The Mathematics of Graffiti


IMPORTANT

A note from your teacher

 

It is never a good idea to disobey the law. Even if you do not agree with a society’s law, you should not break the law. Instead you find constructive ways to change the law. You go to council meetings and plead your argument. You write letters and visit state representatives. It is never a good idea to break the law. Graffiti is an art and a valuable art. We need to have government provide locations to display the art so that graffiti artists do not have to resort to unlawful ways to display their work.

 

In order for me to get school permission to give you the experience to create graffiti art on the computer, and to have a graffiti art competition/exhibit, I had to impressive upon administration that I was not contributing to tagging of the community or the school. If tagging or graffiti art begins to show up more on the school grounds or in the community, administration will NOT allow me to give you this unit on graffiti art.

 

So it is up to you as individuals to police yourself. During this project, you must agree to do all your creative tagging on paper.  
 

I, ________________________________, agree that I will not tag outside of this classroom and that my tagging will be limited to the computer program and the art piece that I submit for competition in the graffiti art contest. I understand that if I violate these rules, I will be removed from the graffiti generator unit in this class.

 

___________________________                 _________________________

    Signature                                                                         Date

___________________________                 _________________________

    Parent’s Signature                                                           Date

Cartesian and Polar Coordinate Geometry in Graffiti Culture
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Many people know about Graffiti as part of hip-hop culture, but few realize that graffiti is also a part of mathematics. Graffiti artists often make use of geometric concepts when they create their work. 
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Graffiti has a long and proud history. The subculture surrounding graffiti has existed for several decades, and it's still going strong. The graffiti artists (or "writers" as they prefer to call themselves) are passionate, skilled, community-oriented, and socially conscious in ways that profoundly contradict the way they've been portrayed as common criminals and vandals.
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Graffiti, if we define it as any type of writing on the wall goes back to ancient Rome, and if drawn images count, then we could point to the first graf artists. But the style of urban graffiti that most people have seen and know about, the kind that uses spraycans, came from New York City in the late 1960s, and was born on the subway trains. Taki 183, who lived on 183rd street in Washington Heights, worked as a messenger who traveled all throughout the city. While he did so, he would use a marker and write his name wherever he went, at subway stations and also the insides and outsides of subway cars. Eventually, he became known all throughout the city as this mysterious figure. In 1971, he was interviewed for an article by the New York Times. Kids all over New York, realizing the fame and notoriety that could be gained from "tagging" their names on subway cars (that traveled all over the city, naturally) began to emulate Taki 183. The goal was to "get up" (using the slang of the day), to have one's name in as many places as possible, and as kids competed against each other to get famous, the amount of graffiti on trains exploded. 

For tagging on the insides of trains, permanent markers worked, but using spraycans of paint quickly became popular as well, especially for tagging on the outside of trains. Graffiti became so much more than simple tagging, however. Graffiti writers, in addition to getting their name around as much as possible, would try to outdo each other in terms of style. At first, writers would try to make their tags (or signatures) more stylish than anyone else's. Later on, they would add more colors, special effects, and they'd make their name bigger. Spraycans allowed large pieces of graffiti to be created fairly quickly which was important because writers didn't want to get caught by the police or people working for the MTA (Metropolitan Transit Authority). As you will see in the Graffiti Styles section of this wesite, graffiti really evolved into a complex artform with its own techniques and vocabulary. From simple tags on the insides of trains to throwups to masterpieces that spanned multiple subway cars, the art and science of graffiti grew in leaps and bounds.
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The "style wars" in the 1970s between graffiti artists trying to get famous and creating bigger and better pieces resulted in the emergence of an entire subculture surrounding graffiti. Graf writers would gather at what they called "writer's benches" at subway stations to look at each other's sketchbooks, to plan "bombing" runs, and to watch as trains passed by so they could discuss the latest pieces they or other writers had recently produced. Older writers would take younger writers on as apprentices and assistants to help on larger pieces. Whole writing "crews" would form to collaborate on pieces, to help each other "rack up" paint (by any means necessary), and to watch out for authorities. Some crews would travel together to avoid gang troubles, but they were rarely violent. A common misconception is that graffiti is all gang-related. Most graffiti is not gang-related. Gang-related graffiti is most often used to mark territory, and not as much time or effort is spent in its creation.
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NYC subway graffiti became world famous, and its style and sensibilities were transplanted to other parts of the country and the world, mixing with local traditions and styles in new ways. The 70s were the golden age of subway graffiti, but for the MTA, it was a problem that had long gone out of control. Graf writers did not just battle each other in their quest to be the "King of all Lines" and all the other titles they bestowed upon themselves. They had to deal with police patrolling the trains and the yards where they worked, their masterpieces being washed off of cars, barbed wire fences, and guard dogs, not to mention concerned parents who sometimes did not understand.
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What these kids did, however, was to find a way to express themselves creatively in a society that told them that they didn't have the talent or drive. They came from ghettos that many said were devoid of culture. Graffiti and hip hop in general proved the world wrong. The graf writers (and emcees, and DJs, and bboys) proved that they could create something beautiful that required skill and dedication, something that contributed to the city even if people didn't always understand what it was all about. They expressed their identity in a society that tried to keep them anonymous, that tried to ignore social problems as if they didn't exist. Mayor Ed Koch (in the 1980s) once inquired why the NYC youth couldn't be given brooms and sponges to help the city instead of using their energies to write all over it. Clearly, he didn't understand the difference between being a janitor and being an artist. In our culture, where self-expression is becoming more and more highly regulated, graffiti plays an important role in brashly symbolizing unfettered individuality and resistance.
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With heightened security in the 80's, subway graffiti slowly died out. In 1989, the last train with significant amounts of graffiti on it was taken off the lines, ending an era. Traveling on the subways in 2003, there is virtually no graffiti to be seen on the outside of trains, and only dim scratchings here and there on the insides. But graffiti lives on, on city walls and other more unlikely places. Recently, there has been a trend towards writing graffiti on freight trains. Nowadays, artists are "getting up" not just in their own city, but across the country, furthering the transmission and mixing of different graffiti styles from all over. Graffiti has also become a way to make money. Graffiti art has been featured in exclusive galleries and has exerted its influence on the world of graphic design. Nowadays, it is not uncommon to see graffiti-style or graffiti-inspired art on t-shirts, posters, and CD covers. 

