TABLE DES PREMIERS CANONS

FRANCK JEDRZEJEWSKI

ABSTRACT. Les tables suivantes présentent les premiers canons de Z, obtenus
pour n = 2 a 16 ainsi que leurs formes duales. Les pavages de la ligne
sont présentés en premier suivis des pavages du cercle. Tous les canons sont
représentés par une somme directe R @ S donnant la structure de la forme
mélodique ou rythmique (R) et ses différents points d’entrée dans le temps
(S). Chaque canon est caractérisé par un couple (R, S) qui peut étre renversé
dans sa forme duale (S, R). Les pavages sont considérés comme pavant la ligne
ou le cercle selon que la somme est faite sur N ou modulo n sur Z,,. Les pavages
de la ligne se construisent par produit tensoriel d’éléments horizontaux H,, for-
més par répétition de n unités ou d’éléments verticaux V,, représentés par une
matrice unité a n lignes, n colonnes. Un pavage est singulier lorsqu’il ne peut
pas se représenter en somme directe d’éléments de la forme aZy.

1. CANONS SUR Zso

Il existe une seule solution de canons sur Zs.

WOWR®S =2, @7 ={0,1} @ {0} = H,

() RGS =7 ®Zy={0} & {0,1} =V,

1

2. CANONS SUR Zs

Il existe une seule solution de canons sur Zs

(1Y) Re S =7, ®Zs = {0} & {0,1,2} = V4

11010
0(1]0
0101




2 FRANCK JEDRZEJEWSKI

3. CANONS SUR Zy4

Il existe deux solutions de canons sur Zy4

()R®S=7,®7 ={0,1,2,3} ® {0} = Hy = Hy ® H,

(1YY RpS=719Zs={0}2{0,1,2,3} =V, =12 @V,

[en] Nl Naol i
[en) Newl il Nen
ool o
[l =) New) Nan)

(2) R® S =7 ®2Z = {0,1} & {0,2} = Hy, ® Vj

111
0(0f1]1

(2¥) R® S =27 ® Zy = {0,2} @ {0,1} = Vo ® Hy

1101
0(1(0]1

4. CANONS SUR Zs

Il existe une seule solution de canons sur Zs

() ReS=7Zs97Z,=1{0,1,2,3,4} & {0} = H;

[Lfefi]e]t]

(1YY RepS=7Z,®Zs ={0} 2 {0,1,2,3,4} =V}

[en] Nen] Neo) Ran) Bt
[en] Nen] Nan) By Ran
[en] Nenl N Nan) Nan)
[en] Bl Hen) Ran) Ran
[l E==) Kew) Nen) Reaw)
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5. CANONS SUR Zg

Il existe trois solutions de canons sur Zg

(1) R® S =Ze®Z1 = {0,1,2,3,4,5} ® {0} = He = Hy ® H;

[Lftfefefe]t]

(1Y ReS=7,8®7=1{0}9{0,1,2,3,4,5} = Vg = V2 ® Vs

(o) Rl Bl Nen) Nl New)
[en] B Hen) Hew) New) Naw)
[l K==) Hevl Nl Nen] Nan)

oo ool

[en] Ben) Hen) New) Naw) B
[en] Hen) Hen) Rew) Bl New)

(2)R® S =175®3%, =1{0,1,26{0,3} = H; @ Vs

111(1(0(0|0
010j0)1]1]1

(2*) R® S =37 @23:{0,3}@{0,1,2}2‘/3®HQ

170({0(1|0|0

—
O =
o

B)R®S =Ty @273 = {0,1} © {0,2,4} = H, ® Vs

171({0(0|0|0

e}
—
| =
S
e}
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6. CANONS SUR Z7

Il existe une solution de canons sur Z;

() ReS=7, 97, ={0,1,2,3,4,5,6} & {0} = Hy

[Lfefefufefe]t]

(1Y) R&S=7,7; = {0} #{0,1,2,3,4,5,6} = V;

1{0]0{0]0(0|0O
0(110]0]|J0|0]O0
0(0l1]0]0|0]O0
0(0l0]1]0|0]0
0(0f0j0|1{0]0
0(0l0]J0]J0O|1]0
0(0[0])0]0]0]1

7. CANONS SUR Zg

Il existe six solutions de canons sur Zg

(1) ReS=7Zs® 7 ={0,1,2,3,4,5,6,7} & {0} = Hy

[Lftfufefe]LfLfu]

(1 ReS=7,%7Zs = {0} {0,1,2,3,4,5,6,7,8} = Vg

110(0[{0[0|0|0]O0
0(1/0])0]J0]j0]0]|O0
0({0|11])0]0]0|0]0
0(0|0)1]0]0|0]0
0({010)0]1]0]0]0
0({0|0)0]J0]1]0]0
0({0/0])0]J0]J0O|1]0
0[0|0]J0]J0Oj0O]Of1

2 R®S=7Z4®4Z2=1{0,1,2,3} & {0,4} = Hy ® Hy ® V5

1{1)1(1{0]0{0]|0
ofof1]j1)1|1

2¥) RS =47, Z4s = {0,4} ${0,1,2,3} = Vo ® Vo ® Hy

1{0(0[0[1|0|0]0
0(1/0)0]J0]1]0]0
0({0|11])0]0]J0|1]0
0(0|0]1]0]j0]0Of1
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(B)R®S=Zy®475 275 ={0,1,4,5} ${0,2} = H, ® Vo ® Hs

