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B~ pIFRAARRETTA

JFEE © fEm x U7 - BERUERL X 20548 > Z2 B Ao FRIRERE BT - 22 MATE _ERIE
Aoz —Elim - BROERRIR > ARG L m, nfRim e (TR

Answer : 3|m U 3|n
AT T-4REE (£ i 515 j 1T(1,] = i + ) — 2(mod3)
ST (@) BT B a HIREHEIE 1-H(ES
FEIREET(0) = T(1) = T(2)(mod2)
SEAANETEEEY > —EEBEHLE0 ~ 1~ 2AIAR T ACHE
pf : BEHUTIE( ) ~(i+ 1) ~(Lj+1) ~(i+1j+1)
TR, ) ¢ 2 [1;] = a(mod3),0<a<2,a€Z
DEITRE(I+ L+ 1) [Ii+1j+1] = a + 2(mod3)
7t (i+ 1)) ~ (i) + 1)~ ¢ [1,,,] = a + 1(mods3)
|1141;] = a+ 1(mod3)
PRUHOMEERI 0 ~ 1~ 2 HURS T-&— 1%
= REmafERfE > #EEHRET(0) = T(1) = T(2)(mod2)
= EH LW o B EEEEET(0) = T(1) = T(2)(mod2)
s ¢ Lm=n=1(mod3)#F - T(0) — 1 = T(1) = T(2)(mod2)
ii.m=1An=2(mod3)zm =2An=1(mod3)#¥ -

T(0)-1=T(1) — 1 =T(2) (mod2)



iii.m =n =2 (mod3)#% - T(0) = T(1) — 1 = T(2)(mod2)
iv.m =0 (mod3)=n =0 (mod3)# - T(0) = T(1) = T(2) (mod2)
HIE R A v RAEARE R - ERETRIER RN -

e

1.m = 0 (mod3) Hn B {E#

TG TARROX B BT DL T HRE » BT ] (s T 50 - 310 A1)

2.m = ((mod3) Hn 38

Jeirkm x (n — 1)BREE > BeiE (n — 1) BB RILTTH LA/ AR 23 - HEs
Btk — TR Ry —BEALEFT LU N HRE - Bl ATA s -

110 01 111 11]1
110(=|1]1|={0]0|=|1]|1
110 110 110 111

3.n =0 (mod3)
fEEEIm = 0 (mod3)AH[F
(=) e JFRERR A
LAEm X nJjgH » BERUERES x 3754& » 7o b foa N AYBERE AEITE - 7= N RS _EANERG

7 —EE > REBE - SRR L B m - nZEURE BRiE6Im U 6|n



SEEELLL R TARSE  (TEE 15 1T

SToq(a) B2 = p,j = q(mod2)(p, q € NO < p,q < 1)iI[I;] » EA&T Fyatiilia Ly
&% H AT TIREIR - (EFTATER A b $RfEiEiR e

Tyq(0) = Tpe (1) = T, (2) (mod2) (p, 9)=(0,0),(0,1),(1,0),(1,1)

pf : BEIX3MEF(2x +p,2y +q), 2x +p,2y +q), 2x + p + 22y + q),

(x+p2y+q+1),2x+p+12y+q+1),2x+p+22y+q+1),
Qx+p2y+q+2),2x+p+12y+q+2),(2x+p+22y+q+2)

WAEE(2x +p, 2y + q)

i =p,j = q(mod2)

] =[x +p=1)/2] + [y +a-1)/2] = x +y +[(p - 1)/2] + [(q — 1)/2](mod3)
DE(Qx +p+22y+q+2)

i=Sp=p+2j=q=q+2mod2)

[Li] =[x +p+1)/2] +[(2y + q +1)/2]

=x+y+[(p—1)/2] + (g - 1)/2] + 2(mod3)

Jit(2x +p,2y +q+2),2x +p + 22y + q)FE—
i=Sp=p+2j=q=q+2mod2)

[Lil=x+y+[(p-1)/2] +[(q—1)/2] + 1(mod3)

= DEIEIFE 0,120V & —K > H="H&p, ¢

= FAEAERRE T EAE RN 2 5 A IRIE Ryt i ia_b (IR R4S o) i
Tpq(0) = Tpq(1) = T (2)(mod2)

1LY © 6|m 2 6B R Ty (0) = Tho (1) = Tho (2)(mod?2) » H-ALEREE MR

%(p0 q0) By (m, n)fE6ATERE(1 < p0q0 < 5)
(0q0) =

(1) 7,(0) ~ 1 =T, (2)(mod2)

ii.(1,2~5) : T\y(2) + 1 = T,(,(0) (mod2)




iii. (2~51~2) : Ty, (2) + 1 = T, (0)(mod2)

iv. (2~53~4) Ty, (1) — 1 = T, ((0)(mod 2)
v.(2~5,5) © Tyy(1) — 1 = Ty, (0) (mod 2)

vi. 6lmE6| i e LL_E R BEHUERG X 1J74%

/JZ\;‘%ETPO(O) = T,(1) = T,y (2)(mod 2)
QZTM(O) =T, (1) =T, (2)(mod 2)
DA &5 R S5 1% A8 [E]

TEFE 1,13 FEAEIEAREL X 636 X 1A TRE RS 4= 2% E

TEAREE -

l.m =0 (mod6)

A& T B p ~ g7

MHp=0-q=0

FeLAEE3S ~ UT R — BRI T LU T R

g
pg
4




Q) EMp,q o FATEIAEL EAUH(E]

2 =0 (mod 6)

{EZEEAm = 0 (mod 6)FH[E]

2. fEm x nJk& - BERUTEE X k58 » 7o b RoA NAVEERGENE - 2 IAG ERIERCE

> B BRIERE o AR R o A m - R (k — 1)m U3k — 1)|n

TEHN2.L RS T 4R

Uil =[G =k +2)/(k=D] + [(—k+2)/(k = 1] (mod 3)

< Tpq(a) el =p,j = q (mod (k — 1)) (p.q € NO < p,q < (k — D)1 » HI&T Fa
RS ) _ERES - E AT TIRER - EATATEEE L B EER RN

Tpq(0) = Tpq(1) = Tpq(2)(mod 2) (p,q) = (0,0), (0,1), (1,0),.., (k =2,k —2)
TEARBITEHRERTTPq(0) = Tpq(1) = Tpq(2)(mod2)

e BEAUR L RS T B ELE (RS T /50,1, 20908 2Bl — 2 > B ={E& T2 p, q¢fHE

of © ek x kf&T-
((k=1Dx+p,(k=1)y+q)
((k=Dx+p+1L(k=1)y+q),
((k=Dx+p,(k=Dy+q+1), (k= Dx+p+(k—1), (k= Dy +q+(k—1))
(k= D +p, (k= 1)y +q)
i =p,j=q(mod(k—1))
(1] = [((k=Dx+p = (k=2)) (k= D)] + [((k = Dy + g = (k=2)) /(k = 1)]
=x+y+[(p+1)/(k—1)]+[(qg+1)/(k—1)] —2(mod3)
(k= Dx+p+(k—1), (k= Dy +q+ (k—1))
i=p=p+(k-1,j=q=q+ (k—1(mod (k—1))
1] = [((k = Dx +p + 1)/ = D] + [((k = Dy + ¢ + 1)/ (k = D]
=x+y+[(+1D/0k—D]+[(q+ 1)/(k - 1D](mod 3)

7i#s((k = Dx+p, (k= Dy +q+ (k=1)),((k=Dx+p+(k—1), (k= 1)y +q) %
6



i=p=p+k-1,j=q=q+ (k—1)(mod (k— 1))
[Lil=x+y+ [+ 1D/(k—-D]+[(q+1/(k—- 1] - 1(mod 3)
= DVEIEIRE -0, L 26V BEIE & —2K > H=A&p, qfHH
= FEFAEIRE JT ARG RS 2 30 BBV FRE Ry R 2 80 m b (R E &S O

Tpq(0) = Tpq(1) = Tpq(2) (mod2)

TEHEL2.2 2 3(k = DIm B3k — Dnbkpiive DLUEFRPE - HALErEmIH Al

pf 4> (po,a0) By (mn) 53 (k- DVERE(1 < p0,q0 < 3(k—1) — 1)

