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A71E Aol
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(11) Z] &k

A% N $lol Ao AP N—N, x+—>x" 7k Aol=o] ek

tl]z‘?

x*E=y =z #Fy", xT =y =ax=y

(i) ZE 94 xe Nol hate x" +1 ok,

Gv) (53t Ay F2) A% Nol F2AF Sol sl vy F 24
o] JHUTIIL 1A,

@ 1S b xeSod, x" e Sl
ol Wj, S= N o]t}

el (i) o AMFS FARF(HE S, successor map)olEt i xt B
x 9 F A4, immediate successor)2Fil T} 9] o] A ojo] A
1"=2, 2"=3, 3" =4, 47 =75,
olgta &1 N = {1,2,3,4,5, -} o]th

Ae 2 999 94 xe N st thg FolA s} e o sk
7 g,
1 x=1 2) A2 & pe N gated x = vt ot

T W AYE HEAIE 94 xe N AAS S S sk

e
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i) o oJste] mE peN o tate] pT +1olmE 12
z27 (1) e w27 R [ e Solth
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oAl xe Solgta Ak o W, x = 1°W, F 19 (i)l 23t
xtELAN xT =17 omleNomz 5" & x4 (2 We BH=
AT mea xF e Solt) e x+ 10w, HZd pe N o st
x=0v" B2 x7 = (vT) o]z vt e N oA Fe 19 (i) o 2la}e]
xtElonR T B 27 QWS WEAT T M 2T e Selr g
v, 4o 19 ()l elae] S = N ot

meba BE x e N o diste] A7t J A

49 3 A% N o A9 F 92 x,yol dalel & x+yE B
ol AgH oz Aot

G x+1=x" i x+y"=(x+y"

Aol Ageolot A A T (HY 1 Gv) ol 93t Fg N 99 Al
+ & 2 Aol¥ tH(well-defined).

A8 4 7% N 919 sl + o #ste] thgo] Ay

Al: (x+y) +z=x+ (y+2) (Adu )
A2 x+y=yv+zx (8 =)
A3 xtz=ytzeold, x=yelth (208 )

=W 0 Al19 54
oAl x,ye Nolgta afah WA z =19 w, ] 30 2J3}o]
(x+y) +1= @+ " =x+y" =2+ (+1)
olER, z=14 9 AlL AHIh
el x,y,z2€ Noll tiste] 54 (x+y) +2=x+ (y+2) 7t B9
stk 71kl o] W, o) 3o 3]
(x+y) +2" ={(x+y) +2}" = {(x +(y+2}"
=x+(+2" =x+(y+z")
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Wk 2E 94 x, v, 2 No| o] Al1S A3}
(2) A29 =4

xTH1=(x+1D) +1=(1+2 +1
=1+ (x+1) =1+x"
meta] BE 94 xe N gigte] x+1 =1+ x°|th
oA o9l A& xye Neol tistedl 54 x+y=y+x7t 44
% yol ¥ APo Fyunh
wA 919 Aol slstel y =19 9 o] A& Rk
2el3, x+y= y+x 2 ek, ge) 33 Alel ¢lske] thgol
¢ h=kla=g
xty =ty = +0"
=y+x" =y+(x+1)
=y+(1+x) =+ +x=y" +x
mEa] BE 94 x,ye N tgte] x+y = y+ x ot}
(3) A39 51
HA 94 x,ye No thste] x+1 = y+ 109, 42 3 o 23}
T =yt ol wEkA Al 1 (i) ol kel x = yo|t}.
ojAl ¥4 x,y,z€ N ol thate] A3 7} Atk 714 skALw
ol W, x+ 27 = y+z" o, gl 3] st (x+2)T = (y+2)°
o=z Aol 1 (i)l 9t x+z=y+ zolx uweA 7pHe <3t
x = yol|th
aEER RE A4 x, v,z No tiste] A30] AHE}
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A 5 2E 94 x, ye No tste] x+x+ y ot}

T W A LGl dete] 1#y" =y+1l=1+ycl2R x=1
d o x#x+ yo|th
a2 x, ye Nol tate] x+x+ yolgtn 7188, 2" +=x" +y
olty. AAZ, 27 = x" +yold, A2 9} Ho] 39 o}
xt=xty=ytx =t = (xty)”
oJBE x=x+y & ¥Ho] Ego] A
uebd 2E 94 x, ye Nl date] x#+x+ yolth

47 6 Aol F & x, ye No dajo] tg FolA s} 12n w
7t AR,

X
(2) H33 i we Noj thste] x = y+ uolth
(3) A3 P& ve N disted y = x+ volth

s W 9A 1), @), Q) FoIA sty AHgs THIH

el 20 ofste] v FolA stk 2gal & syl A3t

(@ y=1

(b) A3 92 ve N Hat] y= 0" = v+1=1+volth

aER, x =149 W Jg= dHI
oAl F & x,ye Nl thate] (1), (2),
A4, xt 9 yol ekl g g derh

D x=yold, 2" =" =y+1o22 (i) 7} HHIT
@ Ags 94 we N gt x = y+ u ol Ak

o, x" = (y+w " = y+u AER (i) 7} FAH
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of madrh AR, (1) 3} (3) o] B APstd, A 50 madd
aelaz, (2) & (3) o] sAlel e,
x=ytu=(x+v) tu=x+ (v+u)

2 Ho] A 5ol Eednh
kA (1), (2), Q) TollA syt 28 & syt SH I,

Al 7 J3 N g9 F A& x,y°l dste] 7 x-y & bt 2
of AdHLeR ot

@ x-1=x () x-y " =x-v+x

9o Aok Ay w2l ofstel [ N 99 H4 - & & Ao

49 8 {4 N 919 w41 - o #sto] vhgo] Hh

Ml: (x-y)-2=2x-(y"-2) (As )
M2: x-y=y-x (3 )
M3: x-z=y-z°, x=yelth (22 )
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D: x-(yv+t2) =x-v+x-2 (x+y) -z2=2x-2
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olm® z=14% W D A S| FHI)
el x,y,z2€ Noll tate] 54 x- (yv+2) =x-y+x-27F A
stohal 7hgskd, 4o 3, go] 73 A3l 93t
¥ (y+z")=x-(y+2)7"
=x-(y+z2) +x
=(x-y+x-2)+x
=x-y+ (x-z2+x)
=x-y+x-z"
olmE 2o thEiME DO A 54 Yt
mebd ZE x,y,z€ N o diste] Do AA 54 AT
A e s DO B4 Aol Ades THE ¢ 3
2) M2 °] 51
w8 Aol 7o 9ste] 1-1=1°Jth
¥, 94k xe N gjste] 1-x = xetal 783k, Al 73 49 34|
gt 1-x" =12+ 1=x+1=x" o]t}
et ZE 94 xe No el 1-x = x-1°|th
olAl x,ye N olgta & uf 9o Aupo] &ate] x-1 = 1-x°|th &,
x-y=y-xetil 7HSA, Ao 7% Dol 9ste] vhgo] gyt
x y =x-ytx=y-x+x
=y-x+1-x
=+t -x =y
mebd 2= x,ye Nol tiste] x-y = v+ x|t
3) M1¢] 54
HA x,ye Nolgta & o, Ao 70 oJste] vhgo] A Hg
(x-y-1l=x-y=x-(y-1)
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=@-»-z+(x-y-1
=x- ) txy=x-(y-z2+y
=x-(rzty-D) =x-{y:(z+D)}
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uebd BE 94 x,y,z< N ol thste] M1 o] A#3
(3) M3 ¢ &4
Ax x,y,ze No| et x-z2=y-z4 ®, x+ yeta 7}ZsHAkL
ol wf, Al 6 93t x = y+ u<l €& ue N7t SAAY E=
y=x+0v% 94 ve N7 SA30, 2dd, A4 49l
xz=Wt+w - z=yz24+u-z
olm® A 6° EeHa, E =4 A9l
yez=(x+v) z=x2+0v-2

o% Hol A 6 Eedrh webs x = yolth

Aol 9 ¥ dah x,ye Nl st y=x+ ul 94 we N7F A4
g o o] AFES x <y E Yehi
a8, x =y B x<yd 9, o] AL x<yE YERIT

