trunk lid or hood
of a car. When cars are smooth and of excellent condition, the said areas close smoothly and
perfectly. If not, chances are the seller just repaired it to be saleable. Parts should be identical
or at least don't have a drastic change between the both of them when compared. One trick to
let you assess the similarity of parts is to look at the car's headlights. These headlights are
prone to head-on collisions, and when the other one looks newer to the other, ask the seller as
to his explanation of the situation. This may be a daunting task to do as it requires patience and
attention to details. In this step, clearly, follow through the car's lines and look for misaligned
panels. Another thing to consider is the gaps that don't seem to fit perfectly. Chances are, it has
undergone repairs just to fix the vehicle. Therefore, be careful while searching for pre-loved
Chevrolet cars for sale. When a car has been involved in an accident, the airbag panels will
explode as part of its safety function. Upon looking at the interior of the car and seeing that the
panels look new, take the time to ask the seller some questions regarding that area of concern.
Are you looking for your dream car? Look no further! D-Max mu-X All Models. Car Search Both.
From year To year From km 0 km 1, km 5, km 10, km 20, km 30, km 50, km 70, km , km. Save this
search. Use saved search. Midsize vs Full-Size Trucks: What are the differences aside from
size? Suzuki Ertiga: How much do you need to earn to buy one? Is it wise to buy or sell used
child car seats? Want to get updated car listings in the mail? Chevrolet Spark for sale Show
cars in my city. Chevrolet Spark Chevrolet spark 1. Show more. Repainting on specific
accident-prone areas It is the obligation of the buyer to assess and evaluate a product,
especially of high-value like cars, houses and luxury items. Overstretched or loose seatbelt
There's a level of elasticity that seatbelts maintain if it's utilized properly. Assess the
smoothness of how the trunk lid, doors and hood closed It may be a tiny thing to consider, but
another tell-tale sign that a car has been involved in an accident is when there's an unsettling
feeling when you close the door, trunk lid or hood of a car. Inconsistent looking parts Parts
should be identical or at least don't have a drastic change between the both of them when
compared. Misaligned panels and car gaps This may be a daunting task to do as it requires
patience and attention to details. Airbag panels that look brand new When a car has been
involved in an accident, the airbag panels will explode as part of its safety function. Show less.
All rights reserved. Forgot your password? Don't have an account? Sign up here. Already have
an account? Log in here. By creating an account, you agree to the Privacy Policy and the Terms
and Policies , and to receive email from Rotten Tomatoes and Fandango. Please enter your
email address and we will email you a new password. We want to hear what you have to say but
need to verify your account. Just leave us a message here and we will work on getting you
verified. Rate this movie. Oof, that was Rotten. Meh, it passed the time. So Fresh: Absolute Must
See! You're almost there! Just confirm how you got your ticket. Cinemark Coming Soon. Regal
Coming Soon. By opting to have your ticket verified for this movie, you are allowing us to check
the email address associated with your Rotten Tomatoes account against an email address

associated with a Fandango ticket purchase for the same movie. There are no featured reviews
for because the movie has not released yet. Top Box Office. More Top Movies Trailers. Certified
Fresh Picks. Black Mirror: Season 5. Into The Dark: Season 2. Lovecraft Country: Season 1. The
Mandalorian: Season 1. Saturday Night Live: Season Orphan Black: Season 5. The Walking
Dead: Season WandaVision: Season 1. Watchmen: Season 1. Certified Fresh Pick. View All.
Black History Month. Awards Tour. Log in with Facebook. Email address. Log In. First Name.
Last Name. By signing up, you agree to receiving newsletters from Rotten Tomatoes. You may
later unsubscribe. Create your account Already have an account? Email Address. Real Quick.
We want to hear what you have to say but need to verify your email. Please click the link below
to receive your verification email. Cancel Resend Email. Add Article. Submit review Want to see.
Super Reviewer. Rate this movie Oof, that was Rotten. What did you think of the movie? Step 2
of 2 How did you buy your ticket? Let's get your review verified. Fandango AMCTheatres. More
Info. Submit By opting to have your ticket verified for this movie, you are allowing us to check
the email address associated with your Rotten Tomatoes account against an email address
associated with a Fandango ticket purchase for the same movie. How did you buy your ticket?
View All Photos 6. Movie Info. A boy and a girl find themselves forced to deal with each other
during their parents' affair. Annie Silverstein. Amy Esacove Callie's Mom. Elisa Gardner Callie.
Conrad Gonzales Ricky's Dad. Varun Reddy Ricky. Annie Silverstein Director. Annie Silverstein
Screenwriter. There are no critic reviews yet for Spark. Keep checking Rotten Tomatoes for
updates! See Movies in Theaters. There are no approved quotes yet for this movie. Best Horror
Movies. Marvel Movies In Order. Best Netflix Series and Shows. Go back. More trailers. Resident
Alien. No Score Yet. Name That Tune. Nancy Drew. For Life. Tough as Nails. Full Frontal With
Samantha Bee. Jimmy Kimmel Live. Late Night With Seth Meyers. The Sinner. Behind Her Eyes.
Tribes of Europa. Tell Me Your Secrets. It's a Sin. The Expanse. For All Mankind. Admin Toolbar.
Teach Learn Volunteer. Sign up need help? This is a placeholder for editable text that has not
yet been added. Click here to edit the text. Save changes Preview Cancel. A The Symphony:
History and Analysis. Teachers: Daniel Zhang. What is a Symphony? This courses aims to
answer that question through discussing its historical tale and its musical form. Prerequisites
Some Musical Background. Meeting Time Section 1: Sat amam. Grades 9 - 12 Enrollment
Section 1: 13 max A Escher and Tessellations Full! Teachers: Kate Rudolph. In his artwork, M.
Escher created amazing and beautiful tessellations. Learn the theory behind which shapes will
tessellate, and make some tessellation artwork of your own! Grades 7 - 8 Enrollment Section 1:
Full! A Bach. Teachers: Carl Lian. Johann Sebastian Bach. Se-he-bastian Bach. Jo-ho-hann
Seba-ha-ha-ha-ha-ha-hastian Bach. Let us Ba s ch in his glory. Prerequisites Nein, nein, nein,
nein! Grades 9 - 12 Enrollment Section 1: 6 max A Opera: What it is and why it matters. Ever
venture into the realm of loud warbling voices scampering around on a stage? Take this class
to learn about the history and performance of opera, as well as why opera is undoubtedly the
most important part of classical music. Prerequisites Some musical background. Grades 9 - 12
Enrollment Section 1: 8 max A Processing: Making Art with Computers. Teachers: Nathan
Lachenmyer. Processing is a java-based programming language with the goal of taking
productive engineers and turning them into artists, and turning artists into code monkeys. That
is, the goal is to use computers and programming to make art!!! We will go over computer
programming from the start, but it will definitely help if you've programmed at all before.
Meeting Time Section 1: Sat ampm. Grades 9 - 12 Enrollment Section 1: 11 max Teachers: Ari
Donnelly. I don't It's Tom Hanks Ironically, this character usually creeps everyone out rather
than being a compelling character. In my class, we'll talk about theories behind the Uncanny
Valley, some tips from animation masters such as Pixar and Dreamworks for avoiding it, and the
noble if not foolish pursuits of those who have attempted to cross it unscathed. Prerequisites
Keep fresh in your mind some animated movies that creeped you out. Meeting Time Section 1:
Sat pmpm. Grades 9 - 12 Enrollment Section 1: 9 max Teachers: Jennifer Yoo. From the classics
to the latest groundbreaking films and trends in cinema, find out all you need to know about this
truly unique and essential genre of East Asian film! Please note: A majority of the video clips
shown in class will contain some violence. Grades 9 - 12 Enrollment Section 1: 3 max A
Interactive Introduction to Electronics Full! Come learn about electronics the old-fashioned way
-- by doing! We'll build a variety of circuits that will let you control light and sound, and touch on
a variety of topics in electronics. Prerequisites None, though any electronics experience is a
plus. If you've already built circuits before, you'll probably be bored. Grades 9 - 12 Enrollment
Section 1: Full! A Everything about Accordions. Teachers: Ruth Byers. Learn about the
technology, history, music, and lore of accordions, and get a chance to play one yourself!
Grades 7 - 12 Enrollment Section 1: 14 max Teachers: Joanna Kao , Connor Kirschbaum.
