Phrong phap dii phuong trinh nghém nguyén

I/ LY DO CHON DE TAI:

Cic bai todn vé phuong trinh nghiém nguyén 13 nhitng bai todn khé. Pudng 16i chung dé giai
phuong trinh nay 13 dua vao dic diém ctia phuong trinh dé thu hep mién chita nghiém.

Dé phat huy tinh tich cuc, tu gidc, chi dong trong hoc tap clia méi hoc sinh, déi véi méi dang todn
nay cling nhu viéc tao ra su hiing thi say mé hoc tap cua ciac em la viéc rat can thiét cua cac thiy co
gido day toan. Do vay t6i muén trao déi kinh nghiém vé mot s6 phuong phdp thudng dung dé giai
phuong trinh nghiém nguyén hay gap trong chuong trinh todn cap 2 ma t6i da lam.

1/ MUC DICH:

Gitip hoc sinh nim dugc mot s6 phuong phap co ban dé giai phuong trinh nghiém nguyén.
I1I/ NHIEM Vu:

- Pua ra cac phuong phép va vi du minh hoa

- R}’lt kinh nghiém
v/ DOI TUONG VA PHAM VI NGHIEN CUU:

- Dai tuong: céc tai liéu vé phuong trinh nghiém nguyén

- Pham vi nghién cttu: céc bai todn vé phuong trinh nghiém nguyén trong chuong trinh toan cap 2.
V/ PHUONG PHAP NGHIEN CUU:

- Nghién ctu tai liéu

- Trao déi kinh nghiém

- Tong két rit kinh nghiém
NOI DUNG NGHIEN CUU:

I/ PHUONG PHAP DUNG TINH CHAT CHIA HET:
1/ Phuong phdp phdt hién tinh chia hét:
Vidu 1: Tim nghiém nguyén cua phuong trinh: 3x + 17y = 159 (1)
Giai:
Gia su x, y 1a cdc s6 nguyén thod méan phuong trinh (1). Ta thady 159 va 3x déu chia hét cho 3 nén
17y cling chia hét cho 3, do d6 y chia hét cho 3 ( vi 17 va 3 nguyén t6 cuing nhau)
bat y = 3t (tla s6 nguyén). Thay vao phuong trinh (1), ta duoc:
3x +17.3t=159
< x+17t=353
=>x=53-17t
) {x =53-17t
Do dé6 (teZ)
y =3t
Dio lai thay cc biéu thic clia x va y vao (1) phuong trinh duoc nghiém ding.
Vay phuong trinh (1) ¢6 v6 s6 nghiém nguyén (x; y) dugc biéu thi béi cong thic:
X =53-17t
y=3t
2/ Phuong phdp dua vé phuong trinh uéc so:
Vi du 2: Tim nghiém nguyén clia phuong trinh: x.y - x -y =2
Giai:

(teZ)

Taco:xy-x-y=2 < x(y-1)-y=2
S x(y-D-@y-D=3
< (x-1).(y-1)=3
Do x, y la cac s6 nguyén nén x - 1,y - 1 ciing la cdc s6 nguyén va la udc cua 3. Suy ra cac truong

hop sau:
Xx-1=3 x-1=1 Xx-1=-1 X-1=-3
y-1=1 "~ y-1=3 ~ y-1=-3 ' y-1=-1
Giai cac hé nay ta c6 nghiém cua phuong trinh : (4; 2), (2;4), (0;-2), (-2;0)
3/ Phuong phdp tdch ra gid tri nguyén:
Vi du 3: Giai phuong trinh & vi du 2 bang cach khic
Giai:
Taco: xy-x-y=2 &x.(y-1)=y+2
Ta thdy y#1 ( vi néu y=1 thi x.0 = 3 v6 nghiém )
Dodéx=Y"2_1, 3
y-1 y-1
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Vi x.y =1 => x=1, y=Ithay vao (1) ta dugc 2 +z = z, X nguyén nén il nguyén. => y-1 la uéc

