Binary Notation of Alternating Hands Rhythms
Many of the rhythmic patterns in Alternating Hands pieces can be described in a binary form of notation.   There are generally 4 key strikes per beat, 2 from each hand.   For a full 4-beat measure then, there are 16 strikes, 8 in each hand.  One way to characterize each of these strikes is to distinguish whether it is a stand-out note or a “normal” note (not a stand-out).   The notes that stand out from the others are generally the ones which create the pulse, or rhythm.  It is convenient to represent this in binary form, since a single binary digit (“bit”) also has two possible conditions: 0, or 1.  If we think of a “normal” strike as a 0 and a stand-out strike as a 1, then 16 strikes can be represented as a 16-bit number.  This 16-bit number can represent the rhythmic pattern of a 4-beat measure (4 strikes per beat).  A short discussion of binary and hexadecimal numbers may be appropriate here for those not familiar with them.

A “bit” is a single binary number which can be either a 0 or a 1.  In the computer world dealing with 1’s and 0’s gets a little unwieldy, so groups of bits are commonly identified in hexadecimal form, which groups 4 bits into a single digit.  This hexadecimal digit is like the usual decimal 0-9, but has sixteen possibilities instead of ten.  To get sixteen possibilities both the usual decimal numbers are used plus some letters from the alphabet.  The list below shows each hexadecimal digit and the equivalent value in decimal.
	hexadecimal
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	A
	B
	C
	D
	E
	F

	decimal
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15


The beauty of using hexadecimal representation is that each digit represents exactly 4 bits.  The list below shows the relationship between hexadecimal digits and groups of 4 binary digits (bits).
	Hexadecimal

Digit
	Bits

	0
	0 0 0 0

	1
	0 0 0 1

	2
	0 0 1 0 

	3
	0 0 1 1

	4
	0 1 0 0

	5
	0 1 0 1

	6
	0 1 1 0

	7
	0 1 1 1

	8
	1 0 0 0

	9
	1 0 0 1

	A
	1 0 1 0

	B
	1 0 1 1

	C
	1 1 0 0

	D
	1 1 0 1

	E
	1 1 1 0

	F
	1 1 1 1


As the table above illustrates, there are exactly sixteen possible arrangements of 4 bits, and each of the hexadecimal digits 0 through F represents one of those possible arrangements.  For brevity, from here forward the term “hex” will be used interchangeably with “hexadecimal”.
Like decimal numbers, individual hex digits can be combined to make larger numbers.

The hex number D5, for example is exactly the same as   1 1 0 1 : 0 1 0 1.  The first group of 4 bits is the hex D, and the second group is the hex 5.

The most basic example of a rhythmic pattern is one in which the stand-out note falls directly on each beat.  In Alternating Hands there are 4 key-strikes per beat, so each beat would have a stand-out note, followed by 3 normal notes.  In binary this would be represented by the following 4 bits:  

1 0 0 0

This represents 2 strikes by the left hand and 2 strikes by the right hand. If the left hand begins the sequence then the 1st and 3rd bits would be in the left hand, and the 2nd and 4th bits would be in the right hand, as shown below.

[image: image1.emf]1 0 0 0

Left

right


A complete 4-beat measure then would be:
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This can be represented in hex in a more manageable form:
( 8 8 8 8 )
This represents 4 beats.  Any number of beats can be represented this way.  In 3/4 meter, for example, the equivalent on-the-beat rhythm pattern would be ( 8 8 8 ) .
In this on-the-beat rhythm pattern the left hand is supplying all of the stand-out notes - in this case, the 1st strike of each beat.  One way that the left hand can accomplish this is by first hitting a relatively low note (the stand-out note) with the little finger, and alternately hitting a higher note with the thumb.  The higher note would be a “normal” strike, along with all of the strikes by the right hand.
One piece on this album uses a rhythm of   ( A 2 2 0 ).   Using the table above for translation from hex to bits, we get the following rhythmic pattern: 

[image: image3.emf]1 0 1 0   0 0 1 0   0 0 1 0   0 0 0 0

 A  2 2 0


 The stand-out notes are all in the left hand and are distinguished by being the lowest note of the pattern.  Only the downbeat strike (1st strike in the complete measure) is on a beat, the other stand-outs are off the beat (i.e. not the first one in any of the other 3 groups of 4 bits).
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On the surface there would appear to be ( 16 x 16 x 16 x 16 )  or  16,536  possible rhythms.  In reality there are fewer than this.  First there are the trivial patterns of  ( 0 0 0 0 ) and ( F F F F ).

More importantly there are the mirror images between the left and right hand, and mirror images of stand-out and normal notes, as well as other effective duplicates.  All in all, however, there are plenty of possibilities to explore.
It should be pointed out that this does attempt to describe all of the things that can be done with Alternating Hands, it is just one way to think about rhythms.  This album contains pieces with non-rhythmic drones, as well as notes patterns which only repeat once per measure and have no stand-out notes. 
(end of document)
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