Calendar and Math

Math

Sadly there’s nothing really esoteric about Maya math. It’s relatively straightforward, if a bit unique, and noteworthy for the earliest use of the mathematical concept of zero earlier than any other instance

Maya math it vigesimal, not decimal. What does that mean?


-It’s base 20 rather than base 10 like our own system. 


-Probably related to counting the number of digits on someone’s hands and feet (makes sense in the tropics, where they wouldn’t be wearing shoes)

For notation, bars and dots were used to represent numbers;

Bar =5

Dot =1

Shell=0

Dots are stacked on top of bars

The numbers 0-19 are unique numbers, 

Numbers 1-19
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    Zero         1            2            3            4
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       5            6            7             8            9
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     10          11          12           13          14
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     15          16           17          18          19

The day names could also be graphically represented as Head-variant: glyphs which signify the number. These were only used in the Late Classic, and very infrequently.
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When the count for any given amount of objects totaled more than 20, it was tabulated in the next highest position the number moved to the next positional numerical location

-Higher order numbers were multiples of 20, so 400, 8000, 160,000, etc, and were represented vertically


160,000
(20 x 20 x 20 x 20)
or

(20)4

8000s 

(20 x 20 x 20)

or

(20)3



400s  

(20 x 20)

or

(20)2



20s 

(20)


or

(20)1
Just like in out decimal system, when we move one position to the left or the decimal point, we increase the value by a power of ten


So, for the following number in our decimal system:


87,903, if we were to break it down it would look like:


8 x 104

= 80,000


7 x 103

=7,000


9 x 102

= 900



0 x 10
= 0



3 x 1

=3





87,903

The Maya system worked in a similar manner, except instead of base 10, it was base 20, and the positional locations were presented vertically, in descending order. So, if we were to graphically present the same number (87,903) in Maya, we do like so:


10 x 8000
(203)

= 80,000
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19 x 400  
(202)

= 7600
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15 x 20
(20)

= 300
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3 x 1



= 3
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87,903

In everyday life, computation probably did not move beyond simple addition and subtraction, and merchants likely used math more than the average person, in order to keep track of transactions.

 Addition and subtraction was quite simple, so long as you remember that you can only add up to 20 for any position, then the remainder goes to next upper position.
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  9449
   +    10425
=         19874

CALENDRICS:
Here’s where the fun begins. The Maya used 3 different calendrical cycles, two of which worked in unison to form the Calendar Round, and were used concurrently with the Long Count, their system of reckoning from a fixed date. To make it even more interesting, they changed their mathematical rules for position values just to screw with us. YAY!

Calendar # 1

260 day sacred almanac called the Tzolkin by Mayanists

· Endless repeating cycle of twenty day names matched to 13 numbers

· The twenty days repeated, but were prefixed by 13 numbers which also repeated

· When 13 days were up, the numbers repeated, but with the next day name.

· The cycle was complete, when every one of the number, had been attached in turn, to every one of the day names

· The calendar round was likely used for divination, astrology, etc.

· There’s debate about why it’s used: approximates human gestation period, Cycles of Venus, etc.

	Maya Day Names & Approximate Meanings

	Imix 
	Waterlily 
	Chuwen 
	Frog

	Ik' 
	Wind 
	Eb 
	Skull

	Ak'bal 
	Night 
	Ben 
	Corn stalk

	K'an 
	Corn 
	Ix 
	Jaguar

	Chikchan 
	Snake 
	Men 
	Eagle

	Kimi 
	Death head 
	Kib 
	Shell

	Manik' 
	Hand 
	Kaban 
	Earth

	Lamat 
	Venus 
	Etz'nab 
	Flint

	Muluk 
	Water 
	Kawak 
	Storm cloud

	Ok 
	Dog 
	Ahaw 
	Lord


Calendar # 2

· 365 day vague year called the Haab , composed of 18 named months of 20 days each, and a final “month” of 5 days called Wayeb. 

· This is more akin to our own system of months and days and works in the same manner

· However, it was not used alone like our Gregorian calendar, it was used in conjunction with the Tzolkin to form the Calendar round to confuse Gringos.

	Month Names and Approximate Meanings

	Pohp 
	Mat 
	Yax 
	Green ??

	Wo 
	?? 
	Zak 
	White ??

	Sip 
	?? 
	Keh 
	Red ??

	Sotz' 
	Bat 
	Mak 
	??

	Sek 
	?? 
	K'ank'in 
	??

	Xul 
	Dog 
	Muwan 
	Owl

	Yaxk'in 
	New Sun 
	Pax 
	??

	Mol 
	Water 
	K'ayab 
	Turtle

	Ch'en 
	Black ?? 
	Kumk'u 
	??


The Calendar Round

For Maya daily life, divination, astrology, and inscriptions, the Calendar round reigned supreme. In fact, long after the Classic Maya cities had collapse and the Long Count went into disuse, the Calendar Round was still in use for centuries, all over Mesoamerica.

· Essentially, the Haab and the Tzolkin were used in conjunction to name days.

· The tzolkin date was named first, followed by the haab date

· So like 12 Eb, 18 Pohp

·  Once every 52 years, the cycle would start over again when the same days designated by the Tzolkin and the Haab recurred (52 = the least common multiple of 260 x 365, which is 52 x 73, or 18,980 days) 

· End of Calendar Round: Massive rituals, times of renewal, when old things were destroyed to make way for a new cycle of life, new generations. 

Calendar #3

The Long Count was the count of time from a fixed point. Like out Gregorian calendar marks the start point at the birth of Christ, the Maya counted their days from a point in a Mythical past, when the world was formed, humans were formed, and the Maize God was born. 

· This date corresponds to the end of their previous great cycle, which ended at on August 13, 3114 BC, at the end of that cycles 13 bak’tun (on the day 4 ahau, 8 kumku)

· Days in the modern era (even for the Ancient Maya) are/were determined from this fixed day.

Time in the long count uses the same principles of their mathematic system, but with a small minor twist:


1 k’in

= 
1 day

1 winal

=
20 days

1 tun

=
18 winals (or 360 days) (here’s the twist!!)

1 k’atun
=
20 tuns (or 7,200 days)


1 bak’tun
=
20 katuns (or 144,000 days)


1 piktun
=
20 bak’tuns (or 2,880,000 days)


1 kalabaktun
=
20 piktuns (or 57,600,000 days)


1 kinchiltun
= 
20 kalabatuns (or 1,152,000,000 days)


1 alawtun
=
20 kinchiltuns (or 23,040,000,000 days)

For most Maya Long Count inscriptions, dates were only reckoned up to the bak’tun.

When Maya scholars talk about a monument’s “Cycle”, they are referring to the bak’tun date which is the first number on a Long Count date. Nearly all Maya Long count dates fall between the 7th and the 11th baktun of our current solar cycle.

The Maya represented the day values for each position vertically and horizontally in glyphic inscriptions, beginning with the bak’tun, and continuing down to the kin. The k’in was then followed by the calendar round date, just in case you were confused about the date!!!

IMAGE

We’re currently in the 12th cycle, which will in 2012 and it’s believed by some (nutjobs) this world will end on that day (December 21st, 2012)

Essentially, the Maya had three Calendar systems, which approximate our Gregorian system, with the addition of a divinatory/superstitious calendar (Tkolkin). If you fused the Haab and the Long Count, you’d essentially get an approximation of our Gregorian Calendar.
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