1{1j0(0f(1]1{0]0
111)10(0]1]1

(3%) R® S =27 ® 7y ® 47 = {0,2} 8 {0,1,4,5} = Va @ Hy ® V&

110(1({0[0|0|0]0
0(1(0]1(0]0]0]0
0(010)0]1]0|1]0
0jojojojo0j1j0]1

4 RpS=272,%75=1{0,2,4,6} ${0,1} = V> ® Hy ® Ho

1{0j1{0f1(0|1]0
O(1|0j1]j0|1]0(1

(A RBS =7y ®2%; ={0,1} ®{0,2,4,6} = H, @ Vo @ V3

1{1(0[{0[0|0|0]0
0(0|1])1]0]0]0]0
0({010)0]|1]1]0]0
0[(0|0J0J0OjO|1](1

(5) R® S = 374 ® 475 = {0,3,6,9} @ {0, 4}

1{0j1{0f0|1|0]|1
O(1ry0)1]1j0(1]0

(6) R® S =37, ® 274 = {0,3} ©{0,2, 4,6}

110(0(1{0|0|0]0
0(1/0)0]0]j0|1]0
0(011)0J0]|1]0]0
0(0|0|J0]1]|0]0f1

8. CANONS SUR Zg

Il existe quatre solutions de canons sur Zg

() R&S=7Z®7Z, ={0,1,2,3,4,5,6,7,8} & {0} = Hy

[Lftfufufefefufufue]

(1Y) RS =7, ®Zo = {0} {0,1,2,3,4,5,6,7} = Vi
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1{0{0[0f[0[0|0|0O]|O
0(1|/0|0J0{0]0[0]O
0({0|1]0]J0{0]0[0]O
0(0|0|1]0{0]0[0]O
0({0|0]0]1{0]0[0]O
0(0|0|j0J0O|1]0[0]O
0({0|0]0]J0O|0O|1]0]O
0(0|0j0J0O{0O]0O[1]0
0(0|0)J0]J0jJ0Oj0O]|0O]|1

(2) R@S=Z3@SZ32{0,1,2}@{0,3,6}=H3®V3

o
o
o
—_
—_
—
o
o
o

(2%) R S =3Z3 ®Z3={0,3,6} ©{0,1,2} = V3 ® H3

110(0[1]0|0|1[{0]O0
110{0f(1]0|0]|1
0j0{1]0f0}]1]{0]|0|1

(3) R® S = 2Z5 & 3Z5 = {0,2,4} & {0, 3,6}

1{0(1]0f{0|0|0]|1
0 01]0]0]0
0(0|0j1]0|1]0]|1

—
—
o
—

(4) R& S = 5Zs & 3Zs = {0,5,10} & {0,3, 6}

1{1(0[{0f0|1|0|0]|O0O

—
o
| =
—
el

9. CANONS SUR Z1g

Il existe six solutions de canons sur Zg

() R&S =717 ={0,1,2,3,4,5,6,7,8,9} & {0} = Hy,

[Lfefufufufufuifeifufue]

(1*) RS =271 Z1p=4{0}®{0,1,2,3,4,5,6,7,8,9} = Vi
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[ev] Jen] Hen) Hen) Jen] en) o) Ben] Ren) o

(o] Ren] Hen) Nen) Hen] Nen) Nen) Han] Bl Nen)

[en] Nl Heo) Hen] Hen) Ren) Ren) g Neo) Hew)

[en] Nl Hen) Nen] Henl Ren) Bl Ren) Neo) Rean)

[en] Ben] Hen) Nen) Neul B Kool Nan] Ren) Nen)

olo|o|o||ololo|lo|o

[en] Nl Heol il Heo) Hen) Jen) Ren) Nen) Hew)

(o] Nenl i Hen] Hen) Hen) Hen) Ren) Nen) Ran)

(o] Bl Ren) Hen) fen] Hen) en) Ren) Ren) Nen)

[l E=] k==] R en] fen] Hen] Jen] Hen] Nen) Han]

(2) R& S =275 ® Zy = {0,2,4,6,8} & {0,1} = Vo ® Hs

1

0

1

0

1

0

1

0

1

0

0

1

1

0

1

1

0

1

(2%) R S = Zs ® 275 = {0,1} ® {0,2,4,6,8} = Hy ® V5

1{1(0(0({0|0|0]J0]0O]|O0O
01]011]1]0j0]0]0[0]O0
010(0J0]1]1]0]0[0]0
01]0/0)J0]J0j0O|1]1[0]O0
0]0|0j0J0Oj0OjO|Of1]|1

(3) R& S =175 ® 57 = {0,1,2,3,4} & {0,5} = H; ® V3

1

1

1

1

1

0

0

0

0

0

0

1

1

1

1

1

(3%) R® S =57y ® Zs = {0,5} ©{0,1,2,3,4} = Vs ® H,

(4) Re S =1{0,1,2,4,8} & {0,5}

(5) R® S = TZs ® 575 = {0,1,4,7,8} & {0, 5}

110(0(0(0]1|0]0]0O]|O0
oOf1j0j0f0f0O|1]0(0]O0
01]0/1]0]J0j0]|0]|1[0]O0
ofojoj1fofojojof1jo0
01]0|10j0]1j0]j0]|0fO0]|1
11111(0]1 0110