(po’ q0) -

i (1~(k =2), 1~(k = 2)) : T}, (0) = 1 = T}, (2) (mod2)

it. (1~(k = 2), (k = D~(3(k = 1) = 1)) = To(2) + 1 = T}y(0) (mod2)

iv. (k= 1~3(k = 1) = Lk~2(k = 1)) : Ty, (1) = 1 = Ty, (0) (mod2)

v.(k=1~3(k = 1) = 1,20k = 1) + )~(3(k = 1) = 1)) : Tyo(1) = 1 = Tyy(0)(mod2)
vi. 3(k — 1)[mze3(k — 1) B bR BRI 1)X 1744

WHHIIE
Tpo(0) = Tpo(1) = Tpo(2) (mod2)

Tp1(0) = Ty, (1) = T (2) (mod2)

T, k—2(0) = T, k(1) = Tpk— (2)(mod2)
DL R4S R SRR A [H]

EH.23  FAEMEEEE (K — 1) x 1 AYREREENE

TEAR



Im=0 (m0d3(k - 1))

ST LA ~ qo3F > WEAAG DFRENG ) ~ G+ k)~ (+ k,j + EIRESS » B0, j)
ForBH () ~ @+ k) 4k, + R)HIEEE

Hp=0-9=0

351 ~ AT —4HHAE A ETERIEA(LL) ~ B(1,2)
ER T R% 1T B TE3IEREA(LL) ~ B(L1) ~A(12)
Q) HAMp, gy EEL EAikE[E

2.n = 0 (mod3(k - 1))

fssim = 0 (mod3(k — 1) )

(=) BEHURE

fEm X njjkg e - BERUER K X kJ7H% > S —FISE— TR AGREN - SBEYIELSE 11 TEE R
1FIEASEKTT - DA BRI gz —Fii - #RIERIR > A E2 s L > Alm

* nJEUR e EE TR 2

Lk =3 - A X n(n BB B EFAEERE T 2\ n] DR 2= EEH ) L

EH.1.1 ¢ BT ARtk

1] = [%; + %] — 3](mod4)

ST(a) Fb&T Fy a HIRERS E_EAY(E S
FIHEIREE 1 T(0) =T(1) = TQ) = T(3) (mod2)

fesm BEHUREEAS T IR(E LG R T R0 ~ 1 2~ EVRE TSl —K




pf * ZEH(3 X 3t&1
GH-Gj+1)(Gj+2) -
(i+1)(+Lj+1) (+1Lj+2)"
(i+2))(i+2j+1)(i,j+2)

DETTRE (L)) © 2 [I;]1= a(mod4),0<a<3,a€Z
WVEFRG(A+ 1+ 1) ¢ [y 4] = a+3 (mod 4)

WAEEFTRE (42, +2) * [[14; j40] = a+6(mod 4) = a+2(mod 4)
FREA+2)) Gj+2DF— [l pl=a+1(mod4)

l..,;]= a+5(mod4) = a+ 1 (mod4)

42
= DEIEIET0 1+ 2 ~ EHERE 55—

= THUIAEECE - e HET(0) = 7(1) = T(2) = T(3) (mod2)

= EE ST MW EEEHET(0) = 7(1) = T(2) = T(3) (mod2)

ARSI HVRAR A NEFTR - IR TGy TEER - I A BHZES XSRS
I - BIBES RIS TRF SR TR A8 X 2n(n = D144 o By T EiFatH o R
R (A THEAT - FATRIRAE TSk — j = p(mod2)(p = Oorl) - [FIFE » B HE
wge o A EREEHETS(0) = Te(1) = To(2) = Tp(3) (mod2)

MW =IO =W o
Wl O WO
Ol W= O] =] W
HIN[O|H|W| O] W

ClRr|lW oKW H]

Wl oW HI M O]

Ol Wl ol W] =

HlWolw|W =IO




MEE2.1.2 - RGO — j = p(mod2) (p = 0 or 1) > FEEA IR > Rl L
B ETp(0) = Tp(1) = Tp(2) = Tp(3) (mod2)

LR E R84 x 4H)1E T

MRIEME2.1.2 > AR Ep T TaT 3 - B p =1HF BN IR R el - FrLAFd(
HEHEp=001ETE > A/ FEIFTRER ORI T - 1ARH L) - ZOBRRKEFERE
T E - EEEP R L ERR  ERMEEE R IR AR - N5
B— METHISRS AR ST -

4
4

FERE2.1.3 SRS TR RS IAIE 1T
-

. 501 ,
i = i(mod2), [I;;| = II):' + 5J — 3|(modd) + 4i

ST (@) BT By a WIBERE A EAY(E S

WHEIREE : T(0) = T(1) = TQ) = TQR) = T@) = T(5) = T(®6) = T(7) (mod 2)

pf © EEHY3 X 3K& T

G G@j+1)Gj+2)GH - ({+Lj+1)(+1Lj+2)(i+2j) ((i+2j+1)"
(L) +2)

i = 0(mod4)

WIETTRE (D, ) © 2 [l;;] = a(mod4),0<a<3,a€Z

BTG+ L +1) ¢ |1y 54| = a+ 3(mod4) +4

BEITRE (42, +2) ¢ |14y 10| = @+ 6(mod4) = a +2(mod4)

10



FHa(1+27) (1) + 21— |1 j4,] = a+ 1(moa4)

[IHZ].] = a + 5(mod4) = a + 1(mod4)

WBETHRG,)) ¢ 2|L;] = a(mod 4) +4 0<a<3,a€Z
BTG+ 1, +1) ¢ (I 41| = a+ 3(mod4)
DR+ 27 +2) ¢ Ly joo| = @ +6(modd) + 4 = a + 2(modd) + 4
Fta(1+27) (1) + 28— ¢ |1 40| = a + 1(mod4) + 4
|1142;] = a+ 5(mod4) + 4 = a + 1(mod4) + 4

PRSI0 or 4~ Lor S ~ 2or 6 ~ 3 or THIET- &%
= AEmAIAHRIE - RS RR

T(0)+T(4)=T(1)+T(5)=T(2)+T(6) =T(3) + T(7)(mod 2)
= R PEEEE E o AIE R R

T(0)+T(4)=T(1)+T(5)=T(2)+T(6) =T(3) + T(7)(mod 2)

HefPI (5 P SRR St 5 3R B — TR F AT S B 2 & 2 dm ot S HIRETE > mI DUBCE—25 55 -
BES R AR &

% 1= 0(mod2) > FHEN0 ~ 1~ 2~ TVURE » L3 3BEHEIE F] T FRE2LIE 1R (L = 1,2.3)
& (i 4 2L,j) + 2{l;] = a+ L(mod4),0<a<3,a€Z

IR+ 1+ 2L, +1) ¢ |11y 50| = a+ 6+ L(mod4) + 4

WBITHE(E+ 4,5 +2) ¢ 1y o] = a+7(mod4) = a+2 + L(modd)

11



Fta(i+47) - (1+2)+ 28— |1, = a+ 1+ L(mod4)
l12;] = @+ 5+ L(moda)

A LU 8N = 4H(1234),(0235),(0136)

i =1 (mod 2) FEIEEAYJT 2 ATHH1(0567),(1467),(2457),(3456)

R » FRAMTE R — TR E S S8 E] ) ELE S HI4RES - 0 A1720127) ~ (0136) ~ (0235) ~ (1234) ~
(0567) ~ (1467) ~ (2457) ~ (3456) » FAOEHRAT AT PAFIH —(E )\ TT— R HE 3 A HEO~THY T{E 1T
BEWIET

G T £ VO A W L W £ W A W CA S
1 1 0 1 0 1 0 0
1 0 1 1 0 0 1 0
ool . Ll all dol. o]l lol. |1
S 0N I 0 s O i N R V) A S R T A B
0 0 1 0 1 0 1 1
0 1 0 0 1 1 0 1

S Vi) A V'Y A N'Y A ¢ Y AN OV AN OV A V)

5IHE 2.1.4 + W ZoT— WL TRER - ] DURE R A E ROR A

(DERAE 5 FEAX4HVIETE
0
0 0
0

FE b TR = B
DIH A —4H(0356) Ry Bl (0Fmar 8 - e BB (AR AT+ F+2)