Please note, however: subway graffiti is not completely dead. Through the windows, if you are at the walls near the tracks (that aren't underground), there's still plenty of graffiti to be seen. When the subway trains are underground, if you look through the windows in between stations, you can still see a lot of graffiti, some of it older probably, but some of it newer as well. Self expression can be stifled but never completely stopped.

As we mentioned earlier, graffiti is considered one of the four elements of hip hop (along with emceeing, DJing, and B-Boying). These were the four major forms of creative expression that came from the Bronx, NY and spread to the rest of the world. Graffiti represented the visual, emceeing and DJ produced the music, and B-Boying was the dance. In the early days of hip-hop, all of these elements were deeply intertwined. Graf artists were very often B-boys and emcees and DJs as well. At the hottest parties, you might see a writer doing his thing on a wall while the DJ spins and scratches, the emcee revs up the crowd, and the B-boy battling each other on the dance floor.
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Hip hop in 2003 is mostly centered around the emcee (or rapper), since the it's the emcee that sells product (in the form of CDs) that the music industry can sell. Graf writers, B-boys, and DJs have faded somewhat into the background, but there's a movement trying to bring them back, which you can see in music videos featuring more dancers, graf writers, and a greater spotlight on DJs who are the ones actually making the beats. 

Graffiti was done by writers of all ethnicities. They tended to be young (teenagers, mostly) but some of the hardcore writers from the 70s are still going strong today. Writing was inclusive...if you had the talent. It was based on skill, not the color of your skin, your religion, or anything else that didn't translate to the pieces you made. Graffiti is multicultural, [image: image11.jpg]


representing the ethnic diversity of New York, the city that spawned it. Hip hop has changed, and has moved far beyond the Bronx, but many of hip hop's founding fathers hope that it can remain a powerful multicultural force in spite of all the commercialism and marketing that surrounds it now. 
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Graffiti existed (and still exists) as a major part of the urban environment. Young rappers growing up and wandering the city streets still see graffiti all around them. For some, graffiti represents decay, but for hip hop culture, graffiti provided the visual inspiration that encouraged other forms of creativity and expression, such as emceeing. Maybe you don't have to know about every element of hip hop in order to be part of the culture, but you do have to know about it if you want to know what inspired some of the best the hip hop artists of today--who grew up surrounded by graffiti, learning the moves of the best b-boys, and rocking to the beats of the freshest DJs.
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Graffiti artists often work on a piece in sketchbooks before they actually begin painting it. The sketchbooks sometimes use a grid to help plan out the design. Sometimes they go beyond planning, and create visual effects that look as if they were stretching or folding the grid. In the picture, you can see someone who actually shows the folded grid, although this is rare. More commonly, you might see graffiti writers use the actual brickwork as a grid itself, as we can see in this picture below.

Whether it's a grid in a sketchbook, or a grid of bricks on a wall, these grids are much like the Cartesian coordinate system in mathematics.

Now it’s your turn.  You are going to create graffiti art and then investigate the mathematics behind it!

Read about the history of Graffiti and answer the questions below.

 

1. Graffiti challenges mainstream notions about what counts as  ___________, what 

 

    counts as ____________ , and what counts as ____________________.

