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Counting Non-equivalent Weave Diagrams
—When the Numbers of Warp and Weft Yarns are Prime
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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
preceding 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 maximum product of m and n is 36 (m = 6, n = 6). In this paper, we give an equation that counts the
number of 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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original one by cyclic shifts for matrix.
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L Nw

Table 1 The number of weave diagrams N (Eq. (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
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5 7 20,218,802,310 577,680,066
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® 2 LIHRRELTREED E DI OBEa0 N (X (1)), F
88— DI ny, FGHLERZ BRI L 7R AR O 5L Ny
Table 2 The number of weave diagrams N (Eq. (1)), the num-
ber of row patterns n, and the number of non-
equivalent weave diagrams Ny for some cases that

both the number of weft and warp yarns are n.

N n, Nw
2 1 1
102 2 14

17,633,670 6
451,575,174,961,302 18

705,366
9,215,819,897,262

=N w3

GEHRVLODELETHA. SITHETNAMBHDH b,
W=WID k)%t (1<t<n—1) PMEIET BHMEE
W OEELZ S ET5H. 72, SITHEINLHMHBHNT, S
WKEENLTVWHEROESEEY S £ T 5.

S ZEEFNLHBHOMBERDOLIICLTH]ZA. n
RITRT bvE, T ERMERY 7 b LIATER, HbET
n HIERD 2 L X YRR L 72 7 — VAT O 2 2 b
Fh., 22T, BLOIFONY - OEBERZD. &
N =L, ENELHIN t BRSERY 7 FSE
HDOERIFILDOITOTICRET S, ZOTIL, EHIIH
T ¢ BHESERY 7 D ST ERET L. I
DBELTT—=VATHZERT 5 GEL <L 3.2.2 THBH).
3.2.1 fi/xa2—rDEHK

BEENO0EZIE 1O RITRNZ MVEEZ D, nflO
BHEDILL 1A MR 72 T5E, 1727 FILOMA
ﬁﬁﬁﬁﬁﬁféé.ﬁ%ﬂﬂbﬁé%%ﬁ%%@%#%
720, TITIERY MVEMESIE B3, f7X7 ML E
FEZ) & B L7z & 125 LWAT s M VI[E LA 8% —
VEREEOLVS . M 21 1ICLY, n AEKTHIUL, 10
DATRZ PVIZIZFNRBE S &0 TR LA/ — > 245D
FIR7 PADE &9 EnflfffET 5. 070, 17758 —
Y OMEE L IRANTHST ZLHTE D,

n!
k k! (n—k)!
= 08 4
np = 2 (4)

FoT, k125 n—1FTEALIELGED, §T
DAY — > DEE ny ZKATHAETE 5.

n—1 n—1 n!
k k! (n—k)!
T S e o
k=1 k=1

K21 2DLTUTO4MHOFE n=2, 3, 5, TZh
ENDHED n, DEZIRT. $£72, TNEThOYE DT
NG =% 4 1RT.

3.2.2 fFNNZ—2%HEIC LT —ILITHIOER

0F7212EHEETD, FUTTEY, nKITR27 MV
uk, ALV 7bwmt (1<t<n—-1) 2¥%25. H0i1%
Woe =u & LT, $i47%, v ZAHIANS it mod n BFEs
TEBRY 7 M L7ATE EFET L. 2F D, Wi, =t medn
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1 SO
1OE 20008 o[ o[ T WM

(@) (b) (©) (d)
B4 nRkXZMVOFNY =2 (a) 1#Y) (n=2), (b) 23
(n=23), (c)6@Y (n=5), (d)18Y (n=7)
Fig. 4 n order vector row patterns. (a) One pattern (n = 2),
(b) Two patterns (n = 3), (c¢) Six patterns (n = 5), (d)
Eighteen patterns (n = 7).

u: 1 P |
t=1 t=2  t=1 ¢t=2
BM5 u = (001) & up=(011) &b &L 4580 OME
BIWiy, Wi, Wy, Wiy

Fig. 5 Four weave diagrams W},, W2, Wl,, W2, constructed

based on u; = (001) and up = (011).

(1<i<n—1) EEERTAH. TOXHICLTHKLL
T=ATH R WE ERT. wDF jEFE, OF) WL 0%
0FTD% j BHIZEHT A, COBEFIIW! OHF 147TIE
JHtOMEICBEL, E5IZTOITHE, (j+2t) mod n,
(j+3t) mod n, ..., (4 (n—1)t) mod n ONEIZFHEE)
ThH. . nkt (1<t<n—1) FHEWIIETHLDT, &
221280 nMOER , j+¢, j+2t... j+(n—1)t
modn CHMETLE0, 1, ..., n—1%2WW~_"FEzd
DTHD., £-oTC, b T2TudEj (0<j<n-1)
ZHRIE, WEBWTHUINIHFET LI LE R, Lo
T, bEET DT uNFMTTEVD, WLIZFHVFDS
BENDL LD up = (001), ug = (011) DHEHIZ,
D7 bhEt=1, 2 CHEELZHMENEZR 5 1IRY. W
W2, Wk, W2, ® 4 HOMHHE T X THGE TS 5.
3.2.3 FEfMAER & BRI OB

SiUST =S8, »2SNSi=0Tdhob720, X (1) THS
NBNIE, N=|Si|+|Sq| EETEHTEL, S hb%
ik % BRAh L 7R ol 5% N, &35, N i, &
LN = DITERD LI, BOEITEE 1<t<n—1)
THRSMEBR Y 7 b L CRLE L CHERL L 72 MR O T &
5. $oTN, =n,(n—1)Th5s.