110]11(1}]1]0|1
111 111 0[1]0]0
0 1jofof1(1j0|1]1

(6) R S = 37, & 275 = {0,3} & {0, 2,4, 6,8}
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1{0(0(1{0|J0|0]|0]0O]|O0
0l1/0]0]J0j0j0]0|1]0
01]0/1]0]J0|1]0]0[0]O0
01]0/0]0]1j0]0]1[0]O0
0]0|10j0jJ0Oj0O|1]0fO0O]|1

10. CANONS SUR Z11

Il existe une solution de canons sur Zi

(1) ROS =711 9%y = Hny

I

LftJufefuifujuft]

() ROS =21 ®Z1n =V

1{0(0(0[0(0|0]|0]0O]0O]|O
0l110|j0J0j0]0O]0[0O|O|O
0/]0|1]0]J0j0|0]0[0|O0|O
0/0|10j1]0j0]0]0[0|0O|O0O
0/]010j0]1(0]0]0|0|0|O0O
0/]0|10jJ0J0O|1]0]0|0|0O|O0O
0/]0|0j0J0Oj0O|1]0[0|O0|O
0/]0/0]0]J0j0|0O]1[0|0|O0O
0/]0/0j0J0Oj0|0O]O|1|0|0O
0]0|j0j0jJ0Oj0OjO]|OfO|1]|0O
01]0/0|J0]J0j0O|0O]0O[O0]O|1

11. CANONS SUR Zj2

Il existe 23 solutions de canons sur Zs

(1) RS =712®7Zy = Hyp

[Lfefufujufufufuifuifuefufe]

(1*) R& S =271 ®Z12="Vi2
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1{0{0(0(0|0|0]0O]0O]0|0]O
011]0|0{0j0]|0O]0|0|0|O0]|O
01]0]1|]0{0j0O]|0O]|0O|0O|0O|O]|O
01]0|j0|1{0j0]|0]0|0|0|O0O]|O
0/0j0j0|1j0]|0]0[0|0O|O|O
0100|001 ]0]0|0|0|O0O]|O

01]0j0j0|j0Oj0O|1]0|0|0O|O0O]|O

ofojojojofofoj1rjy0fojojo

01]0]j]0|j0|0j0O|O]O|1|0|0O]|O

ofojojojofofojojof1{0jo0

010j0j0j0OjO|jOjO|O|O|1]|0O

ofofojojofofojojofojo|1

Zs ® 67y = {0,1,2,3,4,5} @ {0,6} = Hg @ V5

2) R® S

111]10({0]0]0|0|0

1

0ojojojojojof1j1f1rfrf1|1

Ve ® Ha

{0,6} @ {0,1,2,3,4,5}

(2%) R® S = 67 ® Zs

1{0({0j0(0|0]1]0|0]0|0]O

011]0|0{0j0]|0O]|1|0|0|O0]|O0O
010]1|0{0j0|0O]|0O|1|0|0]|O
0l0j0j1{0j0|0O|0(0O|1|0O|O
010j0j0|1j0|0Oj0O|0O|O|1]|0O

ofofojojof1f{ojoj0f0j0]|1

Hy® Vs

74 ® 475 = {0,1,2,3} @ {0,4,8}

(3) R S

1

170[{0(0|0|0]0O]|0O]|O

1111

010j0j0|1]1|1]1[{0|0|0]|O

ofofojojofofojoj1|1

Vi® Hs

{0,4,8} ©{0,1,2,3}

=473 P Ly =

(3*) R® S

1{0({0j0|1|0]0]|J0|1]0]0]O0
011]0|0{0]|1]0]0|0|1|0]|O0O

0j0j1jojojofj1j0f(0fo0f1|0

010j0j1{0j0f0]|1|0|0|0O]|1

V2®H6=V2®H2®H3

(4) R® S =276 ® Zy = {0,2,4,6,8,10} & {0,1}

[en L
— O
[N Ll
— |
(en L
— D
O |-
— |
(en L
— O
[N Ll
— |

Hy @V =Hy @ V3@ Vs

{0,1} ©{0,2,4,6,8,10}

= Ty @ 2 =

(4*) R® S
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11110({0]0]0]0(0]0]0]|0|O0
010]1)1{0j0]|0]0|0|0|O0]|O
0fojojo|1f{1{0j0|0f0]|0]O0O
01]0j0j0j0Oj0O|1]1|0|0|0]|O
ofojojojofofojo|1f{1y0jo0
0jojojojojofojofofo|1|1

(5) R& S =37, 75 =1{0,3,6,9}{0,1,2} = Vs ® Hy = V3 ® Hy ® Hy

1{0({0}j1({0(0]1]0]0]1
0111001 010
010|1j0{0j1]0]0|1]|O0O

o

0

—_
—_

o

1

(5*) R® S =73 ®3%4 = {0,1,2} £ {0,3,6,9} = Hs @ Vs = H; ® V3 ® V4

1{1({1(0({0|0]0]0]0]0|0]O0
Ofojoj1|y1f{1{0j0|0f{0]0]0
010]j0j0j0Oj0O|1]|1|1[0|0]|O
ofofojojofofojojof1j1|1