Representing data visually can be a challenge, but learning to do it well can make your research
and presentations engaging and accessible. Evolve beyond Excel pie charts! Grades 7 - 12

Enrollment Section 1: 24 max 25 Section 2: 19 max A Super To Infinity and Beyond! The History
Of Pixar. Have you ever tried tying a thousand balloons to your chimney in the hope that your
house will take off and fly away? Have you been neglecting to call the pest exterminator for
months on end, out of fear that the rats in your house will stop cooking exquisite French cuisine
for you if you do so? Come to the super-sized version of To Infinity and Beyond! This class will
be longer than it has been in previous years with more material, such as a few Pixar short films.
Prerequisites Watch Pixar movies, and learn how to speak Whale. Grades 9 - 12 Enrollment
Section 1: 25 max A Paper Crafts and Electronics. Teachers: Alicia Singham Goodwin. Learn
how to add simple, elegant circuits to paper crafts, such as greeting cards, pop-up books, and
more! No prior experience or skill with crafts or electronics required. Grades 9 - 12 Enrollment
Section 1: 9 max 12 Section 2: 6 max Teachers: Mitali Kini. This is a class where you'll get a
chance to learn some hiphop dance choreography, as well as fun, popular dance crazes! Come
with your energy and get ready to try this awesome dance style! Individuals from any level of
experience are encouraged to attend no experience in dance necessary. Grades 7 - 12
Enrollment Closed Section 1: Full! A Collecting Memories. Teachers: Allison Hansgate. As a
recent college graduate, I can say from experience that so many things change from middle
school to high school and from high school to college. With so many things that change in a
relatively short time frame, it's hard to remember how things used to be. If you are a nostalgic
person or someone who likes to keep mementos, come learn my tips for holding on to your
important memories. We will discuss scrapbooking, creating photo albums, and journaling as
some of the ways to look back on what happened even just a few short years ago. I'll also
provide suggestions for how to do this in a way that is not too time-consuming. Grades 7 - 12
Enrollment Section 1: Full! A Visualizing Music Full! Teachers: Harry Richman. This class will
cover proper stance and grip when holding a lightsaber, basic spins, how to strike, and how to
defend. Once everyone is comfortable wielding their lightsaber we will expand on these skills,
using them to teach students how to construct their own choreographed duel, which they will
have time to practice. We will be available to critique and assist in creating and learning your
own choreography. We tried this class out at Splash and it was a huge success. Due to the
class' success we are teaching the class multiple times during Spark. Prerequisites Students
should be physically fit and well coordinated. No prior experience is necessary. Grades 9 - 12
Enrollment Section 1: 20 max 25 Section 2: 18 max 25 Section 3: 13 max 25 Section 4: 17 max A
Typography and Typesetting. Teachers: Tana Wattanawaroon. Typography and Typesetting are
about arranging text into a piece of publication, which is in no way simple. It is about choosing
fonts, size, spacing, and everything. Modern word processors have made publication accessible
to anyone with computers, while taking some beauty away from this extremely delicate craft.
Take this course to learn about the basics of typography and typesetting! We will look into
publications at different levels: glyphs, lines, paragraphs, and pages. We will learn how to
maximize beauty while preserving readability and legibility. We will explore how technology has
transformed the era of good old press into the age of digital typography. Grades 9 - 12
Enrollment Section 1: 24 max 60 Section 2: 19 max Teachers: David Xiao. These bits will zip
through hundreds of miles to get to their destination, in fractions of a second. This is a 2 hour
crash course on how computers talk to each other. A little bit of theory, a touch of history, a
cool demo or two, some math, and a dash of aloha. Grades 9 - 12 Enrollment Section 1: 30 max
C Lambda Calculus. Teachers: Zach. Lambda calculus is a primitive mathematical system for
describing functions. Concepts from lambda calculus are fundamentals of many modern
programming language, and it is used to formally prove particular properties of some
algorithms. Note: Lambda calculus has nothing to do with differential calculus. No significant
mathematical background is required, other than a familiarity with functions. Prerequisites
Basic programming knowledge is required in any language. C Intro to Machine Learning.
Teachers: Predrag Gruevski , David Xiao. Ever wondered how Netflix creates personalized
movies suggestions for each user? How Google finds similar websites? How anti-plagiarism
software works? This class explains techniques that enable computers to draw conclusions
from data and make predictions about what properties subsequently acquired data is likely to
have. The class will cover both the mathematical background of machine learning and its
practical implementation when tackling real-world problems. Prerequisites We'll be doing
examples in Python bonus points if you can code in it but any programming language will be
fine. Basic knowledge of algorithms and data structures is a must -- you need to know the
difference between an array and a dictionary, for example. Teachers: Russell Cohen. Ever
wonder how the internet works? This course starts with voltages on a wire and works up to
figuring out how your data finds its way across the globe. This is a 2 hour crash course on how
computers talk to each other over the magical thing we call the internet. We'll start with
electrical impulses through a wire, through the World Wide Web, and if we have time, beyond. A

little bit of theory, a touch of history, a cool demo or two, some math, and a dash of hawaii. C
Learn how to [learn] LaTeX. Teachers: Jason Gross. Come learn the basics of LaTeX, the
standard mathematical typesetting language. Works on any platform. We provide the
computers. Prerequisites You should be self-directed and capable of learning from examples.
Grades 7 - 12 Enrollment Section 1: 13 max C Parallel programming in Theory and Practice
Closed! Teachers: David Girardo. A wide reaching introduction to parallel programming. We will
explore much of the theory behind parallel computing: What's the deal with parallelism? What is
it and why should we care Different hardware implementations such as Symmetric
Multi-Processing, Clusters, and Quantum computers. The difference between task parallelism
and data parallelism. The rest of the class will be devoted to exploring existing and future tools
for parallel programming, and arguing why functional parallelism is the way of the future!
Prerequisites Comfortable programming. Familiarity with functional programing a plus. More
math linear algebra means you will get more out of the quantum section, but is not required by
any means. Grades 11 - 12 Enrollment Closed Section 1: Full! C Amortized Analysis. Amortized
analysis is a method of determining the worst-case average runtime of an algorithm, without
using probability. Prerequisites If you've never heard of Big-O notation, this class will be pretty
confusing for you. Grades 9 - 12 Enrollment Section 1: 1 max Teachers: Ethan Lewin. Do you
want your calculator to do your math homework for you? Do you want to write your own games
to play during math class because your school doesn't allow iPhones? I will go through an
overview of writing programs on Texas Instruments TI graphing calculators. The class is
compatible with the following models: TI, , , , and Please bring your calculator to class.
Prerequisites Prereqs: Students should have completed Algebra I, but programming experience
is not necessary. Grades 9 - 12 Enrollment Closed Section 1: Full! C Regular expressions and
finite automata. Teachers: Alex Dehnert. The field of computability theory covers what sort of
functions computers can compute. Two of the simplest and most restrictive formal definitions
of "computation" are regular expressions and finite automata. We'll discuss what sorts of
functions they can compute, and which is more powerful. Prerequisites Experience with formal
math e. If you've already know which of regular expressions and finite automata is more
powerful or, probably, if you just know what finite automata are , you will likely be bored. C Web
Programming in Python with Django. Teachers: Jordan Moldow. Learn to use Python to easily
make awesome, dynamic websites! Websites made only from HTML pages are not dynamic, and
therefore can't do very much. However, using certain well-known web programming frameworks
such as PHP requires lots of coding, even for the initial setup, and involves manually accessing
SQL database tables. But with Django, you can leave that all behind! Because the Django
framework is implemented in Python, it means that if you use Django, you get the dual benefits
of the simplicity and power of the Python language. Additionally, Django is specifically
designed to allow you to create web applications incredibly quickly. In this class, we'll learn the
various concepts that must come together to create a Django website, and build a very simple
web application. Previous experience with web development and some knowledge about
databases would be helpful, but are not required. Grades 10 - 12 Enrollment Section 1: 7 max
Teachers: Wylie Conlon. Let's take a look at some of the most interesting things you can do
with CSS, taking advantage of modern tools and practices. In particular, we'll take a look at grid
systems, which make design and mockups easy, CSS media queries, which let you make a
website that scales beautifully to fit any device, and SASS, which makes CSS more expressive.