TEFR 2.1.5 ¢ AxARF A FEREH & EATA S - FEPRAEEE R EE R
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rpal, =
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S ™™ ™ O o O O

\o/
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1. 8 X n(nEEH)

of - IREMEE2.1.4 > (ERSIER

SRR SERAHIE
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QS
M
M

() () A ()

+aj+ag =

—
S o © © © © O
—

S o o C © ©
™ o O o @ M
™ o O o @ M

_— o O O O

\o/ \e/ N/ \1) o) \e

HAES X n(n R BEOHYIFIUF IR 7 20T DURHE R 2= S B =) _E

]
=
]

TEHE2.1.7 ¢ AFAETEIAES X n(n Ry HBOAYBE T 2 &l e

fE5 + B A ERIp & B KRB R R 2 9] ERAER1A] -

2.k=4

TEEE2.2.1 © TR T 4wt

73] = [ + 37 — 4](mods)

% T(a) Fyt& T By a HUREHE 1A R 0U(EE

oeikes : 7(0) = T(1) = T(2) = T(3) = T(4) (mod2)

MBS PR 1 > BRMELE AT R0~ 1~ 2 3~ 4R BB — K

pf  HEEN4 X 4F&T

@D~ Gj+1)(@j+2) ~(Lj+3) -
(i+1)(+1j+1)(i+1Lj+2) - (i+1,j+3)
(i+2)) (i+2j+1) (i+2j+2) (i+2j+3) "
(i+37)((+3j+1)~((+3j+2) - (i+3j+3)

WETTHE (L)) ¢+ 2]1;] = a(modS),0<a<3,a€Z

BTG+ 1 +1) ¢ |1y 41| = a+4(mods)
14



WEIHE(E+2,5+2) © [1p 40| = @ +8(modS) = a +3(mods)
DABETTRE(1+3,) +3) * [1ys 45| = @+ 12 = @ + 2(mods5)
Hka(1+3,7) + (1) +3)F 1 |I;j43] = a + 1(moa5)
|1145;] = a + 11(mod5) = a + 1(mods)
= DVEREIFET0 ~ 1~ 2~ 3HUBERE & —K
= RemdEHRIE - #EEHR% T(0) =T(1) =T(2) = T(3) = T(4)(mod2)

= PR > QI LR E T(0) = T(1) =T(2) =T(3) = T(4)(mod2)

ME2.0.2 TS TR — j = p(mod2)(p = 0,1,2) » 4 EimEsesA - > JIEH LIS
R T,(0) = T,(1) = T,(2) = T,(3) = T, (4) (mod2)

GRS IRHVRAS U NEFTR - TR EEF1SHSUSTTIER - IR A FEFZREISXISLAN
MBI - BHEEERR MR GG IR AL X n(n e N) - Ky 74 alEm - MRIETERL.
2.2 FIRIS Ty 3 A BEE

ofofo|1|1j1f{2(212|3|3|3|4|4]|4
3(4(4|14|0j0fO0Of21 1|1 |2]2(2]|3]|3
2123|133 |4(4(4|0]|0]j0]2(f1]|1]2
11 |1|2{2(2(3(3|3|4(4(4(0/0]0
410j0(0f1|1)1|2|2(2(3|3|3|4|4
3(3(4)14|4|0f0fO0|1)1|1|2(|2|2]|3
2122|1333 [4(4|4|0]j0]0f1|1]1
oO(1|1|1{2)2(2|3[3|3(4|4(4]0]0
414)0(0f0f1)1|1|2|2(2|3|3|3|4
3(3(3|4|4|4(0f0f0|1|1]1(|2|2]2
1(212(2|3|13|3(4(4]4]0)0|01{(1
00|11 |1({2(2|2|3|3(3(4(4|4]|0
414401001 (1|1(2]|2(2]|3|3]|3
2(3(3|3|4|4(4(0f0|J0]j1]1(|1|2]|2
111|222 (3|3|3|4(4(4(0]0]0]1

Ry 7RIS X niYIFIC L e - ST EE AR T4k -

15



EH0.3 SRS TARSHMERSE ( FIE j 170 41~ = i(mod3)

11 1
[1ij] = [ + 5 = 4(mods) +5 x i

(0,5,10),(1,6,11),(2,7,12),(3,8,13),(4,9,14)
FRENE] L4 HYE T —
AEmAfal R - SRIESTR R
T(0)+ T(5)+ T(10) = T(1) + T(6) + T(11) = T(2) + T(7) + T(12)
=T(3)+T(8) + T(13) = T(4) + T(9) + T(14)(mod2)
EE IR o HIE ERERRN R

T0)+ T(5)+ 7(10)= T(1) + T(6) + T(11) = T(2) + T(7) + T(12)

=T(3) +T(8) + T(13) = T(4) + T(9) + T(14)(mod2)

pf : [EEH2.1.3

R A& B ), ((+ 1,j+ 1), (i + 2 +2), (i +3,j+3), (i +3,)(i,j +3)
#i = 0(mod3) > FHEITLHE - 1HIEb4 X 4BEEVEEE [ T PR3 x Lig1. (L=1,2,3,4)
WNETTHE( + 3L,j) ¢ 2] = a +L(mod5),0<a<4a€Z

BT (1+ 1430, +1) ¢ [Ly 4] = @ + L+ 4(mod5) +5

BT +243L, +2) ¢ |1y 14y| = a+ L +3(mod5) + 10

BTG (i 43 +3L,J +3) ¢ |13 45| = a+ L +2(mods)

FHa(1+3+3L,5) ~ (i +3L,j +3)4F—1 [I;,,] = a+ 1+ L(moa4)
[1i+2j] =a+1+ L(m0d4)

AR 7U4H(0,9,13,2,1),(1,5,14,3,2),(2,6,10,4,3),(3,7,11,0,4),(4,8,12,1,0)
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AR E DU R © FIHEE—TES B50,1,2,3 4 FEES - SWHZIBIEFEEY » 1% S
TH+S5 » SE=TH+10 > g DB Bt A 4H

(07 1 ’27374)7( 1 72’3?4’0)7(273’4907 1 )7(374707 1 ?2)7(4707 1 ’273)

=(0,1,2,13,9),(1,2,3,14,5),(2,3,4,10,0),(3,4,0,11,7),(4,0,1,12,8)

FiE(EH A = 1,2 (mod 3)HY4HE » BRIHE =I5 HIEH R +1(mod 3) »
PUTE B5i +2(mod 3) » FEEEYI| 1% TE%

(5,6,7,3,14),(6,7,8,4,10),(7,8,9,0,11),(8,9,5,1,12),(9,5,6,2,13)
(10,11,12,8,4),(11,12,13,9,0),(12,13,14,5,1),(13,14,10,6,2),(14,10,11,7,3)
[FI B AR M4 & de i

RO~ 14 B — AL > RILFERTA 1S x nityfE g BAFHEEm1S x VRIS x 2 - i B
$H¥fp = O TR > HALERVEERAHE

(D1Sx1

TEH2.2.4 1 15 x 1B AMEAERN I & (E AT AR i B

()

}15

o™ o o o o O

17



100001111111111

—

111
00
10
11
00
00
00
01
11
10

o
<o

10
10
11

1 0
01
00
00
00
00
00
=100
00
00
00
00
00
00
00

1000100011
1110010110
1101001110
0101111111
0111010010
1011101010
0111110000
0011011010
1000000001
0000111001
1011111011
0100100111
0010110001
0010001101

011¢

) 00010
0010

)

)

1
1100001
1100010
1000101

101¢
010¢cC
01001000101
00011000110
(
(

0

01000100110
00000000000
01100110001
01000001111
0o0o0000O0OD0D0O0O0
01001000101
0ooo0l1100011
01100000000

)

(
(
(
(
(
00001100011

10
10
00
10
01
10

01 |x

00
01
11
10
01
10
11

001
010
011
011
011
001
011
001
011
001
000
011
001
111
000

1001100100010001
1100100010001001
1110000001000101
0111010000000011
0011101000100001
0100010011001000
0010011001000100
0001011100000010
0000101110100000
1000000111010000
0010001000100110
0001000100110010
0000100010111000
1000000001011100
0100010000001110

