21,2, 3.4, 5%

15T BERIAIRY
(13)
Question

IEBR: el 4k + 3 RBBE LS 1.
Answer

iERA:

®YN €1,

& p1,p2, -+, P ARAAN 4n + 3 ORKTF N FERE, B 4n + 3 IR HER.

k
Sq=4-[[pi — 1, pi EATH ¢ WEREE.
=1

7

1.5 g BEH
k k
'.'q:4-Qpi—1:4(Epi—l)+3

M g tARFAD An + 3 9EH, S84 ¢ > N, EBEEAT N QR0 dn + 3 9ZH.
2. % q RHE

SCAERR: FAAD 4n + 3 HOEREUNETAN 4n + 3 (EEL.

SN—SERABH 4k + 154k +3  (k € I) b

T (4 + 1)(dky + 1) = 4(dkiks + k1 + ko) + 1 FF80 dn + 3,

M 4n + 3 SBEMEERTRR—TR 4n + 3 HRWEH.

M q AT 4n + 3 EES p, Bp#pi (i =1,2,---,k), Wp> N,

KIBIEAT N 897280 4n + 3 BORH p.

BT N JEBEZRER, NIERA 4n + 3 RBEXRF .

(17)

Question

JE ¥4 (111100011110101),, (10111101001110) 5 #effdg+71iH.
Answer

fig:

(0111 1000 1111 0101)5 = (78F5)15.

(0010 1111 0100 1110)y = (2F4E)y.

(18)

Question

$5-+7x#31 (ABCDEFA )4, (DEFACEDA ) 5, (9AOAB) ¢ #6335~ i1,

Answer

(ABCDEFA);s = (1010 1011 1100 1101 1110 1111 1010)5.



(DEFACEDA);6 = (1101 1110 1111 1010 1100 1110 1101 1010)5.

(9A0AB) ;¢ = (1001 1010 0000 1010 1011),.

(28)

Question

RUAT B RA AR

@ (20785, 44350).

Answer

fig:

44350 = 2 x 20785 + 278020785 =T x 2780 + 13252780 = 2 x 1325 4+ 1301325 =10 x 130+ 25130 =5x25+4+525 =5x5
LERAREEE 5.

(32)

Question

BRI XEBRLBERERER s, t 5 s-a+t-b= (a,b).
@ (1613,3589). @ (2947,3772).

Answer

fig:

@

3589 =2 x 1613 + 363
1613 =4 x 363 + 161
363 =2 x 161+ 41

161 =3 x 41+ 38

41=1x38+3

38=12x3+2
3=1x2+1
2=2x1

(1613,3589) =1 =3 — 2
—34+12x3—38
=13 x (41 — 38) — 38
=13 x 41 — 14 x (161 — 3 x 41)
= 55 x (363 — 2 x 161) — 14 x 161
= 55 x 363 — 124 x (1613 — 4 x 363)
= 551 x (3589 — 2 x 1613) — 124 x 1613
= 551 x 3589 — 1226 x 1613

-, (1613,3589) = 1 = (—1226) x 1613 + 551 x 3589

@



3772 =1 x 2947 + 825
2947 = 3 x 825 + 472
825 =1 x 472 + 353
472 =1 x 353 + 119
353 =2 x 119+ 115
119=1x115+14
115=28x4+3
4=1x3+1
3=3x1

(2947,3772) =1 =4 -3
—4428x4-115
=29 x (119 — 115) — 115
— 29 x 119 — 30 x (353 — 2 x 119)
— 89 x (472 — 353) — 30 x 353
— 89 x 472 — 119 x (825 — 472)
= 208 x (2947 — 3 x 825) — 119 x 825
— 208 x 2947 — 743 x (3772 — 2947)
— 951 x 2947 — 743 x 3772

o (2947,3772) = 1 = 951 x 2947 — 743 x 3772

(50)
Question
RE TR RN AEEL
@ [132,253].
Answer
fig:
253 =1x 132+ 121

132 =1x121+11
121 =11 x 11

o (132,253) = 11.

o, [132,253] = fipggy = ATEE = 11 x 12 x 23 = 29436.

FE28 [AR
(2
Question

iR Yom > 28, 02,1%)-..  (m—1)? —EF2E m WRERREA.
Answer
JIERR :

m>2,(m—-12=m?>-2m+1=m(m—2)+1=1 (mod m)



1 FMEE (m — 1) ERA—RREFR, Wm > 20,

02,01, -, (m — 1)2 —FEFEE m WELHRE.
(6)
Question

20035 B 9 AEEHF, [ 220000 X287
Answer

fiR:

2! =2 (mod 7), 22 =4 (mod 7), 23 =1 (mod 7)
20080509 = 3 x 6693503

220080509 — (23)6693503 =1 (mod 7)

CLEEHN

()

Question

% n=pq, Efp,qRBEHIME: NRae®> =0 (modn), ntfa—b, nfa+b, W (n,a—>b)>1(na+b)>1
Answer

JIERR:

" a?=b* (mod n)

Si&a? - =kn=(a+b)(a—b),kecZ

= n|(a+b)(a—1b),kpg= (a+0b)(a—Db)

“nf(a—>),n{(a+Db)

naigp|la—>b,q|la+b, MWpta+bgta—D>.