Prerequisites Understanding of CSS. Grades 10 - 12 Enrollment Section 1: 2 max 20 Section 2: 6
max C 6. Teachers: Timothy Yang. We'll be covering basic programming, signals and systems,
feedback, control, circuits, op-amps, probability, search algorithms and more! If we have time,
at least. This is obviously more breadth than depth, but it will be awesome. Grades 10 - 12
Enrollment Section 1: 5 max 15 Section 2: 7 max 15 Section 3: 9 max Ever wondered how to put
together a computer, or what all of those random parts do? Come put together computers that
are older than you are, and learn about the innards in the process! Prerequisites Interest in
computer hardware, patience. C Intro to Computer Vision. Teachers: Matthew Vernacchia.
Computer Vision is the science of making robots and machines see! It's used to help robots or
self-driving cars navigate, to recognize faces, to make cell phones read QR codes, to inspect
products, in medical imaging, and much more. We'll do a hands-on intro to some basic
techniques edge detection, line and circle detection, filters and then move on a more general
discussion of advanced techniques. Prerequisites Knowing Java will help you get more out of
the demos, but it's optional as there will be non-coding versions of the demos. C Make a
Computer! On Paper. Teachers: Ben Horkley , David Xiao. This class will take you through the
basics of what makes a computer work, from the transistor level all the way up to putting it
together into a basic processor. Learn what it takes an MIT class 2 months to cover in 3 hours!
Prerequisites Knowledge of basic Boolean algebra. Grades 9 - 12 Enrollment Section 1: 14 max

Teachers: Gary Wang. Ever been annoyed by websites that don't do what you want them to do?
Do you want to make the tiny text on Facebook less painful to read, download videos from
YouTube, stop yourself from wasting time on reddit, or make Gmail display a pop-up when you
get email? Or do you want to do silly stuff like rotating the page by 45 degrees or poking
yourself on Facebook? First, we'll go through a brief introduction of JavaScript, and how to use
tools like Greasemonkey to apply it to other websites. Then, we'll go through some examples of
annoying websites while learning all the JavaScript we'll need to improve them. Prerequisites
You should be familiar with another programming language, but you don't need to know any
JavaScript beforehand. C Career path as a software engineer. Teachers: Meggie Zhang. This
course will help students who are interested in becoming a software engineer to learn what it's
like to be a software engineer and what are the career paths they can choose. I will combine my
own career experience and the industry statistics to paint the picture so you can be aware and
prepared to what's ahead of you. Hope this will help you to be more successful in your career in
computer science. Grades 9 - 12 Enrollment Section 1: 18 max E How to plan and execute covert
operations in deep cover Full! Teachers: Duncan Townsend , Andrew Wimmer. Learn the
essentials of covert operations work. We will analyze the success and failure of many important
covert operations in an attempt to discover the elements of a successful covert op. We will
study important government-sponsored covert operations as well as terrorist plots and guerilla
warfare. By the end of this class, students will be familiar with these operations and the reasons
for their success or failure. We cannot legally claim that you will be sufficiently knowledgeable
to plan and carry out your own covert operations after this class. Teachers: Edward Burnell ,
Madeline Hickman. Come explore the physics behind solar energy, photovoltaics, and electricity
- then use your knowledge to design and build your own rechargeable solar lamp! Prerequisites
Prior soldering experience will be very beneficial, but not necessary. E Introduction to Plane
Crashes Full! Teachers: Mel Hunt. How in the world can a pilot not notice that their plane is
headed steadily towards the ground? What sorts of mechanical failures can cause a plane to
crash? How can a pilot prevent a crash from getting deadly? Come hear stories of plane
crashes and pilot error, and learn a little about flying along the way! E Spaghetti Bridges!
Teachers: Michele Pratusevich. Put your engineering skills to the test with angel hair pasta and
crazy glue! We will build bridges in teams to hold the most weight when spanned across about
10 inches of space. Each team will be given a limited number of supplies, including pasta and
glue to build their bridges! Before building, we will talk about some basic physics that governs
some design principles behind bridge-building, so that your bridges are as strong as they can
be! Grades 7 - 9 Enrollment Section 1: Full! E Extreme Biology. We perturb, manipulate, and
engineer it. This class consists of two major parts: one that teaches students to appreciate the
logic and reasoning of biology with problem solving practices in genetics, virology and
neuroscience and one that introduces students to the principles and tools of synthetic biology
and genetic engineering with a hands-on activity involving genetically altered bacteria. We
guarantee awesomeness. Prerequisites Interest and some background in biology. Enjoys
problem solving. Grades 10 - 12 Enrollment Section 1: 23 max E Toilets! Teachers: Reuben
Aronson. Toilets are one of the best examples of purely mechanical systems that are
everywhere and easy to open up and figure out. Not only will you get the experience of figuring
something out, but you can take home your new knowledge and fix your own plumbing!
Prerequisites Interest in figuring stuff out. This class is more intended toward people who have
not had as much experience taking apart random things -- if you have, go home and do it
yourself! Grades 7 - 10 Enrollment Section 1: Full! E 3D Printers on Mars. Teachers: Bruce
Mackenzie. New 3D printers may change the way we manufacture things, allowing us to make
objects at home, which might otherwise be made in a factory and shipped to us. It is not ready
yet, but you can give us your opinion on what we have so far. If you cannot attend but wish to
be kept informed, send a brief note to BMackenzie alum. E How to Live on Mars Closed! How
would you build a house on Mars? We will review the conditions on Mars which affect how you
would live, work, grow food, and build houses. Differences from Earth include: low temperature,
very low pressure, carbon-dioxide atmosphere, almost 25 hour days, long seasons, dust, and
radiation. One advantage is lots of cheap land. We might have to make fiberglass, brick, or
aluminum structures. They must be cylindrical to hold the internal air pressure, with air-locks
for doors. Oh, incidentally, how to pay for the rocket to get you there is not included. I will also
suggest ways you can get involved and help the settlement of space. If interested, we can form
an internet discussion group to continue the discussion, or write to BMackenzie alum. E
Reverse Engineering. Reverse engineer something awesome! Grades 10 - 12 Enrollment Section
1: 8 max E How to Use a Slide Rule. Teachers: Shaymus Hudson. Operating, not on batteries,
but on the magic of logarithms, they can be used for multiplication, division, roots, powers,
trigonometry, and more. Prerequisites Knowledge of the basic trigonometric identities is a

must. Grades 9 - 12 Enrollment Section 1: 0 max Teachers: Vrajesh Modi. This class will
introduce students to resource accounting, thermodynamic analysis and exergy accounting,
and life cycle assessment eco-audit and EIOLCA. Format will consist of a minute lecture on
theory followed by a minute exercise. Students will be divided into groups for the exercise.
Grades 9 - 12 Enrollment Section 1: 11 max 20 Section 2: 2 max E Cars - How they work and
why. Teachers: Jacob Bailey. A brief overview of the science behind cars, including
introductory thermodynamics, as well as discussions about transmissions, different kinds of
engines, rear-differentials, and more. Preference for questions about how to live in space,
construct spinning space settlements for artificial gravity, grow food, find air and water, stay
warn or cool, etc. There will be little math or equations, just general information. Grades 10 - 12
Enrollment Section 1: 14 max Teachers: Zachary Sherin. Have you ever wanted a machine that
prints out every last-minute gift you could ever wanted? How about one that prints replacement
parts? Maybe you just really need a science-y way to make that sculpture you've been thinking
about. How about all of the above? Come along to see a 3D printer that anyone could assemble,
and learn about why you would want to. Grades 8 - 12 Enrollment Section 1: 28 max 30 Section
2: 22 max E Locomotive Engineering. Teachers: Stephen Face , Ian Martin. How do they work?
We'll learn about locomotives and railroad operations, from the evolution of locomotive design
to how trains are scheduled and dispatched. E History and Evolution of the Bicycle Full!
Teachers: Madeline Hickman , Michele Pratusevich. Learn about the history of bicycle
engineering. We'll talk about take apart the innards of a bike: we'll repack bearings, respoke
wheels, break and re-form chains, etc. Towards the end of the class, we will also talk about cool
new bike materials and technologies like bamboo and carbon fiber frames, in addition to some
cool do-it-yourself bikes. Come learn to appreciate the amount of engineering that went into
designing a bicycle. E Egg Drop Full! Work in teams to design and build a vehicle to keep your
egg from breaking The winners earn eternal glory. The losers have to clean up their eggs. E
Soldering Seminar. Teachers: Adam Suhl. Learn how to solder and then solder awesome
circuits! E Quantum mechanics to web applications in two hours. Teachers: David Lawrence ,
Pavel Panchekha. We'll start at the bottom and work our way up at ludicrous speed.
