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A5 & A B2

1. B7] 324 ¢ oJARIARE o] &3] vt 2 A5 aE T8tk
1) a=g" (mod 37), 1<a<37
2 a=g"g” (mod 37), 1<a<37
[Eol] (1) o2l ol =15 olshol
a=g" (mod 37) =13, 1<a<37
olBg g =13 ot}
2 a=g"g"=g" (mod 37) ol g¥=1 (mod 37) |22
a=g"g"=g"=g"=17 (mod 37), 1<a<37
o|i wetA g = 17 o]t}

a |1 234 5 6 78 910 11 12 13 14 151617

ind,e| 0 126 2 23 27 32 3 16 24 30 28 11 33 13 4 7

a 1819 20 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36

ind, | 1735 25 223115291012 63421 14 9 520 819 18

g=3<2 W17d A YA|Fola, EE g& Ho= A= ¥ 17
1 b

2.

a 12345678 91011 12 13 14 1516

inde {014 11251511102 3 7 13 4 9 6 8

o X o g3 g B AF o Fatelet
1) a=g" (mod 17), 1<a< 17

@ a= (") (mod 17), 1<a<17

B g%a=1 (mod 17), 1<a<17



2 u}

of»

?l.

[Zo]] (1) a=g"=7 (mod 17), 1 <a< 17022 g =To0|t}
2 a=(g")Y=g"=g"=2 (mod 17), 1<a<17
ojBR g = 20|t}
B g%a=1=g" (mod 17), 1<a< 17 om&
a=g*=10 (mod 17), 1<a<17
olat, ek g =10 o]t}

tjo

3 A% g=67 W11 B3 AN2YS W1, g Wor AHE W 1
B3 E

Selw, of LEAEE ol EeH] e B8l Hepel

6°=8 (mod 11), 1<e< 119 AF eZ Fdtolzt
2 a=6 (mod 11), 1<a< 119 A5 a2 F3tojzt
a=3" (mod 11), 1<4a<119 AF a g 3ot

[Zo]] A% g= 6% W1l A3t drTolh AAE, tgo] FPHT)
3 7, g'=9, =10 (mod 11)
£=5 =8 =4 =2 "=1=2 (mod1l)
ued g2 "o 7= W1l ol B3 oJARa%E e 2

a |1 2 3 4 5 6 7 8 9 10 (mod 11)
indga/ 0 9 2 8 6 1 3 7 4 5 (mod 10)

(D 6°=8 (mod 11), 1<e<1l ¢ W, e= 7 [t}

2 a=6Y (mod 11), 1<a< 1192 4, a=6Y=6" (mod 11)
olmg g =2 o]t}

3) a=3" (mod 11), 1<a<119 d,

a=3"=()'=g"=g"=9 (mod 11)
ojBE g = 9ot}
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A5 & A B3

1. m=18T=11-174 4, e= 79 sy
ed=1 (mod o(m), 1=<d< o(m)
°ol A4 d & Tsloeh

[Zol]l ¥4 m= 187 = 11 -17 |22 ¢(m) & vh53 Zrh

o(m) = ¢(11) ¢(17) = 10 - 16 = 160 2 1 160 7
g, e=79 9 FEY=e dugE 154 6
(42 125)9 ko] 6 g 1
160(—1) +7-23=1 0
olmz 2 1
7-23=1 (mod 160) 1 0 1 -1
ol meba g = 23 o]t} 0 1 -2 23
2. m=323=17-19% o, e = 559 tatc]
ed=1 (mod ¢(m)), 1=<d< ¢(m)
o A% 4 2 Ttk
[Zo]] WA m=2323 =17 -19 ]2 o | 288 55| 4
275 52
p(m) = ¢(17) ¢(19) = 16 - 18 = 283 4 [ 13 3 3
oli, ® ¢ =559 W thgo] AYs} | 12 g
1
288 - 17 +55 - (—89) = 1
-2} A 5 4 4
55-(—89) =1 (mod 288) 10 1 -4 W
0 1 -5 21 -89
=3 55-199 =1 (mod 288)

ojlmgE 4 =199 o]t}
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4, T=AY Yy A A& o]dsto] thy AHIATEA Y e T
x=3 (mod 5) x=10 (mod 11)
1) (2)
x=2 (mod 7) x=3 (mod 13)
(9] A8 137<% o] &3}
(1) x=23 (mod 35)
(2) x=120 (mod 143)

