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o {1 (Abstract)
Endlessly Propagating

--The multiplication and arithmetic rules of regular pentagon

This study was to explore the nature of two basic constitutes of the regular pentagon,

A Aand B 7 . With these two constitutes, the regular pentagon could be multiplied into any

) .. e L. 1
times in size. We used four multiplication methods (a'=pa ~ a'=ka ~ a'=a+1 ~ a'=a+— )
@

to show how the regular pentagon enlarge and to verify that the enlarged regular pentagons derived

from computer did exist. By integrating these four multiplication rules, we were able to arrange

regular pentagon of any length of sidel +y (X, yeNMN {O} Xy 2 0) , and evidenced the
P

. m = x>+ 6xy + 4y’
equation was ) s
n=2X" +2Xxy+3y

( If m,n is the number of A,B of a regular pentagon respectively )

When we tried to verify if any regular pentagon could be constituted by other smaller regular

pentagons, we found that it was un-dividable only if the length of pentagon side were h%—Fﬂ( the

number of A, B were the 2n and 2n-1 item of Lucas Sequence), otherwise, any regular pentagon is
able to be constituted by other smaller regular pentagons. The divided forms could be multiple. We
also found that any pentagon could be divided by two successive un-dividable pentagons, which is
called “standard division rule”. We expected to derive all kinds of division by analysis of two
successive un-dividable pentagons in standard division rule.

Finally, we found out that when a pentagon was divided into prime factorization ( p units

of Pandqunits of P, ), pandqhave certain rule : p:(k—1)2+2(k—1)t,q:5t2+2(k—l)t,

orp=(k-1)"+2(k-1)t, g=5t2 +2(k-1)t, k,teN
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No. 1 2 3 4 5 6 7 8 9 10 11 12 13
= 1/ ¢ | 2/ ¢ 1/ ¢+1 3/ ¢ 2 2/ ¢+l 4/ ¢ Vet2 | 3/¢+l 3 5/ ¢ 2/ 912
W= |0.61803 1 1.23607 | 1.61803 | 1.8541 2 2.23607 | 2.47214 | 2.61803 | 2.8541 3 3.09017 | 3.23607

m 1 4 4 11 9 16 20 16 29 31 36 25 44

n 2 3 8 7 18 12 15 32 18 27 27 50 28
m/n 0.5 1.33333 0.5 1.57143 0.5 1.33333 | 1.33333 0.5 1.61111|1.14815|1.33333 0.5 1.57143
73

Cl 1 0 4 0 9 0 0 16 0 3 0 25 0

C2 0 1 0 0 0 4 5 0 0 7 9 0 0

C4 0 0 0 1 0 0 0 0 0 0 0 0 4

C9 0 0 0 0 0 0 0 0 1 0 0 0 0
C20 0 0 0 0 0 0 0 0 0 0 0 0 0
C47 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 14 15 16 17 18 19 20 21 22 23 24 25 26
W~ 4/ o+1 | 1/ @+3 6/ ¢ 3 p+2 4 5/¢p+1 | 2/ ¢+3 71 4/ 42 | Up+d | 6/@+1 | 3/ @43 8/ ¢
= |3.47214|3.61803 | 3.7082 | 3.8541 4 4.09017 | 4.23607 | 4.32624 | 4.47214 | 4.61803 | 4.7082 | 4.8541 |4.94427

m 44 55 36 61 64 59 76 49 80 89 76 99 64
n 43 35 72 42 48 63 47 98 60 58 87 63 128

m/n 1.02326 | 1.57143 0.5 1.45238 | 1.33333 | 0.93651 | 1.61702 0.5 1.33333|1.53448 | 0.87356 | 1.57143 0.5
73 i

Cl 8 0 36 0 0 15 0 49 0 0 24 0 64

C2 9 0 0 7 16 11 0 0 20 3 13 0 0

C4 0 5 0 3 0 0 0 0 0 7 0 9 0

C9 0 0 0 0 0 0 0 0 0 0 0 0 0
C20 0 0 0 0 0 0 1 0 0 0 0 0 0
C47 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 27 28 29 30 31 32 33 34 35 36 37 38 39
R 5 S5/p+2 | 2/ o+4 | T+l | 4/ @+3 9/ @ Ue+5 | 6/p+2 | 3/p+4 | 8/p+1 6 5/¢+3 | 10/ ¢
L 5 5.09017 | 5.23607 | 5.32624 | 5.47214 | 5.56231 | 5.61803 | 5.7082 | 5.8541 |5.94427 6 6.09017 | 6.18034

m 100 101 116 95 124 81 131 124 145 116 144 151 100
n 75 82 72 115 83 162 87 108 90 147 108 107 200

m/n 1.333331.23171 | 1.61111 | 0.82609 | 1.49398 0.5 1.5057511.14815| 1.61111 {0.78912 | 1.33333 | 1.41121 0.5
73 i