Prerequisites General scientific or computer knowledge will be useful. E Rocket Payload
Development 1. Teachers: Christian Valledor , Andrew Wimmer. Ever want to send something
into space? Take this course to develop a scientific payload that we'll fly in one of our rockets
to 1 mile sometime in April. During this course, we'll give you the background on the project
and design requirements and some suggestions. We'll then let you brainstorm a payload of
your own. Come back for Rocket Payload Development 2 later in the day and we'll have
materials for you to put your project together. We'll then email you with the flight results once
it's flown. Meeting Times Section 1: Sat pmpm, Sat pmpm. Grades 8 - 10 Enrollment Section 1: 9
max H Life, Death, and Calvinball Full! Teachers: Michael Pappas. Calvin and Hobbes is
popularly viewed as one of the greatest comic strips of all time, but not just for the humor. H
Exploring Islam. Teachers: Noor Doukmak. A brief intro to the core beliefs and practices of the
third of the Abrahamic faiths, Islam Grades 7 - 12 Enrollment Section 1: 7 max 40 Section 2: 26
max 40 Section 3: 23 max H How to be on the run from people who are more powerful than you
are Full! Did you piss off Michael Weston? A mob boss? The Feds? Come to this class to learn
the essentials of running away and staying away from the man. Throw out your cellphones, pull
out your fake passport and don your sunglasses, this class will cover how to stay low and stay
on the run when you're in trouble and someone is out to get you. This class is part of a three
part series with "How to plan and execute operations in deep cover" and "Chemistry of
Explosions. H Impromptu Speaking. You have 30 seconds to think Learn how to collect your
thoughts quickly and organize your thinking to give a speech. Practice good public speaking
techniques-- connecting with your audience, holding their attention, and making them care
about what you have to say. Everyone in the class will be expected to speak. Teachers:
Taksapaun Kittiakrastien , Tana Wattanawaroon. Ever played a game and felt sympathetic,
endeared or touched by video game characters? Learn how characters are designed, and how
they fit into video games! We will talk about different aspects of character design: appearance,
traits, personality, and backstory influence. Prerequisites An interest in character design not
necessary video game characters. Grades 10 - 12 Enrollment Section 1: 9 max H Greek and
Roman Mythology. Teachers: Taylor Ayral , Kerry Nicholson. An awesome overview of Classical
Mythology. Grades 7 - 12 Enrollment Section 1: 29 max 30 Section 2: Full! Teachers: Charles Xu.
You're probably more or less familiar our national anthem's tangled history--from the pen of a
minor poet riffing off an unsingable drinking song, to a sporting-event staple publicly mangled
hundreds of times a day, sometimes on live TV. In fact, national anthems the world over have
taken surprising paths from their unlikely origins to their present sometimes not-so- exalted
status. We'll listen to some and discuss their musical, lyrical, and historical qualities,

addressing such curiosities as why China banned its own anthem for a decade and why the
Dutch pledge loyalty to the king of Spain. And we'll talk about how they reflect the foibles of
nationalism in general. Grades 7 - 12 Enrollment Section 1: 10 max Teachers: Paul Yuan.
Heralded by some and criticized by the rest, Eminem is one of the most controversial recording
artists of all time. This class will deconstruct his music, taking it at more than face value, and
examine it from a literary perspective by considering tone, voice, theme Disclaimer: students in
this class will be exposed to explicit lyrics. Prerequisites A general knowledge of Eminem's
music is very helpful. Only his more popular songs will be discussed, the majority of which can
be found in Curtain Call H How to Bullshit. Teachers: Pavel Panchekha. I, Pavel Panchekha,
know exactly what I'm talking about. So will you, after leaving this class. What was the
question? Come to this class to learn how to consistently look knowledgable, intelligent, and
informed; for a tour of art criticism, politics, and philosophy; for a look at the grease that makes
the wheels of the world turn. By the time you leave, you'll be an expert on being an expert.
Prerequisites Must be willing to lie, by falsehood or by omission. Grades 10 - 12 Enrollment
Section 1: 16 max 20 Section 2: 16 max Materials for this class include: Required Readings.
Teachers: Stephen M. What if, in hypothetical two-way races during the primaries, Romney
beats Gingrich, Gingrich beats Paul, and Paul beats Romney? Is this even possible? What
would then be a fair way to decide the "best" preferences of Republicans? Whether it's a T-shirt
design contest or a presidential election, voting converts preferences of individuals into a
single preference for the community. We'll discuss Arrow's Impossibility Theorem, which states
that there is no "perfect" way of doing so. We'll demonstrate a few of the mind-boggling flaws
that every voting method must have. Grades 9 - 12 Enrollment Section 1: 4 max H Build a
Language. Teachers: Jennifer Melot. Come learn about some concepts from linguistics
phonetics, phonology, syntax, and semantics and use them to create a new and Very Exciting!
Grades 9 - 12 Enrollment Section 1: 7 max 10 Section 2: Full! H Journalism and Why It Matters.
Teachers: David Han. A crash course to the basic foundations of journalism, "Journalism and
Why It Matters" will teach everything from writing the perfect lead to taking the clutch photo.
Classes will be structured so that students will practice writing strategies and journalistic
writing styles. Students will learn not only how to write news stories, feature stories, and
editorials but also how to write them for an audience. Enrolled students will learn how to take
interesting photographs and how to choose which photographs are best to print. Students in
"Journalism and Why It Matters" will understand the ethics of journalism as well as the
importance of journalism in the world today. The goals of the class are two-fold: to instill a
sense of journalistic competence for aspiring editors and photographers while cultivating a
greater appreciation for news sources. Grades 9 - 11 Enrollment Section 1: 7 max Teachers: Lizi
George , Rebecca George. What does a war sound like in music? Come learn about the history
behind some of the most influential compositions of the 20th century. H History of Language.
Teachers: Staly Chin. Why are all the languages in the world so different? Why do languages
change? Why does this matter? This class features a macroscopic look at the development and
deviation of language and the forces that mold the tongues of today's world. Grades 9 - 12
Enrollment Section 1: 6 max 30 Section 2: 4 max 30 Section 3: 8 max H A History of and the
Evolution of Language. Teachers: Patrick Lin. Explore an overview of the development of
language in human history. This class will trace the evolution of the Proto-Indo-European to
major modern languages and analyze some reasons for the major splits that have occurred.
This will lead into comparing and contrasting the languages within a common family of
languages. The class will end with a discussion about the extinction of languages over time.
Grades 9 - 12 Enrollment Section 1: 10 max H Poetry Out Loud. Teachers: Andrew Farrell.
Poetry is language that is more than text. Poetry is words given the spirit to saunter across to a
crowded bar, to cut a man's tongue from his throat, to caress in sorrow a stone-cold cheek, to
reach in hopes to touch the face of god. Poetry is therefore not to be rummaged for among old
parchments but shouted onto the cobblestones of the public square and therefore written as
with a sunbeam upon their minds. So, bring your favorite poems and pieces of spoken word to
read or recite. It can be your own or another's. We'll have some to share as well. Or come and
listen Prerequisites Vocal chords and ears. H World Religons and non-religons. Teachers:
Nursen Ogutveren. This class will be a brief introduction to a great diversity of religions. We will
discuss the well-known religions, lesser known religions and religious sects, and non-religious
movements. This class will be a safe non-pressure environment for open discussion, and is
great for students who are open-minded and interested in broadening their cultural
understanding, love to learn and discuss different cultures, or want to share something about
their own religion. Prerequisites An open mind, a non-judgemental attitude, and willingness to
discuss religion. Ever wondered what a "tanuki" really is, or what the difference is between a
youkai and a yuurei? Find out the answers here! Join us as we explore Japanese religion,

folklore and superstitions. Grades 8 - 12 Enrollment Section 1: 32 max H Autism, Aspergers and
the spectrum. Teachers: Joshua Frisch. Autism, Asperger's syndrome, and related conditions,
are some of the fastest growing mental health challenges in the country. In this class I will give
firsthand knowledge about living with Autism, its effects on socialization and intelligence, and
the importance and success that early occupational and social therapy can have to alleviate
social and communicative difficulties. Grades 9 - 12 Enrollment Section 1: 32 max H Trans
Teachers: Lian Guertin. This class will be an introduction to what it means to be transgender.