/GRS BOE R AR R - TR AR
CREFEREEAY A (B39 R 52/ BR D)
) 15x%x2

TEFH2.2.5 T AE1S X 2 (R AR EI

()

D O D o @ O

\¢/

15
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(100001111111111 1001100100010001
111100010001110 1100100010001001
100111001011010 1110000001000101
0101101001110060 0111010000000011
0110101111111160 0011101000100001
000011101001001 0100010011001001
0001011101010160 0010011001000101
000011111000001 |xJ0001011100000011
001001101101000 0000101110100001
011100000000101 1000000111010001
110000011100111 00100010001001160
000101111101110 0001000100110010
1100100100111601 0000100010111000
010001011000110 1000000001011100
\011001000110111 0100010000001110

1001100100010000
0100101100001011
0010101100010011
0001001000101 011
0001001000101011
0000011000110000
0001000100110011
=]10000000000000001
0001100110001011
0001000001111 001
0000000000000001
0001001000101010
0000001100011000
0001100000000110
0oo00001100011000

/GRS BOE R AE R - TR AR
CEFERERT TR (E 9 R 200 ER D

EFH2.2.6
FAEEARELS X 3n(n = 2)AYREHE = E B

A+ IR AR RS BB » BB R R 2 ERaERI -
3.k >4

EH2.3.1
k(k—1)—1 1 . _
- H—k — 1j—k}(mod(/€+l))

ST (@) BT B a BN _H(EY

HPIRHETRIER (1] = |

19




TaiReE : T(0) = T(1) = -+ = T(k)(mod2)

fegm BEHUIREEAR T > IR(E NG (EAS T R0 ~ kARS8 —K

pf © #EHk X kJjt&
@) (Lj+1) e, (Lj+k—1)
(i+1L)@{+Lj+1), ., (i+1Lj+k—1)

(i+k—1j)(+k—=1j+1),..(i+k—1j+k—1)
BEHIRG, ) ¢ 2l = a(mod(k + 1)),0 <a<ka€Z
BT (1+ 1)+ 1) [1y, 51| = a+ ke (mod(k + 1))

BEA T4 WEESII— - [1; A9 EIk » Bk + )% 8k-1 > IR +2.) +2)~(i
+k—1,j+k—1)ELHFRIGESH B+ k—1~a+2

Fikg(i+k—1,j) ~(i,j+k—1)FE—:

[l jis| = a+ 1 (mod(k + 1))

[liser )| = a+ k(e —1) =1 (mod(k + 1)) =a+ (-1)(-2) = 1 = a + 1 (mod(k + 1))

= DAEIEIFETF0 ~ 1~ 2. kIVEEIE & —

= REUUaHEE > BAEGEFZT(0) = T(1) = - = T(k)(mod2)

= FE AR o JIEH ERSEERET(0) = T(1) = -+ = T(k)(mod2)

Ry T A E R 0 RIS Sk — 2ERE T o BT AR R T E

i —j=p(mod(k—2)) (p = 0,12 k —2) » FIEL » ZETRHGEN L » HISHEREIE

Tp(0) = Tp(1) = .= Tp(k)(mod2)

20



ME2.3.2

BB (B8] FHEEFE - a1 IKim x ne b4l BT Rk BallIhs
THHSD  BEAURE SRS > Hibp = — i (mod(k - 2))

Zm: n—(1+a(k—1)+kt+p) N pta(k—1)+kt

£ k2 — 1 K21

(kz )

B ARG IR © kR e

SEEE A BBk R AT (K2 — 1) X g 2‘1)
(K2 = 1) xn > b T B AR PR  FRIPIEHRERS T4R9%E > (L0551 91156 ) 17

&= i(mod(k - 1)) L] = [k(kk__l)l_ L - i 1_;‘-:«](mod(gf+1))+(k+1)x.a,’

(0., + 120k + 1), oo, (k = 2) (k + 1))

(L1+(k+ 1)1+ (k=2)(k +1))

(Koo e+ (k= 2)(k + 1))
—4HH T - FEFGRISIVEME - RHIIEROEE] EmE—4H A —EE - BT
K EE R A FNEE - WEEIAE - & 7 ERER - IPIEH T 55— 5= &

st (k2 — 1) x (k2 — 1) = AR SIERF & B (B RS > 4672 By
BRSNS A - T8 EEEssE(K - A EHBIETY MR TRk
Bk = 651 :

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
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M HNEIRHIFRF T2 BB EESELME - F—17 > kETEET] - HER
HRYATO(EE Y - 1 FRYIFI R E - Bk-1EE EE][E—4HO,1,....k-1) » AR

FHEEEIFO0K-1k-2,..,2) » BREG+2 > Fti2xp=1(mod k-DEAEDP = —B@H%{I%%H%/J\E*éﬁi
fig ﬁﬂaﬁﬁu&bﬁ%ﬂﬁ%lE@fﬁ%ﬁb?ﬁ?&k-l)?ﬂ*ﬁﬂ%ﬁ%IET@*%#T% P s R AU R

JBAESRKAT > BAAGETER o FAMTSEIR 100 MRS R AL o] DU REAGE I g - Hesm AT A]
LU B EATEARDTAEY > s Bt 2 AR -
fE& - B ARA FRp S B e BB R R 2 ER0aERI -

(P9 FEm x nift > Bk X kJ7H& > S SIS —1THIE AR Ry o ey - BEAUE B N (&
ALY 2 EBEEENE - BRIEBEIR > ER2EEEEEA L - Alm ~ nZ80i e EPEERIE?

1. k=3

SEE31D ¢ TS TR o (LRSS IS T ] = § + j — 2 (mod 3)
£ T(a) BT B o HIREHSIE_EAE
FIHEIREE T(0) = T(1) = T(2) (mod 2)

AT > —EGBEEN0 ~ 1 2AYAE T AREN

pf : BEHUTIE( ) ~ (i +2)) ~ (Lj+2) ~(i+2)+2)
WEETTRS (0, 7) © 2]1;] = a(mod3),0<a<2,a€Z
BTG+ 1 +1) ¢ |1y 41| = a+2(mod3)
BTG+ 2, +2) ¢ |14y j1n| = @+ 4(mod3) = a + 1(mods3)
YRR E =0 =
(1)ZEERY =75

BT (L +1) ¢ |1 4| = @+ 1(mod3)

22




BT (1, +2) ¢ |1 j4y] = @ + 2(moad),

BT A5G+ L +2) ¢ |1y 40| = @+ 3(mod3) = a(mods3)
QBT =7

BT (i + 1)) © 1] = @ + 1(moad)

BT (1 +2,7) © [1isg;] = @ + 2(moad)

BEURE (i 42,7+ 1) [1i+2j+1] = a + 3(mod3) = a(mod3)

PRIFEAEER] O ~ 1~ 2 VRS F&—1&

= FAIEE(E » #iE4EHET(0) = T(1) = T(2)(mod2)

4

= L E o WIS ERFEET(0) = T(1) = T(2) (mod2)

4TS e P BB REAEIE » BRI S m =0 (mod3)a% n=0 (mod3) I He 6 52 » (E 5% (P Er I
TRt 3IR » FATTY—E RIS —(ERA A B S MEEE - R SGR A
HAtr 4R a A -

AR TS8R R

0 1 2 3
1 2 1 2
2 1 0 3
3 2 3 2

By BT R T MR B A (AR » ] PRI SR A R A SR - SR ERE 1% T(O
) = T(1) = T(2) (mod 2) » PELETESEmEwE 1 - RIS FESTMET(0) = T(1) =T
(2)(mod2) - g4 x 4—{GHE » CEIEMATRMTEIRE I T H A4 X n (n 2 3)

23



b I FeR Al R o > PRI BURIE IR I8 A3 X 42012 X n (n = 3) HELHYTT
& o SORTPRERERIMEN - 12 X nth iS4k -

TEFE3.1.2 ¢ AEMEARS X 4112 x n(n = 3) AU 2 Al &N E

fk: -

1.3 x 4 ol ly—{ ~ =fAf— - =fAfAA sk b N HHEImK -

2,12 X n:

(Hn = 0(mod 3) -

Fo3x4 BB TTHE - wIH 3 X 4 B BEAr HFREIER, -

2)n = 1 (mod3) :