Cl 0 5 0 35 0 81 0 12 0 48 0 0 100

C2 25 24 0 15 9 0 8 28 0 17 36 24 0

C4 0 0 0 0 8 0 9 0 0 0 0 5 0

C9 0 0 4 0 0 0 0 0 5 0 0 0 0
C20 0 0 0 0 0 0 0 0 0 0 0 0 0
C47 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 40 41 42 43 44 45 46 47 48 49 50
W~ 20p+5 | TIp+2 | 4lo+4 | 9o+l | 1/p+6 | 6/@+3 | 1l/¢ 3lp+5 | 8/p+2 7 5/p+4 | 5/¢+8
= |6.23607|6.32624 | 6.47214 | 6.56231 | 6.61803 | 6.7082 |6.79837 | 6.8541 |6.94427 7 7.09017
m 164 149 176 139 181 180 121 199 176 196 209 521
n 103 138 112 183 122 135 242 123 172 147 138 322
m/n 1.59223(1.07971|1.57143 | 0.75956 | 1.48361 | 1.33333 0.5 1.61789|1.02326 | 1.33333|1.51449|1.618012
73 i
Cl 0 21 63 0 0 121 0 32 0 0 0
C2 0 32 19 15 45 0 0 36 49 11 0
C4 7 0 16 0 11 0 0 0 0 0 15 0
C9 3 0 0 0 0 0 0 0 0
C20 0 0 0 0 0 0 0 0 0
C47 0 0 0 0 0 1 0 0 0
1
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Abstract

This study originated from a puzzle game in which people were asked
to construct a regular pentagon from an unlimited supply of two kinds of
golden triangles of fixed sizes: acute golden triangle A and obtuse golden
triangle B. When completing such an exercise, it is natural to ask:

1. What sizes of regular pentagons are constructible?
2. Identify the irreducible pentagons in this construction: pentagons
containing no sub-pieces which themselves can construct smaller

pentagons.

Our main results are as follows:

1. We find that the side lengths of the constructible regular pentagons are
exactly the integral linear combinations of 1 and the reciprocal of the
golden ratio. We also proved that the numbers of A and B are
expressible as quadratic forms of the coefficients.

2. The sides of the irreducible objects can be characterized by a weighted
linear combination of two successive terms of Fibonacci numbers. We
also established two equations between prime pentagons expressing
multiplicities of the decomposition.

3. We establish the "prime factorization of the pentagons": every
constructible regular pentagon can be decomposed into either one or two

kinds of successive prime pentagons.

Finally, we show that the constructible pentagons may be classified
according to the prime factorization and such a classification can be
illustrated by an interesting planar pattern. A complete description of all

prime factorizations can then be achieved from such patterns.

Key Words: Pentagon, Golden triangle, Fibonacci sequence, Lucas sequence




Introduction

1. Motivation

Our study originated from a puzzle game, "the Puzzle of Pythagoras"

(Fig. 1), in which people are asked to construct regular pentagons of

various sizes with acute and obtuse golden triangles of fixed sizes. We

wished to investigate the number patterns resulting from the possible

constructions.

o A

AAAAAAA/

Y
o B o .l

Fig. 1 The Puzzle of Pythagoras

2. Definitions and Notations

2-1.

Golden triangles are isosceles triangles having the divine
proportion as the ratio of their sides. There are two types of
golden triangles: Type A: acute golden triangles with the
hypotenuse to base ratio=¢(36°-72°-72"as interior angles) and type
B: obtuse golden triangle with the hypotenuse to base
ratio=1/p(108°-36°-36" as interior angles).

Throughout this research, the side lengths of the golden triangles
are fixed: the hypotenuse of A and the base of B were given the
unit length, so the base of A and the hypotenuse of B have
length1/p. A construction is said to be of the type (m,n) if m type
A golden triangles and n type B golden triangles are used in the

construction.



2-3.

3. Goals

3-1.

3-2.

