000000 11002012/06/280

O0((@o00000b|e) D00 abeZ, b#000000a=0bc00000 cezO0OOODOOOO
b0 «a0ODODOOOOKO «OO0O (divisor)UaeO 5000 (multiple)D00000b|e0000O

0@000)0-204000000005000000000000-2(400005|00000

00 [1)0ae,bcez0DD00000O0O0OODOO
(Dalb00 alc=a|(b+tec), (2) a|b= albc, B)a|b00 blc= a]c,
(4) a|b <= —alb, (5)a|b00 bla <= a=+b.

00000 [1)(49)000hezZOODODODOOOOODOOOOOODOOOOOOOMODODOdOOODO

(00O000000)0000d>00000000000 («+~000000O0O0OOD)

00 (00000)0a,beZ00000d|e00d[b0000deND a0 0000 (common
divisor)De 0 00 000000000000 O b000000 (greatest common divisor) O O
O0e0b0000000 ged(a,b) D0O00O0 (a,b) J000(+~deNOOd>000000)

0(QDO00D)0 (i) ged(=3,6) = 3, (i) ged(a, 0) = |a|, (Ya € Z), (iii) ged(0,0) 00000 0.

00 [2(00000)da,beZ b>000000

a=qgb+r, 0<r<b
00000000 (¢r)eZ?0001000000

@ (00)aczZ00000g<a<(@+1)b00¢eZ0000000000r :=a—gh000
O0a=¢gb+r00 0<r<b000 (+~0000O00ONO

CO00)a=¢b+r,0<r <b00000a=¢qgb+r=¢b+r000((@—-¢)b=r—r00000
O000-b<r—r <b000000-b<(¢q—¢)b<bO0000 —-1<q—¢ <10000q¢g=¢
00000000 r="00000K0000OoOo

00 [8]0a,b,q,r€Z,b>000000a=qb+r = ged(a,b) = ged(b,r).

() g1 = ged(a,b), g2 :=ged(b,r) D0000g | 900 g2 000000 (¢ g1,90>0000 [1]
0 (B)00)0000a = gra1,b=g1b1, b= gobay, 7 = goro 00 0000 0a = gb+71 = qgoby+gors =
(qba +12)g, O O 92\61555592\8;@1(@,5):91- DDDT:a—qbzglal—QEllbl:(@1—6151)91
00 ¢ |r0000¢ | ged(b,r)=go. 000 g1|g200 golgn 00 g1 =9¢.000 (4« 91,90 > 0)0

00 (00000)0abeZ00000a|mO0b|mO0000 meZ0 a0 b0000 (common
multiple)Jae 0 00 00000000000000000 «O0b000000 (least common multiple)
O0D00e¢O0b0000000 lem(a,b) 0000

0 (@0D00)0a=12=2%-3,b=30=2.3.500000
e lem(a,b) =22-3-5=60, e ged(a,b)=2-3=6, e ab=360=Ilcm(a,bd)ged(a,bd).

b
00 [4]0a,beNOODDO (1) a|mO0 b|m <= lem(a,b)|m, (2) lcm(a,b):m.
[0 O] 1:=lem(a,b), g:=ged(a,d) D000 (1) (=) 00000000 (=) a|mO0Ob|mO

O000OmDOIlO00O0O00m=ql+r,0<r<(00000OmOI0e 000000000000
rde,b000000000000IODO0000OO0-=000000000000001|m.

2) ()0 m=ab00000!|ab0000ab=1d,dc NOOODOOOODab=1g000000
d|g00 ¢|d0D00000a=d(/b),b=d(l/a)00 d0 ¢,b00000000d|¢g000000
O000ab/g =a(b/g) =bla/g) D0 O0000ab/g0 ,b00000000 ()OO I]|(ab/g). 00O
|=ab/d000D00D00 (ab/d)|(ab/g) D000 ¢|d000O0O0O0Nd=¢000000 O
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00 2000 B00000000000000 ged(e,b) 0000000000000

O0s5(@00O00000000)da,bez, b>000000

a=q-b+ro, 0<ry<hb,
b=q -ro+r71, 0<r <,
o= Q- T1+ T2, 0<7ry <y,
L =3 T2+ 73, 0 <r3z <y,

0000000000b>7r>m>r>-->rm>000000neNDr=00000
Th—4 = Qn—2* Tn—3 + Tp_9, 0 < Tpn—g < T'n—3,
Thne3 = Qn-1 " Th—2 + Tn_1, 0 <1, < T'n—2,

Th—2 = (qn Tp_1+ 07 T'n = 0.