We'll talk about topics such as identities, transition, and how to be supportive, with plenty of
time for questions. Grades 7 - 12 Enrollment Section 1: 4 max 20 Section 2: 3 max H Writing a
New U. Suppose you are a delegate at a convention to write a new U. Which institutions would
you keep? What changes would you propose? Would you change the Bill of Rights? We will
simulate such a convention, and hopefully by the end of class, create the outline of a new
American government. Prerequisites At least one year of high school civics or U. Grades 10 - 12
Enrollment Section 1: 11 max 25 Section 2: 1 max H Pizza Appreciation Full! Learn about what
makes a pizza truly beautiful on the inside. Prerequisites Breakfast. H Tangled: A Comparative
Survey. Teachers: Lawrence Whisenant. Stories from our childhood often find their ways into
the cinema. Join us in watching Disney's Tangled. We will learn about other versions of the
Rapunzel story and find out what makes Tangled different. Prerequisites A basic knowledge of
the Rapunzel fairy tale. Grades 7 - 9 Enrollment Section 1: 9 max 30 Section 2: 14 max H Dirty
Greek and Roman Mythology. The time has come to remove Greek and Roman mythology from
its lofty academic pedestal and bring it to the masses in the vernacular of modern times. We will
try to bring humor to those stuck up old stories you heard in middle school through the best
use of foul language and dirty humor we can come up with. But don't worry, we won't be
skimping on anything. And we would be infinitely pleased if you would join us. Grades 11 - 12
Enrollment Section 1: 16 max Teachers: Danica Bybell. Did you know that Epcot, the theme park
at Walt Disney World, wasn't always going to be a theme park? It was originally going to be a
model community, complete with a monorail, glass dome enclosing the central city, and
constant technological advancements. Come learn how the park we know today grew out of
these original ideas, and how some of the plans went into other projects around the world. This
class has a minor overlap in material with "Disney - A History. Grades 8 - 12 Enrollment Section
1: Full! H Dreams and Dreaming. Teachers: Carol Hardick. Dreams and Dreaming introduces
you to psychology, cognition and memory from the perspective of a sleeping brain, using an
interdisciplinary approach of neuroscience, psychology and humanities. The Harry Potter series
and the movie, Inception, has lots of twists and turns and both raise questions about the brain,
knowledge and artificial intelligence. What's possible and what isn't? Can an idea be planted in
a person's mind? Can two people share a dream? Grades 8 - 12 Enrollment Section 1: 26 max 35
Section 2: Full! H How to be me -- find the inspiration within. What are you going to be when you
grow up? What are my passions? Who am I? What does it means to be alive? What's the
meaning of my life? Am I different from other people? Am I alone in the world? How can you be
sure to always be yourself in the world full of distractions? I will bring in some basic knowledge
of science, philosophical thoughts as well as some comparative religions ideas to help student
to learn the ways of thinking. Teaching philosophy is not the goal of this class, but the goal of
the class is to help students to learn some basic skills on self development to see beyond what
they are now so they can become what they want to be tomorrow. Grades 9 - 12 Enrollment
Section 1: 31 max L Lunch Period. Enjoy a break for lunch with your friends! Please register for
at least one lunch period on each day of the program. Grades 7 - 12 Enrollment Section 1: max
Section 2: max You and your 14 of your prisoner friends are being given a chance to be freed.
Each of you is randomly given either a red or a black hat to wear, which you can't see, but
everyone else can. At the count of three, each person must simultaneously guess the color of
his or her hat, or pass. If at least one person guesses correctly and no one guesses incorrectly,
everyone is freed; otherwise, you are all sent back to your cells for a lifetime of misery. In this
class we'll learn how, and learn a bit about error-correction in computer science along the way.
Prerequisites You should understand binary base 2 arithmetic. M Scooping the Loop Snooper.
Teachers: Bianca Homberg. Computers are powerful, sure. But can they compute anything you
want them to? The answer here is absolutely yesâ€”computers are not omnipotent.
Prerequisites Algebra II. Teachers: Jacob Hurwitz , Benjamin Kraft. We'll be teaching a number
of cool integration tricks, like crazy tangents and swingy-swingy. Prerequisites You should
know calculus, enough to know what a u-substitution in an integral is. M Zero to Infinity!
Suppose I have a hotel with infinitely many rooms all in a row, all of which are full. If another
person shows up, can I find away to rearrange people so that the newcomer has a room? What
if I have infinitely many new people who need rooms? Are there more integers or natural
numbers? More real numbers or natural numbers? Are there multiple sizes of infinity, or just

one? Interested in infinity? Ever wondered about questions like these? Want to spend an hour
learning cool stuff to stretch your mind? Then come take this class! Take a class on something
you don't already know instead! Grades 9 - 12 Enrollment Section 1: 19 max M Ranting about
Set Theory. Took Zero to Infinity? Already know the material from that class, but still interested
in the subject? Want to learn more about set theory, infinity, logic, or paradoxes? Prerequisites
Zero to Infinity, or the ability to sketch a proof of Cantor's diagonal argument. How many primes
are there? How many different ways can you prove that? Prerequisites Previous exposure to
basic proof methods will prove helpful. Grades 9 - 12 Enrollment Section 1: 2 max M Unique
Factorization and the Sum of Squares. All three of these concepts as well as many, many, many
more and intimately related with the concept of unique factorization. Contrary to what you might
think not every type of number has unique factorization, when unique factorization does occur
however, we can use it as a very powerful tool to prove very cool results. In this class we will
cover Various "Euclidean algorithms" including ones discovered thousands of years after
Euclid himself was dead, as well as the original how these algorithms allow you to prove unique
factorization. Examples of when unique factorization fails. And how this all relates, and allows
you to prove Fermat's year old claim. Prerequisites a good background would proofs would be
helpful, knowledge of highschool algebra up to algebra 2 is an absolute necessity. Prior
knowledge of Abstract Algebra or Ring theory is not necessary. M Coloring. Teachers: Josh
Alman , Damien Jiang. As math majors, we don't know how to color in the lines. However, we do
know how to color within figurative theoretical lines. Come learn how. Prerequisites If you know
about graph coloring, you may be bored. M The Art of Guesstimation. Teachers: Norman Cao.
Sometimes math is difficult. Wouldn't it be nice if you could just guess an answer and hope it
turns out to be right? Well actually, you can. Learn how to make ballpark estimates, how to
create mathematical models out of thin air, how to use statistics to draw interesting
conclusions, and how to generally provoke and madden mathematicians with your guesses!
Prerequisites Precalculus experience recommended; Calculus and Statistics helpful not but
required. Teachers: Dylan Yott. In this course, we will study polynomial equations in several
variables. This will lead us to discuss lots of important concepts in algebra and number theory,
and I promise it will be awesome. This class is essentially a condensed version of my HSSP
class, Algebra and Number theory, so if you're really interested I have lots of extra materials
you can read to learn more. Prerequisites High school algebra. M Round Tables, Symmetry, and
Groups. Teachers: Yasha Berchenko-Kogan. David is setting up ten chairs around a round table
for a party. He has two kinds of chairs to choose from: wood or metal, and he can use as many
of each kind as he likes including zero. How many ways are there to set up the chairs? Two
setups are considered to be the same if one can be rotated to match the other. For any such a
configuration, you could rotate it to get a total of ten configurations that correspond to the same
setup. Uh oh. Alas, we would then resort to casework: There is 1 setup with no wooden chairs, 1
setup with one wooden chair, 5 setups with two wooden chairs, and so forth. But there is a
better way! Once we figure out what is wrong with it, we'll be able to apply some clever ideas
about symmetry to fix it up and solve the problem. But then, Cathy shows up to the party and
sees the reflection of the table in a mirror. She notices that the reflected setup is the same as
the original: The chair setup has an axis of mirror symmetry! Knowing this additional
information, how many possible setups are there now? With the powers of group theory that we
will learn how to wield, we'll see that this problem is actually not that much harder than the first
one. Prerequisites If you understand the argument leading up to the wrong answer of M
Important Directions. Teachers: Ben Zinberg. There are lots of directions out there -- up,
northeast, 11 o'clock In this class we will study these directions and ask, which ones are the
most important? For example, by computing the direction in which the Fibonacci numbers
travel, we will be able to come up with an explicit non-recursive formula for the nth Fibonacci
number. Time permitting, we will look at applications to physics, differential equations, and
numerical computation. Mathematical buzz word: Eigenvector. Prerequisites Nothing is
absolutely required. However, I highly recommend learning how to multiply matrices if you
haven't seen it before. At the end, if we have time for applications to physics and differential
equations, you might want to know what physics is and what differential equations are. M
Computational Language Theory. Teachers: Josh Alman. Languages are defined by the
grammars that generate them. One day, Noam Chomsky made a hierarchy of different
languages based on what kinds of rules can be used in their grammars. This ended up having
important consequences in many fields, especially Linguistics and Computer Science. Come
learn about the finite automata that generate the languages we speak, and the languages
computers speak, and play around with some fun puzzles. Please note: we will be doing some
math in this class! Grades 10 - 12 Enrollment Section 1: 3 max M Geometry of Maps Gauss
Appreciation Have you ever looked at a map of the Earth and wondered why Greenland isn't a

world superpower? I mean, just look at it, it's practically the size of South America! But, is it
really? Actually, South America is nine times larger! Unfortunately, in our attempt to map the
spherical earth onto a flat piece of paper, we distort areas quite a bit. Imagine trying to flatten
out an orange peel onto a table, it doesn't work quite well. Why would we use such a distorted
map? Well this particular map, the Mercator projection has the nice property that, while its areas
are wrong, its angles are correct, which is extremely important for navigation. Are there any
maps that preserve area? Actually, yes, and its very easy to do! Why not use that? Well, as you
might be able to predict, that map messes up angles! Is it possible to have a map that
accurately displays angles and areas? Or more importantly, one that preserves all distances?
