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1 O00oooogod

000 ab00000a=0be000000 0000000000 «0000a
0Ds0000000
0D00015=3x50003015000015030000
6000001,2,3,60
1+2+3=6.

120000 1,2,3,4,6,12.
14243+446=16>12. (120000)
150000 1,3,5,15.
1+3+5=9<15. (150000)
23000001,2,4,7, 14,28
14+2+447+14 =28

6, 200000000 n00000n000 000000 00000000
gobbUnO0DUOO0O2n000000p00000000000280000
gbo49%0 000

49600000 =142+4+8+16+31x14+31x2+31 x4+31 x8+31x16
=(1+2+4+8+16)+31(1+2+4+8+16)
=(1+2+4+8+16)(1+31)
=31 x32=31x 16 x 2 =2 x 496.

6=2x3=2'22-1), 28 =4 x 7 =2%2°-1), 496 = 16 x 31 = 24(2° - 1).

a=1xa00010 00000000000 p>100000p00001
Updbbobh0OdpUlbbO00oobobbbboooobbbuooonooboon

2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31,

ggbbobuoooobboboooon
gogbbobuoddn0obbooooobood

nO000000 = n=ab, 1<a, b<nOi000
l<a<b<nOOOO0O0OOOOOO
a2§ab:n, a < /n.
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O000000,000000000n000a,1<aea<+y/n0000«¢00000
O0n0O00a l1l<a<+/n0000000«000000000eO 10000
gobboodobobbpudibbpubbbUdbeUd pObbO0O0bDbDO0O
goooo

n000000 =n0+v/nOOOOOpOO0OOO0OO
ggooobod
n0+vnOOOOOp0000000 =n000000

0 1.1. 10900000 100 =102 <109 < 112 =12100010 < /109 < 1100
goboboooo 235 7d0bbogoobobooonoboooooo2sbobod
goobooo

109 = 3 x 36 4 1,
109 =7 x 15 + 4.
00001090000

0 1.2.11900000 100=102<119<112=12100010 < v/119 < 1100
g2357u00gbbobougoobboooobob25bbobouoaobon

119 =3 x 39 + 2,
119 =7 x 17.

ggboliouogogoooog
gogbbobogogboo
00 1.3 (000000).0oooo0oo0ooooogo

00] pi,ps--,p,00000000000000000000000OO0
00000000000

A=pips---pn+1

0000000ADDODOOOOOADOOD p,0000000000000p1,ps,--.,Pn
0000000000000ADOCOOCOOOOOOOOAD 10 ADDOODOOO
0000000000000000000 p00000p0000000A4000
p00000000000O

A=pi(p1- pi—1Pis1- Do) + 1
O00000AOD p,000010000000p#p;,i=1,...,n0000 O

0000 1. v/200=10v/2=14.142...00000000002000000000
ggooood



2 JOooobooooooooobod
000 eb0000000 ged(e,b) 00000000

2100000 1,3, 7, 21

— 210350000000 7, ged(21,35) =70
3500000 1,5,7 35

goon

300000 1,5, 7, 35

— 350460000000 1, ged(35,46) = 10
4600000 1,2 23, 46

ged(a,b) =10000e¢0 b0000000000006e,b0000000ged(a,b)
0000000000

00 2.1.000a,b00000e0b0000000000r00000Oged(a,b)=
ged(b, )0

[O0O0] m = ged(a,b),n=ged(b,r) D000e¢0 b000000000¢gOO
gog
a=bq+r, 0<r<hb.

a=md,b=mb,d,y 0000000000000
r=a—>bg=mada —mbqg=m(ad —Vq).