FeLA 23 R BRALHHE - BRI TRt —HRE—INI2 x 1> HER EE=PRE=5DA12 x 36y
BEREEIE > REGTITI12 X 40 H A3 x ARBRIAYITHE » ATE3 x ARy B HFREMEL -

B)n = 2(mod?3) :

FeLl12 X 3R EArHFRE - G N —HREY)12 x 2 > FEREH =FRER=3)HT12 X 417
BEIEEITE - SR GRI 12 X6 > H A3 X 4REAIAYITHE - T3 x 4B AL HFREmAL -

2.k=4

TEFH3.2.1 ¢ A[RHAE 4R - RS 15 1T (1] =1+) -2 (mod 5)
2 T(a) Rt&T Fs a HINEREE)_EHI(E L
TIEIREET() = T(1) = T(2Q) = T(3) = T(4) (mod 2)

TSR EEE - —EEEENE0 ~ 1~ 2~ 3~ 4IRS T ARENE

24



pf « BEHUGRE@ ) ~ (@ +3,)) ~(@j+3) ~(+3,j+3)
WG, )) * 2 1] = a(mod5),0<a<4a€Z
VEFIE(A+Lj+ D ¢ (14 4] = a+2(mod5)
NVETE(E+2,)+2) * [Ii4;4,] = a+4(mod )
WAETTHG (i + 3,7 +3) © [I 143 j43] = @ +6(mod 5) = a + 1(mod 5)
SYRCER =R T =
LI B =75
BEHUTHEG + 1D ¢ 1] = a+1(mod5)
BEHUTHE(L ) +2) ¢ []; 4] = a+2(mod 5)
BERUIHE(L ) +3) ¢ [ j43] = a+ 3 (mod 5)
BRI+ 1) +2) * 14 j4,] = a+3(mod5)
BRI+ 1) +3) * (14 j45] = a+ 4 (mod5)
BEHUGRE(+ 2, +3) * [149 431 = a+5(mod 5) = a (mod 5)
BN =1
BRI+ 1)) iy ;] = a+1(mod5)
BRI +2,)) iy, ;] = a+2(mod5)
BRI +3,)) * [iys ;] = a+3(mod5)
BERUHAE(+ 2, + 1) * [y, 4] = a+3 (mod5)

BG4 3, + 1D * [45 4] = a+4 (mod 5)
25



BEHUTFEA+ 3, +2) * 44 jl= a+s (mod 5) = a (mod 5)
PRI AISER O ~ 1~ 2 AR 75— 4%
= NEmyMaR(F - BEERE T(O) = T(1) = T(2Q) = T(3) = T(4) (mod 2)

= HREHEEE L A BT T() = T() = TQ) = TQ) = T(4) (mod 2)

FEF322  HAEmM = 0(mod5) Bin = 0(mod 5) FF » SEmE FR(F

pfrim=n=1modd#F "TO) - 1=TA) =TQR) =TQAB) = TH)(mod?2)
iim=1An=2(mod5 zm =2An=1(mod5)#s

TO)—-1=TA)—-1=TQR) =T@AB) = T4) (mod?2)

iiim=1An=30mod5) zm =3 An = 1(mod)5) #F -

T0)

T(1) =TQ) = TR)— 1 = T(4) — 1 (mod?2)
ivm = 1 An = 4(mod5)Z#m = 4 An = 1 (mod5) ¥ -
TO)=T() =TQR)=T@B) =TH#)— 1(mod?2)
v.m=n=2mods5)dE TO)—1=TA) =TQ) - 1 = TB) = T(4) (mod 5)
vim = 2An =3 (mod5) Hm =3 An = 2(mod5) fF
TO) —1=T(1) =TQ) =TQB)— 1 = T(4) (mod 2)
viim = 2An =4(modS5) ZEm = 4 An = 2(mod>5) #F -
TO) — 1 =T() =TQ) = TGB) = TA) — 1 (mod?2)
viii.m = n = 3 (mod 5) /%

TO) =T(H-1=TQR)=TQB)—-1=T#) (mod?2)
26



ixm =3An=4(mod5) z{m =4 An = 3(mod5) #F -

T =T =TAO-1=TE) -1

T(4) (mod 2)
xm =n = 4(modS) #F TO) = T() = TQ) = TB)— 1 = T(4) (mod 2)
xi.m = 0 (mod 5) Hn = 0 (mod 5) 4 -

TO) = T(1) = TQ) = TG) = T(4) (mod?)

Rt A A GREERE 2 - HRFIERRFRER - HAETY (240 & B —(E25sHy
BT REE S B REE E > LR SR A H A RS S 25 -

A& 598 MmbE R Bk =3I SmAAR (R - P FHESER ARSI A S (T #R 0 - BRIEGER{E

T(0) = T(1) = TQ) = T(3) = T(4) (mod2) » M 2 ¥ 1 - HIW R0 TR
T(0) = T(1) = TQ)= T(3) = T(4) (mod2) » g4 x 4—(EH » SRRILTRIIHELHE
IPRAT TS 4 X n (n = 4)4E_F A TEARTE Rt » BePTRe B R IR 7 R4 X 58420
x n(n = 4) BERIAIITH - COBBISIRIEARIITEI » 20 X nth S Hsc -

TEH3.2.3 T fEAEMEARI X SE20 X n (n = 4) AR 2 EREN

(D73

145 A l—l T =/Af—M E=/AEa TR -
2.20Xn:

(Dn=0(@mod4) :

Fyd X STyBEAIAYITHE » mTER4 X S Ry BR AL HFREITIAKL -
2)n=1(mod4) :

JeLl20 X 4 B BT HFRE - G N iig —HREH1)20 x 1> FEELEE = FRE=FEY20 X 46

BERSENIR - SRIB G T20 X 5 > HRsd X SEEATAYITHE - w4 x SR B AL HHREmAL -
27



B3)n=2(mod4 :

JeLl20 X 4 B BT HFRE - G N —HREH120 x 2 > FEEERLEE )/ (FEE/BHI20 X 8HY
A BITE » B R 20 X 10 - Ho R4 x SEEAIAY T » ATH4 X SRy BT P2 AL

4)n=3(mod4 :

Jel20 X A BRI HFRE - R N EdR—PREYIN20 x 3 FBEEH B ATREESDAY20 X SHY
BEIEEIIA - SR G T20 x 8 » HFsd X SEEAIAYITHE - w4 x SR BR AL HFREMmAL -

3.k>14

P33 - A EalERay - JefTrT DIHEEHR LA k X (k+ DEkk(k+1) x n(n = k)
RyELHV GRS A PEERE R H AR AT RENE -

TEFH33.2  fEAEME ARk x (k+ DEk(k + 1) x n(n > k) fEERE S 2 ENH

sk
Lk x (k+1) - o F =Af0—(E E=mAA E THHEm -

2.(k+1)xn: {E%n = c(modk) » He <k - 4eblk(k + 1) x kA B » &R F
k(e + 1) x ¢ » BB Ck, k + 1) = 1]c » B EHAEE  DFAEREMa, bt

ak +b(k+1)=c BIAET Ak (k + 1) x kRzk(k + 1) x (k+ 1)40&Hk(k +1) x ¢ °

(FRR IS S bR
(1) E JERE2023 IMO shortlist C189f# B 3|m =X, 3|n
Q) A (R KR By 3(k — DIm 2K 3(k — D |n
Q)EEHURIHFA AR - ko = 35 Fs8x2n(FT$R5Y) » k=4 F515X3n » (EREkEMEREREH - FEHET
s/ NIIBEL » Hesm Ry (k2 — 1) x knik

28



(HFETBIZ AN > k = 35 3 X 4212 X n (AT 5E5) - k=45 fp4x 58020 X n(ATEE4) > {EEk
ARk X (k + 1) Feke (ke + 1) x no AHRHERRA AT AR -

B ~ RRBE
(DERET = 4B
QPR e/ NRIRE I B (AL P e W M T
GW5E H (=) HEEKF A Z TTRl g TR U A TR B & Ay 5 AR U g

(1)2023 IMO shortlist C1
Q)= FEEIRA B I EETRR
(3)https://matrixcalc.org/zh-TW/ FEFEHEE4%

it @ AMELTAVFTAEFRS REEAABLE -

29


https://matrixcalc.org/zh-TW/

[:

337 ] 050411

AERFL R - PP hnxn P R OERE
22K P2 AT ARG 0 2 Tt P RliEEH Y

Zo— e oV 0 Ak TR (S 2INA R F I rEE m & n

JoFKRFHRALNR SEFER bk e Ho B0 kB R

P REREFAP RN ZEP Y UEIINA RGP Y F I EE DS D
ﬁ_ﬁ.‘u/ﬁ; 3(k 1) o g pb “KA,\ m:h;r_% ¥ ’/\%\E‘ ig(?} "L'fﬁ-/)» }:?)r_i = %
Lo FEH P R A AR A SRS L A A

B o AR RSB AR 2 Teh L P RplERE Y 2 - e

ik
[
3

b2 &7 e ARG ok T
BRI} GEAP o miﬂd %35 ﬁ%ﬁa&?p v
i E AR E N k=3, 4 A AR ITE T S - i feen

FE BN R R o






e B R T ] B A [
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\

iRy 2023 IMO ShortlistRz p pF » sV IRCLedE P (34 s > P 5 P 2 Y > EBREIFL 3R> 22 LT B > 2 Tt PRE? 2
— e o FFITHAL > R EIAETY Y o PIRREIAER o NP > NS SR A& %?{,T&%—t“ MW g5 FARELOES -
F TR
1. f2 4T
0 M mATIE N T EB
W T EBAP

4. W 3 R 3

- ~ JiE4Ep (2023 IMO Shortlist C1)

Py

2%

VRS S, B R R 170 % ) 1] =1+)-2(mod3)
£T(a) & fe+ Sashrl et i

A4k R T(0O)=T(1)=T(2)(mod2)

Bibdo® I - LEEFF0 1 20k F hid

A item, nE3chle AR > FIL T fmAn i 3R B 18 6 AR 0 FREGFHRITES Loy

= o~ R AR

pf:iE 3x3+ F (2x+p, 2y+q), (2x+p, 2y+q), (2x+pt2, 2y+q), (2x+p, 2y+q+l), (2x+ptl, 2y+q+l), (2x+p+2, 2y+qtl), (2x+p, 2y+q+2),
(2x+p+l, 2y+q+2), (2x+p+2, 2y+q+2)

% 3E (2x4p, 2ytq) 1=p, j=q(mod2), [ I;; 1= (2x+p=1)/2]+[ (2y+q-1)/2 | =x+y+[(p~1)/2]+[(q~-1)/2](mod3)

& 3E (2x1pt2, 2ytqt2) , 1=p=pt2, j=q=qt2(mod2), [ I;;]=[ (2x+p+1)/2]+[ (2y+q+1)/2]=x+y+[(p~1)/2]+[(q—1)/2]+2(mod3)
> $(2xtp, 2ytqt2), (2x+pt2, 2yt@)# - , 1=p=pt2, j=q=qt+2(mod2), [ I;;]=xty+[(p=1)/2]+[(q—1)/2]+1(mod3)

=& PR 0,1, 200 W &2 - &, ¥ = fp, i P

>FF aFEFF 2R AT 2 P auf i LR 230 P (TR L)PFTpq(0)=Tpg(1) =Tpq(2)(mod2)
RO L2:6In6Inm s LTpa(0)=Tpa(D=Tpa(D(mod2) » # # ket s
2 (p0, q0) % (m, n) 648 (1<p0, q0<H), (p0, q0)=

i (1,1):T,,(0)-1=T,;(D(mod2)  ii. (1, 2~5):T;(2)+1=T,,(0)(mod2) iii.(2~5, 1~2):Ty(2)+1 =T, (0)(mod2)

iv. (2-5,3~4):Ty; (1D=1=Ty;(0)(mod2) v. (2~5,5):Tyy(1)~1=Tyy(0)(mod2) vi.6|me 6 npEis Bt + i & F iz 3, 6x1 2

s KT (D) =T (1D =T,0(2)(mod2) & T, (0O =T, (D =T, (2)(mod2) 11+ % %45t 4p I
ROEL L3 A RDGS B A B 2 s
1.m=0(mod6) 2.n1=0(mod6) (O[] To] [ol Tx] [27 Tl [2] T1] Gi) [o[ Jo] [2] T2l [1] 1
g+ * P utapsgr g 152 2n=0>modb) 4R

(=0 ~ 40 L] Jo| |1 1] _fof [o] |t 1 o o] o] Ju] Jo] |1

A& 327 5 - Hirem(1)Fir 1 0| |1 o| |1 o] |1 1 0 o] |0 o| |1 1
FRIT - REE- FE67] 5 - EimeF(QDEE
(2)E sp,qespiT2 B+ it4p e

pf:#FEkxk# + ((k=Dx+p, (k=Dytq), ((k=Dx+ptl, (k=1)y+q), ((k=Dx+p(k=Dy+qtl),...., ((k=1)x+pt(k-1), (k=1)y+qt(k=1))
¢ 3E ((k=Dxtp, (k=1)y+q, 1=p, j=q(mod(k-1)),

LI =L (k=D xtp=(k=2) )/ (k=1) J+[ ((k=Dy+q—(k=2) )/ (k=1) ] =xt+y+[ (pt1)/(k=1) [4+[ (q+1)/(k-1) ]-2(mod3)

< 3 ((k=Dx+pt(k=1), (k=Dy+aqt(k-1)), i=p=pt(k-1), j=q=q+(k-1)(mod(k-1)),
[IH]=[((K—l)x+p+1)/(k—l)]+[((k—l)y+q+1)/(k—1)]sz+y+[(p+1)/(k—1)]+[(q+1)/(k—1)](mOdB)

? e ((k=Dxtp, (k=Dy+at+(k=-1)), ((k=Dx+pt(k=1), (k=D y+aq)# -

i=p=ptk-1), j=q=q+(k-1)(mod(k=1)), [1;;]=x+y+[(pt1)/(k-1) J+[(q+1)/(k=1) ]-1(mod3)

SSEBIRF0, 1,20 L - 2, P 2R, QIFF2F 3 kT3 2R R AR e F i 2 5 BRI L (FivrE L)
Tpq(0)=Tpa(1)=Tpq(2)(mod2)

L 2.2:3kD & 3(k-D) Inphis L b, e SRRl
pf: 4 (p0,q0) 5 (m n)H3(k-1) 4 (1<p0, q0<3(k-1)-1), (p0, q0)=

i. (1~(k=2), 1~(k=2)):T;;(0)-1=T,,(2)(mod2) ii.(1~(k=2), (k=1)~(3(k=1)-1)):T,,(2)+1=T,,(0)(mod2)

P11, (k-1-3Ck-1)-1, 1~(k-1)): Ty (2)+1 =Ty, (0)(mod2) iv. (k-1~3(k—1)-1, k~2(k-1)):Ty;(1)-1=Ty,(0) (mod2)

v. (k=1-3(k=1)-1, (2(k=1)+1)~(3(k=1)~1)):Tyy(1)~1 =Tpy(0)(mod2)

vi.3(k-1) |me* 3(k—1) [nFFi% & F g 2 E B~ 3(k-1)x1 > #

2% KT (=T, (D=T,4(2)(mod2), T, (D =T, (D=T,,(2)(mod2), ..., T, o(D=T, ,(D=T, , ,(2)(mod2)

vk R A B4R R




1.m=0(mod3(k-1))

B+ % Fafeap s e B 0 AL ) E B0, §) > (A4k, j) > (ik, jrk) R B B(1, )& o (1, §) ~ (4, jtk) ~ (i4k, j+k) el
(1) p=0~q=0

#3727 - fd 2SR IFACL D) ~B(LL, 2)

EFIT B - 7o Bl - 7R 308 FACL, 1) ~B(1, 1) ~ACT, 2)

(D)E pqragiE2at itipk

2.n1=0 (mod3(k-1))