AE 10 499 U2 x,y,z< N thate] thgo] A3}
(D) o5 FollA skt zela & shyrt A -eieh
i) x<y (i) x =y (i) y<x
2) x <y, y<zolH x <zolt}
3) x<yold x+z<y+z x:-z<y-:zolth

> 8 () B 63 B 9ol ofsto] (1) o] B HI
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yv=x+twu, z=y+v
ol A4 wu,ve N 71 A8t ofuf
z=y+ov=G+w+v=x+(utv)
olil y+ve Nolty, wetA x <y, y<zold x <zolth
@) x<yold, y=x+ud 94 ues N7l EA5taL, ol
vt+z=(x+u) +z=x+(utz2)
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et x<yold, x+z2<y+z x-z2<y-z0|t}h

de 11 A N oM vl JHee
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(4) RE 92 xe N tate] x <x' ot}

W (1) 92 xe Noll giste] x <1 olzta 714k
ol W, 1 =x+u 94 ues N7t EA4aL, o714 A 20 o3&t
u=10°7} £ u= 0" 92 ve N7 439}
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&Sl u
Ha, E o=y od
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l=xtu=x+0v" = (x+0v)"
2= ¥o] Aol 1 (i) o] EsHrh
mebA ZE 94 xe Nol diate] 1 <xeolthH e 10 %)
(2) 9A y<xolgta aAf o] W, y = x £ y <xo|th
a8 y=xold, x" =y" =y+1omE y<x oo
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olmg y<xT oolth WA y< yxolW, y<x' otk
oz y<xTolg: dA o W, xT = y+ 0 Y= ve N7t E4
gy add, v = 1°¥
T =y+tov=y+1=y"
olBRE y= g0l & pF1oH A 29 gst] v=w < we N
7F EA AL ol v
T =y+to=y+uw = (y+w’
oJER x = y+ woli WM y <x ot
(3) #1971 (2) & A2l 100 ¢Jsto] (3) o Ad 3t}
(4) #93 x<xolm (2) o 9ste] x <x” olrh
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TE 94 seSo iy s<sTong s e Tolg. agug, TSN
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Aol EFEE (10000 < 7 < 10269)

10000 2% . 51 10030 2-5-7-59 10060 2%-5-503
10001 73 - 137 10031 7 - 1433 10061 10061

10002 2 - 3 - 1667 10032 2% -3-11-19 10062 9. 3%.13 .43
10003 71429 10033 79 - 127 10063 29 - 347

10004 2% - 41 - 61 10034  2-29-173 10064 2' - 17 - 37
10005 3-5-23-29 10035 3%-5-223 10065 3-5-11-61
10006 2 - 5003 10036 2%-13-193 10066 2-7-719
10007 10007 10037 10037 10067 10067

10008 2% - 3% -139 10038 2-3-7-239 10068 2%-3-839
10009 10009 10039 10039 10069 10069

10010 2-5-7-11-1310040 2°-5-251 10070 2-5-19-53

10011 34771 10041 3 - 3347 10071 33 - 373
10012 27 - 2503 10042 2 - 5021 10072 2% - 1259
10013 17+ 19 - 31 10043 11% - 83 10073 7 - 1439
10014 2 -3 - 1669 10044 92%- 3'-31 10074 2-3-23-73
10015 © - 2003 10045 5. 7%-41 10075 5%-13-31
10016 2° - 313 10046 2 - 5023 10076 2% - 11 - 229
10017 3%-7-53 10047 3-17-197 10077 3 - 3359
10018 2 - 5009 10048 29 - 157 10078 2 - 5049
10019 43 - 233 10049 13 - 773 10079 10079

10020 92%2-3-5-167 10050 2-3-5%.67 10080 92°.3%.5.7

10021 11 -911 10051 19 - 232 10081 17 - 593
10022 2 - 5011 10052 22-.7-359 10082 2. 71
10023 313 - 257 10053 3% - 1117 10083 3 - 3361
10024 2°-7-179 10054  2-11-457 10084 927 - 2521
10025 5% - 401 10055 5 - 2011 10085 5 - 2017
10026 2 3%.557 10056 2%-3-419 10086 2-3- 41°
10027 37271 10057 89 - 113 10087 7-11- 131

10028 2% - 23 - 109 10058 2 - 47 - 107 10088 2% - 13-97
10029 3 - 3343 10059 3 -7 - 479 10089 3% -19-59
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BRI

10090
10091
10092
10093
10094
10095

10096
10097
10098
10099

10100
10101
10102
10103
10104
10105
10106
10107

10108
10109

10110
10111
10112

10113
10114
10115

10116
10117
10118

10119

2 -5+ 1009
10091

2% -3 29
10093

2+ 77103
3-5-673

2" - 631

23 - 439
2-3%11-17
10099

2%+ 5% - 101
3-7-13-37
2 - 5051
10103

23 -3-421
5-43 - 47
2-31-163
3%+ 1123
277197
11 - 919

2-3-5-337
10111

2779

3- 3371
2-13-389
5-7- 17
2% 3% - 281
67 - 151

2 - 5059

3+ 3373

10120
10121
10122
10123
10124
10125

10126
10127
10128
10129

10130
10131
10132
10133
10134
10135
10136
10137

10138
10139

10140
10141
10142

10143
10144
10145

10146
10147
10148

10149

23.5-11-23
29 - 349
2-3-7-241
53 - 191

2% - 2531

3t 5

2% -61-83
13-19 - 41
2.3-211

7 - 1447

2-5-1013
311307
2%+ 17 - 149
10133

2 3% 563
5 - 2027
2% -7-181
331109
237137
10139

22-3-5- 13°
10141

2-11 - 461
3% 723
2% - 317

5 - 2029
2-3-19-89
73 - 139

2%+ 43 - 59
317199

10150
10151
10152
10153
10154
10155

10156
10157
10158
10159

10160
10161
10162
10163
10164
10165
10166
10167

10168
10169

10170
10171
10172
10173
10174
10175

10176
10177
10178

10179

2+ 5%-7-29
10151

2% 3047
11-13-71

2 - 5077
3-5-677
2% - 2539

7- 1451
231693
10159

25127
3% - 1129

2 - 5081

10163
22-3-7- 11°
5-19 - 107
2-13-17-23
3 - 3389
293141
10169

2-3%-5-113
71453

2% - 2543

3 - 3391

2 - 5087
5%-11-37
25.3-53
10177
27727
3%-13-29
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10180
10181
10182
10183
10184

