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Mot s6 phuong phap giai phuong trinh nghiém nguyén

A - PHAN MO PAU
I- PAT VAN PE

Trong qua trinh hoc todn ¢ trudng THCS hoc sinh c4n biét cach t6 chic cong
viéc cua minh mot cach sang tao. Nguoi thay can rén luyén cho hoc sinh k¥ nang,
doc 1ap suy nghi mot cach sau sic, sang tao. Vi vay doi hoi ngudi thay mot su lao
dong sang tao biét tim tdi ra nhitng phuong phap dé day cho hoc sinh trau déi tu
duy logic giai cac bai toan.

La mot gido vién day toan & trudng THCS truc ti€p boi dudng doi tuyén hoc
sinh gio6i nhi€u nam to6i nhan thay viéc giai cdc bai todn & chuong trinh THCS
khong chi don gian 1a dam bao kién thic trong SGK, d6 méi chi la nhiing di€u kién
can nhung chua da. Mudn gioi toan can phai luyén tap nhi€u thong qua viéc giai
cac bai todn da dang, gidi cdc bai todn mot cach khoa hoc, kién nhan, ti mi, dé w
tim ra dap s6 ctia ching.

Muo6n vay ngudi thdy phai biét van dung linh hoat kién thitc trong nhiéu tinh
huong khac nhaudé tao hitng thd cho hoc sinh. Mot bai todn ¢6 thé cé nhiéu cdch
giai, moi bai todn thudng nam trong moi dang toan khac nhau né doi hoi phai biét
van dung kién thic trong nhi€u linh vuc nhi€u mat mot cach sang tao vi vay hoc
sinh phai biét sit dung phuong phap nao cho phu hop.

Céc dang toan vé s6 hoc & chuong trinh THCS that da dang phong phu nhu:
Toéan veé chia hét, phép chia ¢6 du, s6 nguyén t8, s6 chinh phuong, phuong trinh
nghiém nguyén.

Pay 1a mot dang toan c6 trong SGK 16p 9 nhung chua dua ra phuong phap giai
chung. Hon nita phuong trinh nghiém nguyén c6 rdt nhiéu trong cac dé thi:Tot
nghiép THCS ;Trong cédc dé thi hoc sinh gidi huyén, hoc sinh gioi tinh ....

Song khi giai cdc bai toan nay khong it khé khan phic tap. Tir thuc tién giang
day toi thay hoc sinh hay b€ tic, ling ting vé cdch xac dinh dang toan va chua co
nhi€u phuong phap giai hay.

T nhitng thuan 1gi, khé khan va yéu cau thuc tién giang day.To6i chon dé tai:
“Ren luyén tu duy sang tao qua mot so6 dang toan phuong trinh nghiém nguyén”

Trong qua trinh viét dé tai do diéu kién va kinh nghiém khong tranh khoi
khiém khuyét. Rat mong dugc su dong goép, chi dao cua thay cod gido va cac ban
dong nghiép.
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

IL. PIEU TRA THUC TRANG TRUGC KHI NGHIEN CUU.

Dé danh gid duoc kha niang clia ciac em doi véi dang toan trén va c6 phuong
an t0i uu truyén dat tGi hoc sinh, t6i da ra mot dé toan cho 10 em hoc sinh trong doi
tuyén clia trudng nhu sau:

Bail: (6d)
a)Timx,y € Z biétx —y+2xy=6

b) Giai phuong trinh nghiém nguyén: 5x — 7y =3
Bai 2: (4 d)
Tim nghiém nguyén duong cua phuong trinh :
l+x+x*+x =2

Két qua thu duoc nhu sau:

Du6i diém 5 Piém 5 - 7 Diém 8 - 10 Piém 5 - 10
SL % SL % SL % SL %
6 60 4 40 0 0 4 40

Qua viéc kiém tra ddnh gid toi thdy hoc sinh khong c6 bién phdp giai phuong trinh
nghiém nguyén dat hiéu qua. Loi giai thuong dai dong, khong chinh xac, déi khi con ngd
nhan . Ciing véi bai toan trén néu hoc sinh dugc trang bi cac phuong phap” Giai phuong
trinh nghiém nguyén “thi chiac chin s& c¢6 hiéu qua cao hon.

III-MUC PICH

- D¢ tai nham rén luyén cho hoc sinh tu duy sang tao khi hoc va giai todn.

- Biét cach dinh huéng va giai bai tap ngan gon.

- Phét huy tri luc clia hoc sinh tim nhiéu céch giai hay phat trién bai toan

moi.
- Giup hoc sinh tu tin khi giai toan hoac trong thi ctr.
IV-PHAM VI AP DUNG:

- Ap dung vao viéc giang day cdc chuyén dé trong trudng hoc hoic bdi dudng
doi tuyén hoc sinh gidi Toan 16p 9, 6n tap cho hoc sinh chuén bi thi vao cdc
16p chon, 16p chuyén PTTH.

- Thoi gian nghién ctu c¢6 han mac du duoc su gép y chan thanh cta nhi€u
gido vién c6 chuyén mon cao, song van con nhiéu diéu bo ngd dé ti€p tuc
khai thac va di sau hét dang toan nay.
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

B- NOI DUNG

Phuong trinh nghiém nguyén rit da dang va phong phud né c6 thé 1a phuong
trinh mot 4n, nhiéu 4n. N6 ¢6 thé 1a phuong trinh bac nhat hoic bac cao. Khong ¢6
cach giai chung cho moi phuong trinh, d€ giai cdc phuong trinh d6 thudng dua vao
cach giai mot s6 phuong trinh co ban va mot s6 phuong phap giai nhu sau:

CHUONG 1 - Cdc dang prhuong bink oc ban

I-Phuong trinh nghiém nguyén dang:

ax+by=c()vdia,b,c€ Z
1.Cac dinh li:

a. Dinh 1i 1: Diéu kién can va du d€ phuong trinh ax + by = ¢ (trong d6 a,b,c 1a cic
s0 nguyén khac 0 ) c6 nghiém nguyén (a,b) la udc cua c.

b.Dinh 1i 2: Néu (X0, yo) 1a mdt nghiém nguyén ctia phuong trinh ax + by = c thi
né c6 vo s6 nghiém nguyén va nghiém nguyén (x,y) dugc cho bai cong thic:

x=x0+2t
d
a Véite Z,d=(ab)

=y, ——t
Y=Y d

2.Cdch gidi:
a.Tién hanh qua 5 budc sau: (cach giai chung)
Budc 1: Tim d = (a,b)
Khi d6 ax + by =c < aix + biy = ¢
Véia=da;; b=dbi;c=dci; (ai; bi) =1
Budc 2: Viét thuat todn Oclit cho 2 56 |a; |va |bi]

Giast: |a| > |b| Taco

a = |b1| Jo + 11
bi=r11qi + 12
It =12(2 413

Th-2 = I'n-1 + In Véi In = 1
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Buoc 3: Tinh ao + =

Budc 4: Lay nghiém riéng (Xo’; yo’) cua phuong trinh a;x + b1y = 1

sao cho :
| X0’| =m | X0’| =1
hoac
|y0, =n | yo’ =m

Xéc dinh ddu bang cach thir truc ti€p duoc (Xo’, yo*)
Budc 5: xo =ci1 Xo’; Yo = c1yo’ 1a nghiém riéng cua phuong trinh
aix + by =c¢
= nghiém t6ng quat ctia phuong trinh 1a:  [x =xXo+ by t
y= yo—ait (v6it € Z)
Vi du 1: Giai phuong trinh nghiém nguyén
S5x —T7y=3