. (pya+b)=1=(g,a—0b)

(na—b) = (pga—b) = (pa—b) =p>1
(nya+b) = (pg,a+b) =(q,a+b)=qg>1

(12)

Question

JIt Z/TZ hHIIERTTER.
Answer

fg:

Z/7Z = {0,1,2,3,4,5,6}.

AR



0 0 1 2 3
1 1 2 3 4
2 2 3 4 5
3 3 4 5 6
4 4 5 6 0
5 5 6 0 1
6 6 0 1 2

RER
® (] 1 2 3
0 0 0 0 0
1 0 1 2 3
2 0 2 4 6
3 0 3 6 2
4 0 4 1 5
5 0 5 3 1
6 0 6 5 4

(31)

Question

IR AR c1, o, -, Co(m) =HE M BWELFIRER, B2
citcat oty =0 (mod m).
Answer
iEBR:
0L Oy Cupy & m BIERHRIRR.
mdER C; B (m — C;) + C; =0 (mod m).
il m — C; BF&E m BNEtRHRA.

et et it cpp =0 (mod m).

$E3& FFRN
(1)

Question
KETI—REIRA NG E.

@17z =14 (mod 21).



Answer

fig:

o (17,21) =114

)

ki 7z =1 (mod 21) B—ME#E z) = 5 (mod 21).

W17z = 14 (mod 21) — MR zp = 1dz) = 14-5 =7 (mod 21).

FrEfERN ¢ =7 (mod 21).

(10)
Question

JEBR: ERAEA {m =m (HlOd ml)
X

= ay (mod my)

BRYBARY (my,me) | (a1 — a2). FEPREER, ZBRE ([my, ms]) RHE—H.
Answer

JERR:

M

AR = (my,me) =1 (a1 —a—2), BN

ROME:

T =ymy +a; = y1my = az — a; (mod my).

B y1 = yo (mod my).

®xy=a; +miyy, Mzo=a; (mod my), B

o = a3 + myp = az (mod my)

. zo NEIRARANRE.

& w1,z AHTRAMNR, Wz = 22 (mod my), 1 = x5 (mod my).

.o =z (mod [my, ms]), BE ([m1, mo]) 2ME—H.

(16)
Question

KRTFI—REIRSIZAMNER.

@ z+2y=1 (mod 7)
2z +y =1 (mod 7)

Answer
fig:

z+2y=1 (mod 7) z+y=3 (mod 7)
2¢+y =1 (mod 7) z—y=0 (mod 7)



)z =5 (mod 7)
"ly=5 (mod 7)

(19)

Question

BERXAERUNERIARKE.

(i) 23z =1 (mod 140);  (ii) 17z = 229 (mod 1540).

Answer

23z =1 (mod 4) z =3 (mod 4)
23z =1 (mod 140) = ¢ 23z =1 (mod 5) = { z =2 (mod 5)
23z =1 (mod 7) z =4 (mod 7)

mp=4,me=5m3="1T.

. My = 35, M, = 28, M; = 20.

35M7 =1 (mod 4) M =3
28M35 =1 (mod 5) = ¢ Mj =2
20M; =1 (mod 7) M; =6

. x=3-3-25+2-2-28+4-6-20 (mod 140) = & = 67 (mod 140).
(i)

17z =1 (mod 4) z =1 (mod 4)
17z =4 =2
172 =229 (mod 1540) — { L7¢ =4 (mod 5) =2 (mod 5)
172 =5 (mod 7) z =4 (mod 7)
172 =9 (mod 11) z =7 (mod 11)
.My = 4,TI’L2 = 5,m3 = 7,m4 =11.
. M, = 385, M, — 308, Mz = 220, M — 140.
385M] =1 (mod 4) M =1
308M}; =1 (mod 5) N M) =2
220M3 =1 (mod 7) M;=5
140M; =1 (mod 11) My=7

. z=1-1-385+2-2-308+5-4-220+7-7-140 (mod 1540) = = = 557 (mod 1540).

(23)
Question
KERERT
3zt 42 22 4 2% 2 4 2® +1222 2 =0 (mod 7).
Answer

fig:



3zM a2 + 2% + 2 423 122 42 =0 (mod 7)
(2" — 2)(3z" + 42° + 22" + 2® + 3z +4) + 2% + 22° + 22° + 152 + 52 =0 (mod 7)
2% 4+ 22° + 223 + 1522 + 52 =0 (mod 7)

Az =0,1,23,4,56

B2z=0(mod7)=2=6 (mod 7).