OO000OmOb0 r0000000000O0O0mM<n. OOO0Ob=mnb", r=nr",
V.r"000o0o0oooogono

a=bqg+r=nb"qg+nr" =nb"q+r").
OD000n0O cOb00000000000mMm>n. 0000m=n. ]

00 22 ((0000000000).000 «, 6000000

a:bQQ+T1, O<T1<b,
b:T1Q1+T2, O<T2<T’1,
T1 = To@s + T3, O<T3<7”2,

Thn—2 = Tn-1qn-1 1 Tn, 0< Tn < Tp-1,

Tn—1 = T'ndn

00000 ged(a,b) = r,0



[00] 002100000ged(a,b)=ged(b,r)0000000000
ged(a, b) = ged(b, 1) = ged(rq,72) = -+ = ged(rp_1,7n) = 1. O
0 2.3. gcd(1995, 1029) godod

1995 = 1029 x 1 + 966,
1029 = 966 x 1+ 63,
966 = 63 x 15+ 21,
63 = 21 x3.

000000 ged(1995,1029) = 21.

goooooogooogag
00 @,b000000000d=cgcd(a,b)0000O0

ar +by =d (2.1)
goooobobobb gy 0U00000ooooobobbobboooon
0 2.4. ged(197,41) 00000

197 = 41 x4+ 33,
41 = 33 x1+48,
33 = 8x4+1,

8§ = 1x8.

0000ged(197,41) =100000000000000
1972 + 41y = 1
000000 2,y0 1000000000000

1 = 33-8x4
= 33-(41-33x1)x4=33x5—-41x14
= (197 —41 x4) x5—-41 x4 =197 x 5 — 41 x 24.

000000197 x 5+ 41 x (—24) = 1.

oo0o0 220120 419000000 400000000020122 4419y =d 0
ool z,y0dnoogonog



3 0o

mOO000000000 a,b00 ac—-b0mO0000000O00O0O
a=0b (modm)
D000« b0 mOOOOO0OOO0OOO0ODOOO0OO0DOm=90000
10=1 (mod9), 25=7 (mod9).
gooooon

00 31.a=b(modm)00 c=d (modm)0000a£c=0b+d (mod m),
ac = bd (mod m).

0O0] a—b=ms,c—d=mt,s,t00000000000O00CO
(a+c)—(b+d) =m(s+1t), (a—c)—(b—d)=m(s—1)
O00000a+4+c=b+d (modm),a—c=b—d (modm)0000
ac — bd = ac — bc + be — bd = c¢(a — b) + b(c — d) = ems + bmt = m(cs + bt)
O0O00O0OOac=bd (modm)0O OO O

U 3.2 m=90000

10=1 (mod9),

10°=1=1 (mod 9),

421 =4 x 102 +2x10+7=4+2+7=13=4 (mod 9),
513=5x1024+1x104+3=5+1+3=9=0 (mod 9).

m=110000

10=—-1 (mod 11),

10°=(-1*=1 (mod 11),
321=3x102+2x10+1=3+2x (-1)+1=2 (mod 11),
726 =Tx 102 +2x10+6=7+2x (~1)+6=11=0 (mod 11).

00 3.3(000000000).p000000«0 pOO0O00O0ODODOOOOODO
goooo
a?'=1 (mod p)

goooodg



[00] p=7e¢=300000

3:1=3 (mod7), 3-4=5 (mod7),
3:2=6 (mod 7), 3:5=1 (mod 7),
3:3=2 (mod7), 3:6=4 (mod 7).
(3-1)(3-2)(3-3)(3-4)(3-5)(3-6)=3-6-2-5-1-4 (mod 7),
3%! = 6! (mod 7),
6!(3°~1)=0 (mod 7).

00006(3°—1)0700000006000700000000003%-10
r0boobon [l

0 34.p=7000020-1=63=7x9,55—1=15624 =7 x 2232.
p=1100002"Y—1=1023=11x93, 31— 1=159048 = 11 x 5368.

00000O2»0700000000000000000000000002%=1
(mod 7) 0O ODO0O0DOOODOODO125=6x20+5000000

2125 — 26><20+5 — 26><2025 — (26)2025‘
ogooad
20=1 (mod7), (29 =1*=1 (mod 7)

oooood
2120 = (26)292° =1x2°=32=4 (mod 7).