3-3.

3-4.

3-5.
3-6.

We defined some figures as being "equal in value" when their

sum of m and sum of n were the same.

To study the relationship between the side lengths, the angles,
and the areas, and to count the numbers of A's and B's in the
decompositions.

To characterize the regular pentagons constructible with A's and
B's.

To investigate the combinatorial properties of the regular
pentagons.

To seek a general formula for the numbers of A's and B's.

To formulate the notion of a "prime" pentagon.

To seek an analogy of "prime factorization" for pentagons.



Materials and Methods

1. Equipments
1-1.  The Puzzle of Pythagoras (right picture)
1-2. Hand made paper models.
1-3. PC, Digital camera, paper and pen.
1-4. Softwares: Microsoft Word, Microsoft Excel, GSP4.01,
Microsoft Visual Basic2005, Mathematica5.2, Python25.

2. Propagation Methods:
2-1. 1st Propagation Method (Fig. 2-1):

Triangulate a regular pentagon into v P g\
a construction form made up by A @ Y

vy -
a magnification constructed by 2

As and 1 B, and every B by 1 A Fig. 2-1 Ist Propagation Method

and B. And then replace every A by

and 1 B. Finally, arrange these magnified As, Bs figure in accordance
with the original align, and then this pentagon is magnified into ¢
times.

2-2. 2nd Propagation Method (Fig. 2-2):

Triangulate a regular pentagon into

and B. And then replace every A

by a magnification constructed by

2 2
k” As, and every B by k® Bs. Fig. 2-2 2nd Propagation Method
Finally, arrange these magnified As,

Bs figure in accordance with the original align, and then this pentagon

is magnified into K times.



N L

D E F G

2-3.

2-4.

Fig. 2-3  Parallelogram pieces

3rd Propagation Method (Fig. 2-4):
Attach 4 As, 1 Bs, 3y Ds, 3x

Es, y Fs, x Gs to a constructed

regular pentagon with side

length of Xy y, and make its
®

side length expand
. X
(into—=+y+1)
4
Fig. 2-4  3rd Propagation Method

4th Propagation Method (Fig. 2-5):
Attach 1 As, 2 Bs, y Ds, x Es, 2y Fs,
2x Gs to a constructed regular

pentagon with side length

of X + y, and make its side length
@

expand (in‘tox—+1 +Y).
®

Fig. 2-5 4th Propagation Method



3. Propagation Formulae

3-1.

3-3.

By combining these four propagation methods, we discovered

that the side lengths of the constructible regular pentagons are

exactly of the formi+y, when x,y are non-negative integers.
®

Such pentagons are here denoted by Q(x,y).
Moreover, we discovered that the numbers of As and Bs, (m, n),

m=x>+6 4y?
can be expressed by (X, y), the formulae: X oy
n=2x>+2xy+3y’

Search for the range of the ratio of m and n:

m= x> +6Xxy +4y’

Supposed thatk :%. Since{ , it follows that the

n=2x>+2xy + 3y’

quadratic equation(2k —1)x* +(2ky —6y) x+(3ky* —4y* ) = 0 is solvable.
But this is the case if and only if

(2ky —6y) —4(2k—1)(3ky’ —4y*) >0, i.e..

1-+/5 145
: =

2

Therefore, <k<

Sincex,y >0, x+y >0, K attains its minimum Value% wheny=0.

And since m and n are natural numbers.

Consequently, % <D Q.
n



Results and Discussion

1. Exploration of Prime Pentagons

1-1.  We calculated with the numbers of A and B, m and n. If a regular
pentagon can be reassembled into several smaller regular
pentagons, the numbers m and n will be equal to the sum of m
and the sum of n of those smaller regular pentagons.

1-2. Definition We defined regular pentagons that cannot be
reassembled into smaller regular pentagons as prime pentagons.

1-3. Lemma 1.1 A regular pentagon with the ratio m/n larger than
that of any smaller pentagon is a prime pentagon.

Proof: 1It's obvious that if the m/n of a regular pentagon is
larger than that of any smaller pentagon (Fig. 3), it will be
irreducible, because it contains too many As

L8 | 4@.5714) 9(16111) 20(1.6170) 47(1.6178

1.4 [2(1.333B)

m/n 1.0 :
0.6 :
1(05)
0.2
0 10 20 30 40 50
Size
Fig.3 Ratio m/n vs. size

1-4. After observing the prime pentagons on the chart, we discovered
that their x and y are two successive terms of the Fibonacci
sequence, and their m and n are two successive terms of the
Lucas sequence.(Table 1.)