INED ny(n—1) HOMBKE AT RTRE L0, 5
OfTHEZR AT MVTH DD, F720F, E0ITHEL
SIOBEY HHITONEERY 7 NENRLRLZENPLHL D
THdb. ChHOMMNOESE S LFKiLT 5. S I2id
SEMil 7 MR D B E N SIS 2 D OS2 MUK W
EWo BEINEWET D, W OE TR ubThHE
Wi @ sATHE u 2 G ER G PERY 7 b L7z
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s MV Thh, Wy & W BEMBOT, Wy =W
hs, t (1<s, t<n-—1) ’Hb. LoT, Wy DO
T 2Rt ERERY 7 P Lx7 Mvd &
5B, OFD, Wo DO TIEuw ZPERY 7 N LTTE S
N7 IMVE—HT L, X (4) Tldn, 2R 5 & ESITHEBRY
TRLTTEBRY MVEBALTWEDT, ZIUETE
THb., LzhoT, SITIEEMAMREN L & F kv,

KIS, WeS &35, WO (1<t<n—1) EF
T, W EEHRMMNTH L. IoT, WIZiZ, WHH
R EOH L) En HOSEMMMPSTEET 5. S D&M
K A2 N2 n WO EZ FOA, fMiE2.1 LhIh
OOZAMAMIEIT R CTERL L E2RTIENTEL, F
72, St OHBEIZZ D X 91T L THER S 7 MRk L R
5. £oT, |Si]=npy(n—1)n Th5s.

RO X912, #iE 24 120X, W=wo) (1<t<
n—1) & HHMHOERE ST & Lz, XoT, Sp i
N DAL DO W OZAmARE WD (0<s, t<n—1)
H 6 WO ZErusiz n? — 1 QSR W) &R
W (=wO0) 2 i38%e s, 5D, i, j(0<4, j<n-—1)
ZxrL, WD 2%dTW &352 8T, 0% HE
HT&E%. 23) WeS ik, WHEZEOTn2 HD
R B E AR TTES 5.

DLE XY, S5 Sk % ot L7 Rk o M5 %
NE &tape, NL =281 o, Sz kot L7
MK ORIk TRENS,

N —ny(n—1)n

Nw = Njy + Nyjiy = ny(n — 1) + 5

n

(6)

n=2,35"1T0HEDN, n, Nyw £ 218, n=2
DWE, Nw=1Thh, TNIFEHTHL. n=3 DY
A, Nw =14 &7%2% (6], [7]. TOFIZIER 5 ITRL72 458
D DR EENTVS, n=50H4A, Ny = 705,366 T
H2% (7). BlE LTHE 6(a) 2, 4755 — ¥ uy = (00001)
ELT, fTOAHIANCt (1 <t <4) BERHSOEERY 7
MCEOBE L7258 DIT/8% — ZiFTHRR L7 4
WY OMKEX Z RS, W & W EEkTh Y, W2 L
W2 ERTRTHD. n=7DH4E, Ny ld9x10? %
HMZAEREEERL. Fle LTHEK (b) 12, {788 — >~
uis = (0101011) & LT, froAAMIZt (1<t <6)
BRI OMWERY 7 ML O L7z 6 8 ) QMK W5
(1<t<6) 2mR7.

BB, RETIE, 7% - w7 bt ZEDT,
HAEE W M L7z, HAYIY - by 7 M ER
O T [ — DM & [ IR T 2 2L TE 5.
3.2.4 #EE

L TARREm, 72 THREE 2SR AW T, m
En DL BICHEBOLAIIE, SR E B L 72 R

© 2019 Information Processing Society of Japan

s (T

t=1 t=2 t=3
UI EEE
t=1 t=2 t=3 t=4 t=4 t=5 t=6
(a) (b)

6 (a) ur = (00001) % b LIZHERK L7z 4 38 ) oMK W],
W2, W3, W4, (b) uis = (0101011) %% L IZHERL

726 31 ORI W5 (1 <t <6)
Fig. 6 (a) Four weave diagrams W}, W2, W2,, W2 con-
structed based on u; = (00001), (b) Six weave dia-
grams W/, .(1 <t < 6) constructed based on uis =

(0101011).

DI % LIRS A EFT A2 L TE . Z0HH
ERD2ETHD. m#n OBEIZIE, MRS T 5
T=ATHIW % (s,t) (0<s<m, 0<t<n) FZIFIGER
TN LEATHI WED BERTHEWIRRL 2L, —7,
m=nOREEAIZIE, W=WE L3 k) RHBNE »
BATING — R —ED YT MMETIFR S 7247 2 IR
5 Z LI X HERL L7 RS BR Y, £ 72, E0F788 —
CORBOBEDI A LT AL TE72OTHA.
mELZEnBERBETHIGAEERET L, L
i, R CTIIZET2LEDL R o7z, F—0/MMH0
SR S N T W B 7 = WATHNAIL T 2 MR A58 72 12 %
N5, 2070, MEHNEZ#HR LT 5720084655 h3E
MWZZ B 2 s FHENS,

4. F&O

KT, X CREBE 72 THREHD L B ICERDY
B0, SR E BRI L 7R O 2 iz BB 8
RERLZ., ZOHREME, L RARK, 72 GRAEED
EHICTARUTORED, SR % BRI L 72/
MR L7z, LSRR, 72 TREABS L DICTAD
WA, SAhAERE % RAE L R ARk o B0d 9 x 1012
RBRDERBEER DD, EMICHZ EFAZENTE
72, ABROREIL, 72 GREAERB L UL SRR A B
DEAD, SATHREE BRI L 72k oMt s 52 25
RIZOWTERTHZETHS.
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WA 49 FEA. PR 1L F AT E RS
TR ZERHE A L s 1R
BT, P13 FEMET AT, PR
21 FE 4 B K WA A e R T
PEECRR B LR Y. B, H»
LR A Y v 7 — . 1
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