(6) R® S = 7o ® 4% ® 27y = {0,1,4,5,8,9} @ {0,2} = Hy ® V> ® H

111)10(0}1]1)0(0}1]1]0|0
ojojrj1rjojof1j1fofo|1|1

(6¥) RPS =7Zo®4Z3® 275 ={0,2} ©{0,1,4,5,8,9} =Vo @ Ho ® V3

1{0({1(0(0|0]0]0|0]|0|0]O
oOf1{0j1|0f0f[0O]0O|0f0]|0O]O0O
01]0j0j0|1j0|1]0|0|0|0O]|O
ofojojojof1f{oj1rj0fojo0jo
01]0j0j0j0OjO|OjO|1|0Of1]|0O
ofofojojofofojojof1jo0|1

() R® S =7y ® 67y ®2Z3 = {0,1,6,7} © {0,2,4} = H, ® V3 ® H,

111)10({0}0]0]1(1}]0]0|0|0
0joj1rj1jojo0fojo|1|1
ofofojoj1f{1f{ojojofoj1|1

(TY) R® S = Ty ® 675 & 273 = {0,2,4} © {0,1,6,7} = Va @ H3 ® V3

110]1(0}1]0]0(0}]0]0]|0|0
011]0|1{0j1]0]0|0|0|0]|O0O
ofojojojofof1jo|j1fo|1|o0
0j0j0jo0joOjoOfO|1|O0|1|0O]|1

(8) R® S = Zs ® 67y & 3Zy = {0,1,2,6,7,8} @ {0,3} = H3 ® Vo ® Hy



TABLE DES PREMIERS CANONS

1{1({1(0(0|0]|1]1{1]0]0]O0
ojojoj1rj1rj1fojofofr|1|1

(8%) R® S = Zs ® 6Zy & 3Zy = {0,3} ©{0,1,2,6,7,8} = V5 ® Hy @ Vo

1{0({0}1{0|0]0]0|0]0|0]O
0l1]0|j0{1j0]|0]0[0|0O[O0O|O
010]1)0{0]|1]0]0|0|0|O0]|O
01]0j0j0|j0OjO|1]0|0|1|0]|O
010j0j0j0OjOjO|1|0f0Of1]|0O
0j0jojojojofojof1rfofo|1

(9) R& S =1{0,1,2,3,5,10} & {0,6}

1{1(1}1({0|1]0]J0]|0]0|1]O0

(10) R® S = {0,1,2,4,5,9} & {0,6}

ofofojrjofof1{1rj1rfoj1|1

1]1)j1({0}j0]1]j0(0]j0]1]|1

(12) R& S = 5Z¢ & 6Z = {0,1,3,5,8,10} & {0, 6}

(13) R& S =1{0,1,2,7} & {0,4,8}

111)11({0(0]0]0(1}]0]0|0|O0
01]0]j0]1{0j0]0]O0O]|1
Ofofojoj1f{1f{1{0|0(0]0]1

—_
—_

(14) R® S = {0,1,3,6} @ {0,4, 8}

1{1{0}1({0(0])1]0]0]0]|0
010]1]0{0j0]0O|O|1
01]0j0j0|1]j1]0]|1|0|0|1

—_
o
—

(15) R& S = {0,1,3,10} & {0, 4,8}

o
o
—_
—
—_
o
—
o
o
o
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{0,1,7,10} ©{0,4, 8}

(16) R& S

ol |o olo|— olo|o|—~
— oo ol |o o|l—|o|o
o|lo |- mW o|lo |- ol |o|lo
oo |- R (=Y T fe olo|—|o
S
— oo M.M —|o|o olo|o|—~
cle|= o el olo|o|—
ool W |—lolo — oo |o
o~
oo = |lele|— olo|—|o
- -
s ©
ol |o M — oo = 12— ele
—|o|o P |o—-leo| & |[—Hloleole
Q S
— oo N |[~|o]o —|o|lo|o
o =
&) -
—
A -
N (=)
N =
1 1
0 n
©® ©®
—~ —~
™~ 0
— —
N N

{0,1,8} @ {0, 3,6,9}

(19) R& S

(e Rlenl Lol fan) o |o O
(R {enl fanl L] [en)l [el fanl) L]
OO |IO | (=) Lol fenl) [an)
— O[O | je) (el fan) Ll
el ol [en) fan) (e [enl L] [an)
[esR bl [evl fan) [en) lel fanl) L]
OO |IO | [en) [enl Lol [en)
oo |- O — OO |O
oo+ |O (=) (el Ll ()
OO |O — O OO
— OO O (=) Lol [enl) [an)
— O[O |O lanll (en )l [an)) [an)