No.
ltem 1 2 4 9 20 47
(xy) | (1,0) | (0,1) | (11) | (12) (2,3) (3,5)
(mn) | (1,2)|(43) | (11,7) | (29,18) | (76,47 ) | (199,123)
Table 1. Properties of prime pentagons




1-5.

1-6.

1-7.

Lemma 1.2 The x and y of a pentagon are two adjacent
Fibonacci numbers (Fj.;,F;) if and only if the corresponding m
and n are two adjacent Lucas numbers (L,;,L;i.1)

m= x>+ 6xy + 4y’

Proof: Since{ , 1t follows that the ms and ns

n=2x>+2xy+3y’

m,=m, +n

here can form a recursive sequence: { > .And since

n,=m, +n,
when i=1 =m=1, n=2, the result holds for every natural number
I.

Lemma 1.3 Regular pentagons having side lengths of the form

Fi-l 1
—=+ F are prime pentagons.
o

Proof: Supposed that and are two successive terms of the

Fibonacci sequence, p,qe Z,0< p<F_,0<q<F_,n>2, We can
prove that

-l

(Fu—p)’ +6(F, - PR -9 +4(F -0’ _ R, +6F,F+4F’
2R, —p) +2(F, - PR - +3(F-q) 2R +2F,F+3F"

This means that if a regular pentagon has a side length of
% +F, its m/n is larger than those of all the smaller
constructible pentagons.
It follows from Lemma 1.1 that these regular pentagons are prime
pentagons.
= We referred to the ith of them as Pi.
Lemma 1.4 Every constructible regular pentagon can be
reconstructed into two successive prime pentagons.
Proof: Consider the system of linear equations:
{in P+Ly.0=m

Lip+Lig=n



1-8.

This system of equations has solutions in p and q if and only if

L. L,
2i 2042 + 0 .
L2i—1 L2i+1
m L2i+2 L2i m
. n L, L. n
In this case, p=—~——>2" >q=—"21 L1
I-Zi L2i+2 in L2i+2
in—l L2i+1 in—l L2i+1
: : m L2i+2 L2i m
Therefore, p, q are integers if both and are
2i+1 2i-1
o L
divisible by i b
2i-1 L2i+l
Since, from the mathematical induction,
I‘r+1 r+3| _ . . .
oL —5(r is an odd number) or  5(r is an even number) , it
r r+2
m L2i+2 L2i m :
suffices to show that both and are multiples of 5.
2i+1 2i-1

Again, this follows from mathematical induction and the
) 2

relations: |- X TOY+4Y
n=2x"+2xy+3y’

From the above, we can conclude that:

Theorem 1

1. A regular pentagon is a prime pentagon if and only if the ratio of m an n

is larger than that of any smaller constructible regular pentagon.

2. The side length of the ith prime pentagon is of the form F;.i/ ¢ + F;.

3. The number of A and B of the ith prime pentagon are L, and L,;_;

respectively.

1-9.

From Theorem 1 and the mathematical induction:

Theorem 2 For Pj as the ith prime pentagon, L; as the ith Lucas number:

1. PaUPasok can be reassembled into Lyk+; pieces of Paiy's.

2. PyUPp+2n+1 can be reassembled into Loy pieces of Ppip's and Lops

pieces of Ppin+r's.



2. Exploration of Prime Factorization of the Pentagons

2-1.

2-2.

Since prime pentagons were transformed among themselves, the
factorizations may not be unique, so we defined the
factorizations involving only one size of prime pentagons, or two
successive sizes of prime pentagons (p pieces of Ppip and

pieces of Ppin+p) as the "prime factorization of the pentagons".

After observing the way pentagons may be reassembled into
prime pentagons in prime factorization, we discovered an
apparent regularity among the number of the two kinds of
successive prime pentagons. We wrote a program with Visual

Basic to calculate this and the results (Table 2) are shown below.

1st Orbit

0 3 8 15 24 35 48 63 80

5 7 9 11 13 15 17 19 21

2nd Orbit

0 5 12 21 32 45 60 77 96

20 | 24 | 28 32 36 | 40 | 44 | 48 52

3rd Orbit

0 7 16 | 27 | 40 55 72 91 | 112

45 51 57 | 63 69 | 75 81 87 | 93

4th Orbit

Kol so il Kol Lo I Na Bl Lo I Nal ko)

2-3.