00 3.5 (00000000). pOOD0ODOOOOOG(P-)!+10p0000000

00] p=1100009x5=1 (mod11),8x7=1 (mod11), 6x2 =1
(mod 11), 4 x3=1 (mod 11) 00000 O

10l =10 x9Xx8XxTx6xdx4x3x2x1
=10x(9%x5)x (8xT7)x(6x2)x(4x3)x1
=(-1)x1x1x1x1x1=-1 (mod1l).

036 5—1)+1=25=5x5, (7T— 1) +1="721=7x 103,
(11 — 1) + 1 = 3628801 = 11 x 329891.

0000 3.20700000000000000



4 00O

?DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
?DDDDDDDDDD

0.142857
7 ) 1.000000
0
10
7
30
28
20
14
60
56
40
35
50
49

oooQ X
== 0.142857142857 -+ - - - - = 0.142857

DDDDDDDDDDDD%,6>ODDDD6>1DDDD

%DDDDDDDDDD = ugggooboooobooobooodggod

oo0100bs—100000
— b0 000000000000 0Db0ObO
gogboobouoooobbooooboobogn

gobobobooogoon
gobbbuooobbboooobbboooobbodao

1 . . . . . .
— =0.142857 , 3_ 0.428571 , 2_ 0.285714 |
7 7 7
6 . .4 . . 5 . .
- =0.857142, = =0.571428, = =0.714285.
7 7 7
000 '
~ =0.142857
7



goon 1ODDDDDDDDDDDDD6DDDDD%,a:1,2,3,4,5,6DDD
goooo

DDDDDDDDDDDDDDDDDDDD%:0.142857DDDDDDDDD
6=7—-100000060000O

10=3 (mod7), 10°=2 (mod7), 10*°=6 (mod 7),
10'=4 (mod7), 10°=5 (mod7), 10°=1 (mod 7).

00000010°=1 (mod 7) 0000000000 sO6000000010°%—1
groobobooboobooboobon

100—-1=7x142857 (0000 1+7000000000).

00 4.1. p02,5000000000s010°=1 (mod p) 000000000
nooool,a=1,...,p—1000000000000000000000 s0

p
gooodbp-10000000
04.2. p=1300000000000000000102=1 (mod 13)0000

10°=(-3)>=9=—-4 (mod 13),
10°=10°x10=(—4) x (-3)=12= -1 (mod 13),

00000010°=1 (mod 13)0 000000000 sO6000000010%-1
Ubooggoobooooooobod

1 ) )
10° — 1 = 13 x 76923, 'Eh 0. 076923 076923 - -- = 0.076923. (4.1)

0000000 (0000 1+13000000000000)000000 1000
DDDDDDDDDDD6DDDDD{%azlﬁ&&ﬁﬁADDDDDDDD

1 10 9 12 3 4
137 137 137 137 13" 13
000000000000 @.)o 2000000

2 . .
2(10° — 1) = 13 x 2 x 76923 = 13 x 153846, = = 0.153846.

DDDDDmDDDDDDDDDDDDD6DDDDDf%azlﬁ&ﬂﬁﬁﬂ
0000000

gobooobooon



0000 4. p=13000010°=1 (mod 13) 0000000000 sOO0OO0O
gobodoooboies-10 13DDDDDDDDDDDDDD&,a:1,...,12D

13
gogboobooogoon

5 Uuoboooooooobogn

1 _1
§D §DDDDDDDDDDDDDDDDDDDDD
1

1
=0.333--- ==0.5
3 ’ 2

000000000 400000
1 3
- =025 <==0.75
4 Ty
0000000000 O0O0O0Oos3sooooon
1—0333 2—0666
3 3
2 2
DDDDDDDDDDDDDDE:OADDDDDDDDDDDDDDDSDDDD