(20) R& S = 2Z5 & 3Z4 = {0,2,4} & {0,3,6,9}

(21) R® S = 7% ® 374 = {0,2,7} & {0,3,6,9}

110]1({0(0]0]0(1}]0]0|0|O0

011]0|0{0j0|1]0|1|0|0]|O0O

ofojojryof1f{ojojofo|1|o0

0j0jojoj1jo0fojofof1(o|1

{0,3} @ {0,2,4,6,8,10}

(22) R S = 37y & 27

1{0({0}1{0|0]0]0|0]|0|0]O

of1{o0jo0jo0fofojojofo|1|o0

010]1)0{0|1]0]0|0|0|O0O]|O
01]0]j0|0|1]j0]|0]|1|0|0|0O]|O

010j0j0j0OjO|1]0|0|1|0O]|O

0l]0j0j0jOjOfO]jO|1|0|0O]|1

(23) R& S = 57 & 2Z¢ = {0,5} & {0,2,4,6,8,10}
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110]0({0}(0]1]0(0}]0]0]|0|O0
011]0|0{0j0]|0O]0O|1|0|0]|O0O
ofoj1jojo0fofoj1j0f{o0j0j|o0

010j0j1{0j0|j0OjO|O0O|0O|1]|0O

ofojojoj1rfofojojof1{0j|o0

0j0j0jo0joOjoOf1]j0fl0fl0O|0O]|1

12. CANONS SUR Z13

Il existe une solution de canons sur Zi3

= Hi3

=Z13 D 7

(1)R& S

[Lfefefujufefafufufufueuefu]

=71 ®Z13="Vi3

(1*) R® S

170({0j0[0|0])0]0O]|0]J0O|0]0]O
0j1j0jo0j0j0f0}j0l0Of0O|0O]|O]O
0j0]j1j0j0j0f[0]0O|O|0O|0O]O]|O
0jojoj1j0j0fo0j0(0f040J0]|0
0j0j0j0j1j0f0]0|0O|0O|O]O]O
0j0j0j0j0O|1f{0}j0O|O|l0O|O]|O]|O

0j]0j0j0j0Oj0Of1]0|0O|0O|0O]0O]O
0/]0]J0j0Oj0OjOfO]1|0O|0O|0O]O]|O
0/]0j0j0j0Oj0Of[O0O]O|1|0|0O]0O]|O
0j0j0j0j0OjOf0O]j0O|O|1|0]0O]O
0j]0j0j0j0Oj0OfO]O|Of0O|1]0O]|O
0j0jo0jojojofojofofojoj1]|o0
0/]0|j0j0|0]j0O]|0O]|O]|OfO|O|O0O]|1

13. CANONS SUR Zi4

Il existe 13 solutions de canons sur Zi4

S AVRGYA

(1)R& S

[Lfefefujujujejafafufuefuefue]u]

=71 ©Z1y = Via

(1*) R® S
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110({0(0|0|0O|J0OJO|OjO[O]0O0|O|O
0/1]0]j0{0]j0|0f[0|0|0|0O|0]|0O]|O
0/]0]1]0{0]j0|0f0|0O|0O|0O|0]0O]|O
0/]0]j0]J1{0(0|0f[0|0|0|0O|0]|0O]|O0
0j0j0jo0(1j0(0f0O{0O|O|O|0O]|O]|O
0/]0]j0j0{0|1]0f[0|0|0|0O|0]|0O]O
0/]0]j]0j0{0j0O|1[0|0|0|0O|0]0O]|O

