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Trong day toan, viéc rén luyén céc thao tac tu duy cho hoc sinh c6 vai tro
rit quan trong trong viéc phat trién ning lyc tu duy cho ngudi hoc. Bai bao
nay trinh bay v& van d& rén luyén cac thao tac tu duy dic biét hod, twong tur

hoa, khai quat hoa cho hoc sinh trong day hoc phuong trinh nghiém nguyén

T khoa:

Ddc biét hoa, twong tu hoaq,
khai quat hod, phwong trinh
nghiém nguyén.

& truong phd thong.

1.MO DAU:

Mon Toan la mét trong nhitng moén hoc cod vai
trd quan trong trong viéc phat trién tuw duy cho hoc
sinh. Vi thé, nguoi gido vién trong khi day hoc toan,
ngoai viéc cung cép c4c kién thirc toan hoc co ban
thi viéc rén luyén cac thao tac tu duy cho hoc sinh 1a
rit can thiét. Theo G.Polya [4] va cac tac gia trong
[2], [6], [7] thi c4c thao tic tu duy bao gdm: phan
tich, téng hop, so sanh, khai quat hoa, triru tugng
hoa, trong tu hod, dic biét hoa. Céc thao tac tu duy
nay con duge Nguyén Ba Kim [2] va mot sb téc gia
khac goi 1a nhitng hoat dong tri tu¢ co ban. Trong
qua trinh day hoc toan, chiing t6i nhan théy viéc st
dung thanh thao céc thao tac tu duy khai quat hoa,
dac biét hoa, tuong tu hoa cod thé van dung dé du
doan duoc két qua bai toan, tim phwong hudng giai
bai toan hodc dé mo rong, dao sau va hé théng hoa
kién thire. Tir nhitng bai toan d cho hoc sinh c6 thé
van dung khai quat hoa, dac biét hoa, tuong ty hoa
dé dé xuit va giai nhitng bai toan mai, hinh thanh
nhitng tri thirc méi. Céc thao tac tur duy nay kich

thich ngudi hoc tim toi, kham phd, phat trién kha
nang phan doan, tudng tugng...Trén co s¢ d6 hoc
sinh s& hiéu vin dé sau sic hon, toan dién hon, mé
rong duogc vbn kién thirc cua minh va 1a tién dé& dé
hinh thanh tu duy sang tao cho nguoi hoc.

Phuong trinh ngiém nguyén la mét trong cac
dang toan kho & phd thong va thuong xuét hién
trong céac ki thi hoc sinh gidi cac cip. Cac bai toan
vé phwong trinh nghiém nguyén rat da dang va chi
mot sb it bai toan co6 phuwong phép giai téng quat,
con lai mdi bai toan lai c¢6 cach giai khac nhau. Do
d6 khi giai toan vé phwong trinh nghiém nguyén, doi
hoi ngudi hoc phai co kién thirc, k§ ning tot va kha
ning van dung kién thuc linh hoat. Vi thé trong khi
day hoc vé phuong trinh nghiém nguyén, gido vién
6 thé rén luyén cac thao tac tu duy cho hoc sinh dé
phat trién ning luc tu duy cho ngudi hoc. Trong bai
bao nay, chung t6i d& cap dén van dé rén luyén cac
thao tac tu duy: déc biét hoa, tvong tu hod, khai quat
hoa trong day hoc phuong trinh nghiém nguyén &
truong phd thong. Noi dung chinh cua bai bao duoc
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trinh bay & Muc 2. Myc 2.1 chiing t6i trinh bay vé
rén luyén thao tac tu duy dac biét hoa. Muc 2.2 trinh
bay vé rén luyén thao tac tuw duy twong tir hoa va
Muc 2.3 trinh bay vé rén luyén thao tic tu duy khai
quat hoa.