10185

10186
10187
10188
10189

10190
10191

10192
10193
10194

10195
10196
10197

10198
10199

10200
10201
10202
10203
10204
10205
10206
10207
10208

10209

2% -5+ 509
10181
2-3-1697
17 - 599
231967
3:-5-7-97
2-11 - 463
61 - 167

2%+ 3%-283
23 - 443

2-5-1019
3-43-79
2t 7213
10193
2-3-1699
5+ 2039

2% - 2549
3% -11-103
2 - 5099
73147

2% -3+ 5217
101°

2 - 5101
3-19-179

2% - 2551
5-13-157
2-35.7

59 - 173

25 +11-29
3-41-83

10210
10211
10212
10213
10214

10215

10216
10217
10218
10219

10220
10221

10222
10223
10224

10225
10226
10227

10228
10229

10230
10231
10232
10233
10234
10235
10236
10237
10238

10239

2-5-1021
10211
2%+3-23-37
7 - 1459

2 - 5107
3%-5-227
2%+ 1277

17 - 601
2-3-13-131
11 - 929

22 +5-7-173
3+ 3407
2-19 - 269
10223

2. 3%.11
5% - 409

2 - 5113
37487
2% - 2557

53+ 193

2.3-5-11-31
13 - 787

2%+ 1279

3%+ 379
2-7-17-43
5-23-89

2% +3-853

29 - 353
2-5119
33413

10240
10241
10242
10243
10244

10245

10246
10247
10248
10249

10250
10251

10252
10253
10254

10255
10256
10257

10258
10259

10260
10261
10262
10263
10264
10265
10266
10267
10268

10269

211.5
77-11-9
2+ 3%+ 569
10243

2%+ 13- 197
3-5-683
247 - 109
10247
22+.3-7-61
37 - 277

2. 5%-41
321767
2%+ 11233
10253
2-3-1709
5-7-293
2t - 641
3-13- 263
223223
10259

2¢-3°.5-19
31 - 331
27733
3-11-311

23 - 1283

5 - 2053
2-3-29-59
10267

2% 17 - 151
3%-7-163







Mersenne ¥ (20193 59 dA)

7] FH| M, 9 A 7] FH M, < YA E

3 b | A % AR} T ) Ja) 4 ol 8Lz x]

1 2 1 27 44497 13395 | 1979 Nelson &

2 3 1 28 86243 25962 | 1982 Slowinski

3 5 2 29 110503 33265 | 1988 Colquitt, Welch

4 7 3 30 132049 39751 | 1983 Slowinski

5 13 4 | 1456 7% 31 216091 65050 | 1985 Slowinski

6 17 6 | 1588 Cataldi 32 756839 227832 1992 Slowinski, Gage

7 19 6 | 1588 Cataldi 33 859433 258716 | 1994 Slowinski, Gage

8 31 10 | 1772 Euler 34 | 1257787 | 378632 | 1996 Slowinski, Gage

9 61 19 | 1883 Pervushin 35 1398269 420921 | 1996 Armengaud &

10 89 27 | 1911 Powers 36 2976221 895932 | 1997 Spence, Woltman
11| 107| 33| 1914 Powers | 37 | 3021377 | 909526 | o8 Clarkeson. Woltman,
12| 127| 39| 1876 Lucas 38 | 6972503 | 2098060 (o rNAln.
13| 521| 157 | 1952 Robinson | 39 | 13466017 | 4053046 | poon CAmeron Woltman,
14 607 | 183 | 1952 Robinson 40 | 20996011 | 6320430 | 2003 Schafer

15 1279| 386 | 1952 Robinson 41 | 24036583 | 7235733 | 2004 Findley, Woltman
16 | 2203| 664 | 1952 Robinson 42 | 25964951 | 7816230 | 2005 Nowak, Woltam

17 | 2281| 687 | 1952 Robinson 43 | 30402457 | 9152052 | 2005 Cooper, Boone

18 | 3217 969 | 1957 Riesel 44 | 32582657 | 9808358 | 2006 Cooper, Boone

19 | 4253| 1281 | 1961 Hurwitz 45 | 37156667 | 11185272 | 2008 Elvenich, Woltman
20 | 4423| 1332 | 1961 Hurwitz 46 | 42643801 | 12837064 | 2009 Strindmo, Woltman
21 | 9689| 2917 | 1963 Gillies 47 | 43112609 | 12978189 | 2008 Smith, Woltman
22 1 9941 2993 | 1963 Gillies 48 | 57885161 | 17425170 | 2013 Cooper, Woltman
23 | 11213 | 3376 | 1963 Gilles 49 | 74207281 | 22338618 | 2016 Cooper, Woltman
24 1 19937 6002 | 1971 Tucker 50 | 77232917 | 23249425 | 2017 Pace, Woltman

25 | 21701 | 6533 | 1978 Noll, Nickel|| 51 | 82589933 | 24862048 | 2018 Laroche, Woltman
26 | 23209 6987 | 1979 Noll
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Fibonacci =2} Lucas

o] 7]4 = Fibonacci 9} Lucas ol thate] =a}7]= ghet
2l 1 Fibonacci +2 {£,} o tiste] v&e] AT (v > 1).

W 3k (F) e (5)me -+ (2t

n

—

Q— (At (5) - (5) At +C0"(0) =1

< 9 oA

olgtal &9, Binet ¢ &4(He] 26.3) o o8kl thge] HHgTh

g =B (n=1)

) & =a+1, B£=p+1°2= o] AUz},

B (114) (75%27) a—p 3 a— R

e (G
=g 1) et (F) e (5) s+ (5) )

- g (1) e+ (2) e (5) 8 -+ (5) 7]
_ {1+ 0+ = {1+ 0+p")

a—p
_ (Q+a"=0+p"
a—p

_ (@)= = f
a— R a—PB 2n



2 W o

@atp=10°22 1-a= 4 1—F= el tM t5o] JH3h

(1) (5) A= (5) st 0 (G) 7

- (D=8 () = F) - (5) (=8
e (3) (55
= e (D) er(3) e (5) 't = 07 (]) @)
“amp (1) e (G) e (5) e oG] 8
_ =1+ d = = {=1+1=8"}
a—p
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=
+
x
+
x

(It a2 ) A+ 2 22 2 22 %+ )
(A+a' 24+ x4 o)
o= vehyo] WS F& v 2
T4+ab P+ (w2 a2 + (el it 24 a3t a9
A R PV L T L "L o) R

o] AAMANA, oB o] gl 29 R

2=1+1 (1ol 27D
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p(m) o e ths #S AN Aol " o At 2t

(2) (3 =)~ (5 +")
=(l+x+x+"+ )1 +x"+x"+2+ )

(L a2+ "+ )

> W g A ro dste
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6. Al F 918 mxnyY2 At nxm P2 Bl ate] AB= m o] FHo]

o2 det AB7F Qo€ o] Aol m>nolH, det AB=0

o] Azlo| oJste] det AB#+ (o, m < n |t}

(1

x1 + 42y

X1+ X9

kx1

ka

CAFA R A4 Be BA ALY Yo

E% kol g Aetele

=

(2)

ol Ayt 3

kxi + x9 + x5
x1 + kxy + x5
x1 t xy + kxs

e v,

olsle] g 744

I
oo O
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(d.