0/]0|j0j0{0j0O|Of1[{0|0|0O|0]|0O]O

0j0jo0jojojojofofrfofo40j0j0

0/]0|j0j0{0Oj0O|OfO|O|1T|0O|0]|0O]|O

0/]0j0j0j0Oj0O|Of[O|O|0O|1|0]|0O]O0

0(0{o0jo0|0(0f[0OjO|0O(0[0O]1]|0|O0

0j0j0jojoOjOfjOfO|O|O|JO|O]|1]|O

o(ofojojofofojojojofojojo|1

Z: & T2y = {0,1,2,3,4,5,6} & {0,7} = H: @ Vs

2 R® S

111

1

1j1f{1(1(1)1]1]0{0](0[0]0|0|0

0(0f0j0j0|0f0O]1

Z: & T2y = {0,7} 6 {0,1,2,3,4,5,6} = Vs ® H>

2*) R® S

110({0(0|0|0]|0]1]|0]0[0]0|0|O
0j1j0j0j0j0|0fO0Of1L|0O|0O|0O]|0O]|O

0/]0]j1]j0{0j0|0fO0|0O|1|0|0]|0O]|O0
0j0j0j1{0j0(0f0Of{0O|O|1|0]|0O]|O

0/]0j0j0|{1j0|0f0O|0O|0O|0O|1]0O]O

0(0{o0jo0|0f1{0j0|0(0[0O]O|1|O

0/]0]0j0{0j0[1|0|0|0]J0O|0O]|0O]|1

Vo ® Hy

(3) R® S =277 ® Zy = {0,2,4,6,8,10,12} & {0, 1}

1{0)j1(0}1j0})1j0}1j0]1(0(1]0

oj1rjoj1joj1f{of1{oj1joj1joj1

(3%) R® S =277 ® Zy = {0,1} © {0,2,4,6,8,10,12} = H, ® V5

110(0({0]0

110]0({0(0]J0|0(0]O0

110]0({0(0)J0)0{0]0]J0O|0O|0O]O0

1

0/]0]1]1{0j0|0[0|0|0|0|0]0O]|O0

0(0]0]0]|1

0/]0]0j0{0|0O|1|1{0|0|0|0]0O]|O

0(0]0j0O|0|0]0O]0O]|1

0j0j0jojojojofofofo|j1,1j0]0

0/]0]J0j0j0OjO[O[O0O|O|0O]JO|O]|1]|1

{0,1,2,3,4,6,12} & {0, 7}

4) R& S



TABLE DES PREMIERS CANONS

171(1(1{1/0]1]0]0]0]0

0j0jojoj1jof1j1|1|1

(5) Re S = {0,1,2,3,5,6,11} & {0,7}

1{1)11170{1]1)0(0]0

0Ojojojrjojof1j1|1|1

(6) R S =1{0,1,2,3,6,11,12} & {0,7}

171(1(1{0|0])1]0]0|0]0

0ojojoj1j1jof1j1|1|1

(7) Re S ={0,1,2,4,5,6,10} & {0, 7}

1{1)1(0}1j1)1]0}j0|0]1

0j0j1jo0jojof1]j1|1|0

1{1)1(0}1(0]1]0]0|0]1

(9) R® S =5%; ® 7Zs = {0,1,2,5,6,10,11} & {0, 7}

1{1)1({0}j0|1]1]0]j0]|0]1

0ojojoj1j1jofof1rfrj1jo

(10) R® S = 3Z; ® 775 = {0,1,3,4,6,9,12} & {0, 7}

1{1)j0|1}j1j0]1]0(0]1

of1f{ojoj1fof1|{1]0|1

(11) R& S ={0,1,3,5,6,9, 11} & {0, 7}

111)0(1j0({1)1(0]0|1]0

0jo0j1joj1j0jo0f1|1|0]|1

(12) R® S = 37, & 277 = {0,3} @ {0,2,4,6,8, 10, 12}

(=] Hen) Hen) Ren) Nen) Nen) Bt
[en] Hen] Hen) Hen) R} o Nan)
[en) Nen) Neu] Rew] i Ren) Ran)
(=] Nen] Nen) BT Hen) Nen) Nan)

ol |o|o|o|olo

(o] Hen] Hen) Ren) Ren) B Naw)

[l E==) lev) o] Nov) ev] Han)

(13) R® S = 57y & 277 = {0,5} @ {0,2,4,6,8, 10, 12}

15
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110{0(0|0|1]0)J0O|0O]|0O[0O]0|O0|O

0/1]0j0{0j0|0Of0O|0O|0O|21|0]0]O0

0/]0]1]0{0}0|0f1[{0|0|0|0]|0O]O0

0j0j0j1{0j0(0f0f{0Oj0OJ0OJ0O]|1]|O0
0/]0|j0j0|{1{0|0f0|0O|1|0|0]|0O]|O0

0/]0]j]0j0{0j0O|1[0|0O|0O|0O|1]0O]O

o(ofojojofofojoj1ry0fojojo|1

14. CANONS SUR Zs5

Il existe 25 solutions de canons sur Zis

Z15 ®Zy = His

(1)R& S

[LftfufefafefefuefueJejujujefe]

=71 ®Z15 = V5

(1*) Re S

1710({0({0(0|0]J0]J0O]J0O|0O]0O]|0O]0O|O|O
0f1ry0)j0|j0j0jOj0OjOjOfO[O|O]|O]O
0(0|1)]0|J0j0Oj0O|0O]jO]Of[O|0O|0O]|O]O
0(oj0)j1j0j0j0j0j0Oj0OfO[O|O]|O]O
0({0|0)0]|1]0j0O|0O]|0O]Of[O|0O|0O]|O]O
0(0j0)j0j0j1]j0j0]j0O]j0OfO[O|O]|O]O
0({0|/0)0|J0]j0O]1|0]0O]0Of0O|0O|0O]|0O]O
0(0j0)j0j0jOJjO|1]|0O]j0Of0O[0O|O]|O]O
0({0|0)0]J0O]jOjJOjO|1]0f[0O|0O|0O]|0O]O
0(0j0)J0|J0OjOJOjO]jO]1[0O[0O|0O]|O]O
0({0/0)0|J0O]j0O]JO|0O]|O]Of1|0|0]|0O]O
0(0|0])J0J0O]jOjOjO]jO]jOfO|1|0O]|0O]O0
0({0/0)0|J0jOjOjO]jO]jOfO|O|1]|0O]O
0(0|j0)J0j0OjOjOjOjOjOfO|O|O]|1]O
0({0|0)J0]J0O|0O]jO]jO]O|Of0O|O|0O]0O]1

Hs® Vs

75 & 575 = {0,1,2,3,4} & {0,5,10}

2)Re S

1

1

1

111{0j0[|0]|0]0

170({0(0|0|0])0|J0]0O|0O]|O

{0,5,10} ® {0,1,2,3,4} = Vs ® Hs

111

1

1

0[(0|0jJ0]jJO|1]1]|1

0({0/0)0|0]J0O]J0O]j0O|0O]Of1

1{0(0[{0}]0|1(0]0|0]0]1]0]0|0|O0
0(1/0)0|J0]j0O]1|0]j0O]0Of0O|1|0]|0O]O0
0(0|11)0|0j0j0O|1]j0]0f0O|0O|1]|]0O]O0