Hudng dan:

Ta nhan thay (5, 7) = (7, 3) = 1 . Vay phuong trinh c6 nghiém nguyén

Dé giai ta ti€n hanh cac budc:

- Viét thuat todn Oclit cho 2 s6 5 va 7

m
n

:1+ =

3
2

N |-

7=51+2 ‘ -

5=22+1
- Tim nghiém riéng cua phuong trinh 5x — 7y =1
(x0’,y0") =(3,2)
- Tim nghiém riéng cua phuong trinh 5x — 7y =3
la (X0, yo) = (9, 6)
= nghiém tong quét ctia phuong trinh 1a:

{X=9—7t hay {X=7t+2
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

y=6—>5t y=5t+1 (t € 2)
Vi du 2: Giai phuong trinh nghiém nguyén
6x —14y=12
Huéng dan:

Ta nhan thay (6 ,14) = (6 ,12) = 2 = pt ¢6 nghiém ta tién hanh giai nhu sau:
Budc1l:6x —14y=12<3x —T7y=6
Budc 2: Viét thuat todn Oclit cho 3 va 7
7=32+1

Buée 3: Tinh % =q =2=

N

Budc 4: Tim nghiém riéng cta phuong trinh
3x —Ty=11a(xo’, yo’) =(-2; -1)
Budc 5: Xac dinh nghiém riéng cta pt 3x — 7y = 6 1a (Xo; yo) = (-12; -6)
= Nghiém tong quat clia phuong trinh 6x —14 y = 12 1a
x=-12—"7t hay x=T7t+2
JLy=—6—3‘[ <[y:'g’t (t € Z2)

* Nhan xét: Trén day 12 phuong phéap chung dé giai phuong trinh nghiém nguyén
dang ax + by =¢

Tuy nhién khi di vao bai todn cu thé bang céc kién thitc vé chia hét biét khéo
1éo st dung s& cho 10i giai ngan gon.

b.Céach giai thong thuong khac (3 budc)
Budc 1: Rut 4n nay theo 4n kia (gia st rit x theo y)
Budc 2: Dua vao diéu kién nguyén cua x, tinh chét chia hét suy luan dé tim y
Budc 3: Thay y vao x s€ tim dugc nghiém nguyén
Vi du 1: Giai phuong trinh nghiém nguyén:

2x + Sy =7
Huéng dan:  Tacé2x+5y=7 < x= -
<:>x=3—2y+l_Ty
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Do x, y nguyén = 1—Ty nguyén. Dat 1_Ty =t VOi(t € Z2)

>y=1—2t= x=3—2(1-2t) +t=5t+ 1
Vay nghiém tong quét cta phuong trinh 1a:

x=5t+1
JLy:-2t+1 (t € 2)
Vi du 2: Giai phuong trinh nghiém nguyén
6x — 15y = 25

Huéng dan:
Ta thay( 6,15 ) =3 ma 3/25

Vay khong ton tai x,y nguyén sao cho 6x- 15y = 25
Vi du 3: Tim nghiém nguyén duong ctia phuong trinh.

Sx + 7y =112

Huéng dan:

TacoS5x+T7y=112

Sox= 20Ty Loy gy 272

5 5]

Do x, y nguyén = 2-2y nguyén hay (2 —2y) :5<2(1-y): 5;(2,5) =1

5}
= (1-y) : Shay (y-1):5.baty-1=5t (t € 2)
=y=>5t+]
thay y vao x taco x =21 — 7t
laic6x>0;y>0= 5t+1>0 t>-%
{21—7t>0 = {t<3

=t= {0;1;2}
Neut=0=x=21;y=1
Néut=1=x=14;,y=6
Néu t=2=x=7;y=11
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

I1. Phuong trinh nghiém nguyén dang

a1X1 + axX2 + ...+ anXn= C (2)

Véia,ce€ Z (i=1.2...n);n > 2
1.Pinh ly: Piéu kién can va du dé phuong trinh (2) ¢6 nghiém la (aj, az,...a,) \ ¢
2.Cach giai: Pua phuong trinh vé 1 trong 2 dang sau:
a. C6 mot hé s6 cia mot an bang 1

Giasua; = 1. Khi d6 x; = ¢ — a2xo — a3X3 - ...- QnXa

VOl X1, X2,...., Xn € Z

Nghiém ctia phuong trinh 1a:

(C - @Xy — a3X3 - ...- anXn , X2,...., Xn) VOI Xo,...., Xn nguyén bat ky
b. C6 hai hé so la hai s6 nguyén to cung nhau

Giastr (aj,a2)=1.Khidopt (2) < aixi + a2X2 =C - a3X3 - ...~ @nXn

Giai phuong trinh theo 2 4n xi, X2
Vi du 4: Giai phuong trinh trén tap s6 nguyén

6x +15y +10z=3

Huéng dan:

Phuong trinh 6x + 15y + 10 z = 3 ¢6 nghiém nguyén vi (6 ,15, 10) =1 va 1/3
Ciach 1: Ta bién d6i 6x + 15y +10z=3

<Sx+ 10(y+2)+5(x+y)=3
batt=y+z, k=x+y v6i(t,k € Z). Tacé: x+10t+5k=3

Vay nghiém tong quét ctia phuong trinh

x=3-10t— 5k
y=-3+10t+ 6k (t,ke 2)
z=3—9t—06k

Cach2:6x+ 15y +10z=3
S6x+2)+15y+4z=3

biatx+z=ttacod 6t+15y +4z=3
< 15y+4z=3 —6t

Ta c6 cap sO (-1; 4) la nghiém riéng cta pt 15y + 4z =1nén (-3 + 6t; 12 — 24 t) Ia
nghiém riéng ctia phuong trinh
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

I5y+4z=3—6t
Do d6 nghiém tong quat 1a: y=-34+6t+4k k € 2)
z=12—24t— 15k
laicot=x+z=>x=t—z =>x=-12=25t+15k
Vay nghiém tong quat cia phuong trinh 6x + 15y + 10 z=3 1a:
x=-12=25t+ 15k
y=-3 + 6t + 4k véi (tk € 2)
z=12—24t— 15k
III. Phuong trinh nghiém nguyén dua vé dang

g (X1 X2924409 Xn) « h (X1, X24...0p Xn) =2 (3) VGia € Z
1.Cach giai:
bat g xi, x2,...., Xa) =m (v6i m 1a ubc cua a)

=  h(xi, x2,...., Xn) = m
a

m

Gidi he: g (X1, X2,...., Xn) =M
{ h(X], X2yuuney Xn): —
a

tim dugc xi, X2,...., Xn
thur vao (3) ta duoc nghiém cua phuong trinh.
2.Chuy:
-Néua=0taco g (X1, X2,u000y Xn) =0
{ h(xi, X2,...., Xn) =0
-Néu a = p* vGi p nguyén t6 thi tu pt (3) ta c6: g (X1, X2,...., Xn) = p%i
h(xi, X2,...., Xn) = p*2
Véior+ox=a
Vidu5: Timx,y€ Z bi€tx —y+2xy=06
Hudéng dan:
Tacox —y+2xy=6<=2x—2y+4xy=12
< 2x—2y+4xy—1 =11
& 2x — 1) +2y2x-1) =11

- Nguyén DPitc Minh - THCS Thai Thinh - Pong Pa - Ha Noi-



Mot s6 phuong phap giai phuong trinh nghiém nguyén

o 2x—D)QRy+1)=11
Tacé 11=1.11= (-1)(-11) = 11.1 = (-11)(-1)