0\
9

(b+0)? a* 1 (b+0)? —a®> &> 1

2) ‘(c-i—a)? » 1 =‘(c+a)2—b2 b1

(a+b)? & 1 (a+0)* - & 1
b+tc—a d& 1 —2%2a d* 1
=(at+b+tc) |cta—0b b 1|=(atb+c)|—2b b 1
at+b—c & 1 —9%2¢ & 1

(A3 (at+b+c) viE Al 1L |

a a1 1 &

a
=—2(at+b+c)|b b 1| =2(a+b+c) |1 b b
c &1 1 & ¢
1 a &
= —2(a+b+o) |1 b bz = —2(a+b+c)(a—b)(b—c)(c—a)
1 ¢ ¢

(7] 318 =)

a b b b a—b 0 0 b—a
a baal _|la—b 0 a—0b 0
4 M a a b a a—b a—b 0 0
b b b a b b b a
(A1, A2, A3l A A48 wir})
1 00 —1 1 00 —1
(3101 0|_/, _ 3|0 0 1 1
(a—b) 110 0 (a—b) 001 0 1
b b b a b b b a
(FBAFE wjich (A28, A3 A1y wWr})
100 -1 1 00 -1
_ 3|0 0 1 1| _( _ 3|0 1 0 1
(a—b) 01 0 1 (a—b) 000 1 1
00 0 a0 00 0 a—2bd
(A4 M ALY, 23, (A2g ¥} A3LE N2 upE)

A3l pulE wich)
= — (a—0b)*
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4. (2) FZA
x a; ay 1
D(x) — |4 X ay 1
a; a; x 1
a; as az 1

xol # o Azka o thara

o
‘

X=a;, X= ay, X = ay
< didstd 4 3169 93t
a, ay a

a a, a
D(a) = |% & &
a; az; a

a; az; das

a; a; a

D(ay) = | %1 % @2
ar Gy a

a; a; das

—_ e — — ===

as a, a; 1
_la, a3 ay 1| _
D(ag)— 1 3 2 1 —0
a, ao das
a ay az 1

&
(o
it

2
ofl
rot
i1t

2= kol tsle] t}eo] A}
D(x) = k(x—a) (x—ay) (x—a3)

1001
MMy = |0 10 1|
FI-0)1-00-0 =7 1Y =1

0001
oz k=103 wA T 29E At

x a ay 1
a x ay 1
a a; x 1
a; as as 1

= (x—a) (x—ay) (x—a3)
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5. )\1 xﬂ R ©
137 detA=det AT o]m & t}So] AYstri(Aal 3.1.6).

Al=—Ao
det A = det AT=det(—A) = (—1)"det A
kA g o] ZolH,

det A = —detA
Barge omg det A = (ot

T
L p Dy

B=1[b,] ,xnolX m>n<l A5 A, B

Sl mae] BE

gk JPE S g
ay v ap, 0 0 b:u b:lz b%m
o @y s, 0 0 . b'l b.2 b.
] S A
Ay Ay 0 0 O 0 O

S yzsH A'B = ABolal =
det A" =0, det B = ()

olmz Ag 318 oale] thgo] Attt
= (detA’)(detB’) =0-0 =

m < n o]t}

det AB= det A’ B’ 0

wabA det AB+( o4

Al
2]

7. AHIALA
x1 +4xy = kx;

(1—Rx +4x, =0

N

X1 +(1_k)x2 =0

x1 + x9 = kxy

o diste] ol A et}

1-&£ 4
=(1-k*—4=(k+1) (k—3)

I 1-
el 9o oyl }u Q2o] AHet F o9 FE /A e SH
20L& k=1 EE k=43 Aot}
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kxy + x9
X1 + k.X'2
X1 + X9

|

——e
+
—_e
o
X~ — [
o
=2
I

= (k=1 (F +k-2)
= (k—1)*(x+2)

A 8 o9l

ol 5t

A 10

w2} A
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(1) x2ix1 021 ]IH,

1) ged (xrp—xp, ) =1 2 Bl P+ Q= (a3, y3) Itk 17]1A
k= (y,—y)(xy—x) '€ 2,
x3=F—a—(x+x)e2,, y=k(xy—x)+yel,

(i) ged (xp—xp, m) #F1 Q1 A5l P+ Qe HYHA &=th

2) y#+0 ¢ o,

(i) ged Qy,n) =1 <2A 4% P+ P= (x9, —yg)0lTh 7] A
k=@x"+2ax +0)Q2y) e 2,
x3=k—a—2x€2,, y3=rk(u—x)+yel,

(i) ged 2y, m)+=1 A A%l P+ P A=A gl

an
1S

oAl p 7t ne E5 &9 W, Zt xe 2,9 Wt (x),€ 2, &
x=(x), (mod p), 0=<(x),<p
ol Aeba 3 ol Ayt
ged (x, ) =1 = ged ((w),, p) = ged (x,p) =1
ety 7,049 BazAa E o vt
E, : vVi=x"+ (@), 2" + (B),x+ (0),
olgba & W, G(E, Z,) o &3te 7 A P=(x,y), Q= (x5,3) °l ©l
Fel P = ((x),, (3),), Q= ((x3),, (), &3 34, P, Qe G(E, Z,)
ol m oAt 2ol G(E,Z,) oIX P+Q, kP7F AHE Aol

ol

QAT G(E, Z,) I P+Q= P+ Q, kP =FkP otk & %9 AF).
Aol (1) oA ged (xg—xp, m) F1 A AFole 1< ged (x9—2x, n) < n
oja, T (2) oA ged Qy, n)+1 A HFole 1< ged (2, n) < n ol
A Re|
1 < ged(xg—2x, ) <n, 1< ged@y,n) <n

o™, ged (wy— 2y, ) #F ged 2y, ) & 1 = oFHAL n k= obd 5 ¢
ol tt,



3 3 % ol

B7) 1 49 AF n= 137703491 ] Q55 TR A
bA g d P=(2,1)S AFstr gd=Ad
E : v =2+ bx+c (b,ce 2,)
& AFsA o) W, b=12 Aol 1°=2"+2+colER c= —9 ©
meba B EAde) gL = '+ x—9 otk
oAl G(E, Z,)A »=10,20,30, ° diste] A= »IPE A,
20! P = (38765800, 102761480)

40! P = (73059078, 50101112)
olAvt, 60! P & Altet= Aol A

=

(98622427, 37062796) + (25032179, 18303780)

S Azt 5 gl A o] = AH
ged (98622427 — 25032179, n) = 17389
FS @A, weEkA 17389 & n = 137703491 ¢ Q1o

Bl 2 ¥ A n=271811237833 ©] Q15 Tl B A}

E : V=24 bx+c (b,ce 2,)
S AZstar o] 34 99 A P=(2,1) & ®HaA WA b=1%¥ AFsH
ol glol 20! P, 40! P, 60! P & AL 5 ATt
2 rel g P & FIAAY G b 9 g Ao
dZ Eo] p=20lgta s c= —11 o], olw G(E, Z,) oA ofF#
oAHE gle] 20! P,60!P, 80! P & AlAte o+ 9t}
E O b=3 A Al c= —13 °|3 ojuf W G(E, Z,) A 60! P&
Axtad 4= 9ot 801 P & Aitste A FolA QA
(16755565661, 260664116207) + (229018473606, 100653888225)
g 7% F QA "k o] A EYH
ged (16755565661 — 229018473606, 7) = 2595377
QA =)o wpebA 2595377 & n 9] QlFolth

o



o 4% Aol AN T AT B

JH

A5 B, B3 Y =x"+bx+1 & &std, P = (0,1) & o F4
goll iz Holx oWl b o e b=1 FE AFste] Hdz etk
el G(E, Z,) X kPE A7) St A5 k& ke 13
Aed e 2% E Adstel 543 ol A5 XS] 455 Ao