 

 

2. What is the definition of Graffiti?

 

 

3. Graffiti goes back to ancient  __________________________.

 

 

4. The style of urban graffiti that uses spray cans began when and where?

 

 

 

5. Who was the first urban graffiti artist?

 

 

6. What does the term “get up” mean?

 

 

7. Besides getting their name in as many places as they could, graffiti artists also wanted 

    to accomplish what?

 

 

  

 

 

 

8. What were the style wars in the 1970’s? 

 

 

 

 

9. A common myth is that graffiti is gang related. How can you tell the difference  between gang and non-gang graffiti?

 

 

10. Besides battling each other to be “King of all Lines”, what else did graf writers need 

       to be concerned about?

 

 

 

11. What did graf writers prove to the public and society about themselves?

 

 

 

12. By the 1980’s graffiti art on trains and subways all but disappeared. Why?

 

 

 

 

 

13. Where do you now find graffiti in 2004?

 

 

14. How has graffiti art entered into mainstream society?

 

 

15. Graffiti is considered one of the four elements of hip hop. What are the other three?

 

 

16. Where did these four major forms of expression come from?

 

 

17. Graffiti represented the __________________, emceeing and DJ produced the 

 

______________ and B Boying was the _____________________.

 

 

18. Hip hop in 2004 is mostly centered around _______________________.

 

 

19. There is great controversy over the topic of graffiti. What is your opinion? Do you believe graffiti (tagging) is defacing property?

 

 

 

 

 

20. If you owned a home and you had a redwood fence, how would you feel if a graffiti artist tagged your fence or property?

 

 

21. Do you think mainstream society is against the art of graffiti or against where the artist places his graffiti?

 

 

22. Do you think graffiti artists should have a place to express their art even if it is against the law?

 

 

 

23. Do you think if Picasso or Rembrandt had painted on buildings or bridges that they would be punished for disobeying the law? Why or why not?

 

Part 1:  Read the background information about Graffiti and answer the questions

Part 2:  Create your graffiti art- rough draft

· All the lines cannot be horizontal and vertical.  
· Once your art is complete, draw and label the x- and y-axis.  

· Label all coordinates (must go through the alphabet at least once)
[image: image14.jpg]



Part 3:  Location, Location, Location

· Create a table with:

· the name of the coordinate

· the ordered pair of the coordinate

· the location of the coordinate (quadrant, x-axis, y-axis, origin)

Part 4:  The Algebra behind the Graffiti

· Choose 6 lines on your graffiti art (use markers to color code)

· 1 horizontal

· 1 vertical

· 2 with increasing slopes

· 2 with decreasing slopes

· Complete “The Algebra behind the Graffiti” chart

Part 5:  The Geometry behind the Graffiti

· Choose 3 sets of parallel lines cut by a transversal (use highlighters to color code)
· Extend (with dotted lines) 

· Label the angles with numbers (so you should have 3 sets of 8 numbers)

· Complete “The Geometry behind the Graffiti” chart

Part 6:  Graffiti art- final draft
· On a blank piece of paper, trace your rough draft

· Then personalize your final draft with color, shadows, background image (ie: brick wall, train car,), your signature, etc
Part 7:  Write a summarizing paper 

· Typed, double-spaced, Times New Roman 12, 1 in margins, at least 1 page,

· Briefly explain the history of graffiti and then explain in detail the mathematics 

	The Algebra behind the Graffiti



	
	Line 1
	Line 2
	Line 3

	Color
	
	
	

	Type of line
	
	
	

	Name of Line
	
	
	

	Point

(name and coordinate)
	
	
	

	Point

(name and coordinate)
	
	
	

	Slope
	
	
	

	Slope-intercept form
	
	
	

	y-intercept
	
	
	

	Standard form
	
	
	

	x-intercept
	
	
	


	The Algebra behind the Graffiti



	
	Line 4
	Line 5
	Line 6

	Color
	
	
	

	Type of line
	
	
	

	Name of Line
	
	
	

	Point

(name and coordinate)
	
	
	

	Point

(name and coordinate)
	
	
	

	Slope
	
	
	

	Slope-intercept form
	
	
	

	y-intercept
	
	
	

	Standard form
	
	
	

	x-intercept
	
	
	


	The Geometry behind the Graffiti



	
	Set 1
	Set 2
	Set 3

	Color
	
	
	

	Name the pairs of

Alternative Interior Angles 
	
	
	

	Name the pairs of

Alternative Exterior Angles
	
	
	

	Name the pairs of

Consecutive Interior Angles
	
	
	

	Name the pairs of

Corresponding Angles
	
	
	

	Name the pairs of

 Vertical Angles
	
	
	

	Name the pairs of

Linear Angles
	
	
	


Notice that MM is on an intersection.  Do not put random points that aren’t on an intersection





NO





Yes





This could have been a point





Do you get my joke? (








Adapted from: http://www.ccd.rpi.edu/Eglash/csdt/subcult/grafitti/index.html