Tacé [2y+1=1 = (x;y)=(6;0)
2x —1=11
{2y+1=—1 = X y)=(-5;-1)
2x — 1 =-11
{2y+1=11 = (x;y)=(1,5)
2x—1=1
2y +1=-11 = (x;y)=(0; -6)
2x — 1=-1

Vi du 6: Tim nghiém nguyén duong cua phuong trinh
L+x+x2+x3=2

Huéng dan:
Tacol+x+x*+x°=2 1 +x)(1+x*) =2
=1+x=2"val+x>=2""" (mnguyén duong)
= [x=2"—1 = x?=2%m__2m+l 4]

x2=2—"m_1 x2=2"m__1

—2m__omHlp 1 =2y—m _]
= 2¥y—m__ 24 oml =)

Neum=0=x=0;y=0(t/m)

Neum>0=2Yy—m—1__2m—149m—1 mj2°™— lva 2™ déu la s6 chin
nén:

S22yl g2y "l sl o y—m—1=0=>y=m+1

—=2m.2m—l=0=2"=2""!=o>m=2m—1=>m=1

=>y=2;x=1

Vay (x,y) =(0;0); (1;2)

- Nguyén Pitc Minh - THCS Thai Thinh - Pong Pa - Ha Noi- 10



Mot s6 phuong phap giai phuong trinh nghiém nguyén

IV. Phuong trinh nghiém nguyén dua vé dang

[1 (X15 X25eeues Xa) 2+ [82 (X15 X290 eney Xn)]? + vt [8n (X1 X29e000s Xn) [P = 0

1.Cach giai:Ta thdy vé€ trdi cua phuong trinh 1a cic s6 hang khong am, téng cta chiing
bang 0 nén mdi s6 hang phai bang 0

( g1 (X1, X250, Xn) =0
Do vay c6: 22 (X1, X2,.+., Xn) =0

&n (X1, X220, Xn) =0

Giai hé nay ta du’é_)’c X1, X2,..., Xn
Vi du 7: Tim nghiém nguyén cua phuong trinh
2x2+y2[2xy + 2y 0 6x +5=0
Huéng dan:
(Dung phuong phdp phan tich thanh nhan tir ta bién ddi v€ trdi cia phuong trinh)
Ta c6 2x*+y2—2xy+2y —6x+5=0
& yri—2y(x-1D)+x-1P+x>—4x+4=0
& (y—x+ 1)+ (x—2)=0
Vay y—x+1=0 hay{ x=2
x—2=0 y=1
Vay nghiém nguyén cua phuong trinh lax=2;y =1
Vi du 8: Tim nghiém nguyén cua phuong trinh : (x (1) (y+1) = (x+ y)?
Huéng dan:
Ta c6 (x-1) (y+1) = (x+ y)?

< xD y+D) =[(x-D) + y+DP?

< [x-D+y+D]P - x-1) (y+1) =0

& (x-12+ g+ + (x-1) (y+1) = 0

& [x-1)+ %(y+1)]2 + %(y+1)2 =0

& y+1=0 & (y=-1
x-1) + %(y+1)=0 x=1
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Vay nghiém cua phuong trinh la (x =1;y =-1)

V- Phuong trinh nghiém nguyén ma cic 4n c6 vai tro binh ding

Khi 1am to4n ta thudng gap mot s bai todn ma trong d6 cic 4n binh dang vé6i nhau
. Dé giai cac bai toan d6 c6 nhiéu cach giai khic nhau tuy thudc vao timg loai cu thé. 0
day ta nghién cttu dén 1 phuong phap giai toan nay:

Ta gia st cic 4n xay ra theo mot trat tu tang dan r6i tién hanh giai

Vi du 9: Tim nghiém nguyén duong cua phuong trinh

Huéng dan:

Giast1<x<y<z = x?<xy<xz<vyz<xyz
y y y y

— 1=i+i+i+i Si i+i+i

Xy Yz Xz o xyz x2  x* x* X
e 1< osecnoxe{123 )

X
Neux=1=t+1 41,9

y yz oz yz

=>z+1+y+9=yz
>yz—z—y+1=11
(y-D(z- =11
=>y=2;z=12 hoacz=2;y =12
Neux=2= + 4+ L 41,9

2y  yz 22 2y
= Q2y-1)QRz1)=23=y=1;z=12hoacy=12;z=1
Néux=3= By—1)(3z-1)=37 vo nghiém
Vay (x,y,z) =(1; 2, 12) va c4c hoan vi
Vidu 10: Tim x, y, z nguyén cua phuong trinh

z X y

Huéng dan:

Vix,y,zbinh dangnénta gidst0<x<y<z
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

:>3=ﬂ+£+£=x(l+5)+£22x+x
z X y z y X

=3x<3 = xL1=>x=1

V(’iiletacé3:%+yz+E >2+yz
y

=>yz<1 =>y=1;z=1
Vay nghiém cua pt (1,1,1)
Vi du 11: Chitng minh rang phuong trinh sau khong c6 nghiém tu nhién
X—12+%+% =1(x,y #0)
Huéng dan:
Vi X, y c6 vai tro binh dang . Ta gia st IS x <y
Ta c6 x* < xy < y? (gia st phuong trinh ¢6 nghiém tu nhién)

:>1=i+

1
X2 xy |y X
—x=1(vix € N )= 1+ * + i2=1(vonghiem)
y oy

= phuong trinh khong cé nghiém 12 s6 tu nhién.

CHUONG 11: Mit 65 fohetong i gidi frhocong biink nghiom ngpouyén

Khong c¢6 phuong phép chung dé giai phuong trinh nghiém nguyén nhung dé giai né
nguoi ta thuong ap dung mot s6 phuong phap sau hoac két hgp cac phuong phap tuy theo
tiing bai cu thé. Sau day 12 mot s6 phuong phap thudng ding

I- Phuong phap 1 : St dung tinh chan lé

Vi du 12: Tim x, y nguyén t6 thoa man
y2O2x2=1
Huéng dan:
Tacoy’ —2x*=1=y> =2x*+1 = ylasolé
baty =2k + 1 (v6i k nguyén).Ta c6 2k + 1) =2x* + 1
< x?=2k*+2k = x chdn , ma x nguyén t6 =>x =2,y =3
Vi du 13: Tim nghiém nguyén duong cua phuong trinh
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

(2x + 5y + 1)( 2" +y+x® +x) =105

Huéng dan:

Tacé: 2x +5y + 1)( 2" +y +x% +x) =105

Ta thay 105 1€ = 2x + 5y + 1 1é = 5y chan = y chan

Mry+x+x=2" +y+x(x+1)18

c6 x(x+ 1) chan, y chin = 2" B = 2"=1=x=0

Thay x = 0 vao phuong trinh ta dugc

GSy+1)(y+1)=105

5y*+ 6y — 104 =0

—>y=4hodcy= _?26 (loai)

Thu lai ta ¢6 x = 0; y = 4 1a nghiém ctia phuong trinh
I1. Phuong phap 2 : Phuong phap phan tich
Thue chat 1a bién déi phuong trinh vé dang:

81 (X15 X250 0009 Xn) N (X1 X250000y Xp) = @
Vi du 14: Tim nghiém nguyén cua phuong trinh
x* + 4x3+ 6x2+ 4x = y2
Hué6ng dan: Ta c6: x* + 4x+ 6x%+ 4x = y?
& X HH6X7+H4X +1- y*=1
S (x+HD) —y?=1
< [(x+1) —y] [(x+1)*+yl=1