2P, 31P, 4P, -, 7| P & As= Bygolrh o]rnth v
HRE SAT 4o A C 2o e REE 58
olth. dE B°1, p1, by, v, 0, 7t BAT A C Y AL Kls AA
@i & o, P, =pP, Py=pP,Py=pP

of w, Aldtell Afjstd n o A+E 7 - Joh, JTHoR
P, =p,P,o 7HA A 5 e Aol b o §g vHrol ® te
el Adel wiste] ofef 22 AaE HEo|

—

gl 1 (B4 919 A Py ool dig kP, T35H7))

o] 4 FE G(E, Z,)A & Pol vt kP, & AAtdich
o] Aito]l Al wel= o] daugFL o] vl Aurt dojd F A
o ZolybAl fct obelel A Py = (x;,y), Py = (x,3) °l& 33k
(1) (N3] P, =0 e Fich
(2) k=0 old P, & ZolshA AN Euich

Q) [k 7F &0 451 k 7} &9, d= gcd (xy—x, n)= ARt

k=1 & YAl k2 Tt 974 d=1 < "ol= Py,+ P, & A4t
gkal o] A3E tAl Py B FS thgol B (2) & o
A, d+1% del= FuEL B P, 3} P, 2 HEolzih

4) [k 7F A9 %] k& 7F BAgeld, d= ged 2y, n) = Aitsta

BEIRE

3} a1

Al k2 FEh o714 d=1 % "ol G(E Z,) 1A 2P, & Adtstn

o) A%E PoE ¥
2 UL P, o2 HEeivh

52 Ogol @A Q= 3o 4, d+1 4 wels dadgs



(D ez A4 As m A8 B AA] A T = {p1, 0y, -, bw)

E A3
2) [N=] b =1 °olgta F=rh
(3) [t A&l P=(0,1), i=1 °lgtar s g9 %42
E : V=x+bx+1
< "3

(4) i<m oY, k=p; & FEch @A, i>molW, b+1 & TA b =E
Fi A 3) o8 It

[kP < AN G(E, Z,) oA kP & AXsle] o] 475 A P 2
FETh o] wl, Alite] AHigte Bgoe @A (6) o2 7Fi, FEEte
Agoe i+1 & O P 2 FI GA (HE HEold,

o
ro
X
22
k)
o
=
o)
N
k)
lo
B
=
ol
57
>
N
N
[—Y
o
(o]
o
T
o2
+

B7] 3 ¢kel daelFol wel n = 357564082969 °l 5 e EAL
WA T 2 A5 100 A9 Kl AAe] Fetole sta b =1 ol2ka shAk
el P=(0,1), i=1 gt st B34 y* =« + bx+12 &I
aga b9 #®e b=1 FH AHE =8
oW, j=1% i=2 4% ] o] &ugFowE 5 9 AdFE 7& F7}
glck. &9, i=3 ¢ AFel (149-139- - -5-3-2)P & Axtst= HAlA
2 (269927330530, 348260288613)
A w7F gleh. ¢ 71A,
ged (348260288613, ) = 430811
ola, webA 430811 ¢ » & Aol

o



ool Aste] wolgd AFT W, Al EFE 1,2,3 22 Y o
A

galw Adelels 24% SuE MEdd 93 ® 4%
o)

& 1 H® 2 vE 3

A Sk 1 3 2
Sk 2 2 1 3
Sk 3 2

49 1 g8l 85 nol datel X, = (1,2, -, n) ol a4,
a8, 1,2, o, e 9425 ARow JHAE p Ao 8 Foi 7
b 7k Aol 1,2, -, mol I WA YEhd e FEE n A9

Latin WA (Jilf, square) ©|2}a 3k},

ap ap "t A
as Axp -t Ay
A pr—
an Apy A yn
Aar p a9 Latin ¥ ZF @2 7F o] 1,2, -+, n9 TE PE
S oujsttt, 53], n A9 Latin B FolA 21 A1 39 949 Al 1 €9
A27b BE 1,2, 0 S Y] w02 wdd Be WS EFdE

(standardized) Latin ¥ o|2}a 3t}



[e]
Rl

2 H}

=l

o

& 25 3 9] Latin ROt (A 1 #2).

1 2 3 1 3 2
51 SR
2 3 1 2 1 3

of TolA A5 FE2 Fshd 3 A9 Latin ot}

1 3 2
2 1 3
3 2 1

7] 3 2+t 4 9] Latin W3 o3 v 7pA| ol

1 2 3 4 (1 2 3 4
2 3 41 2 41 3
3 4 1 2 3 1 4 20
14 1 2 3J 14 3 2 1]
12 3 4 1 2 3 4
2 1 4 3 2 1 4 3
3 4 1 2 3 4 2 1
14 3 2 1} 14 3 1 2]

Ae 2 A9 &9 A
A gt

AAZ, 2 A 4,7 (1<, j<n el dstdq i+j—1& n o2 YF
A W] UMAZ g2k 38, A = [a,] pn e TSH 2L 39

Latin ®-zlo]t}.

nol ekl 5 24¢] Latin W7lo] Holm =

i

- n—1 n
n 1

DO =
W DN

h 1 n;Z n;l
% 1 Aol fskd a;=i+j—1 (mod n)olmE At A% 21
T thgo] dHeati(ge] 313 Fx).
a; = ap = i+j—1=i+k—1 (mod n) = j=rk
Aj; = Ay - Z+]_]. Ek—l—/_l (mOd n) = i=k

el A9 7 3z del= 1, 2, -, no] & sk WA e gle
22 A+ A9 Latin $2olt}



Az ge
7 A .
L(1) =1,

n A9 Latin #29] M+=

L(2) =2,

L(n) o2 e o, 0 23

L(3) = 12,

L(4) =576, L(5) = 161280, L(6) = 812851200
L =n!-(n—1!(n—=2) 131211

49 3 F n A9 Latin

Ho]—%l A= [azj] nxXns B:[bz]] nxn oﬂ EH‘S]—OI]

n A N (ay, by) 7 BF AR G2 W, A% BE AR Amdr
(1552, orthogonal)iL &}l T o|w] 5 x}¢] P4

(011 , bu) (012, b12) (aln’ bln)

(as, by) (as,by) - (as,, by)

(anlybnl) (an2: an) (ann, bnn)

S p 2ol @98 WA (Euler square)olgtal sk}

B7] 4 F 2 =9 Latin %3
1 2 2 1]
2 1) 1 2
= AR AustA] Formi 229 Euler #7& EA)6t4] @&
aga, g8 F 329 Latin A& A& Ao
1 2 3 1 2 3
A=12 3 1], B=13 1 2]
31 2 2 3 1
kA o] ZRE tt&a 2 329 Euler 7S A&t

C:

(1, (2,2) (3,3)
(2,3) 3,1 (1,2)
(3,2) (1,3) (2,1



4 w3 Qb
Al E7e A1 Al 7HA Mg 78 AlAle] duke 2xe Eo] A%
S48 w, Al 7HA EEE 1,2,3 22 YEL B9 AxEE1,2,3
o2 YepJo] ®B7]4 9 Euler ¥ CE o83t Aty 84E 3
Towgglol FAA A 24 5 Qi
H7] 5 092 F 339 Latin W3 A, B+ A2 AustA &5
1 2 3 2 1 3
A= [2 3 11, 1 3 2
3 1 2 3 21
AAZ o] F Ao hdhz SR o] FolW AR
(1,2), (2, D, (3,3), (2,1), (3,3), (3,3), (1,2), (2,1)
W 2ol Al &A% (1, 2), (2, 1), (38, 3) ©] EEolxo] YEhdt)
B7 60 % 8E A BE A7 Ausks 4 29 Latin PR o]tk
1 2 3 4 1 2 3 4
_ 12 1 4 3 _ |14 3 2 1
4 3 4 1 2| B 2 1 4 3
4 3 2 1 3 4 1 2
wtebA o] % Latine W12 o]-&38to] 4 2+¢] Euler WS @t
Qe 4 EE &5 nol dste] A2 Austs T o A9 Latin®d Al
A, B7} EA8ta webA p Z42] Euler ¥7lo] &A%k},
s W EE ¥ ol A1 ol Ak 1
—\
L,2,,nes 5% 4 j=1,2,,n n 2
of tate] A j Aol j RE Alzshe] 1 5
"
7,7 +1, L, 7—1 A

2 Holgol wE Ao FLL AL aA,
ool Al 1A AAZL, 2, -, n S B
¥31 7t j=1,2, -, nol tate] Al j Aol j R Azsiol



5 w5 o

ol

5,71, 2,1, m, o, 11
& Holgol wE aAd PUL BARL A o W, F Latin WA
A, Be Az Ausn, nebd ol 2Ry 4 ae Euler $1& Qv
w7l 7 0hee AY 17549 33 P ge WPoR AR Hwshe
52| Latin 4102 wEo @& 539 Euler W4loltt,
(LD (2,2) (3,3) (4,4) (5,5)]
(2,5) (3,1) (4,2) (5,3) (1,4)
(3,4) (4,5 (5,1) (1,2) (2,3)
4,3) 5,4 (1,5 (2,1) (3,2)
(5,2 (1,3) 2,4 (3,5 (4,1

Buler & ol&vh ‘36 %9l Aol $Al'dhn et 6 29 Euer ¥
of EA #e BAZ 1779 ¥l AVIHAD olefd PHlo] EAFHA e
Aoz dAsgom, Tery 7t 1899 Vol o] cio] $%3¢ £33

a3 1959 @ %> 69 BE A5 g ol skl n Aol Buler W0l
Aol sh} EAgTHE Aol ZHHS

A5 A¥ X, =1{1,2, -, n}ol diste] A 0 @ X, — X,
0E X, 99 AB(FE L, permutation) o] 2}l FHc},
A% o X, — X, E U Zo| YERI|E St

_ 1 9 n
d (a(n o(2) - a(n))
A= =9 A o ¢ {1,2.3)— (1,2, 3} o distel
o(l) =2, (2 =3, 03 =1
3w, g5 o3} o] et

(139



A% X, = (1,2, -, n) 99 A8 vF

496 7% X, = {12,

apy ap -
as Qxp -
A:
Aml Amp "
3 2% ¢ X, —> X, o dst] =
i}

o(ay) olap) -
G(azl) G(dzz)

o(A) =

o(ay) o(a) -

,n} o e

nl A EAFHRE 433)
2 4Rz e 94

Ay
Aop

Qmn

o(A) & Then e PEL

O(aln)
G(aZn)

o(au)

w7 8 e F FPLe N7 Audls 3 29 Latin HWA ot}

1 2 3
A=[231, B
3 1 2
EE L
(1 2 3
g (231)’

o tha}od

o(A) =

1 2 3

o

0(A) ¢ (B) = "534 22 3 49| Latin el

2 31 2
3 1 2}, z‘(B)I[B

1 2 3
3 1 2
2 31

2 1 3)

1 3
2 1
3 2

1

714, 6(A) & 7(B) & A= AustE 3 29| Latin %ol

919 R7|oA B nje} o] dubH o A Z AWsE Latin WHlel] o)

of 95 A7k dd@h



dd 7 A% X,=(1,2, -, n} o 928 A
=]

2 A= T[a;l cn, B=1b;]1,:,°l tate] vh5ol A3
() A7} n 29| Latin Wxlold, ¢lele] X% ¢ :
0(A) & n =9 Latin Wxlo|t},
(2) A, B7} A& Audhs n &9l Latin B9 o, o9
c: X,—X,, T X,—X,
o hate] 6(A), r(B) & AE AustE n 29 Latin %lolth.
>4 (DA77 nA2 Latin WAL u 2 A5 4,7 (1 <4, 7<n)
thate] vh&o] 4 HE
o(ay) = olay) = a;=ay = j=Fk
o(ay;) = o(ay) = a;=a;; =i=k
we2tbA 6 (A) & n =9 Latin x|t}
2 % 88 A, B7t A2 Audls n 29 Latin 37 ), 7+ g4
i, 7 (1 <14,j<mn) ol tate] vFo] FH3

(o(ay), t(by)) = (o(ay), t(by))
= o(a,) = o(ay), t(b;) = t(by)
éaijzaks, bz‘j:bks:>2‘=k,].=3

WA 6(A), r(B) & A2 AustE 2k Latin #7lo]t),

Aol 8 AF n(=2)o Wit ¢ (=2) M n=e Latin %3
Al Ay, o A7 E R AR AT o)

st A;, A7 AE Aug o A, Ay, -, A, & Avig Fasig
(mutually orthogonal)il &t}

A2 9 4s n (=2)°l thstel n 29| Latin A

o
Al = [alzj] nXns A2 = [a21j] nxny T At = [atzj] nxn
7} bty A2 Aaah 2 < < n—1 ol



o}
(T
-
ol
2

o\

q AT A
o X,—X,, oo X, —X,, -, 0: X,— X,
& "ate], t71e FE
01(AD), 0,(Ay), -, 0,(A)
o] Al 13l Hito] BF AHE 1, 2, -, n o] HEE T F i o
Qe 7 9 el 6,(Ay), 0,(Ay), -, 0(A) = vt M2 Hast

Latin W7ot}

1 2 n 1 2 n
* * * * * *
01(A)) = SRR PR 0,(A,) =
s, Slel ¢Ale) ghel (2, ) AR A9 Uz
o (ap), 2(ag), =, 0/(a )

rlr

T AR g2 AAZR AE o2 g s o sty

or(ary) = o(as) =7

(or(ap), 0,(ag)) = (4, ) = (op(an), o,(agy;))
o% ¥ ¢,(Ay), 0,(Ay) 7F A& Audvhs Apdd Eed,
add, 7 #E 6,(A) o A 1LEele 1,2, -, nol F HA Y
T oo(a) =1 F 0,(A) 9 (1,)AFE 1022
2=o0i(a;y) =n (1=i=<1y)

ojofof &L, wEkAM 2 <t < n—1 ot

Ao 10 AT+ n (=2)° dztd n—1M¢ A= AHust= n 2
Latin Eo]'%]_ Lly LQ, oty Ln_lol %‘ZHQ— U‘H, Ll’ L2, oty Ln—l"?—_ ni}ﬂ
Latin %42 ¢ha] & A (5 fii 1642 %, complete orthogonal system)Z ©] &t}
3 gt



W) 9t A WAL 4 29 Latin W] 9] Aol
1 2 3 4 12 3 4 12 3 4
1211 3 143 20 RENEEE
Li=13 4y 1 9 2= )9 1 43 =y 3 21
43 2 1 54 1 2 5 1 4 3

el 11 defo] Fipel wste] A F,={0,1,--,p—1}9 925
ay =0, ai, ay, =, ay—

oln s Tt 2

p A9 Latin 719 g Aunsg ook,

a @ a1 |
ara,t ag ara1ta, v apayta,—
L,= aras+ a ara;ta, v apayta,—
| Gr@y—1 T ay arap—1+a; 0 ara,- 1t a,—|
(1<k<p—1)

