Bai tdp Ly thuyt so

HUONG DAN GIAI BAI T AP CHUONG IV

99.a) 6x = 27( mod 33
= 2x=9(mod1)
2(-5)+11=1
2(-45)+11.9= ¢
Vay x =-45(mod1)=—- { modiy
Suy ra nghim aia phrong trinh banfau 1a
=-1(mod33 ,x= 1§ mod3B ,x Z1 mod}p:
b) 10x= 15 mod 63
Trudc hét ta giai phuong trinh
2x=3(mod13
2.7-13= 1> 4 2]- 133
Vay x =21= § mod13.
Suy ra nglim aia phrong trinhda cho la
x=8, x=21, x= 34, = 47, x 60 mod§
c) 15x= 25 mod 79.
Truéc hét ta gai phuong trinh
3x=5(mod14
35-14= 1= 2.25 145
Vay x =25=-3 mod14.
Suy ra plrong trinhda cho c6 5 ngkm theo mdun 70 la
x=-3, x=11, x= 25, x 39, x 53 mod7¥
100.a) (a+ b) x= & + F( modap
Céch 1.Do a, b nguyéndtciing nhau nén plong trinhda cho trong duong Wi hé
(a+b)x= &+ B( moda % b mody
2=
(a+b)x=&+ B( modh |x=a(modh
Tur d6 suy rax =a+ b( modab.
Céch 2.Phrong trinhda cho trong duong Wi
(a+ b) x=(a+ B°( moda.
Do a + b, ab nguyé tung nhau nén
x =a+ b( modab
b) (a+ b)’ x= &~ B( modap (*)
Cach 1.
(*) < (a+b)x=a— b( modab
a+b) x= a- d by — bx— B
<:>( ) Xx=a— i mo ;@ % ()moo)al:> ( moy
(a+ b) x= a— i mod b ax @ modb |ax=a"(modh
o x=a" - ¥ (modal .
Céach 2.Tu phuong trinh
(a+b) x=a- i modak
ta thy a + b nguyéndcling nhau & ab nén ap ehg dinh Iy Ole ta c6
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x =(a-b)(a+ §***( modal.

101. ax=1( mod

Do p nguyéné va a khong chiad cho p nén a va p nguyéhdiing nhau.

Ap dungdinh ly Ole ta c6

x=a"""(modp.

102.a) 11x + 25y = 30

Xét phrong trinhdong dr

25y = 30( mod1}, hay

3y=-3(mod1).
Do (3, 11) =1 nén
y=-1(mod1}.
Suy ra
y=-1+11t
, te
X =5-25t

b) 79x — 13y = 27
Xét phrong trinhdong dr
79x= 27( mod13
x=1(mod13 .
Suy ra
x=1+13t
y=4+79t
103.Giai va bién luan phrong trinh
15x — 20y = 2m — 1.
Ta c6 (15, 20) = 5, déd phrong trinhdd cho cé ngléim khi va cti khi 2m — 1 chia & cho
5, hay
2m=1modj< 2m= ¢ modp= m (3 mog.
Nhu vay m cé ding 5k + 3 va ptiong trinhda cho c6 dng
3Xx—4y=2k+1 (¥
Phrong trinh 3x — 4y = -1 ¢6 ngén riéng (1, 1) nén plong trinh (*) c6 nghdm riéng
X, =—2k—1, y, = — 2k— 1va dod6 nghém tong quat éa (*) la
X =—-2k—1+ 4t
, te
y =-2k-1+ 3t
104.Xét phrong trinh
x> —2=0(mod13.
Cho x chy qua I thang dr ddy du médun 13
{0,412+ 3+ 4+ 5 §
thi x> -2 chay qua éip
{-2,-1,2,7,14,23,3L
Khéng c6 é nao trong 4p nay chia Bt cho 13 nén plong trinh trén vé ngkim, hay
a’ — 2 khong chia Bt cho 13 i moi acZ.
105.a) Ta c6 th dua viéc giai phuong trinh
5x*—7=11y
vé viéc giai phuong trinhddng dr
5x* - 7= 0( mod1}
= 5x* =-15( mod1}
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x* =-3(mod1)
Cho x chy qua nét hé thang dr ddy dua médun 11
{0,+1+2+3+ 4+ 5
thi x*+3 chay qua fip
(3,4,7,12,19,2.
Tu d6 suy ra phong trinh vé nghim
b) 3x* - 2x=17y< X( 3% X = 17)
Néu x=17k, ke Z thi y=51Kk* — 2k.
Néu 3x—2: 17thi
3X=2= 36( mod17
—=>x=12= —5( modl')
= Xx=17k-5.
Tu do
17y=(17k- §( 51k 1¥
=y=(17k-5)(3k-1
= 51K — 32k 5.
Vay phuong trinh cé hai & nghém
x =17k x=-5+17k
, keZ.
y=51k -2k |y=51K- 32k- 5
106.a) x*+1=11y
(x+1)(x* —x+1) =11y.
Truong hop 1: x +1=11k, ke Z . Khi d6
y=1211¢ — 33K + 3k.
Truong hop 2: x> —x+1=11k, ke Z
= x(x-1)=-1(mod1}.
Cho x chy qua ndt hé thing dr diy du médun 11
{0,1,2,...,10
ta thy x(x—1) £ —1(mod13.
Vay phuong trinh cé Mt ho nghiém
X =-1+11k ke
, ke
y=1211¢ — 33K + 3K
b) x*+2x+ 7y+ 9= C.
< x*+2x+9=0(mod?) ()
< x°~5x+ 2= 0( mod 7
& (x=2)(x*+2x-1) = o( mod }
Trudng hyp 1: x—2=0(mod 7. Suy ra
X=2+7K
, ke
y=-3-14k— 42K — 49R
Trudng hyp 2: x* +2x—1= 0( mod
X(x+2)=1(mod? (*)