(x+1)> —y=1 l+y=1-y
=S {(x+1)2+y=1 &
(x+1)? —y=-1 l+y=-1-y
{(x+1)2+y=—1

=>y=0= &+l =1<x+l =41 = x=0hoac x =-2
Vay (x,y)=(0,0);(-2,0)
Vidu 15: Tim x, y nguyén sao cho ( x +y ) P = xy vo6i P nguyén to.
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Giai

Taco(x+y)P=xyv6ixy —Px—Py=0

< x(y—P)—(Py—P)=P

o (y-P)(x-P)=P
Ma P nguyén t6 = P> = 1.P>=P.P=(-1)(-P*>) = (-P) (-P)

= Cac cap so (x,y ) la:
(P+1, P(P+1) ); (P-1, P (P-1) ); (2p, 2p); (0,0) va cac hoén vi cua ching.
Phuong phap 3 : Phuong phap cuc han

St dung doi véi 1 sé bai todn vai tro ciia cdc dn binh ddng nhu nhau:
Vi du 16: Tim nghiém nguyén duong ctia phuong trinh:
S(x+y+z+t)+10=2xyzt
Huéng dan:
Tagiastx>y>z>t>1
Taco:5(x+y+z+t)+10=2xyzt

P 2=i+i+i+i+£g£
yzt Xzt Xyt Xyz  xyzt t

=t’<15=t=1hoict=2
*Voit=1tacé6 Sx+y+z+1)+10=2xyz
5 5 5 15 _30

&S2= —+ —+ —+ —<—
yI X2 Xy Xyz z

= 7" <15=>z= {1;2;3}
Néuz=1c65 (x+y)+20=2xy
< (2x—5) 2y -5)=65
= x=35 hoac x=9
{ y=3 { y=>5
Ta dugc nghiém ( 35; 3; 1; 1); (9; 5; 1; 1) va cac hoan vi ctia ching
V61 z = 2; z =3 phuong trinh khong c¢6 nghiém nguyén
*V6it=2thi S(x+y+z)+20=4xyz
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

@4=£+£+£+£§§

Xy yz xz xyz z°

= /< D<o =20z )

= (8x—15) (8y —35) =265
Dox>y>z>2nén 8 —5>28y—52>11
= (8x —35) (8y — 5) =265 vO nghiém
vay nghiém cta phuong trinh 1a bo (X, y, z)
=(35;3;1;1);(9;5;1; 1) vacac hoan vi

Vi du 17: Tim nghiém nguyén duong cua phuong trinh

X+Y+2z+t=xyzt

Huéng dan:
Tagiast 1I<Sx<y<z<t
cOXyzt=x+y+z+t <4t
Vi t nguyén duong = xyz <4 = xyz €{1,2,3,4}
Néuxyz=1=>x=y=z=1= 3+t =t (loai)
Néuxyz=2max<y<z=>x=1l;y=1l;z=2=t=4

Neuxyz=3max<y<z=>x=1;y=1;z=3=t=5/2(loai)

Néuxyz=4max<y<z=>x=1;y=l;z=4hoacx=1;y=2;z=2 = t=2 (loai

vit>z) hoac t =5/4 (loai )
Vay nghiém cua phuong trinh 12 bo ( x;y;z) = (1;1;2;4) va cac hoan vi cta ching.
1V- Phuong phap loai tru ( phuong phap 4)

Khdng dinh nghiém roéi loai trix cdc gid tri con lai ciia dn
Vi du 18: Tim nghiém nguyén duong cua phuong trinh
4204 +xl= Y
Hudéng dan:
Vé6i x> 5thi x! cotdncunglaOva 1! +2! + 3! + 4! C6 tan cung 1a 3
= 1!+ 2!+ ... + x! ¢6 tan cung 1a 3, khong 1a s6 chinh phuong (loai)

Vay x < 5 ma x nguyén duong nén:
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

x= {1;2;3;4}

Thur vao phuong trinh ta dugc (x = 1, y=2); (x = 3, y= 3) l1a thoa man

Vi du 19: Tim tat ca cac nghiém nguyén cua phuong trinh
V+y=x*+x*+x*+Xx

Huéng dan:

Taco: y’+y=x*+x>+x*+x

S Ay +4y+1=4x+4 X +4x2 +4x + 1

= 22 +x)2-Qy +12=Gx + 1) (x +1)

hay (2x*+x+ 1) ?-Q2y+ 1)* = x(x-2)

Ta thay:

Néu x>0hoac x<-1thi Bx+1)(x+1)>0

Néu x > 2 hoac x < -1 thi x (x-2) >0

= Néu x>2 hodc x< 1 thi 2x? + x) <Qy+1)> < 2x*+x+1)% (loai)

= -1<x<2=>x=0,1,-1,2

Xétx =2= y*+y =30 = y = 5 hoic y= -6

Xét x=1= y* +y =4 (loai)

Xétx=0=y’+y=0=y(y+1)=0=y=0hoacy=-1

Xétx=-1=2>y*+y=0=y=0hoic y=-1

Vay nghém nguyén ctia phuong trinh la:

(x,y) =(2,5); (2,-6); (0, 0); (0, -1); (-1;0); (-1, -1)
V.Phuong phap 5: Dung chia hét va c6 du

Vi du 20: Tim nghiém nguyén cua phuong trinh
x*—2y*=5
Huéng dan:
Xétx:i5max?—2y*=5= 2y*:5 = y%5
2,5 =1 5 la s6 nguyén to
=y*:25 = x*—2y*:25
lai c6 x: 5 = x*:25 5725 loai
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Xétx, 5=>y,5
va x* chia cho 5 ¢6 cic s6 du 1 hoac 4
y* chia cho 5 ¢6 cdc s6 du 1 hoac 4 = 2y? chia cho 5 du 2 hoac 3
= x* — 2 y* chia cho 5 du + 1 hoac + 2(loai)
Vay phuong trinh x> — 2y? = 5 v0 nghiém
Vi du 21: Tim x, y la so tu nhién thoa man
X + 3= 3026
Huéng dan:
Xéty=0= x*+3"=3026 = x* = 3025
max € N=>x=55
Xéty>0= 3’3, x*chia cho 3 du 0 hoic 1

= x>+ 3’ chiacho 3 du 0 hoac 1

ma 3026 chia cho 3 du 2 (loai)
Vay nghiém (x,y) = (55,0)
V1. Phuong phiap 6 : Sit dung tinh chat cua s6 nguyén to

Vi du 22: Tim x, y, z nguyén to thoa man
xX+1=z
Huéng dan:
Tacoéx,ynguyéntovax'+1=z=2z>3
Ma z nguyén t6 = z1é = x¥ chan = xchan —=x=2
Xéty=2=2*+1=>51anguyént6 = z =15 (thod man)
Xéty>2=y=2k+1 (k€ N)
=2 4 1=z=2.4+1=2
C64chiacho3dul = (2.4+1):3 =2z 3 (loai)
Vay x =2,y =2, z=15 thoa man
Vi du 23 : Tim s nguyén t6 p dé 4p + 112 so chinh phuong
Huéng dan:
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

datdp + 1 =x? (x € N)
— x1&datx =2k + 1 k € N)
=4p+1=2k+ 1) <dp+1=4k*+4k + 1 < p =k(k+1)
< k(k + 1) chan = p chan, p nguyén t6 =>p =2
VIL. Phuong phip 7: Pua vé dang téng

