BHAIEF =R NEE Vol.61 No.11 1741-1747 (Nov. 2020)

X7 2D RELAR & O 7R XI O A B

A B he)
F11H 20204 A2, 2 H 2020878

BE . X IAREREm LR n OIS L TRIAIE OB 2 52 2 M8 £ 2 5. sk w &
W' M TH D Lk, W EHME LTENEHETIRIRED KL TR SN Lot W % HiL
ELTENZRTIRITHERD E L TR SN 2B W OEEDS, FABEHT %3 28685, BATHIZET
MR E SO THA LA G AONT WS, T2, m & n DL BICEBOEEITM- T, Sz
Ak L7k o B 2 EFoRDB 526N Twah, KTk, m & n BFHEVIZERBEIL, AE TR
DA% T, S Ry L -k o M E 5 2 2 AR,

F—T— KRR, R BT, SR

Counting Weave Diagrams by Use of the Mobius Inversion Formula
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Abstract: We consider a problem of counting weave diagrams as a function of m weft yarns and n warp
yarns. Weave diagrams W and W' are equivalent if a pattern of fabric woven based on W is coincident to
that woven based on W’ with two-dimensional translation. In preceding researches, a formula that counts
the number of weave diagrams including equivalent ones was given. Based on this, a new formula that counts
the number of non-equivalent weave diagrams for the case that both m and n are prime numbers has also
been given. In this paper, we count the number of non-equivalent weave diagrams using the Mébius inversion
formula for the case that m and n are coprime.
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Fig. 1 Yarn interlacement in woven fabric.
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Fig. 2 Equivalent weave diagrams.
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Fig. 3 Examples of weave diagrams that are repetition of the

same sub-matrix.
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Fig. 4 Examples of weave diagrams that are coincident to the

original one by cyclic shifts for matrix.
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K1 LTHRKEm, 72TRAE R OBED N (m,n) & N*(m,n)
Table 1 The number of non-equivalent complete weave diagrams N}(m,n), and the
number of non-equivalent weave diagrams N*(m,n) for m weft yarns and n

warp yarns.

m n Nx(m,n) N*(m,n)
2 9 28 29
4 75 76

8 68,370 68,446

5 4 20,889 20,892
6 20,747,573 20,748,010

8 15,772,936,770 15,772,957,662

9 428,934,260,888 428,934,261,322

9 565,044,060 565,044,164

9  59,234,277,007,085,234,460  59,234,277,007,650,346,994
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