2-4.

Table 2 Coefficients of prime factorization
We named the set of pentagons that can be reconstructed into the
same two kinds of successive prime pentagons,P,P_ as the ith
group, and there are two classes in each group, which every
element's (p,q) is the opposite of those of the other class. We
referred to the class which ps of its elements can form equal
difference sequences as cis class, and the other one as trans class.
In each classes, a set of elements that starts with p=0,q=>5t’or
p=5t>,q=01s called the tth orbit.

Because we can prove that every constructible pentagon with a

ratio of x,yis between that of the ith and i+2th prime

pentagon all belongs to either the cis class of the ith group or



the trans class of the i+1th group, all these "special" sides
actually represents all the constructible pentagons except the
similar figures in integral dilation of prime pentagons (Fig. 3, the
term “integral dilation” is reduced to “dilation” in the chart).

2-5. With these "special" side lengths, two systems of integral

parametric equations to express the ps and (s are
p=(k-1Y+2(k-1)t |p=5"+2(k-1)t

formulated: , , , for
q=>5t+2(k-1)t q=(k—-1) +2(k-1)t
natural numbers Kk,t.
Dilation of P, Dilation of P, Dilation of P, Dilation of P;  Dilation of P,
1€-9- o ° ° ° ° ° ° ° [ § ° ° ° o

oo . cis-4" group 1/orbit
cis-2" group, 1% orbit
14-9- [ ° ° ° °
trans-3" group, 1 orbi

E o [} ° ° ° ° [ [}

= ° ° o o

 trans-5" grofip//1* orbit
ZA™ group, 1% qrbit

12-¢- ® ° ° ° ° ° ° ° o o ° ° °

cis-3" group, }* orbit

< ° ° ° ° 4 o o
1C-e- ® ° ° ° o o ° o o ° ° ° ° °

E & [} ° ° [ [ ° o

trans-2"¢ group, 1° orbit

4-9- [} ¢ o ° ° ° ° ° ° ° ° ° ° °
E o [} o ° ° ° ° ° ° ° ° ° ° ° °

2'4’- | 4 L] L] o L] L] L] L] L] L] L] L] L] L]
. t t .
cis-1% group, 1% orbit

- L2 o o o L2 o o o o o o o o ® o

Dilation of P,

Py Py Py
T T T T

X 5 1 1€

-
-
-
-
p

-
-
-
-
P

-
-

Fig. 4 Pentagons with side length x/@+y
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Conclusions

. We have found four propagation methods to enlarge an existing

constructible regular pentagon with side lengths a to a larger one with

side lengths a": a’'=¢pa, a'=ka, a'=a+1, a':a+l.
Q

. The side lengths of the constructible regular pentagons are exactly the

integral linear combinations of 1 andL . The numbers m and n are given
@

m= X" +6Xxy +4y’
by :
n=2x>+2xy + 3y’

. The ratio %of every constructible pentagon lies between% and ¢ ;

—<

1 m<
2 n -

. The ith prime pentagon P has side lengthi+ F., the number of As and
»

BsareL,,L,,.
. Since prime pentagons are transformed among themselves: 1 P, and 1
Pa+okcan be reconstructed into Loy Park S, 1 P, and 1 Ppion+ican be
reconstructed into Lons; Pp+ns and Ppins+is., the reductive forms are
non-unique. So we established the "prime factorization of the
pentagons" as a reductive form expressed by two successive prime
pentagons.

. The ps and Qs of the prime factorization are expressed by two integral
p=(k-1)"+2(k-1)t
q=5t"+2(k-1)t

systems of parametric equations: { and

, for nature numbers kt.

{p—5t2+2(k—1)t

q=(k-1)" +2(k-1)t
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Future Works

1. To investigate the different arrangements and the number of
permutations of As and Bs in a same regular pentagon.
2. To investigate the properties of the triangulated regular pentagon

patterns.
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Appendix

No. 1 2 3 4 5 6 7 8 9 10 11 12 13
Side 1/ ¢ 1 2/ ¢ 1 ¢+l 3/ ¢ 2 2/9+1 | 4/¢ Ve+2 | 3/ ¢+l 3 5/ ¢ 2/ ¢ +2
Side 0.61803 1 1.23607|1.61803 | 1.8541 2 2.23607 | 2.4721412.61803 | 2.8541 3 3.09017 | 3.23607

m 1 4 4 11 9 16 20 16 29 31 36 25 44

n 2 3 8 7 18 12 15 32 18 27 27 50 28
m/n 0.5 1.33333 0.5 1.57143 0.5 1.33333|1.33333 0.5 1.61111|1.148151.33333 0.5 1.57143