T;28n=0 (mod3(k-1))4p ¢

1.k=3, ¥ % 8xn(n 3 & #)hlin i adfe (75 55 F 18R B 23056 »

pf @ E B 3IxIH+
(1, j) ~ (1, j+D) ~ (4, j+2) ~ (4, p ~ (i1, 4D ~ (41, j42) ~ (142, j) ~ (142, 34D ~ (4, j1+2)

i R(1, ) 4 [1;]=almodd), 0<a<3, a€Z iF > #(i+2, j+2) : [1iy;»]=at6(mod4) =a+2(mod4) o(o|l1]1(2]|2]|3]|3
%3E S R (141, j+D) [ ]=at3 (mod 4) 2313|001 |1|2
> (142, j) ~ (4, jt2)#E - [I;;p]=atl(mod4) ~ [I;,y;]=a+td(mod 4)=a+l(mod4) 1|1(2]2|3[3]|0]0
SUMIEF0O~1~2 3T R E - =X 30|01 |1]2(|2]3

PhiemE T FiERE RS TIO=T(H=T(2)=T(3)(mod2) 21231300 |1]|1
S>F L 2MAFTP L P FrEZ R TO=T)=T2)=T(3)(nod2) ol1]1][2]2]3][3]0
okl 8 et fdet BT 0 AT § 8IS U 0 TS R F S R8N P S s[3]ofof1[1]2]2
FREGENPFEG L IEEGS R 8x2n(n>2)1r4x4 B o d S EIE Y A SR BRAFES 11212131 3lolol1
NPT RS E L - J_p(mod2>(p Oorl) > B3> =& 230 gt > Plap P Z 0% & Tp(0)=Tp(1)=Tp(2)=Tp(3)(mod2)

TS g AxAela)
AL F2.1.2, 7 & &3 BpIE {73t BAp IS &S 24k (ERA 5§ 4 Mru«»x PR &Y Rp=0 ), e T RATT (Z R OR LA P T IR L), SiES
IE‘,g ,—.» J r] £J]§ FLT]/EE"«V /% iu 2 ,:_,. ,;" e 2\ ,]aa é;ﬁ;g;?é' ;?;Rﬁ/;ﬁgﬁﬂ LL_,L\ ,]aa;lyj‘ﬁf;%ﬁ;: —-L—,hg_* mfmﬁ% iﬁmﬁxﬁ_ﬁ‘”

0 0 1 1 1 1

0 0 0 1 0 0

pf @ FE=3Ix3¥+ (1, )~ (1, j+1) ~ (1, j+2) ~ (1, 3) ~ (i+1, j+1) ~ (141, 342) ~ (142, j) ~ (142, j+1) ~ (1, j+2)
= 1=0 (mod 4)
LiE 2 (1, j) ¢ 4 LI ]=a(mod4), 0<a<3, a€Z ~ i * #(1+l, j+1) * [I;};;,]=at3(mod4)+4 ~ & FE > £(142, j+2) * [y, ]=atb6=at2(mod4)
>R (142, j) ~ (4, jt2)#F - [Iy;]=atl(mod 4) ~ [I;;,,]=atd=atl(mod 4)
Z1=1(mod 4)
%3E 3 (1, ) F 4 [ ]=a (mod 4)+4, 0<a<3, a€Z ~ & > #(itl, j+1) : [I;,;,]=at3(mod4) -
L3 2 (142, j42) © [ 19540 =atb6(mod4) =at2(mod4) +4
> R(142, )~ (4, 128 - [ p]= a+1(mod4)+4 | I;,9;1=at5(mod4)+4=a+1(mod4)+4
ff]»”‘ < 3% 3l0ord ~ Tord ~ 2orb ~ dor7snfe+ & - %
o g T PR ‘:Z}\19T<O>+T<4>—T(1>+T(5>ET<2>+T(6>ET<3>+T<7> (mod2)
=>x=$ DIRA R oo BlEP PR AR T(0O)+T(4) =T(DHT(B) =T(2)+T(6) =T(3)+T(7) (mod2)

A H R Y EE%% 1&4 — S TG D] B e & AL, T OL R - B dih, Tl A g vt e g
Fi=0(mod2), #1012~ Te f, B xGEBHFHe T T # oL 15 (1=1, 2, 3)

N’»é’" (1421, j): ” [ ;]=atL(mod4),0 <a < 3,a€Z ~ &> £ (1+1+2L, j+1):[I;; ;;; ] =at6+L(mod4) -

&g > (144, j42) [ 1.y j+2]Ea+7(mod4)5a+2+L(mod4)

(1, j+2) ~ (42, P - [, ]=atl+ Lmod4) ~ [1;,5;]=atb+L(mod4)

oy eh = e (1234), (0235), (0136)

i=1 (mod 2)* F e ;87 35 41(0567), (1467), (2457), (3456) » FJ+ > NP FE - X4FEXN € 5| A fale & cndhmg - &~ % E.(0127) ~ (0136) ~ (0235) ~ (1234)
(1467) ~ (2457) ~ (3456) o *+ A w ) d — i~ - 3 4758 2 B R 0~T0T B & B #oehfia) o

/

(0567) ~

(DI A pdxdenfia > B @ o 2% e (o B) > M H Y - 2(0356) 5 vl(o% m+¥ic,edm BBO)(H s e T ) 0

[==]
[==]
[an}
[==]

pf * RIpEF2. 1.4 & * 5L (Ao §) -
e eI m A Fah B AR BERE- FAAR O M REBREIBEEEAR

O = O O
e e =R = =R == T )
= = O R © O =k O
H O R B © Rk O O
Iommomooml
[
—
(eI e i = R e R o |
=
[
OHHOHDO
Qe o o o0 6 O O o
[
—
O = = N
[
e =
[ B N e e = R == R )
O = e e e O e
|
=
O == O = OO
|
—
[
HDI—'-
(==l N e e = B = I =
O = = = O = =
[
— =
IQ(‘b(‘h(‘bQ(ﬁOﬂ&I

=R — TN N S S R S
| I
b @ o L= oo

QO ® o ® 0 ® O o

_F o R O R O R K
- O O -
O HH OO
cococ oo oo -
cccococ oo

oD = O = = O =
O HC O R O R KR
cococ oo oo~

- OO
[N R el e =]
(e Bil e Bl e B
= O = O O
o o o o o o
| i = B e B
o O © o © O
[ i )
(B N

(2)% & 8xn

pf:frdxd % W, I % &2 0% &7 42, & &

B ) () o) ([F
(3>;l‘; /,%8)(1’1(1’1% T‘% ﬁﬁ:> 0 e 0 1 0 e
4ot Bl R 3 8xn(n s 80 R A (FS KT LA 2 2N B == ol Lo
0 e 0 0 1 e
0 e 0 0 1 e
\o/ e/ o) ) Vo) e

2. k=4

pf:zE i+ &2k=34p F

R F2.2.2, 7 B33 2 =3B R Htwm, NP F IR T = 107 I0F Rk, FIpt 2P R § 3 R1oxIomMp 0l ) c JEHFAPRIRP & iE2 a2 5735 loxn(n > 2) -

pf:lF %322.1.8 % k=3 N4l » A P45 1 9 e 28
(0,1,2,13,9), (1,2,3,14,5), (2,3,4,10,6), (3,4,0,11,7), (4,0, 1,12, 8), (5,6, 7,3, 14), (6, 7,8, 4,10, (7,8,9,0,11), (8,9,5,1, 12), (9,5, 6, 2, 13), (10, 11, 12, 8, 4),
*

(11,12,13,9,0), (12,13, 14,5, 1), (13,14, 10,6, 2), (14,10, 11,7,3) » Iz RE e & & f

(0]

pE:* BN F B W A B RE A7) H 15 50 bt B 2], 457 0= AR fR o

T2 D HITPETRTI Fpt pASE - #-F - md TR R RED L ETE o



2.3 1A e s $ (1] = [+ ) — k)(mod(k+1)) » £ T(a) 3 465 5 asidl 4o 1 i e »

k—1
A4 B T(O)=T(D=-=T(k)(mod2) » £ #HEFEBVRE R it ¢ B 3 5 0~k F+ &2 f- =
F2.3.2: 8 P iB % F - Bn@E]T G B, T R0 B s Y muplicd G s aie S i 50, B £ hmin D R, 4

p= j—i(mod(k-2))

i([n(l+a(k1)+kt+p)] | [p+a(k1)+kt] 1)

p— k2 —1 | k2 —1 |

AP T sk o 0 B B RKS $ P (K-DxnZ (KP-1)/2x(k*=1)/26h i m 2 E P & %
;‘;faﬁ;;pi% (k?—1)xn