Vi du 24: Tim nghiém nguyén cua phuong trinh
xX*+y'OxOy=8
Huéng dan:
Tacox*+y> —x —y=38
SAxP+4yP—4x—4y=32
S @AxP—4x+D) + Ay —4y+1)=34
SR2x— 1)+ Ry — 1) =34

Béng phuong phép thir chon ta thay 34 chi c6 duy nhat 1 dang phan tich
thanh tong cua 2 s6 chinh phuong 3% va 52

Do d6 ta c6 2x-1 =3 hoac 2x-1 =35
JL|2y—]4=5 JL|2y—]4=3
Giai ra ta dugc (x,y) = (2,3); (2,-2); (-1, -2); (-1, 3) va cac hoan vi cua no.
Vi du 25: Tim nghiém nguyén cua phuong trinh
x* 0 4xy + 5y* =169
Huéng dan: Ta c6 x> — 4xy + 5y* = 169
& (x—2y) +y* =169
Ta thady 169 =0*+ 13°=5% + 122

= [ |x-2y| =0 hoac x-2y] =13
{ ly| =13 JL|y| =0

hoac [ |x-2y| =5 hoac x-2y| =12
y =12 v =5

Giai ra ta dugc (x, y) = (29, 12);(19, 12); (-19, -12); (22, 5); (-2, 5) ;(2, -5); (-22, -
5); (26, 13); (-26, -13); (-13. 0); (13, 0)
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

VIII .Phuong phap 8: Lui vo han

Vi du 26: Tim nghiém nguyém cua phuong trinh
x*05y*=0
Huéng dan:
Gia st xo, yo 12 nghiém ctia phuong trinh x* — 5y* =0
tacOxi -5y =0=x0:5datxo=5xi
Tacé (5x1)*—5y2 =0 < 5x2-y2 =0
= vyo:Sdatyo=5y1 = x}-5y; =0
Vay néu (Xo,,yo) 1a nghiém cua phuong trinh da cho thi
(X—5° , %) cling 1a nghiém cua phuong trinh da cho. Ci ti€p tuc l1ap luan nhu
A Xy Y
vay (geoze

Di€u nay xay ra khi xo=yo =0

) v6i k nguyén duong bat ky ciing 1a nghiém ctia phuong trinh.

Vay phuong trinh c6 nghiém duy nhatlax =y =0
Vi du 27: Tim nghiém nguyén cua phuong trinh
x> +y*+ 22 =x*y?
Huéng dan:
Néu x, y déu la s6 1é = x*, y* chia cho 4 déu du 1
x%y? chia cho 4 du 1
x* +y? chia cho 4 du 2 z* chia cho 4 du 3 (loai)
max*+y*+z2=x*y?
= x chan hoac y chan
* Gia stt x chan = hoac y chan

* Gia st x chdn = x*, x?y? chin
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

= x> 4= x*y* i 4= (y*+ 7% | 4 = y va z phai dong thoi chin
bat x =2x1, y =2y1,z=2z tacod

Xi+yi+z; =X1y;
lap luan tuong tutacod x5 +y; +z2 =16 x3y;

Qua trinh nay c ti€p tuc ta thdy (xi1, y1, z1 ) la nghiém ctia phuong trinh thi

(;—i , g—i ,Zz—i) la nghiém cua phuong trinh véi k nguyén duong
=>xi=y1=z1=0

Vay ptcod nghiém la (0, 0, 0)

IX. Phuong phap 9: Si dung tinh chat nghiém ciua phuong trinh bac 2

Bién do6i phuong trinh vé dang phuong trinh bac 2 ctia 4n coi cdc an khdc 1a
tham s0, st dung cdc tinh chat vé nghiém cua phuong trinh bac 2 dé xdc dinh gi4 tri
ctia tham so

Vi du 28: Giai phuong trinh nghiém nguyén
X2+ y*+4xy +4x +2y+5=0

Huéng dan:
Tacopt 3B3x*+y*+4xy+4x+2y+5=0
Sy + (@x+2)y +3x*+4x+5=) (*) coi x 1a tham s6 gidi phuong trinh bac 2 pt
(*)dnytacdy=-2x+ 1)+ JA,
Do y nguyén, x nguyén = \/I nguyén
MaaA, =Q2x+ 1) —@x*+4x+5)=x*—14
=x*—4=n’ (n €Z7)
= (x-n) (x+n)=4 =>x=x2
=>X—n=x+n=x= J

Vay phuong trinh c6 nghiém nguyén
(X, y) =(2;-5); (-2, 3)
Vi du 29: Tim nghiém nguyén cia phuong trinh

X0 (y+5)x +5y+2=0
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

Huéng dan:

Ta c6 x> — (y+5)x + 5y + 2 =0 coi y 1a tham s6 ta c6 phuong trinh bac 2 4n x. Gia
sit phuong trinh bac 2 ¢6 2 nghiém xi, X»

Ta c6 Xi+X2=y+5
{ x1 X2=5y+2  Theo dinh ly Viet
— {5){1 + 5x2 =35y + 25

X1X2 =5y + 2

= 5Xx1+5x2—xix2 =23

S (X1-5) (x2-5)=2Ma2=12=(-1)(-2)

=>xi+x2=13hoacxi+x2=7 =>y=8hodacy=2

thay vao phuong trinh ta tim duogc cac cap so

(x,y ) =(7,8); (6, 8); (4, 2); (3, 2); la nghiém cta phuong trinh
X- Phuong phap 10 : Dung bat dang thirc
Vi du 30: Tim nghiém nguyén ctia phuong trinh

x?[Oxy + y?=3

Huéng dan:

3

TacéxZ—xy+y2:3<:>(x—%)2:3 "

2
Tathéiy(x—%)220:>3—%ZO:-ZSySZ

= y= = 2; +1; 0 thay vao phuong trinh tim x

Ta dugc cac nghiém nguyén cta phuong trinh 12 :

x,y) = (-1,-2), (1, 2); (-2, -1); (2,1) 5(-1,1) ;(1, -1)
Vi du 31: Chirng minh rang phuong trinh

§ + %+§ = b khong c¢6 nghiém tu nhién khi b = 1 hoac b = 2 nhung c¢6 vo so
nghiém tu nhién khib =3

Huéng dan:
Tathdy x,y,z€ Z'= % %§> 0 Theo bat dang thic Cosi ta 6
XY Zys>o7 X Y07
y z X y Z X
SN %+E >3 Déng thic xdy rakhix =y =z
y X
Vay phuong trinh * + %+E = b khong c6 nghiém 12 s6 tu nhién khi b = 1 hoac
y X

- Nguyén Pitc Minh - THCS Thai Thinh - Pong Pa - Ha Noi- 22



Mot s6 phuong phap giai phuong trinh nghiém nguyén

b =2 va c6 vo s6 nghiém khi b=3 chinghan (x =a,y =a, z=a) véi ala s tu
nhién bat ky.
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

CHUONG 111: Béi life looyén ligh 1én bt duy sdng lao

Bai 1:Tim nghiém nguyén cua phuong trinh
2x + 3y =11
Huéng dan

Cach 1: Ta thay phuong trinh cé cap nghiém dac biét la xo=4, yo =1

Vi24+3.1=11

=(2x+3y)—(24+3.1)=0

< 2(x-4)+3(y-1)=0

=2x-4)=-3(y-)ma(2,3)=1

batx —4 =3kvay—1=2k v6i(k € Z)

Vay nghiém téng quat clia pt 12 : x=4—3k

{ y=1+2k (keZ)

*Nhdn xét: Theo cach giai nay phai tim ra 1 cap nghiém nguyén dac biét (X, yo) cua
phuong trinh vo dinh ax + by =c¢
Né&u phuong trinh ¢6 hé s6 a, b, ¢ 16n thi cach giai khé khan.
Cach 2: Dung tinh chat chia hét.

