Properties of “Planar Binary (Butchi Number)”
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Binary numbers has the rule by the following.
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Think the following rule by extension. /=0 i=0 that greater than 2 to less than 1 by “calculating algorithm”
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We name the number “planar binary (Butchi number)” by represented in this way. 0 0 0 1 0 0 0 1 0O 0 1 1
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Butchi number is the numeration system having radix p, g that satisfies p+g=2. 1 (1) 8 8
It is represented by polynomial in p and g that those coefficients has 1 or 0. - (=8)
m.n . miy Ny ma np
Al iy o o
;' 0 aij p g ((JU e{01}) A = Z ai1j1p”qj1 B = Z Zblzjzplijz
Jj=0 i= o o o i1=0 j1= =0 i,=0
multiplication J1=071=0 J2=0 02
mi Ny myz np
And note the folloing by line up coefficients of polynomial. C = AXB-= Z Z ai,j,p"'q’! X Z Z b,j,p'q’?
- j1=01i1=0 j2=01i2=0
dnm dim dim dom qm m> N mi, Ny
: : : = » ;: S: S: (ai1]1blz/2)pl1+lzq“+jz
j j2=0i,=0 |j1=0i,=0
Anj aj aij  doj | 4 : .
, , _ , *¢Then have to transform coefficients
: : : : that greater than 2 to less than 1 by “calculating algorithm”
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—— calculating algorithm of Butchi number expression of natural number
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2. calculate according to the following equation from coefficient X at every p'g* ™ 120 1 2 0 0 1 2 0 0 1 100 0 1 100 0 1 100 0 1 100 0 1 100 0 1
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For example, 10 is represented by the folloing.
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identity element — associative law
0 5 0 25 0 4 1 0O 1 4 1 0 3 0 1 —
0/ _ 50 _210_210_1010._1010
o A+B =B +A o o o o
000 000 00T 0T commutative law GO AENTE A X(B +C)= A XB + A XC
0030 0130 0210 10710 A XB = B XA
0 3 0 1 T 1 0 1 T 1 0 1 T 1 0 1
_ 1 010_1010_1010-1010

increment law

digit amount of change

large Butchi number

When add 1 to Butchi number, inverting bit makes tho paths.

Plot digits amount of inverting with increment
in Butchi number representation of natural numbers.
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Its algorithm is the folloing. 5 60
—— increment algorithm of Butchi number expression %
&
1-1. if(a,=0) a, <1 and break. ©
1-2. if(a,=1)  (i1,j1) < (1,0), (i2,j2) < (0,1) and 2

execute the procedure below until (iy,j1) = (is,j>)

2-1 If( j1<j2)

2-1-1 if( a,;, =1)
2-1-2 if( a;,j, =0 )
2-2 if( iy <iy )
2-2-1if( @, =1)
2-2-2 if( a,;,=0)

Gy <0 /1< i1+ 1

G, <1, j1<j1+]

Gy, <0, jojr+1

C]i2j2<_1, [7 < 1>+ 1

reduced to its simplest terms,
paths branch like arrows at left figure,

and finally invert bits on paths.
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and change directions when bit was changed,

highest order

Plot highest order by polynomial with increment
in Butchi number representation of natural numbers.

highest order
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40000 in Butchi number representation of natural numbers.

AKITA Junichi

Microelectronics Research Lab.,

Graduate School of Natural Science and Technology,
Division of Electrical Engineering and Computer Science,
Kakuma-machi, Kanazawa 920-1192, Japan

WEB: http://akital1.jp/



