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Abstract

This study originated from the problem of number calculation of minimum trails in square grid
region, into Archimedean tilings, and k-law graphics which is composed of several regular polygons.
All 8 kinds of Archimedean tilings and 2-law, 3-law graphics are included, namely, the Trihexagonal
Tiling, the Truncated Hexagonal Tiling, the Snub Trihexagonal Tiling, the Rhombi Trihexagonal
Tiling, the Truncated Trihexagonal Tiling, the Snub Square Tiling, the Elongated Square Tiling, and
the Truncated Square Tiling.

In this study, we found that we can convert the shortcut problem in the Archimedean tilings to
which in the rectangular checkerboard through appropriate transformation. We called it “shortcut
isomorphic” since the both graphs have the same number of shortcuts. We derived all the general
solutions, and also classified the form of the general solutions into two major types, then analyzed
relation between Conway Notation and these types of general solutions.

And we also divide graphs into complex graphs and simple graphs, and explore some

mathematical properties in depth by studying complex graphs.
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x* =34x% -1

=>x*—34x*+1 =

34im_1
. -

= x = (3+V8)V(3 —V8)V(—V8-3)V(V8-3)

=x% =

7+ 2V72

= (M@m+1,1) —M(m, 1)) = by(3 +V8)™ + b,(3 — V8)™ + b3(—V8 — 3)™ + b, (V8 — 3)™
m=1lm=2m=3m=4~»+ }\#

( M(2,1) = M(1,1) = b, (3 +V8) +b,(3—V8) +by(—VB—3) +b,(VB—3) =48
M(3,1) — M(2,1) = by(3 +V8)" + b,(3—V8B) + by(—VB—13)" +b,(VB—3)" = 280
M(4,1) — M(3,1) = by (3 + V8)” + b,(3 = vB) + by(—VB —3)° +b,(V8—3)’ = 1632
(M(5,1) = M(4,1) = by(3+V8)" +by(3 —V8)" + by(—vVB—3)" +b,(vV8—3)" = 9512
3(by+by — by — by) + V8(by+bs — b, — b,) = 48
17(by+b, + b3 + b,) + 6V8(b,+b, — b, — b3) = 280
99(by+b, — by — by) + 35V8(by+b, — b, — b3) = 1632
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(by+b, —b; —b,) =8
(by+b, + b; + b,) =8
(by+b, — by — b3) = 6V2
(by+bs — by, — b,) = 62

—1

b, =4+3V2
b3=0
b4:0

=>M@m+1,1)—M(m,1) = (4+3V2)3+V8)™ + (4 — 3v2)(3 — V&)™
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i S(m,n) M(m,n)
TH-A 2Zm+2n—1 cmn-1
TH-B-1 2Zm+2n—1 cm+n-1
TH-B-2 2m+ 2n cmn
TH-C 2m+2n cmtn
UH-A Im+4n— 2 cm+n-1
UH-B-1 dm + 4n — 3 C;ln+n—1
UH-B-2 dm+4n—-1 cmn
UH-C Im+4n-—-1 cmn
M(1,n)=2"x3 -2
STH-A-1 2m+3n-1 Mn+1,n)=2"
Mn,n)=mn+1)x2"+(n—1)x2"1
STH-A-2 3m+2n — 2 23m™1 —2m1) (m > 2)(n 5 1| hfFiR)
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