2
DDDD—D%DDDDDDDDDDDDDDDDDDDDDDDDDDD

1+1
EZEDDDDDDDDDDDDg:LDDDD
O+T7 12 5 243
gogboooogoon

g 5.1.2DDDDDDDD%>§D ad—bc=1000000000000O

ooooo o000 2000000000
x

a-+c
b-+d
gooo
[mpuy
a_y_c
b x d

oooooooo
ax — by > 0, dy —cx >0

ggooood

axr — by = u, dy —cx =v
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00000w>0,v>00000000000000000uw>1,0v>10000
00000z, y0w, 000000

axr — by = u,

—cx + dy = v,
adr — dby = du,
—bex + bdy = bv,

O00(ad—bc)r =du+bv0000ad—bc=1000x=du+bv0000000O0O

acx — becy = cu,

—acr + ady = av,

O00(ad—be)y=cu+av0000ad—bc=1000y=cu+av0000u>1,
v>1000z=du+bv>d+00000000u=v=100000000000
v=v=10000y=c+a0000 [

g 5.2, 1.005100000

alb+d)—bla+c)=ad—bc=1

O00000ae+cOb+d00O00O0OO IDDDDDDDDDD%DDD
gododo
2.ad—bc>100000
a>a~|—c>b
b b+d d

gobood

11



6 OO0

000000 1000000000000 20000000 1/20000000
gboogbobobobobobobobobbobob2b0booboobon
00000000000 D0e?=20000e¢020000000000a=+2
good

v2000000000000000/2000000000000000000
2

V2=, mn000000000000000002=—,2m2=p20000
D000 O0000000»?0000000000000,0000000n =2k
000002m2 =4k m?=2k200000000000000000000 m?
0000000000000 mO00000000000m,2000000000

ggooood

0000 5.0001000000000000000000000 50000
ggbobobuoooobobbdvgooooodado
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7T 20000000

2=124+12,5=124+2210=12+32,13=22+32, 17=124+ 42000000
000200000000000000000000000
0000000000000

00 7.1. p0000000022=-1 (mod p) 000000 200000000
000000O0Op=1 (mod 40000

00] p=4k+10000p—1,p—2,...,2k+2,2k+100

ggoboobod

=1 = {p-Dp—-2)---(p—2k+1)(p—2k)} x{(2k)(2k —1)---2-1}
= {L-(p=DH2-(p—2)} - {2k = D(p — 2k + )}{2k(p — 2k)}
= (—19)(=2%)+ (=(2k = 1)*)(=(2k)*)  (mod p)
= (=M1 = {201
O0000O0z=(2k))000000ODODOOCOOOO (DO 35000
24+1={C2K}P+1=@(p-1)!'+1=0 (modp).

O000z22=-1(mod p) 000000 ,000000000000p =4k+3
00000000000000 (0033000002 '=1 (modp)0000O0O
oo

1

P = (22)%1 =(-1)7 =(-1D)*"'=—-1 (mod p)
0000001=-1 (modp),2=0 (mod p) J0DDOD0O0OOODOp =
dk+1000000 0

oo 72.p0300000000000000O0p0 2000000000000
O000D0000o0O0Op=1(mod4)0000

[00] p=2244 2,y00000000000000000

r,y00000 =p=2*+4 0000000000
r,y00000 = 2% 420000
—p=2*+40000000000

UdbbbUz,y0OD0O000000OOUOO0O00O00ODO0O02z=221+1,y=2y; U
gogno

p= 2z, + 1)2 + (2y1)2 = 4;1:% +4x +1+ 4y% = 4(3:% + 21+ y%) + 1.
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O000Op=1 (mod4)0
oo0oooooooog O
A+ 0000000og

(a + bi)(a — bi) = a* + b?
ooooooooo
(20000000)x(20000000)=20000000
D000000001%2422=5,224+32=13000
65 =5 x 13 = (1° + 2%)(2* + 3%)
= (1+24)(1 — 2i)(2 + 3i)(2 — 31)
= {(1+2)(2 + 3i) }H{(1 — 2i)(2 — 3i)}
=(2—6+4i+3i)(2— 6 —4i — 3i) = (—4 + Ti)(—4 — Tq)
_ (_4)2 _|_72 — 42 _|_727
65 = {(1+2i)(2 — 3i)}{(1 — 2i)(2 + 34)}

=(2+6+4i —3i)(2+6 —4i + 3i) = (8+)(8 —9)
=8 +1°

good e. 1702000000000 0029020000000000017x29
g2000000040o0b0
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