0000000 11002009/06/250

00 (000000b|a)000abeZ b#£000000a=be00000cez00000000
b0 0000000 a000 (divisor)J a0 b000 (multiple) 10 0000b|e0000

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

00 [1]0abcez00000000000OO0O
(Dalb00 alc=a|(b+tec), (2) a|b= albc, B)a|bO0 blc= a]c,
(4) a|lb <= —alb, (5)a|b00 bla <= a=+b.

00000 [1)(4)000bezZ0000O0O0OO0O00OODOOOODODOOOOOOOMODOOdOOODO

(00O000000)0000d>00000000000 («0O0O0O0DO0DO0OOODOD)

00 (00000)0a,beZ00000d|«00d|b0000deND a0 b0000 (common
divisor)De 0 00 000000000000 O b000000 (greatest common divisor) O O
000 b0000000 ged(a,b) 00000 (a,b) 0000 (—deNOOd>000000)

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

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

a=qgb+r, 0<r<b
DDDDDDDD(q,T)EZ2DDD 10000oad

OW(@0)eez00000g<a<(q+1)00¢qeZ000000000OOr :=a—¢h000
OOa=gb+r00 0<r<b0O0 («~000000NO

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—¢ <10000qg=¢
00000000 r="00000((~000000

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

() g1 = ged(a,b), g2 :=ged(b,r) D0000g|g00 2| 000000 (+g1,9.>0000 [1]
0 (B)00)0000a = gra1,b=g1b1, b= goba, 7 = goro 00 0000 0Oa = gb+71 = qgeby+gors =
(qba +12)g, O O 92\61555592\8;@1(@,5):91- DDDT:a—qb:glal—QEllbl:(@1—6151)91
00 ¢ |r0000¢ | ged(b,r)=go. 000 g1|g200 golgn 00 g1 =9¢.000 (+ g1,90 > 0)0

00 (0O0000)0a,beZ00000a|mO0b|mO0000 meZO a0 b0000 (common
multiple)Jae 0 00 00000000000000000 06000000 (least common multiple)
O0D00e«¢Ob0000000 lem(a,b)0000

0 (O0D00)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
DDHM@&ENDDDD(UahnDDbMt@:kmm&Hm,Q)MM@@:Qj%B.
[0 O] 1:=1lem(a,b), g:=ged(a,b) D000 (1)(«—=) 00000000 (=) a|mO0ObjmO

O000OmDIlO00O0O00m=ql+r,0<r<({00000OmOI0e 000000000000
rde,b000000000000IODO0000OO0-=000000000000001|m.

(2) (1)Dm=a00000!|a0000a=1d,de NOODODOOOOODOe=1g000000
d|g00 ¢|d0D00000a=d(/b),b=d(l/a)00 d0 ¢,b00000000d|¢g000000
O000ab/g =a(b/g) =bla/g) D0 0000ab/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)0a,beZ, b>000000

a=q-b+rg, 0<ry<hb,
b=q 1o+ 11, 0<r<m,
T = Q2 - T1 + T2, 0<ry <y,
=3 T2+ T3, 0<rsz<ry

O000000000b>rg>r1>re>--->r,>000000neNOr,=00000
Th—4 = Qn-2 * Th—3 + Tp_2, 0 < rp_2 < Tp-3,
rn—?’ZQn—l'rn—Q—{'rn—laOSrn—l < Tp—2,

Tn—2 = (qn*Tn-1+ 07 rn = 0.

0000 ged(a,b) = ged(b, o) = ged(rg,m1) = -+ = ged(rp—2,7n—1) = ged(ry,—1,0) =1, 0000

006000 aq,beZ0D0000d:=ged(a,b) eNOOODDOODODOO

as+bt=d

gbouoobds,tezO0bOOOOO

®O00000000000000abezZ000000d=r,,000000000000000
0D00000000000000000d=7,10 1 =7n3—Gn1 Tno00007 30 rys
0000000002<i<n00000 7,0 7 0 42 0000000000000
0000000000000000d=r,10¢0b0000000000d=as+bt(s,t€Z).