cua 3 =>y-1=3; y-1=-3; y-1=1; y-1=-1
Ta ciing c6 ddp s6 nhu 6 vi du 2 ’
1I/ PHUONG PHAP XET SO DUTUNG VE:
Vi du 4: Chiing minh ring cdc phuong trinh sau khong c6 nghiém nguyén:
a/ x>- y2 = 1998
b/ X+ y2 = 1999
Giai:
a/ Ta thiy x* ; y* chia cho 4 chi c6 s6 dula: 0 ; 1
nén x* - y* chiacho 4 c6s6dula: 0; 1; 3 con vé phai 1998 chia cho 4 du 2.
Vay phuong trinh khong cé nghiém nguyén.
b/ Tuong tu ta c6 x> + y* chia cho 4 ¢6 s6 dula : 0; 1; 2 con vé phai 1999 chia cho 4 du 3
Vay phuong trinh khong cé nghiém nguyén
Vidu 5: Tim nghiém nguyén ctia phuong trinh :
9x +2=y+y (1)
Giai:
Ta c6 phuong trinh (1) & 9x+2 = y(y+1)
Ta thdy vé trdi cua phuong trinh la s6 chia cho 3 du 2 nén y.(y+1) chia cho 3 ciling du 2.
Chi c6 thé: y = 3k+1; y+1=3k+2 (ke Z)
Khi d6: 9x+2 = (3k+1).(3k+2) < Ix=9k.(k+1) < x=k.(k+1)
Thr lai:
x=k.(k+1); y=3k+I1 thoa man phuong trinh da cho.
Vay phuong trinh (1) ¢6 nghiém téng quat:
{X k.(k+12) (keZ)
y=3k+1
I1I/ PHUONG PHAP DUNG BAT PANG THUC:
1. Phuong phdp sdp thit tu cdc dn:
Vi du 6: Tim 3 s6 nguyén duong sao cho tong clia chiing bang tich ctia ching
Giai:
Goi cdc s6 nguyén duong phai timlax,y,z. Tacé: x+y+z=x.y.z (1)
Do X, y, z ¢6 vai trd nhu nhau & trong phuong trinh (1) nén c6 thé sip thi tu cdc 4n nhu sau:
1<x<y<z
Dodé: xyz=x+y+z<3z
Chia ca hai v€ cho s6 duong z ta dugc:  x.y <3
Do d6: x.y= {ZL' 2 3}
Véi x.y =1 => x=1, y=1thay vao (1)ta dugc 2 +z = z loai
Véi x.y =2 =>x=1, y=2 thay vao (1) ta dugc x =3
+V6i x.y =3 => x=1, y=3 thay vao (1) ta dugc z = 2 loai Vi trai vé6i sdp xép y< z
Vay ba s6 phai tim 1a 1; 2; 3
2. Phuong phdp xét timg khodng gid tri ciia dn:

X |
[CS SN

Vi du 7: Tim céc nghiém nguyén duong cua phuong trinh: — +

< |

Giai:
Do vai trd binh dang ctia x vay. Gia sit X >y, dung bat dang thiic dé gi6i han khoang gid tri clia s&
nho y

Ta c6: l<1':y>3 (1)

y 3
s 1 1
Matkhiacdo x>2y>1—=>—<—

Do dé —=—+—g—+—=—:s—zz§] nén y<6 (2)

Tu(I)va(Q)tacé: 3<y<6.DoyeZ' =y={456 |
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+ Véiy=4 taduqo:lzl'——]':>X=12
X 3
‘e 1 11 .
+ Véiy =5 tadugce: —:é—g:— loai vi x khong la s6 nguyén
X
+ Véiy =6 taduogc: 1:1'——1:>X=6
X 3 6

Vay cac nghiém nguyén duong clia phuong trinh la: (4; 12), (12; 4) , (6; 6)
3/ Phwong phdp chi ra nghiém nguyén:
Vi du 8: Tim s tu nhién x sao cho 2*+3*=5*
Giai:

2\ (3Y
—| + =] =10
SR
+ V6ix=0= V& trai cha phuong trinh (1) bang 2 (loai)
+ Véix =1 thi v€ trai ctia phuong trinh bang 1 ( ding)

+ Véix>2 thi:
2 23y 3
— <_1 — <_
5) 5(5 5

Nén: g + § —2+—1—1 (loai)
5 5 5 5
Vay nghiém duy nhat cta phuong trinh lax = 1
4/ St dung diéu kién A >0 ciia phuong trinh bdc hai c6 nghiém
Ta viét phuong trinh f(x; y) = 0 duéi dang phuong trinh bac hai d6i v6i mot 4n da chon. Chang han
chon 4n x, khi d6 y 1a tham s6, diéu kién can dé phuong trinh c6 nghiém 1a A >0, dé cé nghiém
nguyén con can phai A 1a s6 chinh phuong.
Vi du 9: Tim c4c nghiém nguyén clia phuong trinh: x+y+xy = x*+y> (1)
Giai:
Phuong trinh (1) tuong duong vé6i: x*-(y+Dx+(y>y) =0  (2)
Diéu kién dé (2) c6 nghiém 1a A>0
A=(y+D)" -4y —y)=-3y'+ by+ ]
= A20& -3y +6y+1> 0
&3y -6y-1<0