T8k (Q<k<pl) o detel, q+00l22 L, A F, 99

p Al Latin ®¥olth. 22l 7 k (1< k< p—1) 9 st
Apj = apa;—, + a;_; (1<i<p 1<j<p)

ot W, 1<k+ r<p—1% W thF 21 A& FA ot}

D) Cang, ary) = (@, arg)

@) (arai-1+aj-y, ayai-1tai—) = (aras—1+a,—y, a,a-1+a;—1)

3) arai-\t+a;—; = aras_1ta,—y, a,a,_\taj_; = a,ata,,

) ap(ai—1—as—1) = aj—1—a,—1 = a,(a;—1—as_1)

O ai=ay, a=a-, 5 i=s]=1

w2t Ly, Ly, =, L,y & vtk A2 FJudi,



>

10 u}

?_]_.

87110 A Fy={0,1,2} o whstel A2 11 = HEshd, vt 2
&3 AHe] Latin 9] ehvHuAE A=,
0 1 2 0 1 2
A=[1 2 0], B=[2 0 1)
2 01 1 20
Latin ¥ A< 2z 51, B9 A 1389 4% 0,1,25 0,2, 1

2 5] 5] fstel Bl A% o= () 5 ])& A9

0 2 1
0 1 2 0 2 1
A=|1 2 0|, oB =11 0 2)
2 01 2 10
olaL olwf A, 7(B) & 3 #°] Latin Wx1e] ¢hu] Aot}

R 1A Fy=(0,1,2,34) o tste] Ae) 11 2889

22 5 249 Latin B39 A uAES At

ful
dlo
_t;_ll

= WO WD = O
HDNWEREODO WHERDNDOD

L1=

L3=

WO A DNDO W
WO DN OWrH =D
O DNW R EREDNDOW
O DN Wk DO W~

LD O WD —
LW O = O WD
OO =W DO W

93 Ly, L, 25 083 28 549 Fuler $0E Qeth
00,00 (1LD) (2.2) (3,3) (4,4)]
(1,2) (2.3) (3.4) (4,00 (0,1)
(2.4) (3.0) (4.1 (0,2) (1.3)
(3,1 (4,2) (0,3 (1,4) (2,0)
(4.3 (0.4) (1L0) (2D (3.2)]




11 ul 2= 0

Mz Audte ¥ 629 Latin 43 2A3H% gomz 6 22 Latin
W7ol dn|H A= EAEHA] FetHE 7] 7).

g3, 10 2] Latin Ble] e A wA L EA8HA] FErtheE Abdo] ¢
A4 At

U Al S Asfa(de 10, [9] o A 379, A2 37.13).

Ael 12 45 n (n=2) o gigtd] b Al 21 A= X o|th
(1) n =2l Latin W39 4] 2 A 7} EA)¢ht)
(2) 15 n <l ofAHHO] 2

<
(3) 915 nQ AgPe] EAT

_—

L 372 Latin }21& 2% 127) AU o] 5¢ 2% iz

2. T8 F Latin B3 A, B7F A2 Auste=A Ao g,

1 2 3 3 1 2
(l)AZ[Z 3 1], BZ[Z 3 1)
3 1 2 1 2 3
2 1 3 2 3 1
(Z)AZ[?) 2 l], BZ[l 2 3]
1 3 2 3 1 2
3. t& ¥ Latin ¥d A, B7F A2 Augs delstefe)
4 2 3 1 1 3 4 2
-2 4 1 3 |4 2 1 3
A= 31 4 20 5= 2 4 3 1
1 3 2 4 3 1 2 4

agar AEE A g, 0 E As, o(A) o Al A HLH (B) 9
AL el dEe] B Az 1, 2, 3, 47F H=5 st

4. A7) 1754 & o] &3} 7 9 Euler WAS F3}ola),
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1z
=
(
|
rO

5. 99 A7 nAel Latin 349 ®, theol A9 S@atele
1) Af N2 GE F 3L P A& FFL Latin Wrlolth
@ A9 N2 de T 9 g e §Pe Lain WRlolth
6. A Fo=1{0,1,2,3,4,5,6) o 2 17511 & #§3e] 73] Latin %3

B %MM% Fahole},

7. A F;;=10,1,2,3,---, 10} o A 1S HE&3t 11 29| Latin ¥
o g ALAS Farolel,

8 s T a8 A, B7} A= Al 529 Latin ¥7o] %2 A, B9

Alo] Sl AES At

9. & Latin WX Ao uate] A9t 1 AXHE AT N2 FAus=As
B sk et

3 2 1 3
1 @ a=|3 21
2 I 3 2

10. T8 Latin®d Ao tate] At 2 AxgE AT 7 A2 Juasexs
g ko gt

QO DN > =
— D) WO
DO O —
== o DO



57
Ao
~
ol

13

N — ™M — O ™M — DA
oD AN — o — AN AN — oD
— AN AN oD — oA —
AN o — — o Al — N ™
o — &N oA — Ay o —
— AN ™M AN — o — N
o™ — o — N N — ™M
N — ™M — O D — M A
— M AN oo oA —
o — O3 oA — Ao —
a3 o — — DA — ™M

— N M

AN — ™

o — N

P

AN r— M

— M A

o AN —

(1,3) (2,1 (3,2)

(2,2) (3,3) (1,1

(3,1 (1,2) (2.3)

2 F 34

— DA

oD AN

AN — ™M

(2,2) (1,3) 3,1

(3,1 (2,2) (1,3)

(1,3) (3,1 (2.2)



14 o % o
3. % Latin ¥

4
_ |2
A=13
1

QO = DO
— DN WO
== o DN

O D = =
DO QO — W

DO = = o
= DO QO

(2.4) (4,2) (1.1) (3.3)
(3.2) (1,4) (4.3) (2.1)

\(4,1) (2,3) 3,4 (1,2)
(1,3) B, (2,20 4,49

a8, A8 g, &
_ (1 2 3 4 _ (1 2 3 4
d (4231)’ "( 423)
oz A, o(A), o(B) £ &3 2ok

o(A) = (B) =

DO — W W
— DO QO >
—_ QO = DD
O DO >

DO > QO —
=D — o

QO = = DD

1
2
3
4

4. A2 1754 2 ol &ahd v} 2o 7 29| Euler A< At}

(1,1 (2,2) (3,3) (4,4 (5,5 (6,6) (7,7)]
(2,7 3,1 4,2) (5,3) (6,4 (7,5 (1,6)
3,6) (4,1 (5,1 (6,2) (7,3) (1,4) (2,5)
(4,5 (5,6) (6,7 (7,1) (1,2) (2,3) (3,4)
(5,4) (6,5 (7,6) (1,7) (2,1) (3,2) (4,3)
(6,3 (7,4) (1,5 (2,6) (3,7 4,1 (5,2)

1 (7,2) (1,3) (2,4) (3,5 (4,6) (5,7) (6,1)]



15 LK

5.(1) B2 A9 A A j e Dol ¥ ALe B oy,
Bl Aiww AjRe A4 Aol A RS A Boln YA P
A°l Y3 dAsteg Bo 7 Yol 1,2, -, nol F WA e,
E el 7 el iwM AR juA Juto] A7) wAne 7
ol 1,2, 7ol & WA et mebd B Latin o]t