The answer is a resounding no, which we shall discuss in this class using some truly amazing
theorems of Gauss. Prerequisites Should be very familiar with calculus. Know how to
parametrize a curve. For example, cos t , sin t parametrizes the unit circle. If you're comfortable
with this, look into how to parametrize a surface, It's not that much harder. Know your trig!
Grades 10 - 12 Enrollment Section 1: 2 max M Extreme Math. We did this for Splash and some
people seemed to like it, so we're doing this again: This class is mostly an excuse for us the
teachers to watch you the students flail while you try to solve tricky math problems on the spot.
This is how it will work. Then our panel of judges will award you a score based on how correct,
confusing, and amusing your solution was. There may or may not be teams, depending on how
many students we get. Prerequisites The problems we'll give you will probably be at an easy
Olympiad level. Also, if you're extremely shy, you probably won't enjoy this that much. Grades 7
- 12 Enrollment Section 1: 12 max M Introduction to Theoretical Computer Science. Teachers:
Gaurav Singh. Suppose you write a program to compute all the prime numbers. Can you tell if it
stops? Now what if we had a really complicated program. Could you tell if it stops? Could a
computer tell if it stops? In this class, we will think about abstract "computers", and we will talk
about what a computer can or cannot do. Prerequisites You should be comfortable with
mathematical abstraction, and with proofs. M Infinity. Teachers: Illan Halpern. What interval has
more number [0,1] or [0,2]? Are there more integer numbers or natural numbers? What about
rational and real numbers? Are all infinities the same, or are there many kinds of infinity? If you
ever wondered about these questions, now it is time to come find the answers! Prerequisites
Familiarity with functions helpful, though not required. Grades 7 - 12 Enrollment Section 1: 44
max 45 Section 2: 15 max M Introduction to Calculus. Teachers: Heemyung Hwang , Olive Tang.
Calculus is an important portal to higher mathematics. We'll be covering differential calculus,
including limits and differentiation. The class will start off with the delta-epsilon definition of
limits and progress through the various differentiation tricks like L'Hopital's Rule, etc. The last
concept covered will be the Fundamental Theorem of Calculus, which we hope will help launch
you guys into the fun world of integration! Prerequisites Some algebra and trigonometry
knowledge. M Wanna Bet? Interesting Puzzles from Betting and Probability. Are you the type
who calculates the odds of getting a particular hand when you play poker? Do you enjoy
explaining the Monty Hall problem to your parents and friends? If so, this class is for you! We
will examine some classic puzzles that involve betting or probability. If time permits, I'll discuss
the mathematical, economic, and psychological reasons why people buy insurance policies and
lottery tickets, even though they know that, on average, they will lose money in the long run and
the insurance companies and lottery commissions will earn a profit. Note: This class is intended
to teach mathematics and to have fun solving challenging puzzles. This is NOT to promote or
endorse gambling. Prerequisites Participants should enjoy math puzzles and challenges. Must
be familiar with probability to the extent that you can calculate a the probability that exactly two
heads will come up if I flip a fair coin three times and b the probability that a sum of 8 appears if
I roll a pair of standard dice. Grades 10 - 12 Enrollment Closed Section 1: Full! M Love, Marriage,
and Mathematics. Teachers: David Hemminger. Learn how to play matchmaker with your
friends! In studying the problem, we'll learn how to avoid affairs and discover how well a Jane
Austen novel works out for the women. Grades 9 - 12 Enrollment Section 1: 20 max M Game
Theory Full! Teachers: Sam Trabucco. Come learn about how to analyze games! We'll talk about
games like tic-tac-toe, nim, and chomp, and why some games are actually interesting to play,
while others are over before they've even started. Note: we'll be discussing mostly two player
games of perfect information here, though "game theory" can encompass other things.
Prerequisites None. M Math, games and puzzles. Games are fun. Puzzles are tricky. Math is
mysterious. This class will discuss the interrelationship between all three. In this game and
puzzle centered course various games and puzzles with deep and non-obvious mathematical
structure will be played. We will play with, discuss, and discover a variety of games and puzzles
including impossible puzzles, seemingly impossible puzzles, games where we know who
should win but not how they should win, games which are used to model nuclearwarfare, and
games which can be used to represent every other game, if time permits we will also discuss

computers, games, and a million dollar math problem. Prerequisites Algebra 1. Grades 7 - 9
Enrollment Section 1: 21 max M Quadratic forms. Teachers: Holden Lee. We'll take a tour of
modern number theory by examining quadratic forms, from their roots in Gauss's time to our
modern understanding. We'll touch on topics such as infinite descent, ideal factorization, p-adic
numbers Hasse-Minkowski , composition laws, modular forms, class field theory, and
Chebotarev density. Emphasis will be on ideas rather than proofs. A quadratic form is a
polynomial in several variables where each term has degree 2. We'll examine questions such
as: Which numbers are the sum of 2 squares? How about 3 squares? How many
representations are there? Prerequisites basic number theory ex. Grades 9 - 12 Enrollment
Section 1: 7 max M The Glorious Gamma Function. Teachers: Adam Hood. Ever wondered how
to extend the factorial function to non-integers? How about how to solve integrals that you have
previously thought to be nearly unsolvable? Well, now you can! The gamma function opens a
huge new set of possibilities, from it's very purpose to a lot of unexpected uses for it.
Prerequisites Strong foundation in calculus and an excellent knowledge of algebra. Grades 7 12 Enrollment Section 1: 11 max M Counting: Beyond "1, 2, Teachers: Miriam Gershenson. Do
you know how to count? How many ways can you pick a committee of 4 people out of a group
of 20? What if there are 8 women and 12 men, and the committee has to include at least 1
woman and 1 man? Prerequisites You should be comfortable with Algebra 1 or the equivalent. If
you've seen "n choose k" before, this class is not for you. Grades 9 - 12 Enrollment Section 1:
12 max 20 Section 2: 15 max M Introduction to Mock Trading Full! Teachers: Ryan Liu. Ever
wonder what Wall Street Traders do? Come learn the basics of trading! After about an hour of
learning terminology, we'll do some simulated trading with poker chips. So if you like dice, card
games, and doing math in your head, this class is definitely for you! There will also be a special
prize for the best trader! Prerequisites Basic understanding of probability and expected value. M
Evil Maths Full! Teachers: Alex Cole , Stephen Face. Do you like evil? What about maths? Then
this class is for you! Prerequisites Being ready for hard problems, stupid problems, and maybe
a few impossible ones too. M Euclid's Mistake. This doesn't seem too difficult to do, but why are
we always able to do this? The answer is, it works because we built our geometry in such a way
that it had to work! This idea that lines are either parallel or intersect at one point is known as
Euclid's Parallel Postulate. So, while it is obvious that Euclid's geometry is immensely useful in
applications, it turns out that it isn't the only valid notion of "geometry". That is, we can come
up with a new model of geometry that satisfies similar axioms, but fails our parallel postulate.