5. =99 UwA AYE o] &3l thg AHIdAFTEA ] HE Faloiet
jx=2 (mod 3) jx=3 (mod 5)
(l)JIle (mod 5) 2){x=5 (mod 7)
lx=4 (mod 7) 'lx=4 (mod 11)

[Zo]] (1) A 13825 °]&3th
o] Al

My=5-7T=35 My=3-T=21, My=3-5=15
olgtal sk
3H-2=1 (mod 3),
21-1=1 (mod 5),
15-1=1 (mod 7)
ojm® k= d= vt 2.
x=u=35-2-2+21-1-1+15-1-4
=140 + 21 + 60
=11 (mod 105)

(2) x=103 (mod 385)
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A5 = A G4

fy
g

1.2 g=2%5 Bo=2 7= W p= 37 &3 ojit=2axolt}

b
ojEE p =210t} 1,

a |1 234 5 6 78 910 11 12 13 14 1516 17

ind,e| 0 126 2 23 27 32 3 16 24 30 28 11 33 13 4 7

a 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

indy,a| 1735 25 223115291012 63421 14 9 520 81918

9] o RIRE o] &l s =50l watelek

1) »=159 9, d=g" (mod 37), 1<d<37% AF d & T

(

atof 2t

2) s=22, a=19% ),
b=g’ (mod 37), 1<b6<37
c=ad’ (mod 37), 1<c<37

A% b e THL b c=a (mod 31) %S ol

[Zo]] 1) d=g"=g"=23 (mod 37) o2& 4= 23 |t}
(2) HA

g'=g%2=21 (mod 37)

CEddSEa(gV)SEH)'gIS'ZZ
L E15-22=330=6 (mod 36) o]B=
c=19-g=19-27=32 (mod 37)

b Te=21 B3=2%"-32= (2" 4
Eg467E 35El9Ea (mod 37)
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A5 & A 35

1. 271 355 ol p=83, ¢ =41, gy =4, r=5 a=7 4 9 t3 &5

watod 2},
(1) di=g” (mod p), 1<d,<pd AT d) = T3tz
2) s=a" (mod p), 1<s<p3 A5 s&
3 77 '=1 (mod @), 1<7 '< g AF » ' 2 Falofet
4) ki =4, k=3¢ o,

czskldlkz (mod p), 1<c<p

e=c¢" (mod p), 1<e<p

=¢ (mod 13) ?:!T% 3‘5;}?_]6]-048]—_

§ bk
ol A4 ¢, eE 39 a g’

[Z0]] (1) di=g,"=4"=1024=28 (mod 83) o]E& d, = 28 o]t}
2 s=a' =7"=7>-17"=149-11=539=41 (mod 83)

ojlmE =4 o]t}
(3) FEl=y dagls(He 1.25) 9 25t

84 5|5
M1-145-(—8) =1 "
5:-(—=8 =1 (mod 41) 10
oJE=2 5-33=1 (mod 41) |t} 2
meba] 7t = 33 ojth. 10 1
) by =4, by=34% 9, 01 -8

c=s"d " =41"-28°=21%- 40
=26-40=1040=44 (mod 83)
e=44%" = (44°)"=26" =31 (mod 83)
oJEE c¢c=44, e=3l°lth. Y GFo] AHdT
3

d" g =147 =201-64
=77-64=4928=31=¢ (mod 83)

S — |00

)
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ofy
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1) g1=2, r=13 ¢ td]
d =g " (mod p), 1<d<»p

s=a" (mod p), 1<s<p
d AF s & Fatoet
@) rr '=1 (mod @), 1<7» 1< g9 A% » 12 F3qg}
4) k=8, k=94 H,
cEsk‘a’ll€2 (mod p), 1<c<p
e=c (mod p), 1<e<p

VAT e ' T oM@ =e (mod p) & Felstele

[Z0]] (1) ord2=11=¢ & 2""=1 (mod 23) o|E=
di=g"=2%=2".22=1-22=4 (mod 23)

oli wEtA ) = 4 o|th
(2 a=18 4 j,
s=a' =188 = (26)B = 9T
=2"M"-2=1"-2=2 (mod 23)
ojEZ 5= 20|t}
(3) frEd=s dagFdd ofsto] vao] A Ha
13-6+11-7=1,
13:6=1 (mod 11)
webd 7l = 6 ot}
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(4) by =8, by =9 W,

& k.
c=s"d"=2%-4°

=92%=02"2%.2'=21=16 (mod 23)

ojJmE ¢ = 16 ot} &,

e=16%=2%
=(21)2.92=922=4 (mod 23)

ojBZ ¢ = 4ot}
a5, theol A gkt

ak1g1k25188'29526'295213

=21.92=4=¢ (mod 23)
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A5 & A 36

LolAged x"=17 (mod 103) 9 a7k EAleh=AE A4 el e},

[Zol] A 366 skl thao] HHA
-1 1031

()= 0™ ()= (0
1

wabA o)A gEA A= mod 103) 9] = A
2. % AF m=11-19 o gt o]x3E2 x*=2% (mod m) ° A=
Fatole.