2) 919 (1) WAAAR, A9 AR G2 F Ag gupio] de

PP Latin FALL o 5 9lok

do=

6. A F;=1{0,1,2,3,4,5,6} °l A2 115 #-&3to] 7 22| Latin %319
A uAE e

h
[J%)
N DOIFRWOUITO =R O WDO DU WD O

LWOTO N IO WO R = OO WD =
OO WOITODN OWORDNDUIN —m OO Ul Wb
CMIONEOOFR W O FFUITWOHW N OO UL W
DO WOITON W R UINDORE O WON OO O
OO WU NDNOOWOUTFRUT =S WN = OOYO
HF WUITON SO WO FFONO Ul WD OO

Iy

Il
HEFNWEREOIOOTD WOoONOIFREO TILWwRr O DNO
DWW OIO O O WOoOHNOUIFE OO DNDOOTW
LW UITOH O RN Ol EOOWOoOOIN ODOTWHF O
= OTOO O —DNDW ONUIFRE R OW — OO DO OTWw
QIO O DNWERE OWLWOHNUTF R DNDOOTW O &
SO NWEUT R EREOWDHINOUT WD EREDNDO O
O NWERE OIS NDOUOIFR R OWO = WOoOUTWEHO
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1 2 3
A_[z 3 1),

3 1 2

B A2 Hus g
(1,1)
[(2,2)
(3,3)

2 F 32

2 1
A= [3 2
1 3

£ M2 JustA] geh
(2,2)
[(3,1)
(1,3)
10. ©+S Latin B4 A o th3}e]
1 3 4
_ 14 21
A= 2 4 3
3 1 2

T A& At

(1,1
_ | 4,3
A=100

(3,2)

LW DN —

(2,2)
(3,3)
(1,1

(1,1)

(3,3)]
(2,2)

3
1], AT = [
2

(1,3)
(2,2)
(3,1

QO = DO

(1,3)

(3,1)]
(2,2)

AT =

== oD
DO = QO =
QO = DI >

(3,4)
(2,2)
(4,1)
(1,3)

(4,2)
(1,4)
(3,3)
(2,1

(2,3)
(3,1
(1,2)
(4,4)

— O D

— Do L

— O = DO

DO — W

=D W




17 o5 gk

o
B
Ny
S
v
e
=2
=
o
2
el
oo
=
BN
A
rlo
o)
fr
offt
R0
o
=
o,
AC)
—
o
w
—
=

olA &% #E& nAe B4 Ly, Ly, -+, L,—;°] n#e Latin %3

n o
o] ghHuAE olEtal atAt

a4 o alm azin a1 T Am
ayo ai " Aion A0 Q2,22 422

iy
I

&
I

Aym Q12 0 Qlomn Ay Q2,02 " QA2.mn
An-1,11 n-1,12 " Qu—1,1n
Apn-1,21 An-1,2 " Qn—1,2n

, Ln—l_

Ap—1,n1 Qu—1,m2 °°° Qp—1,n

o w, ke Aol whet A% n ol ohRFWA A5 0 AFPAS BH

5 >~
@ & quh

WA 10 Thes 2ol nt1 el W3 Al el AR o Foldl BE wrET

ayl Ay "t Qe Qro1 Q12 7t AL on Ay1n1 A1 """ A1, am

Az11 Q2,12 **° A2,1n Q2,91 Q2,22 *°° A3 2n Ay n1 A2, m2 """ A2

Ap—1,11 " Ap—-1,1n Qu—-1,21 *°° Au—1,2n Ap—1,n1 " Ap—1,nn



o471 A3 W, o, Ant1BE A2 Ly, o, Loy o el 3
o 4RE AN FolEe Aol

WA 2 919 Fel| Do WF 1,2, -, m, o, #b S FIHECH

1 2 n nt+l nt+2 2n (n—1Dn+1 - n’
1 1 1 2 2 2 n n n
arn 21,1277 Qe Q121 Q1,22 777 Q1on a1,m A1,m2 " QA1,mm
Ag,11 @2,12 °°° A2,1n Q2,21 Q2,22 °°° Q2,20 Ao,m A2,n2 " A2, nn
Ap—1,11 °°° Cp—1,1n Qu—1,21 7" Aun—1,2n Apn—1,n °°" Qn—1,mn

1,
g 99 WE AAR olFold ¥FS

WA 4 ues 2ol Ad AFTE o= (2,9)E 945 #Q okd
ol
#= (1,2, n),

={L,;11<r<n+l, 1 <i<n}

A 5 e o] B AT E = (2 2) = AF nd A
ol
P = (1,2, =, n’, 0y, =, 0, 0, },
7' ={L,; |1<r<an+l, 1<i<n}U{L.)
L, =L, U{w;}, 1<r<n+tl, 1<i<n)
Lo = {00, 00y, +r, 00, ©

’ n+l}

’
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Bl ds 7 38 A, BE 32| Latin 319 €] AWAE o] Eh

1 2 3 1 3 2
A= 12 3 1], B= |2 1 3
3 1 2 3 21
o|ZHE thy Aajel| wet 94 39 olHAFHA 5 39 AFFHHE S
AARE 4 Yk
A1
1 11 2 2 2 3 3 3
1 2 3 1 2 3 1 2 3
1 2 3 2 31 31 2
1 3 2 2 1 3 3 2 1
9A 2 9o ®ol g HE 1,2,3,,7,8,9F H7lsh
1 2 3 4 5 6 7 8 9
111 2 2 2 3 3 3
1 2 3 1 2 3 1 2 3
1 2 3 2 31 31 2
1 3 2 2 1 3 3 21
A 3 A ABF i (1<r<4,1<i<3) o dst] Yo 19

A 4

Ardolr i & ke 4o ME AR o] Fof7 S
L,;% YeH,
L,,=1{1,2,3}, Ly,=1{4,5,6}, L;3={7,8,9},
L,y ={1,4,7}, Ly, =1{2,5,8}, L,3=1{3,6,9},
Ly, ={1,6,8}, L3, =1{2,4,9}, L33 = {3,5,7},
Ly, =1{1,5,9}, Ly, =1{3,4,8}, L,;=1{2,6,7}
Uit #Zol Aod AdTE o= (2,7)= 95 3¢ oHF
o]t

?=1{1,2,3,4,5,6,7,8,91,

Z={L,;|1<r<4, 1<i<3)



20 ul 2= o}

o

@7 50 et gol Aol AYFE 1= (2,20 %E A5 3 A

Hlolu},

#'=1{1,2,3,4,5,6,7,8,9, 00y, 00y, 003, 00},

P = {Ll'l,’ ...’L1,4”

Ly, =1{1,2,3,0,},
L,y ={7,8,9,00},
Ly, ={2,5,8,00,},
Ly, = {1,6,8, 0},
Lyy = {3,5,7,003},
Ly, = {3,4,8,0,},

Lyt o Ly’ Lo

Ly, =1{4,5,6,,},
Ly, =1{1,4,7,00,},
L,3 =1{3,6,9,0,},
Ly, ={2,4,9,003},
Ly, =1{1,5,9,00,},
L3 =1{2,6,7,04},

LOO = {001, OOZ; 003, 004}
09

Al ) o ===,

=<7 |8 T><T
K )
00
6
1 2 3

0y

O3
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