Tac6o2x +3y=11

11-3y 1

—5 vy J -
_5y2

Do x, y nguyén = yT—l nguyeén

= X=

datyT_l —k=>y=2k+l =>x=4-3k (keZ)

y=2k+1 (k € Z)
Vay nghiém tong quét:{
x =4-3k
Bai 2: Tim cap s6 nguyén duong (x,y) thoa man phuong trinh
6x> + 5y> =74
Hué6ng dan:

Cach 1: Ta c6 6x* + 5y* =74

& 6x2 —24 =50 — 5y?

& 6(x% —4) = 5(10 — y?)

62 —4)i5 =>x2—4i5
(6,5 =1
=x*=5t+4 (t eN)
Thay x> — 4 = 5t vao phuong trinh = y* = 10 — 6t
4

laICé {X2>0 = { t>?
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

5
>0 t< =
4 3
—>t=0hoact=1
vGit=0tacd x* =4, y* =10 (loai)
Véit=1tacéd x*=9 < x=%3
y?=4 y=12

max,y € Z' = x =3,y =2 thoa man

Cach 2: St dung tinh chan I¢ va phuong phap chan
Ta c6 6x* + 5y* = 74 1a s6 chin = y chén
lai ¢6 0< 6x* = 0< 5y* < 74
S0<y’<ld=y*=4=x*=9
Cap s0 (x,y) can tim la (3, 2)

Cach 3: Ta c6 6x* + 5y* =74
S5 +5y?P+x*+1=75
=x*+1:5
ma0<x’<12=x*=4hoacx*=9
Véi x* =4 = y* = 10 loai
Véi x* =9 = y? = 4 thod man
cap so (x,y) can tim la (3, 2)

Bai 3: Tim nghiém nguyén cua phuong trinh:

x? + y? = 2x%y?

Huéng dan:
Cach 1:
PDatx*=a,y* =b
Tacéa+b:2ab:{a5b = laj = =>a=xb

b: a

Néua=b=2a=2a=a=a>=a=0,a=1

= (a,b) =(0,0); (1, 1)

Néua=-b=2b’=0=a=b=0

= (x%,y)=(0,0); (1, 1)

= (x,y)=(0,0); -1,-1); (-1, 1); (1, -1) 5 (1, 1)
Cach 2:

Ta c6 x* + y* = 2x%y?

Do x*, y* >0

Tagiastx* <y’ = x*+y?*<2y?
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

= 2x% y* < 2y?

Néu y = 0 phuong trinh ¢6 nghiém (0;0)

Néuy # 0= x*<1 = x’=0hoac x*=1

= y? = 0 (logi) hoac y2 = 1 = (x, y) = (1, 1); (1,-1); (-1, 1)

Vay phuong trinh c6 nghiém (x;y) =(0, 0); (-1, -1); (-1, 1); (1,-1) ; (1, 1)

Cach 3:
C6 x* + y* = 2x%y?
< 2x% 4+ 2y =4 x%y?
S A4xy? —2xF—2y*+1=1
2x2 (2y* - 1) — (2y*-1)=1
S2xP—1D)Q2y* -1 =1
Mal=1.1=(-1)(-1)=x3*y>)=(,1)(0,0)
= (x,y)=(1,1);(0,0) 5 (1, -1); -1; -1); (-1, 1)

Bai 4: Tim nghiém tu nhién cua phuong trinh
x* (3xy + 2y*+ 6 =0

Hué6ng dan:
Ta thay(x, y) = (0, 0) khong phai 1a nghiém cta phuong trinh
Ta coi phuong trinh x*> — 3xy + 2y*+ 6 =0 dn x ta tinh A, =y* — 24
Phuong trinh c6 nghiém tu nhién thi A, 1a s6 chinh phuong

>y —24=kK=(y—k)(y+k)=24 (keN)

ma 24 =24.1=122=6.4=3.8;y+k vay — k cung chan

= |ytk=6 =y=5 hoac y+k=12 =>y=7
y—k=4 y—k=2

Thay vao ta tim dugc (x,y) = (8, 7); (13, 7); (7, 5); (8,5)

Bai 5: Tim nghiém nguyén cta phuong trinh

2x2+ 2y 02xy +y+x010=0
Hudng dan:

Cach 1:
Ta c6 phuong trinh da cho < 2x* — 2y-1) x + 2y’ +y — 10=0
Coi x 12 4n y 1a tham s0 ta ¢6 phuong trinh bac 2 4n x
Xét A, = (2y — 12 — 42 (2y* +y -10) = -12y* — 12y+ 81
D€ nghiém x nguyén thi A, 1a s6 chinh phuong
Patk’=-12y> — 12y + 81 = k> + 32y + 1) = 84
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Mot s6 phuong phap giai phuong trinh nghiém nguyén

— 2y +1)2=28- %s 28: 2y + 1216 = 2y + 1)°= 1,9, 25

=y=0, 1, -2,2,-3 tht tryc ti€p vao phuong trinh ta tim dugc céc cap s6 (X,
y) = (2, 0); (0, 2) thod man

Cach 2:
batx+y=a,xy=btacox,yeZ=abeZ
phuong trinh 2x* — (2y-1) x + 2y? +y —10=0
<2a—4b+a—10=0
< 4a>—8b+2a—20=0
< (at+ 1)+ 322 —8b—21=0
< (a+ 1)+ 3a2=8b + 21
lai ¢6 (x+ y)’> 4 xy = a’> > 4b
= 8b + 21 < 2a* + 21
= (a+ 1)* + 32 < 2a% + 21
= (a+ 1)* <21
ma (a+ 1)? 1a s6 chinh phuong = (a+ 1)* € {1, 4,9, 16}
=ae{0,1,2, 3}
V6ia=0=1*+3.0=8b+ 21 = 8b =20 loai
Véia=1= (1+1)>+3.1>=8b + 21 = 8b = -14 loai
Véia=2= (1+2)*+3.2°=8b+21 =>8b=0=b=0
Véia=3= (1+3)*+3.3>=8b + 21 = 8b =22 loai
Vaydugca=2,b=0= {Xy:O

X+y=2

=X, y) =(0,2);(2,0) thoaman

Bai 6 :Tim tat ca cac nghiém nguyén duong x, y sao cho

x*+4xOy*=1

Hudéng dan:
Cach 1:
Tacox*+4x —y*=1
S (x+2)-yr=5
S X+2+y)(x+2-y)=5
ma x, y nguyén duong = (x + 2+y) > (x+ 2-y)
:>{x+2+y=5 =>x=1,y=2
x+2—y=1
Vay nghiém cta phuong trinh lax =1,y =2

- Nguyén Ditc Minh - THCS Thai Thinh - Pong Pa - Ha Noi- 27



Mot s6 phuong phap giai phuong trinh nghiém nguyén

Cach 2:
Tacox*+4x —y*=1
SxXP+4x—(y+ 1)=0

S ENI
1

D¢ phuong trinh ¢6 nghiém thi A, 1a s6 chinh phuong = 4 + y* + 1 = k?
Sk-y)kt+ty)=5=y=2
thay vao phuong trinh tim duoc x = 1
Vay nghiém nguyén duong cua phuong trinh lax =1;y =2
Bai 7: Hai déi co thi dau v6i nhau moi dau thi cua doéi nay phai dau 1 van voi
moéi dau tha cua doi kia. Biét rang téng so van co da dau bang 4 lan tong so
dau thu cua hai doi va biét rang so dau thu cua it nhat trong 2 doi la so 1é hoi
moi doi c6 bao nhiéu dau thu.