Reassemble

Py 1 0 4 0 9 0 0 16 0 3 0 25 0

P, 0 1 0 0 0 4 5 0 0 7 9 0 0

Ps 0 0 0 1 0 0 0 0 0 0 0 0 4

Py 0 0 0 0 0 0 0 0 1 0 0 0 0

Ps 0 0 0 0 0 0 0 0 0 0 0 0 0

Ps 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 14 15 16 17 18 19 20 21 22 23 24 25 26
Side 4/ o+1 | 1/ 43 6/ ¢ 3/ p+2 4 59+l | 2/ ¢p+3 7@ 4/ 042 | U/o+4 | 6/p+1 | 3/ 43 8/ ¢
Side 3.4721413.61803 | 3.7082 | 3.8541 4 4.09017 | 4.23607 | 4.32624 | 4.47214 | 4.61803 | 4.7082 | 4.8541 |4.94427
m 44 55 36 61 64 59 76 49 80 89 76 99 64
n 43 35 72 42 48 63 47 98 60 58 87 63 128
m/n 1.02326|1.57143| 0.5 [1.45238|1.33333|0.93651|1.61702| 0.5 |1.33333(1.53448|0.87356|1.57143| 0.5
Reassemble
Py 8 0 36 0 0 15 0 49 0 0 24 0 64
P, 9 0 0 7 16 11 0 0 20 3 13 0 0
Ps3 0 5 0 3 0 0 0 0 0 7 0 9 0
Py 0 0 0 0 0 0 0 0 0 0 0 0 0
Ps 0 0 0 0 0 0 1 0 0 0 0 0 0
Ps 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 27 28 29 30 31 32 33 34 35 36 37 38 39
Side 5} S5/p+2 | 2/¢p+4 | T+l | 4/ +3 9/ ¢ Uep+5 | 6/p+2 | 3/p+4 | 8/p+1 6 5/p+3 | 10/ ¢
Side 5 5.09017 | 5.23607 | 5.32624 | 5.47214 | 5.56231 [ 5.61803 | 5.7082 | 5.8541 |5.94427 6 6.09017 | 6.18034
m 100 101 116 95 124 81 131 124 145 116 144 151 100
n 75 82 72 115 83 162 87 108 90 147 108 107 200
m/n 1.33333|1.23171| 1.61111 | 0.82609 | 1.49398 0.5 1.50575|1.14815| 1.61111 {0.78912|1.33333|1.41121 0.5
Reassemble
P1 0 5 0 35 0 81 0 12 0 48 0 0 100
P, 25 24 0 15 9 0 8 28 0 17 36 24 0
Ps 0 0 0 0 8 0 9 0 0 0 0 5 0
Py 0 0 4 0 0 0 0 0 5 0 0 0 0
Ps 0 0 0 0 0 0 0 0 0 0 0 0 0
Pe 0 0 0 0 0 0 0 0 0 0 0 0 0




No. 40 41 42 43 44 45 46 47 48 49 50
Side 2/o+5 | TIo+2 | 4lo+4 | 9@+l | 1/@+6 | 6/@+3 | 11/¢ 3lo+5 | 8/p+2 7 5/¢+4 | 5/¢p+8
Side 6.23607 | 6.32624 | 6.47214 | 6.56231 | 6.61803 | 6.7082 |6.79837 | 6.8541 |6.94427 7 7.09017
m 164 149 176 139 181 180 121 199 176 196 209 521
n 103 138 112 183 122 135 242 123 172 147 138 322
m/n 1.59223(1.07971 | 1.57143|0.75956 | 1.48361 | 1.33333| 0.5 |1.61789|1.023261.333331.514491.618012
Reassemble
Py 0 21 63 0 0 121 0 32 0 0 0
P, 0 32 19 15 45 0 0 36 49 11 0
P3 7 0 16 0 11 0 0 0 0 0 15 0
Py 3 0 0 0 0 0 0 0 0
Ps 0 0 0 0 0 0 0 0 0
Ps 0 0 0 0 0 1 0 0 0
1
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