< 3(y-)°<4

Dodé (y-1* <1 =>y-1=0; y-1=-1; y-1=1 =>y=(0; 1;2)

+ Véiy =0 thay vao (2) ta dugc: x>-x =0 => x,=0; x,=1

+ Véiy =1 thay vao (2) ta dugc: x*-2x=0 => x,=0; x,=2

+ Véiy =2 thay vao (2) ta dugc: x*-3x+2=0 => x=1; x,=2

Thir lai cac gid tri trén nghiém ding véi phuong trinh (1)

DPap s6: nghiém cua phuong trinh (1) 1a: (0; 0), (0; 1), (1; 0), (1; 2), (2; 1), (2; 2)
5/ Stt dung bdt ddng thitc Cési, Bunhia Copxiki:

Chia hai v&€ cho 5%, ta duoc:

Vi du 10: Tim nghiém nguyén duong ctia phuong trinh: Xy +— yz =3 €8
z X y

Giai:
Phuong trinh (1) < 3xyz= X2y + Y222+ 22x%> F/ X'y*z*= 3xyZ[ xy:
> Xyz<1l> x=y=2=1

Vay phuong trinh (1) cOs nghlem nguyen duo’ng la (1; 1 1)
IV/ PHUONG PHAP DUNG TINH CHAT CUA MOT SO CHINH PHUONG:
1. Sut dung tinh chdt chia hét ciia mét s6 chinh phuong:

e (C4c tinh chat thuong dung:

1. s6 chinh phuong khong tan cliing bang 2, 3,7, 8

2. S6 chinh phuong chia hét cho s6 nguyén té p thi chia hét cho p*
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3. S6 chinh phuong chia cho 3 thi ¢6 s6 du 1a O; 1, chia cho 4 ¢6 s6 du 1a 0; 1, chia cho 8 ¢6 s6 du
la 0;1;4
Vidu 11: Tim c4c s6 nguyén x dé 9x+5 Ia tich ctia hai s6 nguyén lién ti€p
Giai:
Gia sit 9x + 5 =n(n+1) v6i n nguyén thi 36x+20 = 4n’+4n
=> 36x+21= 4n’+4n+1 => 3(12x+7) = (2n+1)? (1)
Tir (1) => (2n+1)* :3 , do 3 12 s6 nguyén t6 => (2n+1)* :9
Mat khéc ta cé 12x+7 khong chia hét cho 3 nén 3(12x+7) khong chia hét cho 9
Vay chiing t6 khong ton tai s6 nguyén x dé 9x+5 1a tich clia hai s6 nguyén lién tiép.
2. Tao ra binh phuong diing:
Vi du 12: Tim cic nghiém nguyén ctia phuong trinh: 2x*+4x+2 = 21-3y? €))
Giai:
Phuong trinh (1) 2(x+1)° 3( 7- ) 2)

Ta thdy V& trdi chia hét cho 2 => 3(7-y) 2= 7- yi2=> y 1é

Ta lai c6 7-y* >0 (vi v& trdi >0) nén chi cé thé y* = 1.

Khi d6 phuong trinh (2) c6 dang 2(x*+1) = 18 = x+1=43= x={-4 2} .

Cac cap so (2; 1), (2; -1), (-4; 1), (-4; -1) thoa man phuong trinh (2) nén la nghiém cta phuong trinh
da cho.
3. Xét cdc s6 chinh phuong lién tiép:

Hién nhién giita hai s6 chinh phuong lién tiép khong c6 s6 chinh phuong. Do dé v6i moi s6 nguyén
a, X ta co:

1. Khoéng tén tai x dé a’<x’<(a+1)’

2. Néu a’<x’<(a+2)* thi x’=(a+1)*

Vi du 13: Chiing minh rang v6i moi s6 nguyén k cho truéc khong tén tai s6 nguyén duong x sao
cho x(x+1) = k(k+2)

Giai:

Gia st x(x+1) = k(k+2) v6i k nguyén, x nguyén duong.

Ta cé x+x = kK*+2k => x*+x+1 = K*+2k+1 = (k+1)?

Do x>0 nén x’<x*+x+1 = (k+1)* (1)

Ciing do x>0 nén (k+1)* = x>+x+1 < x*+2x+1 = (x+1)*  (2)

T (1) va (2) => x> < (k+1)* < (x+1)* Vo li.

