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Counting non-equivalent weave diagrams
-When the numbers of warp and weft yarns are prime-

MATSUURA Isamul:®

Abstract: In this paper, we count the number of weave diagrams consisting of m weft yarns and n warp
yarns. The number of weave diagrams increases exponentially with m and n. An equation is known for
counting the number of weave diagrams, but this equation counts the number including equivalent weave
diagrams. Weave diagrams W and W' are equivalent if both generate fabrics of the same pattern. In preced-
ing researches, a computer is used for counting the number of weave diagrams in order to exclude equivalent
weave diagrams. The weave diagrams so far investigated are of particular(not general) size and the product
of m and n is at most 18(m = 3, n = 6). In this paper, we give an equation that counts the number of
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non-equivalent weave diagrams for the case that both m and n are prime numbers.
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Fig. 1 Yarn interlacement in fabric.
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Fig. 2 Equivalent weave diagrams.
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Fig. 3 Examples of weave diagrams that are coincident to the

original one by cyclic shifts for matrix.
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Table 1 The number of weave diagrams N (equation (1)) and

the number of non-equivalent weave diagrams Ny

for the case that weave diagram consisting of m weft

yarns and n warp yarns(m # n).)

m n N Nw
2 3 6
5 30
7 126
3 5 6,510 434
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5 7 20,218,802,310 577,680,066
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Fig. 4 n order vector row patterns. (a)one row

pattern(n = 2),(b)Two row patterns(n = 3), (¢)Six row
patterns(n = 5), (d), Eighteen row patterns(n = 7).
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Fig. 5 Four weave diagrams W}, W2, , W1, , W2, constructed

ul’ ul> u3?

from u; = (001) and uz = (011) with t =1,2
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AR WziE, Wk, BIRIRIT AR 7 R L7
WON1<t<n—-1)I&>THELGND n— 1 {HADOHKEX
EHOLET, b EnlOERDEMMMNTFEST S
b, |Sil=np(n—1)n TH5.

RIZ, Sp 7 &SRR % BRI U 7 KRR OfE 8 N L, %%

3. |Si|=N—|S| THd. LEDOW € Sy \ZIFHkx
ERISIROIENEZEZT, WHEZEDODTHL LD En?
HD A 5 SHMMIEIET 5. ZDzd, NI, =13
Thd. £oT, FliFAE% BRI U 72 MR OFREUZIR A
THRIND.

Nw = Ny + Ny
N —n,(n—1)n (5)
TL2

2ULETUITFD AMMDHEE n = 2,3,5,7 DFHD N,
ny, Nw 2% 2 12RY. n=2D%H8, Nw=1TdhVY,
N TEBTHD. n=3D5E, Ny =14 755 [4).
COHIZIER 5 TR Uz 48D OBBAEENT NS,
n=50DEE, Ny = 1705366 THD. fle LUTHK 6(a)
Iz, 384 — =(00001) Z2HIZULT, TOHHHIC
t(1<t<4) BREHSOMEERY 7 ML ORERLZ 58D D
FFRE =2 B AWARTHRLL 72 4380 OB Z2RT. W
WA IFERETH Y, W2 X WA IR FEMTHD. n=T
DEE ,NWugxmuéﬁiéﬁﬁ@ﬁt@é mtb
THEK (b) 12, f7/82—Y u5=(0101011) &3
TOLEHFZ (1 <t <6) BWHREIOIERY 7 M
U7z 638 1) OMIEE Wl (1 <t <6) Z2xRT7.

4. T

AL TIE, L THRKRBE - TRABDN L B IZEBRDYG
GO, FAfiFHM 2 BRI U 2 RO E R BT S5
RERUE. ZOBRZMH, K IRERE, 7~ TRAEN
BT ARUTOEED, FMlifliz R U - Piko
B EFE U, KRR, ZTRRBDLEHIZTARD

=np(n—1) +

) *%EJZ
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£ 2 KIARABE 2 TRABDE 12 n DBAD N (1) RK), 51
I8 = DA ny, RIS Z RO U 2RO 8 Ny
Table 2 The number of weave diagrams N (equation (1)),
the number of row patterns n, and the number of
non-equivalent weave diagrams Ny for the case that

weave diagram consisting of n weft yarns and n warp

yarns.
n N ny Ny
2 2 1 1
3 102 2 14
5 17,633,670 705,366
7 451,575,174,961,302 18 9,215,819,897,262
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6 (a)u;r = (00001) #FIZY 7 MEt=1,2,3,4 THR L7 4
WY OB W, W W3, Wi, (b)uis =(0101011)
EHICYT MR (1 <t < 6) THERLZ 6 @Y DHMMKX

Wis(1<t<6)

Fig. 6 (a)Four weave diagrams W} , W2 , W3 , Wi con-
structed from u; = (00001) with ¢t = 1,2,3,4, (b)Six
weave diagrams W!,.(1 < t < 6) constructed from
wys = (0101011) with t(1 < t < 6)
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