0(0j0)j1|j0j0j0Oj0Oj1]j0f0O|0O|O]|1]O
0({0|0)0]1{0]j0]0O]O|1|0|0O|0]0O]1

= Zs5 ® 573

(2*) R& S




TABLE DES PREMIERS CANONS

(3) R& S = Zs @ 375 = {0,3,6,9,12} & {0,1,2} = V3 ® Hj

1{0(0(1]0(0f(1]0|0]1]0]|0O]|1

0O(1y0)j0j1j0j0}1]0|0f1|0]|O

o

0(0o|j1)j0j0j1j0j0}j1|0f0|1]|0O

| =

(3" R® S =73 ®3Z5 = {0,1,2} © {0,3,6,9,12} = H3 ® V;

111]j1(0(0(0]0)0{0]0]J0|0|0]0O]O0
0(010)1]|1]1]0j0]0]0[0[|0|0]|0O]O0
0jojojofojoj1ry1y1j0j0|10(0j0710
0({0/0])0]J0]J0O]JO|0O]O|1f1|1|0]|0O]O
0jojojofojojojofojojojo1rf1y1

(4) Re S =1{0,1,2,3,9} @ {0,5,10}

1{1(1{1(0(0(0|0|0]1]0]0O]|O0

0(0|j0)j0]1]0

(en]
o
o
(en]
—_
—
—

—
o

0(0|10)0|0O]1]1}|1]1(0(0|0O]|O

(5) R® S = {0,1,2,4,8} & {0,5, 10}

1{1(1{0}1(0(0|0|1]0]0]0O]|O0

0({0/0])1]0]0]J0O|0]|0]O

—_
—_
—_

0(0|10)0]|0|1]1|1]0|1({0|0]|O0O

(el N

(6) Re S = {0,1,2,4,13} & {0,5,10}

1{1(1{0}(1(0({0|0|0]|J0]|0]0O]|O0O

110111

—_
o
[y
o

0jojojofojojojojrfoj1)1|1

(7) R S = 8Zs & 5Z5 = {0,1,2,8,9} & {0, 5,10}

1{1{1{0}j0(0f0|0|1]1]0]0O]|O0

1{1(0]0[0]0

—_
—_
—_

0(0|0)J0]j0O]1]1|1]0|0f0|0O]|O

(8) R® S ={0,1,2,9,13} & {0,5, 10}

1{1{1{0]0(0(0|0|0]1]0]0O]|O0

0(0j0]1(0 111(0{0]0]0|0

—_

o(ojojojrjojojoj1rfofr|1|1

(9) Re S ={0,1,3,4,7} & {0,5,10}

1{1(0{1}(1(0(0|1|0]0]|0]0O]|O0

0(0|1]0|0

(an]
jen)
o
(en)
—_
—_
o

0({010)0j0]j1)1j0|1]1[0]O0]|1

[e) BE
=
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(10) R S = {0,1,3,4,12} & {0,5, 10}

FRANCK JEDRZEJEWSKI

1

1

0

1

1

0

0

0

1

0

0

1

1

o

—_

o

o

o

o

0

0

0

0

0

O =

(11) R& S ={0,1,3,7,9} & {0, 5, 10}

1

1

0

1

0

0

0

1

1

0

0

0

1

1

o) N

O =

() B

(12) R® S ={0,1,3,9,12} @ {0,5, 10}

1

1

1

0

1

0

0

1

1

o

—_

o

o

o

= k=)

0

0

0

0

1

0

0

(13) R® S ={0,1,4,7,8} & {0, 5,10}

1

1

0

0

1

0

0

0

0

1

1

0

0

0

o

o

o

—_

—_

o

o

—_

0

0

0

0

0

1

1

(14) R® S ={0,1,4,7,13} @ {0, 5,10}

1

1

0

0

1

0

0

1

0

0

0

—_

o

)

0

0

1

0

1

1

0

| =

OO

| =

(15) R S = 475 ® 573 = {0,1,4,8,12} & {0, 5,10}

1

1

0

1

0

1

0

1

[l K==

[l K ==)

0

0

0

1

0

[en) Bl Ran)

0

(16) R S = {0,1,7,9,13} & {0,5, 10}

1

1

0

0

0

0

0

0

1

0

1

0

o

—_

o

—_

—

o

o

0

0

0

1

0

1

1

(17) R S = 275 & 575 = {0,2,4,6,8} & {0, 5,10}

1

0

1

0

1

0

1

0

1

0

1

0

0

o

o

—_

o

0

0

0

0

1

0

[en) B

[en) B

(18) R S = {0,2,4,8,11} & {0,5, 10}
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TABLE DES PREMIERS CANONS

O |IO |
o |
el fawl L]
— OO
O |IO |
(enll LN an]
— | OO
oI |
O NO [
oD
— OO
O |IO |
— OO
oD
— OO

{0,1,5} & {0,3,6,9,12}

(19) R& S

110

1{1(0[{0}(0|1(0]0|0]0]0O|0]0|O0|O

0j0j1]0(0}(0]0]J0|0f0]0]0]|1

0(0j0)1|1j0j0j0|1]0f[0|0|0]|0O]O
0(0j0)j0j0j0O]1|1]{0]0f0Of1|0O]|0O]O
0({0|0)J0]J0O|0O]jO]jO]O|1|1|0|0]0O]1