(24)
Question
REREIRT
flx)=2"+Tr+4=0 (mod 243).
Answer
fig:
K& f'(z) = 42® + 7 (mod 243).
H 243 = 3°.
. f(z) =0 (mod 3) = z; =1 (mod 3).
¥r=1+3-t1 KN f(z) =0 (mod 9).
f(1)+ f/(1)t1-3=0 (mod 9) = f(1) =3 (mod 9), f/(1) =2 (mod 9).
7. 34 6t; =0 (mod 9) 5 2¢t; = —1 (mod 3).
.t =1 (mod 3).
L f(2)=0 (mod 9) = 22 =1+3-%t =4 (mod 9).
Br=44+9-t2 8N f(z) =0 (mod 27).
f(4) =18 (mod 27), f'(4) = 20 (mod 27).
. 184+ 20t,-9 = 0 (mod 27) = 2, = —2 (mod 3).
.ty =2 (mod 3).
w3 =4+9-t =22 (mod 27).
¥ax=224+27 -t f(z) =0 (mod 81).
f(22) =0 (mod 81), f'(22) =7 (mod 81).
5.0+ Tt;3-1=0 (mod 3).
s t3=0 (mod 3).
w4y = w3+ 27 - t3 = 22 (mod 81).
£(22) = 162 (mod 243), f'(22) = 6 (mod 243).
162+ 27ty -6 =0 (mod 243).
.ty =2 (mod 3).
. o5 = x4 + 81 -ty =184 (mod 243).

C R @ =84 (mod 243).



BT ZRRRAS FHER
(4)

Question

KFERFEE :y? =2° — 22+ 3 (mod 7) WIFFEA.
Answer

fig:

Mx=0,1,2,3,4,5,6 25K y.

(10)

Question

KBERR 22 = 79 (mod 105).
Answer

fE:

0 106=3-5-7

S RERAENTERAA

. my =3,my =5,mg="7,m=105.
. My = 35, My = 21, M3 = 15.
M =2,M,=1,M,=1.

. @ = T0by + 21b, + 15b3 (mod 105) =

(mod 3) z =z ==+1 (mod 3)
(mod 5) = § & = z2 = +2 (mod 5)
(mod 7) z =3 ==+3 (mod 7)



(20)

Question

@ (%),

Answer
fig:
@)

8 &8 8 8 8 8 8 8

70 +42 +45 =52
70 +42 — 45 =67
70 —-42+45=173
70 —42 — 45 =88
—70+42+45=17
—70 + 42 — 45 = 32
—70 — 42 + 45 = 38
—70 —42 — 45 =53

— (%) (1)
-(3)
- (%) (-1




(

911-1 20031
— — ] - (=1) 2 2
( 911 ) (=1)

37
200723

)

37

200723 3712007231
. (_1) 2 7



(22)
Question

RTFIERGFRAERE:

®x? = -2 (mod 67); @ z? =2 (mod 67);
Answer
fiR:
©)
(7)
67
(Y. (2
(&) (&)
= ()T ()T
=1
CLBMAE.
@)
(%)
67
_ (_1)678—1
=1
.. Joh&.
(26)
Question

T IIRR AR S EE:

@22 =7 (mod 227); @ 11z2 = —6 (mod 91);
Answer

fi7:

@



SO TR 22TNFRRR, B

®

.omy =13, mg = 7.

. My =17,M, = 13.

. M{ =2,M}=5.

‘. & = 14b; + 65by (mod 91)
R}

(39)

Question

% p =401, 9 = 281, KETIIRARN:
(v) 2 = 11 (mod pq).

Answer

fig:

z? =11 (mod pq),p = 401,q = 281

z? = 11 (mod 401)

= .
z? =11 (mod 281)

1122 = —

-{

z? =3 (mod 13)

T

2 —

(mod 91) = z* =16 (mod 91)

(mod 7)



R

=58 FIRSiEM
(5)

Question

(B4R 47 WIRIRE Z 017 KRR 47 BFERIR.

Answer

fE:

AT AR

s p(4T) =46 =2 x 43 = q, = 2, ¢, = 43.
FRMn = o(p(m)) = ¢(46) = ¢(2) - p(23) = 22.
RERIF ¢ =1 (mod 47),9> =1 (mod 47) &AL
xf 2,3,5 FHITHRE.

22 =4,2% = 8,2% = 16,
27 = 34,28 = 21,2 = 1 (mod 47).

32=09,3%=273 =81,
37 =125,3%= 28,3 = 32,32 = 1 (mod 47).

52 = 4,5% = 31,5 = 14,
57 =11,5% = 8,56 = 17,5 = —1 (mod 47).

oo g =5 REATER, ¢l BH 47 IFREER, He
d=1,3,5,7,9,11,13,15,17,19, 21, 25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45.



5 =43, 5% =41, 57 =38,
519 =10, 5% =15 5% =22
521 =33, 5% =126, 5% =39,
53 =35, 5% =29 5% =20,
5% =30, 5% =45 5% =44, 5% =19 (mod 47)

$# 22 4

(10)
Question
B p AL MERY, 1§ o B5 p BEMIEEE. IFH MR
a#1l, a®#1, a7 #1 (mod p),
W a 24 p HIEIR.

Answer

JIERR:

o op, B AR
Lelp)=p-1=2-21

—1
S = 27q2 = pT

o)
2 o #£1 (mod p),a® =a’T #1 (mod p).

. a P p WIRIR.
(17)
Question
KRBERN
2?2 =29 (mod 41)
Answer

fi&:
" (n,e(m)) = (22,(41)) = (22,40) =2,
ind29 =7, (2,7) =1,

COZERATE.