A, =4+y + 1 =>x=

Huéng dan:
Goi X, y lan lugt 1a s6 dau thu cua doi 1 va doi 2 (x, y nguyén duong )
Theo bairataco xy =4 (X +y)
Day 1a phuong trinh nghiém nguyén ta c6 thé giai bing céc cach sau:
Cach 1: Coxy =4(x +y)

SXxy—4x—4y+16=16

< (x-4)(y-4)=16

male=1.16=28=44

lai c6 it nhat 1 doi c6 s6 dau tha 1€

= (x—4=1 X=35 hoac x =20
JLy—4=16 y =20 y=5

Cach 2: Ta thay x, y binh dang.Khong mat tinh téng quit ta gia st x<y
Ta c6 x, y nguyén duong xy =4 (x +y)

<:>i+£_1

Xy
laico6 2>2 o444 <8 58 <

X Yy X 'y X X
—x<8 = x=5,6,7,8
Mat<i=x>4

>

Thr truc ti€p ta dugc x = 5, y = 20 (thoa man)
Vay 1 d6i c¢6 5 ddu tha con doi kia ¢6 20 dau thu
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Bai 8: Tim nam sinh cua Bac Ho biét rang nam 1911 khi Bac ra di tim duong
ctru nudéc thi tudi Bac bang tong cac chir s6 cia nam Bac sinh cong thém 3.

Huéng dan:
Ta thay néu Bic H6 sinh vao thé ky 20 thi nam 1911 Bdc nhiéu nhét 1a 11 tudi
(1+9+0+0+ 3) loai
Suy ra Bac sinh ra & thé ky 19
Goi nam sinh ctia Bac la 18 xy
(X, y nguyén duong, x, y <9)
Theo bai ra ta c6
1911 - 18 xy=1+8+x+y=3
< 11x+2y=99
=2y: 1ma@2, 1)=1= y:i 11
mal0<y<9
=>y=0=>x=9
Vay nam sinh ctia Bac H6 1a 1890

Bai 9: Tim tat ca cic s6 nguyyén x, y thoa man phuong trinh - X;;i = ;
Huéng dan:
Tacé — Y =§<:>7(x+y):3(xz—xy+y2)

X2 -xy+y> 7
batx+y=p,x—y=q= p, qnguyén
—x =P,
2

vap: 3datp=3k (k €Z})
= 28k =3(3k*+ q*) = k: 3vakcédang 3m (me Z*) = 28 m=27m* + q
=m(28 —27m)=q*=>0

> m=0hoicm=1

V6im=0=>k=0 =q=0=x=y=0 (loai)

Véim=1thik=3;p=9
=28=27+¢"=>q==*1

Khip=9,q=1thix=5,y=4

khip=9,q=1-thix=4,y=5
Vay nghiém cta phuong trinh 1a (x, y) = (4, 5); (5, 4)
Bai 10: Hay dung mot tam giac vuong c6 so do 3 canh la a, b, ¢ 1a nhiing so6
nguyén va c¢6 canh do duoc 7 don vi

y = % thay vdo phuong trinh ¢c6 dang 28 p=3(q*+3q>) = p>0

Huéng dan:
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Gia st canh do dugc 7 don vi 1a canh huyén (a = 7)
>b+c=7"=>b>+c>:T=b:7;¢c: 7

(vi s0 chinh phuong chia hét cho 7 du 0, 1, 4, 2)

lai c6 O<b, c< 7 loai
= Canh do dugc Ia canh géc vuodng gia st b=7

Ta c6 a> — ¢ =49 < (a+c)(a-c) =49
=ra+ c =49 a=25 Vay tam gidc can dung c6 s6 do 3 canh

{a—c=1 :>{ c=24 la7,25,24
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THUC NGHIEM SU PHAM

d@ ° 20 ;‘ . E ~ ;‘ % o:\ A .

I-Muc dich, yéu cau:
1) Thong qua viéc giai céc bai tap hé thong va khic sau thém céc kién thic co ban
v€ phuong trinh bac 2, nghiém ctia phuong trinh bac hai.
2) Cung ¢6 kién thiic vé s6 chinh phuong, phép chia hét, phép chia c¢6 du
3) Phat huy tri luc ctia hoc sinh trong day toan
II- Po dung day hoc:

Phi€u hoc tap, may chiéu gidy trong hoac bang phu

III-Cac hoat dong trong gio:

Hoat déng cla thay | Hoat dong cla tro
Hoat dong 1: Kiém tra bai cii
Gi&o vién néu cau hdi kiém tra: Ba em hoc sinh Ién bang trinh bay.
?1. Viét cong thic nghiém tong quat cla | HS1: Phuong trinh ax?+bx+c=0
phuang trinh bac 2 A=b’-4ac
ax’+bx+c=0(@=0)? Néu A <0 phuong trinh vé nghiém

Néu A =0 phuang trinh c6 1 nghiém kép x = ;—:

Néu A >0 phuong trinh c6 2 nghiém phan biét

_ —b+JA
X1,2=
2a
HS2: i
?2. Sﬁ’]p XEp phuong trinh béac hai sau | - Daéi véiany:
theo an x; theo any Yo+ (4x+2)y +3x* +4x+5=0
3x2+y?+4xy+4x+2y+5 =0 - DGi véi an x:

32+ (4y+4 )x+3x2+4x+5=0

?3.Néu hé qua cla dinh ly Viet vé phuong | HS3: Néu phuang trinh a x> +bx+c=0(a=0)

trinh bac hai 6 hai nghiém x4 va xz thi :
X, + X, = —b
a
X, X, = <
a
Giéo vién nhan xét, danh gia . Hoc sinh d6i chi€u két qua véi bai cua minh,
nhan xét
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Hoat déng 2: Cac vi du

Gido vién dat van deé:

Giai phuong trinh nghiém nguyén
IX2+y2+4xy+4x+2y+5 =0 (1)
Goiy:

- Viét phuong trinh (1) thanh phuang trinh
bac 2 any réitinh A, ?

- Néu pt bac 2 c6 nghiém thi nghiém duoc
tinh bang cong thurc nao?

- Do x, y nguyén c6 nhan xét gi \/E ?

- Viét s6 4 dudi dang tich hai s6 nguyén?
- Em c6 nhan xét gi vé x — k va x + k -
Thay x va k vao (1) tim y?

*Em hd y thuc hién tuong tu véi an y?