(20) R® S = 873 ® 3Zs5 = {0,1,8} @ {0, 3,6,9,12}

1{0]0(0]0|0])0(1]0]0]0

110({0j0|0|0]J0]1]|0]0]|0]0|O0|O

1

0({0/1])0|0]j0]J0O|0O]|0O]|1|1|0|0]|0O]O0

0j0j0]1

0(o0j0)j0joj1j0j0j0j0f0Of0O|1]|1]O
0(oj0jo0jojoj1y1j0fo0fofo|jo0joj1

{0,1,11} & {0,3,6,9,12}

21) R® S

1{1(0[{0]0|0|0]0O|0O]j0O]JO|1]0|0|O0O
0({011)0|0j0)1|1]0]0f0|0|0]|0O]O0
0(0|j0)1]1{0j0]|0]0O|0Of0O|O|0]0O]1

0({0/0)0|0]1]0j0]0O]1|1|{0|0]|0O]O0
0(0j0)j0j0joOjOjOj1]j0Of0OfO|1]|1]O0

(22) R® S = 273 ® 3Zs5 = {0,2,4} & {0, 3,6,9,12}

(=Rl [evl fan) [an)
(=) fan) [an) fan ) L]
o |H|IO|IC O
jen en) (e fan ) L]
SO |Io ||
(=) fan [an) fan ) L]
(ool len) (el Ll [an
OO ||
(ool len) (el Lo} [an)
(el lenl Lol [an) [an)
lanll (s} [evl fan ) [an})
OO |D
— OO |0 |2
o |H|IO|IC O
lanll (==} [evl fan ) [an}

{0,2,7} @ {0,3,6,9, 12}

(23) Re S

QIo|Io |~ |S
(e)) (e fanl) fanl L]
QIo|IC |- |O©
[} Lol fevl [an ) [en)
O [H DD
O+ |IC|Io |
[ev]) (el fan)) [anl L]
il [en) [en)) (el fam)
(e)) (e fanl) fanl L]
oo H|IO|O
QI ||~ |2
O [H[D |
Ll (en)l [an)) [an )} [an)
O+ | |IC O
Ll (==} fevl [en )} [en}

{0,2,10} & {0,3,6,9,12}

(24) R® S
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jen)l [en) [anl) (el L]
(el len) Lol [an) fan)
(=) len)) fan) (an) L]
jen)l [en) (el L} [en)
il [e=)) [en]) (e [an)
ool [en)) (el L} [en)
[l Lol (el lan)) [an)
jen)l [en)) [anl) (el L]
[l Lol [ev]) el [an)
(el [en) LN [an) [an)
jen)l [en)) (el L} [en}
[enll lan) Lol [an) fan)
Ll [en)) fan)) (an)) [an)
o|H|IO|IC O
lanlll (==} (e} (an )} [an}

473 @ 375 = {0,4,8} & {0,3,6,9, 12}

(25) R S

jen)l [en)l (el fan ) L]
oI+ ||
o|H|Io|IC O
jen)l [en) (el L} [en)
jen)l [en)) (el fan ) L]
(el el Lol [an ) [an)
— O OO |
jen)l [en) (el Ll [en)
(=) lan) fan) fan )y L]
[l Lol [evl fanl [an)
lanll (==} [evl fan ) [an)
jenll [en) [l Ll [en)
(el el Lol [an ) [an)
o+ |||
lanlll (==} [ev] fan ) [an})

CANONS SUR Zqg

15.

Il existe 49 solutions de canons sur Zig

= His

=716 D71y =

(1)R® S

[Lftftfefejujafufujujafuefujujifr]

=71 @ Zis = Vis

(1*) R® S

1710({0(0]0|0]0OJOjOjO]0Of[O]|0O|0O]|0O]O
0(1/0)0J0|0]|0O]Of[O|0O|0O]O|0O]0O]0O]O
0(0|j1)0j0fj0j0O|OfO|O|O]O|O]O]|O]O
0({0|j0)1]0{0]j0O]Of[O|0O|0O]O|0O]0O]|0O]O
0(0|j0)J0]J1|{0j0O|OfO|O|O]O|O]O]|O]O
0({0/0)0J0O|1]0]0Of[0O|0O|0O]O|0O]0O]O]O
0(0|j0)J0J0O|jO|1]|0Of0O|0O|0O]O|O]O]|O]O
0({0|0)J0J0O|0O|0O]|1[0|0|0O]O|0O]0O]0O]O

0(0|0)J0J0O|O|O|Of1|0O|0O]O|0O]O]O]O

0(0|0)J0J0O|0O|0O]jOfO|1|0]O|0O]0O]0O]O

0(0|j0)J0J0O|Oj0O]jOfO|O|1]O|0O]O]0O]O

0jojojojojojojojofojo0j1ry0f(0j070

0(0j0j0j0jOjO|jOfO|O|O]JO|1]O]|O]O

0jojojojojojojojofojo0jo010f1j0]0

0(0|0)J0J0O|O|jO]|OfO|O|O]O|O]O|1]O

0jojojofojojojo0j0j0j0j0(0j0j07]1

Hg @ Vs

Zs & 8Zs = {0,1,2,3,4,5,6,7+ & {0,8}

2 R® S

1{1{0(0(0|0|0]|0]|0]|O0

1

1111

1
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