1R e TR | (7

AR B BLFIAEF 0 21 =i(nod(k-1)), [1,;]= KD 1l-|-—]— k] (mod(k+1))+(k+1)xi”

k-1

(0, k+1, 2Ck+1), . ..., (k-2)(k+1)), (1, I+(k+1), ---., 1+(k- 2)(k+1)), (k,....,k+(k 2)(k+1))
- 2#HcF ¢ > /%'%zpﬁnf%mlﬁ'#ﬂl’?’q]“# kN’»%il;LJPm‘*" v H Y - BEHRF OBETRAREBEEIFONE > TEMAIF LT REFE B FE
,L\.,]aa,g?r 3 fk—ﬁéﬁf#{fﬁ—’*\ ,;}ﬁ_'@ﬁflém (kz 1))((1{2 1);11 ]mé'#kﬁi—r“'?ﬁ Lﬁ"*" F & 5 m;lja“\:’_L ﬁ;mﬁa_ﬁpﬁﬁ\ﬂ_‘:(/{lr\ ,_vhg

s (k*-1) s a5 “%é-ﬁ'SEf’T'L Brogy 2 0 R IF“?TRIO'/Tm*%‘ﬁKﬁ R ER AR i ik F Y R P B D 2R
P s AR P el e

T EITEY R Papl po L o B - w—émﬁ*wﬁ Pt o

( ) femxn ® ’sz’»kxk R F- 7% - Tt ERZ LSRR ERH TS ﬂ’f(’z‘%&%ﬁ)ﬁwﬂmw P TR 1S o At B 2IRA I 0 Bl
nJg k& & 8 i il
1. k=3

23.1.1: 7 B3 St > = ,‘é%’?i?d%’ijﬁ[l--]:iﬂ 2(mod3) » 4 T(a) & #+ & adm e b aip e
A7 he uT(O) T(1)=T(2)(mod2) > & #4- i@ %9‘ » — ”’I;é' B0~ 1~ 20 F KEmg
EBS (1, )~ (142, 1) ~ (4, j+2) » (1+2, 12) > % E 3 #(1, j) ¢ £ [I;;]=almod3)0<a<2, a€Z
3 2 R (14], D) ¢ [Ty J=at2(modd) ~ 38 2 #(142, j+2) * [14y;0]=at4(mod3)at](mod3)
g B 2 2T 2 &
(E>~ = &
E P2 (1, g4 ¢ LI J=atl(modd) ~ # B2 (1, j+2) * [I;; ] =at2(mod3) »
E P2 (14, j42) ¢ [ 540] =at3(mod3) =a(mod3d)
(2)iEPT = &
FE P2 (14, j) ¢ L J=atl(modd) ~ #E B2 #.(142, j) ¢ [1;y;]=a+2(mod3) ~
E P2 (142, j41) ¢ [ | =at3(modd) =a(mod3d) » Flpt & E 30~ 1 ~ 260+ & -
e T EIFERETO=T)=T(2)(mod2) » F & 23 F 3+ > PlgpF BF 7 s LT(0)=T)=T(2)(mod2)
i.m=n=1(mod3)FF » T(0)-1=T(1)=T(2)(mod2)
11.m=1An=2(mod3) s*m=2An=1(mod3)F= > T(0)-1=T(1)-1=T(2)(mod2)
iii.m=n=2(mod3)F > T(0)=T(1)-1=T(2)(mod2)
iv.m=0(mod3) 2 n=0(mod3)F* > T(0)=T(1)=T(2)(mod2)
FIL R FAv.iEE e A R EAPFHERIFEFR N 0] BAIDR - BIALDBEA @A o Flt AR R B
Eg]\‘z?_ﬂg ©

J

BB+ VBt Bl - HEAn 3 e TEH T BEZEP IR EIE 0 I 2 3
FiITEREETO=T(H=T2)=T3)(mod2) » FIp = & >IRF ¥gp + > : . : .
plEp F P E s R T(0)= T(l) T(2)=T(3)(mod2) -

X EAXA- TR SR FLBAPFRBUFE DD 75 4xn(n>3) 5iE FiE S s 2 3t o 2 I 0 3
P R AE E D 13 3x4 12xn(n=3) & H e 1% FiRF TS AP [2xny wiF Ak oo 3 2 3 2
fei%

1.3x4 : Fd - BT =2dfr- Bz b L FTHEH

2. 12xn :

(IDn=0(mod3) : 53x4 5 H =3 > ¥d x4 5 H=FHEnH = o

(2n=1(mod3) : % 1112x3 % H i » & FIT hfd - 2 (X 7121 - LEI L 6 = (X 2 7)) I Gr 555 > B §H1T 124 3 3345 8
et f o T xd s B R S

(3IN=2(mod3) : £ 1412x35 H mfi g § F17 Btd— £ (H— 7D FER T 6 = $(F 2 7)) NI Aerdl Ko 0 Bis §FIT 126 H 53x43 ¥
CELE R KRS X F LR

2. k=4

I3, 2. 1: ¥ BRI %m, ERF1AF [ ]=1+j-2(mod5) » £ T(a) 3 £+ Sah e b ehip ik
4o KT =T =T(2)=T(3)=T(4)(mod2) > &H4c®EB > - T E€EBFI0~1~2 3~ 43 K
pf:3E 2 B k=34 Ir

£323.2.2: % 5 5 m=0(mod5) & n=0(modb5 ) F*, ¢ ;% &_if i*

pf:38 /2 k=34 F¢

Fpt E 3 m=0(modd) & n=0(modo)FF 7 ¥ ¢ &%, LA PR EJ/ITLEFER, F 7 75 - BEAD B H- BAODFHA v i@ F 230, Flpt A
BF*E L SR RIER o
RefeF ¥ b S BR=3ht W SR, T B R ZEP 2 w4 E T, EFELALETO=T(D=T(2D=TE)(nod2), F1b 5 & 208 55p +, P3P
=% m X T(OH=T(1)=T2)=T(3)(mod2) -
X EAA- B, EEF AP RFRBUFES R 5 Axn(n>4) 5t S B R i, PR IR AE 2 15 A0 20xn(n>4) & B e R 5
R E TSNP IR, 20xns AEF ALK o

323, 2. 373 B i%F #AxHE 20xn(n>4) sl B > 3N fn o

Tz 8k=3r2 1L

3. k>4

15873, 3. 1: %ﬁf’ dEF g, AP E aeg B iz g i kx(ktD 2 k(ktDxn(nzk) & 8 e L i A A e
7323, 3. 2: % ivix Bhx(k+l) & k(kt+l ))xn(n=>k) e 7 > 385 o

APEI

Lkx(kt1):7d - BT = dfo- B = b L8 F THEM D o
2. (k+Dxn: Bk n=c(modk), 2 c<k » ® 1 k(k+])xk s ¥ =8 4%, ¢ #17 k(ktDxc » F15 (k, kt1)=1]c, ¢ P 42 €32, &35 & FHkca, bit aktb(k+])=c, T
# * k(k+1)xk% k(k+1)x(k+1) 2 & S k(k+])xc

L-FELEE8HG

b

(1):% & 7 422023 IMOshortlistCl &% % 3|me 3 |n

(2)#-mAgze @ 3 kenfz 2 3(k—1) |met 3(k—-1) |n

(3):E P~ PR ez, k=3P+ 5 8x2n(7 £L5F), k=4 5 15x3n, = Lk & PP, B d 35 i B, 4256 5 (k'—1Dxkn

(4)Fg 4525 R erfiz, k=3FF 5 x4 2 12xn( 7 &5 ), k=4PF 5 4x5 20xn(# 4.5t ), i R k¥ 1T Jkx(kt+1) % k(k+1)xn, i 7 £z 5 H 5 7 5 f# o

R~ AXREY s 2 Y TR
(D#F = :ﬁﬁvﬁ"}‘% (1)2023IMOshortlistCl
(2048 34 B | 0 6 = e ié P45 90 3 AT ¥ g ()% ° B o 32 P (5350

(B)Fg p ()Y ERkiFA s A4 2N @20 Lo 2 HEP &2 (3)https://matrixcalc. org/zh-TW/4E L 2+ & 4
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