0000 ged(a, b) = ged(b, ro) = ged(ro,11) = -+ = ged (P2, 7n-1) = ged(ra1,0) = 1,0y 000 O

[a,bEZDDDDDDDDDDDDDDDng(a,b)DDDDDDDDDD J

006000 aqbeZ00000d:=ged(a,b) e NOODOOODOODODO

sa+th=d
O0oDoo000s,tezO000000O

®O00000000000000abez000000d=r,,000000000000000
000000000000000000d=7,10 71 ="7n3—Gn1 Tno00007 30 rms
0000000002<i<n00000 7,0 74 10 4 0000000000000
0000000000000000d=r,10¢0b0000000000d=sa+tb(s,te7Z).

00 (0000)000abe %0 ged(e,b) =100000000000 (relatively prime) 0 0 00

00 [7](0000000b00000)dae,bez00000

ged(a,b) =1 (0 b00000) <= sa+tb=10000 s,teZ000000.

@ (=)00600000000
(=) d:=gcd(a,b)0 sa+th=1000d|10d=+1000000000d>00000d=1.

O [8]0a,bceZ,a#000000albcO00 (a,b)=1=alc.

@00 (a,b) = 1000 [(]000sa+th =100 s,¢ € ZOOOOOODOOD ¢00000
acs+ (be)t=c000000 a|bcO0 a|lcOODOO

O0((@O0)01000000peNDO (OD)0DO0DO010p0000000000p0OO0O (prime
number) 00 00100000000000O000Q (composite number) 00 OO0

0(Q00000)32,3,5,7,11,13,17,...00004,6,8,9,10,12,14,15,16,18,20,... 0000 0

0[e(000000D)0p00OO0O0
(1) plab=p|laO 00O p|b.
(2)play--a,=—p000000q,1<i<r000000

@ (1)p000000000p fe0000DO (pe)=1000000000 [8]00p|b0000
(2) (1)0 ay(az--+¢,)000000000000000000 (+~00000000000000)0
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00 [10(000000000)0(1000)000000RreN\{1}000000000000
000000000000000000(000000000000000 p.38000)

@ (0000)n000000000r00n=ab,1<a,b<n0000¢b000000000
00000000000000(00000)00000000000000000000000
0000000000000000000000000
OO00)n=p-p=q--qs<t0200000000000000 (0 p,¢; 00000
00000)000000p 00 [9004q,...,¢000010 00000000000 ¢000
00000p; =¢,00000000000000000q¢:=¢0000000psps=q2-"-q
D0000000000000000¢ 0000000000 p,=¢00000000000
ps,...,p, 00000000000s=t00p; =p;,1<i,j<s0000

/DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(DD)DD}
000000000000O0O0O0 (00)zZoOOoDoDOOODOO (Do)oboooo

Z|vV—5] :={a+bv—5|a,be Z}
0000000000000D00000000 ZlV-50000
Q(V=5) == {a+b/—5|a,beQ} (+00000D00O0D0O0DOO)

00000000000000D0 Z[V=5/0000 Q(v=5)0000 (+ 00000000
0DOoO0ooooNO0zy/—500 (00)00000000000000 (00000)1+4+2/-5
00000000 ()0oo000 (0)z[y/=500 (00)0000000000000000
000000000000000000000000000000000000

21 =3-7=(14+2vV-5)(1 —2v=5) = (4 4+ vV=5)(4 — vV=5)

\DDDDDDDDDDD(DD)D Z[\/—5]DDDDDDDDDDDDD(<—DDDDDDD)J

/DDDDD (Fermat, 1601-1665) 0 00000000000 p0000O0O

pO04m+100 < p=s>+20200000000000000

(0000000000000000 (Euler, 1707-1783), 0000 [7] (O 110, §VIII))
O00005=12+2% 13 =22+3% 17 =12 4+42,29 =22+ 52, 37 = 12 + 62, 41 = 4% + 5200
0000p=4m+1000000000000 (00)zZ0 Z[V-1]:={a+by/—1]a,becZ}
O00000O0p=(s+ty—1)(s—t/—1) 000000 (0000D0)000000D0O0O0
\?DDDDDDDDDDDDDp:MﬂﬁDZWCHDDDDDDDD //