That is, I could find infinitely many! If this isn't weird enough, it turns out that this new geometry
lives on a surface that looks like a sphere with radius i. Yes, as in the imaginary number i. These
ideas just scratch the surface of a beautiful and rich field called hyperbolic geometry. Ideas
from hyperbolic geometry have applications in number theory Fermat's Last Theorem , and in
Einstein's work on general relativity. It's gonna be awesome! Prerequisites Calculus!
Understanding the formulas for arc length of a curve and surface area. If you're also taking my
"Geometry of Maps" class, then you'll have an easier time. Grades 10 - 12 Enrollment Section 1:
6 max Teachers: Benjamin Kraft. Some people like to do their math on paper. Some people like
to do their origami with one piece of paper. So we'll be combining the two, and folding lots of
little pieces of paper that is, making modular modular origami and using a bit of math to make
colorful throwable paper dodecahedra. If we have time, we might even make buckyballs or
donuts or something else; you'll definitely leave knowing how to make such things. And then
you can throw your math at your friends! For the math-haters: We might talk a bit about some of
the math going on, but don't worry if you aren't a math person. For the math-lovers: If you want
to hear about it, there's lots of graph theory and a little topology going on that we can talk
about. If you don't know what those are, great! No paper-folding experience is necessary. M
Counting Past Infinity. Come learn how to count past infinity, graphically! Time permitting, we'll
then go over the formal definition of numbers as sets, and talk a little bit about cardinal and
ordinal arithmetic. Prerequisites You should know how to count. You should also understand
the definition "a set is an unordered collection of distinct objects". Grades 7 - 12 Enrollment
Section 1: 14 max 15 Section 2: Full! M Group Theory. Teachers: Daniel Zaharopol. You can add
things that are not numbers. It sounds, absurd, doesn't it? But remarkably, you can generalize
the core principles of addition to work on things that are not like numbers at all. This produces
the concept of a group, a set of objects with a binary operation that is associative and has a
couple of other nice properties. Groups allow us to study symmetry, crucial for physics,
chemistry, and most of mathematics. The simple notion of "you can add things that aren't
numbers" brings forth a huge number of concepts in mathematics. We'll talk about
isomorphisms, homomorphisms, kernels, quotient groups, and more. If you want to get a sense
of what studying advanced math is really like, this is an excellent place to get a taste of how
mathematicians think. Prerequisites This course will be very fast-paced and abstract. Although

we don't require any background other than basic high school algebra, you must be ready for
and interested in! Grades 8 - 12 Enrollment Section 1: 17 max M Edible Math. What can
toothpicks and marshmallows teach us about math? A chocolate bar? Cheese sticks? Let me
prove to you that I'm not crazy: there really is a lot of math in food! Prerequisites If you have
food allergies, you might want to think twice about taking this class. Grades 7 - 8 Enrollment
Section 1: 28 max Teachers: Aaron Potechin. In this course, we show how to play the card game
Set then show some of the mathematics behind it, including several cool mathematical tricks.
Grades 7 - 12 Enrollment Section 1: 43 max Teachers: Hiro Miyake. It turns out that behind the
scenes nature works in bizarre and wonderful ways. One place where these weird cases occur
is at very cold temperatures, billionths of degrees above absolute zero. At these temperatures,
millions of atoms can act as one huge atom. Prerequisites This course is aimed towards
students who have never heard or hardly read about, for example, wave-particle duality and
quantum mechanics. The only requirement is that students are interested in learning how
nature works. Grades 9 - 12 Enrollment Section 1: 44 max S Estimation workshop. How many
grams does this textbook weigh? How many centimeters wide is the blackboard? How many
milliseconds does it take to snap your fingers? Don't know? Just guess! We'll take wild guesses
at the answers to a bunch of questions like these. Then, we'll try again, revising our guesses
into good estimates by using benchmarks and comparisons. Finally, we'll carefully measure the
answers. Through this class, you'll build intuition for how heavy, how big, how long, how cold,
how fast, and how loud the world around us is. Grades 7 - 8 Enrollment Section 1: 29 max S
Chemistry of Explosions Full! Learn what makes things go bang. Covers low-order explosives
such as black powder, as well as primary, secondary, and tertiary high-order explosives such as
RDX and TNT. Learn what chemicals go into making explosives and how they are safely
manufactured. This class makes a three-part series with "How to plan and execute operations in
deep cover" and "How to be on the run from people who are more powerful than you are.
Teachers: Julie Moyer. Psycholinguists study how language impacts us at the biological level
by studying the human brain. In this short class, you'll learn which brain areas are important for
language, what happens when we damage them, and how things like multilingualism play a role
in language learning! Some biology or psychology background is helpful, but not necessary.
Grades 9 - 12 Enrollment Section 1: 45 max S String Theory Teachers: Eric Newman. The course
title says it all. This lecture will be an explication of string theory in all its glory. The first half of
class will be dedicated to learning about the primordial foundations of string theory. The latter
half will then be devoted to recent development and current research being done in what is
surely one of the most exciting fields in modern science. Prerequisites A good understanding of
some basic physics and math concepts will be helpful. Grades 7 - 12 Enrollment Section 1: 77
max S Intensive Introduction to Cosmology. Teachers: Benjamin Horowitz. In this class, we will
give a whirlwind tour of the key concepts of modern cosmology. We will cover the dynamics of
the expansion of the universe the Friedmann equations , the history of the early universe
inflation, nucleosynthesis , formation of the cosmic microwave background, and dark matter.
Depending on time, we can also dive into some more specialized topics like galaxy evolution,
primordial black holes, and gravitational waves. Prerequisites This class will assume some
basic knowledge of physics energy, forces and mathematics algebra, trigonometry. It is also
recommended that students have some exposure to basic calculus concepts like the derivative.
S Modern Biotechnology Full! Teachers: Sin Kim. Learn about several recent hot topics in
biology and look beyond what crumbly old biology textbooks tell you! Biology is no longer just
a study of living things. In combination with nanotechnology, scientists managed to make
biological molecules and living organisms do previously unimaginable things. Imagination is
ultimately the only limit. After introducing recent inventions and innovations, the class will
discuss what could be next for biology. Prerequisites 1 year of high school biology; knowledge
in AP biology recommended. The higher an object is raised off the ground, the more
gravitational potential energy it has. If the potential energy of the object is allowed to be
converted into kinetic energy, but then the object abruptly encounters an opposing force which
we'll call the "ground" how will the object be affected? Teachers: Christian Ferko. In this class,
we will try to get some intuition for the weird predictions of special relativity like time dilation
and length contraction using a tool called the spacetime diagram. These diagrams let us see
visually why relativistic effects occur using just geometry. The class will use a lot of qualitative
arguments, so if you've studied relativity formally or want mathematical rigor, you'll probably be
bored. Prerequisites Basic algebra and geometry skills, like graphing lines and looking at
shapes in the plane. Grades 9 - 11 Enrollment Section 1: 1 max S Chemistry with Logic and a bit
of common sense. Teachers: Linda Xu. You have before you, 4 unlabeled bottles of clear
solution. You know they each contain something different, and you're given a generous supply
of beakers; nothing else. How would you go about figuring out what each of them are, and

under what circumstances would you be able to come to an answer? You have a supply of
nitrogen air, which is contaminated with oxygen, ammonia, water, and nitrogen dioxide. How
would you get rid of the contaminants, and in what order must you do that? This class will
focus on applying a few basic chemistry principles and a healthy supply of common sense to a
wide range of logic problems, building the intuition needed to use qualitative knowledge
flexibly. Prerequisites Taken at least a year of high school chemistry, preferably AP level.
Grades 9 - 12 Enrollment Section 1: 5 max S Probability and Genetics. Teachers: Chelsea Voss.
Think biology is all memorizing and no math? Come learn a few of the more mathematical
details behind genetics! Topics to be covered include pedigrees, recombination, conditional
probability, binomial distributions, modes of inheritance, and calculating probabilities of all
sorts. With sample problems and probability demonstrations! Prerequisites Know what a
chromosome is. Is the moon still there when you're not looking? What about an electron? If so,
where? Why should there be a difference? Is there a difference? Even as they've crafted
quantum mechanics into the most fantastically successful theory ever, physicists still struggle
with the basic question of interpreting what's going on. In this class we'll introduce the bare
bones of QM, as well as the orthodox Copenhagen interpretation and why it's so deeply
unsatisfying. We'll talk about how Einstein got it subtly wrong and why it took so long to
pinpoint his error. Finally, we'll run through some popular alternative interpretations like
many-worlds the multiverse , de Broglie-Bohm pilot waves, and decoherence Prerequisites An
open mind and not much else. What little math we need will be covered as we go along. S All
About Birds. Teachers: Rebecca Shi. Come learn a few basics of birdwatching and how to
identify backyard and other common birds! We will practice outside, weather permitting, to
search for the common birds around MIT. Binoculars will be provided, but feel free to bring your
own if you have them. Teachers: William Huffman , Michael Pappas. Have you ever wanted to
travel back in time? Well, good news! You don't need a phone booth, magic, or even electricity!