Cho x chy qua ndt hé thing dr diy du médun 7

7.
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{071’21"'16
ta cox =3(mod7) va x =2(mod7?) la nghém cia (**). Tir d6
Xx=3+7k
, keZ
{y:—6—29k— 63K — 49K

va

X=2+7kK
,keZ.
y=-3-14k— 42R — 49R
Chu y.Ta c6 tlé giai phuong trinh (*) bing c&ch tir v6i x chay qua ndt hé thing dr day
dua.
x =5(mod
107. ( 7)
x=7(mod1}

Cach 1V6i m, =7, m = 1itadat M, =11, M, =7.
Khi d6 cac plrong trinhddng dr
11x=1( mod 7
7x=1(mod1}
cho nghém tronging lax =2(mod?) , x=— § mod1j.
Suy ra nghim cia k¢ la
x=11.2.5+ 7(- 3 .=~ 3{ mod¥.
Céch 2.
x =5(mod7) X=7+11t
{x 57(mod1:§®{7+1ltz 5 modj (7§
Phrong trinh (*) trong duong Wi
4t=-2(mod?) < 2&=—- E § modyj= £ (3 mod.
Véy
X=7+11 7k+ 3= 40~ 77k, ke Z hay x =40( mod 77
3x=5(mod7) x= 4 mody
108.12x=3(modj < { x= 4 modp
5x=1(mod9 x= 4 mod¥
x=4(mod3§ [x=4+35t
{x =2(mod9 {4+ 35t=2(mod9 (¥
Tur phuong trinh (*) ta cé
~t=-2(mod9, hayt=2+9k, ke Z.
Véy
X =4+35 2+ 9K = 74+ 315|, hay
X =74( mod315.
109.Goi sb nguyén phi tim 1a x ta c6

x=0(mod3
xEl(modZ)Q{xE q mod%
x=1(mod3 x= 1 mod1}
x=1(mod4

Suy ra
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1+12t= O( mod}
2t=-1= 4(m0d5
t=2(modg .
Vay t =2+5k, ke Z va khido
x=1+12t= 1+ 17 2- 5§= 25 60l

110.3) x=a(mod§ X =1+8t i te7
.a V6i
x=1(modg  |1+8t=a(mod§ (¥ ore
Tu phuong trinh (*) ta cé
2t=a-1mod§

Phrong trinh nay c6 nghin khi va ch khi a — 1 chia & cho 2, fic la a= 2k+1, ke Z.
Khi d6
2t=2k(mod§
t=k+3m, meZ.
Suy ra
X =1+8(k+3m) = I+ 8k+ 24n, hay

x=1+8k(mod29 (voia=2k+1).

b) {x =2(mod§

x=a(mod§
Suy ra
a+ 8t= 2 mod §
2t=2—a( mod§
Phrong trinh nay c6 nghim khi va chi khi a = 2k. Khidé
t=1- k( mod3

= x=8-6k(mod 24

2x=a( mod4
¢ {3XE4( mod1Q
3x=4=-6( mod1)= x=- 2 modip
Tu do suy ra
2(-2+10f)= g mody= & O mod4
Vay x =-2(mod10 véi a= 4k, keZ.

x=3(mod1) x= § modij
111.a) ¢x=11(mod 20 < { x= 1{ mod
x =1(mod1§ x= { modB
(do x=11(mod 2 thi x=1(mod?3).
Tacé

_11.20.3 =11.60 = 20.33 = 220.3.
Xét c4c plrong trinhdong dr

60y=1( mod1}= y=- 2 modil
33y=1mod20= y=- 8 mod2(

220y=1mod3= y= { modp .
Do dé hé da cho co ngléim la
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x=60(-3 .3 33— B .14 220.1.1 mod 6
= x =91(mod 66 .
x =1(mod12 x= { mod1p
b) {x=4(modg <4 x= 4 mod}
x=7(mod14 x= @ mody
(dox=1(mod1)= x= &= T mod}p).

Taco

12.5.7=12.35=5.84 = 7.60.
Xét cac & phuong trinh

35y=1(mod13= y=- { modik
84y=1(modj= y=- { modp
60y=1modj)= y= 4 mody .
Do d6 he da cho c6 ngléim
x=35(-1) .1+ 84— )} .4 60.2(7 mod4p
=49(mod 420 .
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