00 (0000)000abeZO ged(a,b)=100000000000 (relatively prime) 0 0 00

00 [7](0000000b00000)da,bezZ00000

ged(a,b) =1 (@0 bOD00O00) <= as+bt=10000 s,t€Z00000

@ (=)00600000000
(=) d:=ged(a,b) 0 as+bt =1000d|10 d=+1000000000d>00000d=1.

0O [8]0a,b,ceZ,a2000000albe00 (a,b)=1=alc.

@ 00 (a,b) = 1000 [7)000aes+bt =100 s,t € ZOOOOO0O00O0 ¢c00000
acs + (be)t =c000000 albeD0 a|c0000

O0((@O0)01000000peNO (DD)ODODO 10p00000000O0Op0OOO (prime
number) 00 001000000000000000O (composite number) 0000

0(Q00000)02,3,5,7,11,13,17,...00004,6,8,9,10,12,14,15,16,18,20,...0 000 0

0[90000000)0p00000O0
(1) plab=plaO0O0O 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)000000»eN\{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; =¢,00000000000000000¢;:=¢0000000psps=q2-"-q
0D0000000000000000¢ 0000000000 p,=¢00000000000
ps,...,p,00000000000s=t00p; =p;,1<i,j<s0000

KDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(DD)DD}
000000000000000 (00)zOOOOOOOO (ODO)DOOoOO

Z[v—5] :={a+bvV—5|a,beZ}
0000000000000 00000000 ZV-50000
Q(W=5):={a+b/Bla,beQ} (~0O0DDOODOOOOODOOY

000000000000000Z[y=50000 Q=5 0000 («~ 00000000
0DO0o0oo0oNO0zy/=5/00 (00)00000000000000 (00000)1+4+2/-5
00000000 ()oo000 (0)z[y/=500 (00)0000000000000000
000000000000000000000000000000000000

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

\DDDDDDDDDDD(DD)DZ[\/—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))
D0005=1242%13=22+3% 17 =12 +42, 29 = 22 + 52, 37 = 12 + 62, 41 = 4% + 5%
O000p=4m+1000000000000 (00)Z0O Z[V—-1]:={a+b/—1|a,bec Z}
D000000p=(s+t/=1)(s—t/~-1)000000(00000)0000000000
\?DDDDDDDDDDDDDp:%ﬂﬁDZhCﬂDDDDDDDD //

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(0 00000000000
00000000000)000000000000000 (000)00000(00)00
D0 p00000000000000000OOO0O0O0OODNOONONONO0O0O0O0O00000
00000000000 (1917-1998) 0000000 (Iwasawa Theory) 10000000
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e JJ0ODODOO B, 0060000 (16000)0 By, By,...,B;00000000000000O
O00000000ooooD («0000oooooooooooo)™

(known) Fact 10s0000000000000000 B, 0000000000000

F S =S ()

Jj=0

(known) Fact 20000000 B, 000000000000 OODOOODOOODOOO

tet =
=Y B,—.
et — 1 nz% n!

/ED(DDDDEDDpDDDDDDDDBM%:QAﬁwwp—$DDDDDDDDE\

00000000 (regular prime) 000 000000000000000000 (irregular
prime) 0000 (— 00k 2<k<p-3)00000p0 B,OOODOOO0O0O0ODOD)

00 (Kummer, 1847)0p0 0000 = 2P +¢y? =2P0000 z,y,2e NOODODOOODO

0(@O0O000)0

e« (06000000000)B,=-S00000000000610000000000
e 1000000000037,59,670300000000000000000000

e 100000000000000000000000000N0N0N0N0NONNO0NO0NOnon
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 30 00 000000000000 (+~ 000000000 OOOOOY
\(<—DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD(DDDD [8]))J

0000 (000O0000o0oon)
e DO [1],[2,[3, 4,00 ([7,018],[9, 00 [10]00D00

e 00 (a,) e N0 0 000ged(a,b) 000 sa+th=ged(a,b) 000000 s,teZ00000
(i) (102, 114), (ii) (330,858), (iii) (434, 465), (iv) (1785, 1859), (v) (510510, 519593).
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