0000 (Kummer, 1810-1893) 000000000000 (DOODO1000000000O
37,59,670 3000 000000)0 0000000000000 O0OOOOO0OOOOO
gboobobooboboboboobobooboobobooboobobbobod
000(@)000000000O0O0O00D0oDU0DoooooooOO

0000 (1875-1960) 000000 (Class Field Theory) 00 (000000000000
00000000000)000000000000000 (000)00000 (00)00
D0 p00000000000000000OOO0O0O0OODNOONONONO0O0O0O0O00000
00000000000 (1917-1998) 0000000 (Iwasawa Theory) 10000000
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e 000O0UOUO By, By,...,Bs000 p.17 (0 60)000000O0ODODOOOOOOOOOOO
(«+ 0000000 0UooooDooOD)o

(known) Fact 10s0000000000000000 B, 0000000000000

F S =S (S

Jj=0

(known) Fact 20000000 B, 000000000000 OODOOODOOODOOO

tet =,
=Y B,—.
et — 1 nz% n!

/ED(DDDDEDDpDDDDDDDDBM%:QAﬁwwp—$DDDDDDDDE\
O0000000 (regular prime) 00 0000000000000000000 (irregular
prime) 0000+ 00k (2<k<p-3)00000p0 B,OOOODOOODODODOO)

00 (Kummer, 1847)0p00000 = 2P+ y? =2!0000 z,y,ze NOODOOOODO

0(@O0O000)0

e(p. 17000000000)B,=-20000000000610000000000
e 1000000000037,59,670300000000000000000000

e 1000 0000000000000 000000000000N00NONNO0NO0NOnon
000000000000000000000000( 000000 --+)

e 000000000000 D000 [8(p410)00 4001000000000 TableD OO O
00006910000000000p=37,59,67,101,103, 131, 149, 157, 233, 257, 263, 271,
283,293, 307, 311, 347, 353, 379, 389, 401, 409, 421, 433, 461, 463, 467, 491, 523, 541, 547, 557,
577,587,593, 607,613, 617, 619, 631, 647, 653, 659, 673,677,683,691, 0 000000000

(known) Fact 3000 000000000000+~ 0000000O0OOOOOOY
\((—DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(DDDD [8]))J

0000 (000O0000o0oon)
e DO, [2,[3, 4,00 [7,018),[9, 00 [10]0D0D00

e00 (a,b) eN20000 0 ged(a,b) 000 sa+th=ged(a,p) D0DDD00 s,t€z00000
(i) (102,114), (ii) (330,858), (iii) (434,465), (iv) (1785,1859), (v) (510510, 519593).

ooogd

1] OO0000O0O00—00000000000,0000 (0),23000,000000000 (1996),
3262 0.

[2] 00O000,00 000000 (16,0000 (0),218000,0000 (2001), 39900 .

[3] 00000000 (00002100000),0000(0),296000,0000 (2000), 3990 0 .
[4] 0000000,000,0000(0),201000,0000 (1999), 3465 0 .

[5] 00 0000000,000(0),243000,0000 (2000), 30450 .

[6) 000000 —000000000000000O (00000000000000),000,0000
(0),0000 (00),56000,000 (2009), 1680 0.

[7] 00—0000000000,0000 0000 (0),0000,0000 (00),38000,0000
0 (1987), 7875 0.

[8] Introduction to Cyclotomic Fields (GTMS83) (O O ), L.C.Washington(O ), 487 0 O O, Springer-Verlag.
32



000000 11002012/06/280

gobooboooon

000,000 (p.17) N
(220,284)00000000000000000000000

22000000 : 1+24+4+5+10+11+20+ 22+ 44 + 55+ 110 = 284
220=1+4+24+4+71+142: 28400000

6,28,406 010 000000000000000000000
6=1+2+3,

28 =1+2+4+7+14,

496 = 1+ 2 4 44 8 4 16 + 31 + 62 + 124 + 248

00 (Do0o0oo0)

" 1000 =2 '(2"—1)0000 (00).

