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Topology of Cat’s Cradle Diagrams and
Its Characterization using Knot Polynomials

MASASHI YAMADA," RAHMAT BUDIARTO,! HIROHISA SEKIf
and HIDENORI ITOHT

In this paper, we describe topological characteristics of string diagrams including some dots.
We represent the string diagrams by Net-Handle representation and show that any deforma-
tion of Net-Handle diagrams is equivalent to a combination of restricted Reidemeister moves
and new three deformations which are defined in this paper. We apply these deformations
to a cat’s cradle diagram processing and show their usefulness. Furthermore, we describe a
characterizing method of string states of cat’s cradle. This method uses a knot polynomial.
Then, it is shown that a polynomial transformation can be corresponded to a cat’s cradle

action.
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Fig.1 (a) Closed string tangled with lines in 3-
dimensional space, (b) A string diagram.
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Fig.2 Net-Handle diagram.
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Fig.3 Adding a border line b to the string diagram.
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Fig.4 Equivalent relation among Net-Handle diagrams.
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Fig.7 D3 deforming nhy(Ly) and nha(Ly).
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Fig.8 Reidemeister moves I, I, II.

<L> .
0
L Ly Ls
B9 LMK Ly & Ly
Fig.9 Equivalent string diagrams Ly and L.

O.L,

(#E 3] MM L DELZL2DO0D%y bV E
VER nh(L) & nh(L) 3EF D1, D2t D3 D
ELT—HPoME~BL GEHIITESR).

[#1 2] H4 D nhi(L1) & nha(L:) FHRE L ©
BLB200%y MY FVERT, BEOIEFENE
%%, nhi(Li) & nho(L)) D3 THEVED (FT).
F72, BI1 XDV 4 D nhi(L1) & nha(Ly) T D2 &
D3 THIHAE.

[ 5](SMAMXE) 2 20MRKE L & L'
H8IIRTIDDIAFTTAXY —HEI I, M %
MR LBBH LT A~BR L&, L& L'
M), B, EIATFVARY—BEIIBVT
FER R ICIBEIIFELELEVWET S, 72, Ehd
HNOEREEPLE~NOERZRATH L 51, #
heENIr, Tr, Wir & 14, T, M¢ THRT.

(61 3] 9 DR L, & Ly 35 A4AF< AR
Y—BEIT—Hroh~BLOTEMTHS. —
%, FBFE Ly 35474 A5 —BEOKK LT L,
T Ly "NBAZENTERY., L33 Ly BXU
Lo k%ﬁﬁ'c\&lﬂ

2ODEMBMEBOEKE 4D %y FNy R IVERD
X, DATOME4, #HES L 28 125K D 2.

(WE 4 MEBL E L OFy YR VERY
FREFN ph(L) & nh(L) £ TB. L LEL WP
EMHTHY, 2, nh(L) & nh(l') OBEDNEFH

Aug. 1997
1
T L4
(’ i\) }2 [~

&

3

nh2(Lr) nhg(Ly)
H10 BRTHENLEMSCH Y PAL 2L T nhy(Ly) &
nhga(Lg) 38HY 49
Fig.10 1 deforming nho(L1) and nhyg(Ls2) in Net area.
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Fig.11 D1 and D3 deforming nhy(Lg) and nhs(Ly).
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Fig.12 Basic moves: pull, release, exchange.
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Fig.14 Processing with Reidemeister moves and D1r.
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Fig.16 An execution example Waotoshi.
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Fig.17 Process of Minimizing Processing for Waotoshi
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Fig.18 Half rotation of left hand for Ichidan-basigo.
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Fig.19 Deformations D1, D2 on the neutral diagram.

x5
Fig.20 Two dots which are next to each other are ex-
changed their order by deformations D1 and D3.
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