{xZEZZ (mod 11)
=22 (mod 19)

a8y o] d%Ed x2=22 (mod 11) 9 3= x=+2 (mod 11) o]z &
olAgE4 x*=2" (mod 19) 9 dlt x=+2 (mod 19) o|2 2, o]Z3E4]

=2 (mod m) o = T o AHLATEA a7 TFahe] it

x=2 (mod 11) x=—2 (mod 11)
@ @ {

x=2 (mod 19) x=2 (mod 19)

x=—2 (mod 11) x=2 (mod 11)
) @ {

x=—2 (mod 19) x=—2 (mod 19)
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a8y, o] U AHLATgEFA 9 d= 11 19 1111
F39lo] WA A (47 1.38)F o & 18|
aho] ek 2108 31

HAZ, fFECe gRFd o5l e

19-(—4) +11-7=1 2
g o5 v AYAFEFAe e kg 0
2o, 112 1
x=19-(—4) -2+11-7-2=2 (mod 209), 1o 1 -13 -4
x=19-(—4) - (—2)+11-7-2=97 (mod 209),10 1 1 2 = 7
x=—2 =207 (mod 209),
x=—97 =112 (mod 209)
3. ol %4 x> =860 (mod 11021) oI 11021 = 103 - 107 o] 3 wrebA

o] o] AFENE e AUFEA Y FA 0|},

¥ =860 =36=6% (mod 103)
¥=80=4=2> (mod 107)
o] AL o] gdte] TS Boo| watola),
(1) Fol7 o]A3E 4 &
x=+x (mod m), x==+2x, (mod m)
2 7atole).
2 (w419, 11021) = 103 == 107 U< Bolatolg).
3) gol HH3e alatala)
6\ _ _ —6)\ _
(5) = -t (g3) -1
2\ _ —2)\ _
(7)) = v (W)~
(4) o128 %2 x> =860 (mod 11021) 2 3 ZFollA o]xofel =
x=19012 (mod 11021)
DERHES
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¥ =860=36=6% (mod 103),
¥=80=4=22 (mod 107)

o dl= 47t x=+6 (mod 103), x=+2 (mod 107) ©Jt}.

+
olA| Tt Y AHAASTEAY qE T3 HAL

x=6 (mod 103) x=—6 (mod 103)
0| 2|

x=2 (mod 107) (mod 107)

2
6  (mod 103)

x
x=—6 (mod 103) x
o o

x=—2 (mod 107) x=—2 (mod 107)

107N; + 103N, = 1
o A% N, Ny E 73 N, = 26, Ny = —27 o|B2
2 =107 -26-6 + 103 - (—27) -2 = 11130,
X9 =107 -26-(—6) +103 - (—=27) -2 = —22254
9o vl d-dLdAEA e a4z ded 2
x=x,=11130 =109 (mod 11021),
X=xo= —22254 = —212 (mod 11021),
X= —xo = 22254 = 212 (mod 11021),
x=—x, = —109 = 10912 (mod 11021)

o,
I
aiff
o

o] Aol x*=860 (mod 11021) I 4 742} ot

(2) 19l Azl elste] thgol Ay
X1+ xy = 11130 —22254 = —11124, (%, + x5, 11021) = 103
X1 —xy = 11130+22254 = 33384,  (x;— 2, 11021) = 107



ofy

?l.

12 u}

(3) wWEA 367 # A 3645 o] g3t b A}s der)
1714 103=3 (mod 4), 107=3 (mod 4) o]t}

(165) = (465) (165) = D
- ()= ()= -4
) A1
103 ) =1 (1_7%) =1
(4) o]2EE2 ¥ =860 (mod 11021) ¢ 3 FellA o]t eIdl 3
x=2x, (mod 11021)

x=—6 (mod 103)
{xE —2 (mod 107)
wtebs] gke] Aste] ofste] Tk o= thed 2
x=xy= —x; = 10912 (mod 11021)
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