00 (0ooo0)

DOoOoO0O0O0O2e-Y(2r—1)0000000000

o" —100000000000000000
0000000000000000000000000000000000000000
27 —1=12700000000 — 2527 —1)=64x 127 =81280000.

gbogbboobooboobuooboobobobboobooboboboboobboon
Ub00o000Db0gboia3550336, 85898690560 00O O0OOOOOLOOOLOODLOOOODOODO
gbogbobobobobboboboobuoobooboobbboobbobbobboon
00000000000 0OO0ODODO (DO)o47000000ODOOOOOOODO1IDOOO
00000000M@70000000000 292643801 1020090 400000000000
0020080 800 UCLAODDDOODOODOOO 45000 2483112509 100000100000
0000000000000 000000ooD10000000bDODOODODOO)

0000000000000000000 1030000000000 2008000 Goto-Ohno
(200000000)000001*00000000000000000000O0

000002 +100000000000000000
20+ 1=3, 224+1=5, 24 +1=17, 2841 =257, 2'6 4+ 1 = 65537

0000000000 000000000000000O00O000000O0000 (1707-1783)
0173200 2% + 1 = 4294967297 = 641 x 670041700 0000000000000 O0O0
gobbobuogoob44bboooobbbooobbobboooobbboooon

gbbboogobbodood
00000000 oo(@oooooo)2"+y"=-"00000000000000000

oo (@ooo, 1769)
4yt 4+ =0'0000 2,y,2,we NOOODOOOO

goooooboboob z,y,z,we NOODDODODOOOODOODODOODOOOOOOOD
ggbobbbooooobobbobbouooooobobobbuooooobbobouoooon
000000 0OEKkiesd 1988000000000 0O0OOOOOODOODODO0ODLOOOODO
gobboboooobboooobbobooon

2682440* + 15365639 + 18796760* = 20615673,
95800* + 217519 + 414560* = 4224814,
0000000000000000000000(000000000000000000)
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s gbboboodgboboboooobn ~

k
1
DDD{%thMZE:gmms:zﬁAV”DDDDDDDDDDDDDDDDDD

n=1

k
1
(«+~0000hHooooooooooo ¢(s) = lim — booggobobodgod
nS

k—o0
n=1

N}

.644934066848226436472415166646025189218949901206798437735558229370007 - - -

.202056903159594285399738161511449990764986292340498881792271555341838 - - -

.082323233711138191516003696541167902774750951918726907682976215444120 - - -

.036927755143369926331365486457034168057080919501912811974192677903803 - - -

.017343061984449139714517929790920527901817490032853561842408664004332 - - -

.008349277381922826839797549849796759599863560565238706417283136571601 - - -

.004077356197944339378685238508652465258960790649850020329110202652583 - - -

.002008392826082214417852769232412060485605851394888756548596615909785 - - -

= 1.000994575127818085337145958900319017006019531564477517257788994636291 -

= 1.000494188604119464558702282526469936468606435758208617119141436100054 - - -
= 1.000246086553308048298637998047739670960416088458003404533040952133252 - - -

w

W~
I

I 1
= e e e

DN = O — — — —
I

7T o N NI o NI & NI e T e NV e N o NIV o N AN
e e e N e L T N e R R
== O 00 = O Ot

— — —

000¢(2)000000000000000 (1644)000000000000000
0o (Qooo)

1) (2
B,00000000000C¢(2n = =D (W>B%

2 (2n)!
Hoou 2 4 6 8 10 12
T T T T T 6917
2) = — 4) = — 6) = — 8) = —— 10) = 12) = ——— ...

00000000000 ¢(2n+ 1) 000000 DOODODOOOODOOOO

00 (Apéry, 1979)

(3)¢Q. (+0000D0¢3)0000(00000nn)).

00 (Zudilin, 2001)

¢(5), ¢(7), ¢(9), ¢(11)0 0000000000000 00(+00000000000000)

[e.e]

1
¢((s)=> —0000000000000000000000000000¢(s)000 (00
ns
n=1
O00sO00)00000000000000000O0000O000DO00DOO0O0OODOOseC
goddoooodoooodoooouooouuooouooooooooooooon
oooooooooodoooo

000000000seC (s£1)000000000¢(s)0000000000000000
0000 ¢(-1),¢(-2),...000000000000000

0o
Bn+1

B, 00000000000 ¢(—n)=-— ek
n

DDwaDDDDIMRM@DDDDDDDDDDDDDDDDDDDDDDDDDDD
00000000000 LO0 L(s,x) E:X 000000000 yO Dirichlet 000

gbooobs=1000 ODDDDDDDDL(l X)#0, (x# 1000000000
N J
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