Pd van dung kién thitc nao dé giai
phuong trinh dd cho. Yéu ciu HS kiém
tra cac budc giai

Qua vi du trén em hdy néu lai phuong
phap giai?
( gi4o vién dua lén man hinh tom tat theo

6 budc ) }
Budc 1: Viét phuong trinh bac hai theo an
X

Budc 2: Tinh A, = 1.2 = ‘bziaﬂ

Hoc sinh nghe va ghi chép
HS: Vidu 1: Giai pt nghiém nguyén
32+ y2+4xy +4x+2y+5 =0 (1)
Sy +(Ax+2y+3x2+4x+5=0
A =x2-4

Yz =-2x+1) £ A, ()
Do X, y nguyén \/T nguyén = A, la sd chinh

phuong . Bat A, = k?
= Xx2—4 =k?
< (x-Kk)(x+ k) =4
Tac64=14=22=(-1).(4)=(-2). (-2
x—k:x+kcungchdn = x-k=x+k=%2
=k=0,x=+x2thayvao (1) timy.
Vay nghiém cua phuang trinh:(x, y) = (2, -5);(-2, 3)
HS: Phuong trinh (1) tuong duong véi:

X2+ (4y+4 )x+3x*+4x+5=0

A, =y +2y-11

HS:

Do x, y nguyén /A, nguyén = A, la s chinh
phuong . Bat A, =k

= y+l-k(y+1+k)=12
May +1-k vay + 1 +k cung chan

12=2.6=(-2).(-6)
y+1l-k=-2
hoac

y+l—-k=2
y+1l+k=6 y+1l+k=-6

= y=3hoacy=-5.Thay vao (1)
Vay nghiém cua phuang trinh: (x, y)= (2, -5); (-2, 3)
HS: Hoc sinh suy ngh, tra |gi
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Budc 3: Bat A, = k?

Budc 4: Timy vak

Budc 5: Thay y va k vao phuong trinh dé
tim x

Budc 6: Tra |0

Vi du 2: Giai pt nghiém nguyén
X2—(y+5)x+5y+2=0

-yéu cau hoc sinh néu lai phuong phap
giai nhu vidu 1?

-Ngoai cach giai theo vi du 1 con cach
nao khac khong?

-Gia str phuong trinh ¢ hai nghiém x; va
X2 theo dinh I Viet ta c6 diéu gi?

- Tim biéu thuc lién hé gita x1 va Xz

-Phan tich s6 2 thanh tich cla hai s6
nguyeén.
-Tim X1 va X2 sau d6 tim tong cda chiing

-Tra |3i bai toan trén

HO y néu lai cac budc lam

Budc 1: - Viét hé qua dinh Iy Viet.

Budc 2: Tim biéu thdc lién hé gira x1 va x,
Budc 3: Tim x4 va xz sau dé tim y

Budc 4: Tra 16i bai toan

Hoc sinh nghe va ghi chép
Hoc sinh tra |6i miéng
Hoc sinh suy nght tra [i.

HS: Goi x1va x la nghiém cla phuong trinh
X2-(y+5)x+5y+2=0
Theo dinh ly Viet:
X, +X, =Yy+5
{xl.x2 =5y+2
Ta c0: 5x1 + 5x2 — X1X2 = 23
hay (x1—5)(x2—-9)=2
Nén:
X, —5=-1

X —5=1
{X2—5:2 X, =5=-2
= X1+x2=13hoacxi+x2=7=y=8hoacy =2
Vay (x, y) = (7,8); (6,8); (4, 2); (3, 2) la nghiém clia
phuang trinh.
HS: Hoc sinh tra 16i miéng

hoac {

Hoat déng 3: Luyén tap

DGi vai gidi nghiém nguyén cla phuong
trinh bac 2 gém nhitng phuong phap nao?
Giao dua dé bai lén man hinh:

Bai 1: Tim nghiém nguyén cla phuong
trinh sau
X2-3xy+2y2+6=0(2)

Phuong phap1: Van dung cong thirc nghiém cla
phuong trinh bac 2
Phuang phap2:Dung hé qua cla dinh ly Viet

Bai 1: Tim nghiém nguyén cla phuong trinh sau
X*-3xy+2y?+6=0(2)

Giai:
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Goi hoc sinh [én bang trinh bay

Tim nghiém cua tung hé(LILILIV) thay
vao phuong trinh (2) tim x

Tinh A, =y*-24

= A, las6 chinh phuong. Dat y* - 24 =k

= (y-k)(yt k) =24 lai co y - k; y + k cung tinh
chan 1é

/7L 5 Naem (xy)= (85); 75)

(“>{§ft ~ L Ngiem (uy)= (75 (8:5)

()T Nem (ey)= (87); (137

MRS Naem (= (4:7): (437
Vay phuong trinh ¢6 nghiém (x,y)= ( 8;5) ; (7;9) ; ( -
7:-5) (-8;-5),(8;7) ; (13;7) (-8;-7) ; (-13-7)

Hoat dong 4: Kiém tra danh gia

GV phéat phiéu hoc tap yéu cau HS giai
sau do6 GV thu phiéu nhan xét

Bai 1:Tim nghiém nguyén cla phuong trinh
a, X2 —4x-y? =1
b, 2x2+2y* - 2xy +y +x =10
Bai 2: Tim nghiém nguyén clia phuong trinh :
Sx +7y =56

Hoat dong 5:Huéng dan vé nha

Xem lai v& ghi.

1.Giai phuong trinh nghiém nguyén sau:

X*+y?=x+y+8

2. Tim gia tri nguyén ctia m dé 2 phuong trinh sau c6 it nhat 1 nghiém chung

2x2+(3m-1)x-3=0 (1)
Bx°—(2m-3)x-1=0 (2)
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D. KET QUA THUC HIEN.
1) Két qua chung
Sau khi 4p dung dé€ tai vao giang day da s6 hoc sinh khong nhitng nam ving
cach giai phuong trinh nghiém nguyén ma con van dung linh hoat trong cac
dang toan khac.
2) két qua cu thé
Kiém tra 10 hoc sinh 16p 9 theo céc dot khac nhau duGi dang phiéu hoc
tapthu duoc két qua sau:
Dé bai
Bai 1:Tim nghiém nguyén clia phuong trinh
a, X2 —4x-y? =1
b, 2x% + 2y = 2xy +y + x =10
Bai 2: Tim nghiém nguyén cla phuong trinh :

5x + 7y = 56
Dudi diém 5 Piém 5 -7 Piém 8 - 10 Piém 5 - 10
SL | % SL % SL % SL %
1 20 4 40 5 40 8 90

C - KET LUAN

D¢ tai nay da nhan duoc thlir nghiém qua nhiéu nam boi dudng hoc sinh gioi
toi thay hoc sinh nim duoc bai va rat hiing thd hoc tap. Toi nghi rang toi can phai
c6 gang doc thém tai lieu, hoc hoi thiy co va cdc ban dong nghiep dé tiép tuc xay
dung dé€ tai ngay cang phong phi hon.

Phuong phap giai phuong trinh nghiém nguyén 1a phuong phap dugc tng
dung rong rai trong nhi€u bai toan dang toan. Song vi thoi gian eo hep nén dé tai
nay khong thé tranh duoc nhitng sai sot.
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TAILIEU THAM KHAO
STT Tai liéu Tén tac gia
1 | Chuyén dé boi dudng s6 hoc Nguyén Vii Thanh
2 Vi Duong Thuy
400 bai toan s6 hoc chon loc Truong Cong Thanh
Nguyén Ngoc Dam
3 L o Vii Hoang Lam
Tim hiéu phuong trinh dai so o
Nguyén De
4 Nguyén Dic Tan
351 bai toan s6 hoc chon loc bang Anh Tuan
Tran Chi Hiéu
5 | Mot so tap chi toan hoc
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Xac nhan cia thu trwéng don vi Ha Noi, ngay 08/04/2012
T6i xin cam doan ddy la SKKN ciia

minh viét, khong sao chép néi dung
cua nguoi khdc.

Nguyén Pirc Minh
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