All you need are cosmic strings and a fast rocket. And some relativity, but we'll help you with
that. Anyone with a healthy enthusiasm for physics and time travel is welcome! Prerequisites
Basic algebra, geometry, trigonometry. Introductory physics is helpful but certainly not
required. S Myth or Truth? Can a person's mind be controlled? Can a person be brainwashed
into believing something? We'll decode brainwashing, subliminal messages and other myths
about the mind. Teachers: Peter LoVerso. Parasites have gotten a bad rap over the past couple
centuries. They've been looked down upon as inferior, broken organisms that deserve to be
objects of disgust, rather than study. But because of attitudes such as this, some of the most
wondrous and complex biological pathways we know of have been left by the wayside. Here, we
will look at the intricacies of mind control, neurosurgery, and symbiotic viruses through the
study of Ampulex compressa, Cotesia congragata, and Zatypota percontatoria. Warning: this
class will be looking at pictures and videos of parasitization. This includes videos and pictures
of wasp larvae eating caterpillars, spiders, and other organisms alive. Grades 8 - 12 Enrollment
Section 1: 13 max 30 Section 2: 25 max 30 Section 3: 1 max 30 Section 4: 21 max S Neutrons
and Nanomaterials. Teachers: Emily TenCate. Learn about how we can examine the structure of
materials especially nanomaterials using different types of radiation, and the tools and
equipment scientists use to discover their interesting properties. Grades 8 - 9 Enrollment
Section 1: 13 max Do you currently have a life crisis that you would like to talk about? If so, you
need therapy, not this class. Instead, as the course title indicates, this class will be dedicated to
what many physicists call the greatest crisis in the field. This crisis goes by the name of
gravitational collapse and spacetime singularities. In this lecture, we will study black-hole
formation and the prediction of singularities. The last part of class will be dedicated to possible
ways to escape the inevitability of gravitational collapse. Prerequisites A good understanding of
basic physics and math concepts will be helpful. Grades 7 - 12 Enrollment Section 1: 18 max S
Relativity for middle school. Teachers: Stephen Face , Michael Flynn. Ever wondered how fast
the fastest thing in the universe is, or what that "thing" is? Come explore what happens when
we start to examine the realm of high-speed physics, where distances grow shorter, time seems
to pass more slowly, and just about everything you know as "fact" is no longer quite true. We
intend to make this accessible to a wide range of students, so do not be intimidated by the
mathematics of relativity - we will be focusing on the qualitative aspects of the science. Grades
7 - 9 Enrollment Section 1: 20 max S Viruses and Epidemiology. Have you ever wanted to know
how the flu spread so quickly, why some viruses make you sick immediately while others
surface only after weeks or months, and why the creation of a mutant virus that can spread from
ferret to ferret has public health and national security officials worried? Learn all of this and
more - non disease causing treats provided! Grades 7 - 10 Enrollment Section 1: 41 max S
Maxwell's Equations Teachers: Zandra Vinegar. I'm not really deviating from my normal, "tried
and true" 2hr Maxwell's equations class. In spite of being for Middle School students, this class

will still cover single and multivariable calculus, also special relativity, and will derive the
integral form of Maxwell's equations. We will begin with only two observations. Aka, the world
will unfold before you and it will be beautiful. I basically just claimed that I would introduce all of
single-variable calculus and about half of multivariable calculus in the first hour of class â€”
which I believe is an attainable goal â€” but this class will be rigorous, will be extremely intense,
and will require the full two hours. You should brush up on what functions are and how
graphing works - we won't be talking about any specific graphs, but we will frequently talk
about "all possible equations with various finite-dimensional domains" -- and that phrase
should mean something to you. Grades 7 - 9 Enrollment Section 1: 9 max S Probabilistic
Reasoning. Teachers: Avril Kenney. Probabilistic models let you represent how likely different
things are to be true. People have notoriously bad probabilistic intuition in some cases, but in
some cases you're surprisingly good at mental calculations you don't even know you're doing.
In this class we'll go over the basics of probability, and then talk about ways in which people
are good or bad at thinking probabilistically. S Molecular Gastronomy Full! We'll use chemicals
not normally found in your kitchen to create interesting foodstuffs that defy traditional cuisine.
Prerequisites A willingness to try awesome but possibly strange food. S History of Mathematics
in Biology. Teachers: Quanquan Liu. From the simplest leaf to the most complex cells,
mathematics has always lurked in the background of common biological phenomena. This
course will feature topics ranging from patterns in nature to the mathematics behind genetic
mapping to current methods used in modeling cancer and much, much more. Come learn about
current research in biology, medicine, and biotechnology from a mathematician's perspective!
Grades 8 - 10 Enrollment Section 1: 44 max S What's so scary about Organics? Teachers:
Francisco Pena. In organic chemistry, often the biggest hurdle to jump is actually imagining the
structures of molecules which is why we'll explore the basics of organic reactions using 3D
models. A literally hands on approach to a sneak peak of orgo. Prerequisites 1 year of chemistry
not necessarily AP. Grades 11 - 12 Enrollment Section 1: 3 max Materials for this class include:
Syllabus. Grades 11 - 12 Enrollment Section 1: 13 max S Synthetic Biology -- What it is, and
where its going Full! Have you heard about Synthetic Biology? Sounds like science fiction,
doesn't it? Come learn about how synthetic biology works, what you can do with it, and where
the field is headed! Prerequisites An interest in biology! S Introduction to Special Relativity.
Teachers: Ryan Normandin. This is the class that will throw everything you know out the
window. Time travel is not only possible, scientists actually know how to do it! The Law of
Conservation of Mass is a lie. Energy Conservation is another lie. From a four-dimensional point
of view, you are a strand of spaghetti. Prerequisites Basic Algebra and the Pythagorean
Theorem One derivation will use a bit of calculus, but nothing ridiculous. Grades 9 - 12
Enrollment Section 1: 6 max 45 Section 2: 31 max 40 Section 3: 2 max 40 Section 4: 18 max 40
Section 5: 20 max 35 Section 6: 23 max S Music Decomposition Full! Teachers: Ranbel Sun.
What is sound, and what does it really mean to "turn up the base"? This is not a music theory
class but rather an introduction to signal processing in the context of music and speech. We
will travel to the magical frequency domain and learn about sound detection and synthesis in
both humans and computers. Prerequisites Know what a sine wave looks like. S Medical Cases
Closed! Teachers: Shulin Ye. I give you medical cases, you try to guess the diagnoses.
Prerequisites AP-biology level knowledge of human anatomy and physiology. S Phase
Diagrams. What happens when you lower temperature and raise pressure on a material? What if
you mix it with something else? How can you depict and read all of this in a single graph? Learn
about the power of the phase diagram, perfect for anyone interested in chemistry or materials.
Prerequisites Introductory Chemistry. Grades 10 - 12 Enrollment Section 1: 1 max S
Biochemistry Fundamentals in Disease Research. Teachers: Nevin Daniel. For people who want
AP exam prep, background for a high school research project, or just are generally interested in
biochem and medicine. Grades 10 - 12 Enrollment
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Section 1: 12 max Teachers: Andrew Chen. Relativity can be "relatively" confusing, but it
doesn't have to be! Come for a conceptual, low-math introduction to Einstein's finest ideas.
Learn about spacetime diagrams, time dilation, gravitational redshifts, and much much more!
Prerequisites Some high school physics recommended. Teachers: Sweet Tea Dorminy. Come
learn a little bit about genetics and the more crazy living things of the world, complete with
strange! Chromosomes are structures that store and organize DNA, and some of these
chromosomes control sex. Now, most of the time, we understand this pretty well: female
humans have two complete sex chromosomes, while male humans have one complete

chromosome and one of a slightly-broken chromosome. We designate these XX and XY,
respectively. But not everything has sexes that are determined like this In this class, we'll learn
how chromosomes work and explore how this plays out in exotic sex chromosomes S Your
classical intuition is wrong!