Vay khong ton tai s6 nguyén duo*ng x dé: x(x+1) =k(k+2)
4. Su dung tinh chdt "'néu hai sé nguyén duong nguyén té cung nhau cé tich la mot sé chinh
phuong thi moi so déu la so chinh phuong''

Vi du 14: Giai phuong trinh vé6i nghiém nguyén duong:  xy=z’ )

Giai:

Trudc hét ta c6 thé gid st (x, y, z) = 1. That vay né€u b ba s6 X, Yo, Z,, thod man (1) va c6 UCLN
béang d gia st x,=dx; y,=dy,; z;=dz, c6 u6c chung bang d thi s6 con lai ciing chia hét cho d.
Ta c6: z’=xy ma (x;y)=1 nén x=a*, y=b’ véi a,b nguyén duong

=> 7z’=xy=(ab)’ do d6 z=ab.

X = ta’
Nhu vay : y=th’ v6it>0
z=tab

Dao lai ta thay cong thic trén thoa man (1). Vay cong thic trén 1a nghiém nguyén duong cta (1)
5. St dung tinh chdt: " néu hai sé nguyén lién tiép co tich la mét sé chinh phuong thi mét trong
hai s6 nguyén lién tiép doé bang 0 "

Vi du 15: Tim cic nghiém nguyén ctia phuong trinh: x*+xy+y’=x’y’ (D

Giai:
Thém xy vao hai vé€ clia phuong trinh (1), ta dugc:
XH2Xy+Hy =Xy Xy < (X + y)2 =xy(xy+1) (2)

Ta thay xy va xy+1 1a hai s6 nguyén lién ti€p c6 tich 1a mot s6 chinh phuong nén ton tai mot s6
béng 0.

Néu xy = 0 tir (1) => x*+y’=0 nén x=y=0

Néu xy+1=0 => xy= -1 nén (x; y)=(1;-1) hoac (x;y)=(-1;1).
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Thtr cdc cap s6 (0;0), (1;-1), (-1;1) déu l1a nghiém cta phuong trinh (1)
V/ PHUONG PHAP LUI VO HAN ( NGUYEN TAC CUC HAN):

Vi du 16: Tim nghiém nguyén clia phuong trinh: x*+2y’=4z" (1)

Giai:

Tur (1) ta thay x:2, dat x=2x, v4i x, nguyén. hay vao (1) r6i chia hai vé€ cho 2 ta
dugc 4x*+y’=27"  (2). Tt (2) ta thdy y:2, dat y=2y, véi y, nguyén thay vao (2) réi chia hai vé& cho 2
ta dugc: 2x° +4y’ =z (3)

Tu (3) ta thdy z:2 dat z = 2z, v6i z, nguyén. Thay vao (3) réi chia hai v€ cho 2, ta
duoc: x*+2y,’=4z° (4)

Nhu vay néu (x; y; z) 1a nghiém cua (1) thi (x,; y,; z, ) cling 1a nghiém cta (1). Trong dé x = 2x,; y
=2y,;z2=2z,.

Lap luan tuong tu nhu vay ta di dén x, y, z chia hét cho 2 véi ke N . Diéu nay chi x4y ra khi x =y
=z=0

Bai 1: Tim nghiém nguyén cic phuong trinh sau:
a.5x-y=13
b .23x+53y= 109
c. 12x-5y =21
d. 12x+17y =41
Bai 2: Tim nghiém nguyén cic phuong trinh sau:
a 1+y+y*+y’ =t
b/ 1+y+y*+y*+y* = t*
Bai 3: Tim nghiém nguyén duong cua cac phuong trinh sau:
a/ S5(x+y)+2 = 3xy
b/ 2(x+y) = 5xy
¢/ 3x+7 = y(x-3)
Bai 4: Tim nghiém nguyén duong cua phuong trinh sau:
S(x+y+z+t)+10 = 2xyzt
Bai 5: Tim 12 s6 nguyén duong sao cho tdng clia chiing bing tich ctia ching
Bai 6: Chitng minh rang, vé6i n 1a s6 tu nhién khéc 0, phuong trinh :
X HXop Xyt oo X=X XoXse- X,
it nhit cling c6 mot nghiém trong tap hgp s6 tu nhién khac 0
Bai 7: Tim nghiém nguyén duong cua phuong trinh :
ﬂ + E + 2 — 3
zZ X vy
Bai 8: Tim nghiém nguyén duong cua cac phuong trinh sau:
a/ 4(x+y+z) = xyz
b/ x+y+z+9-xyz =0
Bai 10: Chting minh phuong trinh 2x*-5y’=7 khong cé nghiém nguyén
Bai 11: Tim nghiém nguyén duong ctua phuong trinh :
X2 +y*—7°+z+1= A X+ y— Xy
Bai 12: Tim nghiém nguyén duong clia phuong trinh:
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