2.NOI DUNG

2.1. Rén luyén thao tiac tw duy dic biét hoa

Theo G. Polya [4]: “Ddc biét hoa la viéc chuyén
tir viée nghién ciu mét tdp hop doi twong di cho
sang viéc nghién cuu mot tdp hop nho hon chira
trong tdp hop da cho”. Piéu d6 ciing c6 nghia 1a néu
mot ménh dé dang trong truong hop téng quat thi s€
dung trong cac truong hop cu thé, néu ménh dé sai
trong truong hop cu thé nio do thi ménh dé tong
quat sai. Pac biét hoa la chuyén tor cai chung, cai
tdng quat v& cai riéng. Ching han trong cac bai toan
6 chira cac tham sb, bién sb, ta s& ddc biét hoa nd
boi cac gia tri cu thé phu hop. Hay chung ta co thé
chuyén viéc nghién ctru da giac sang nghién ciru
nhitng da giac déu... Khi giai phuong trinh nghiém
nguyén, khong phai bai toan nao cling giai dugc mot
cach d& dang. Khi @6 chung ta c6 thé giai bai toan
trong cac truong hop dac biét. Viéc xét cac truong
hop dic biét ¢ thé tim dwoc nhimg goi ¥ t6t dé tim
dugc phuong 4n giai cua bai toan tdng quat, hodc
xdy dung dugc nhiéu bai toan dic biét hon. Nhidu
khi viéc giai bai toan trong truong hop dac biét chua
giup ta giai dugce bai toan di cho, nhung viéc giai
dugc mot phan cua bai toan cling rat 6 gia tri.

Vi du 1: Tim nghiém nguyén duong cua phuong

trinh — 4 — 4 — 4 -1 (1) véikla s6 nguyén.

Gidi: Ta xét bai toan trong truong hgp dac biét
k = 2. Khi d6 bai toan trd thanh:

Tim nghiém nguyén duong cia phuong trinh
1 1 1 1

?+7+?+t—2=1 (2)

Vi x,y,z,t nguyén duong nén khéng giam tinh
tong quat, co thé gia thiét 1<x<y<z<s Dit

1 1 1 1
A =—2+—2+—2+t—2.
Xy oz

1 1 1

Néu x=1thi 4—14—- 4+ 42 <1 Suy ra
y2 ZZ t2

phuong trinh vé nghiém. Do d6 x>2. Suy ra

‘ 1 1 1
2<x<y<z<t. Néu >3 thi AS5+—+—5+—.
y oz 9

1
Mit khac ta co 73

> < s

k:N|_.
NG
N =
N

ENg

16

A §£+l:ﬂ< 1. Do d6 phuong trinh vo nghiém.

49 36
Vithé <2, Suyra 2<x<y<z<r<2. Vay phuong
trinh c6 nghiém duy nhat (x,.2,0)=(2,2,2,2).

Tir cach giai cuia bai toan ddi voi trudng hop dic
biét k=2, ta c6 cach giai doi bai toan ban dau nhu
sau:

* Néu k=0 thi vé trai bing 4. Do d6 phuong
trinh v6 nghiém.

1 1 1 1
ey + 7 + pra + T >1.

Suy ra phuong trinh v6 nghiém.

* Néu k<0 thi vé trai 1a

* Xét truong hop k> 0.
Vi x,y,z,t nguyén dwong nén khong giam tinh
tong quat ta co thé gia thiét 1<x <y<z<t Dat

A:ik+Lk+Lk+ik.
Xy oz ot

Néu x=1thi A:1+i+i+l>1. Suy ra
k Zk tk
phuong trinh v6 nghiém. Do d6 x>2. Suy ra
2<x<y<z<t T d6 l1<x*<yf <<,
4 4

X

IN

Suy ra A:x—lk+%+zik+tlk .
Diéu nay twong duong véi x* <4. Do d6 k<2. Vi
k>0 nén k=1 hodc k=2.

* Néu k=2

1 1 1 1
74‘7"{‘74’1—2:1.

nghiém duy nhét (x,5,2.1)=(2,2,2,2).

thi phuong trinh tr¢ thanh

Suy ra phuong trinh co

* Néu k=1 thi phuong trinh tr& thanh
A :l+l+l+l =1. Lép luan tuong tuy nhu trén ta
X y z

¢6 x>1. Néu x>5 thi A=—+ 1yl 122
x y z t x 5
Do d6 phuong trinh v6 nghiém. Suy ra 1<x<35.

Hay x=2,3,4.

+ Néu x=2 thi A=l+l+l+1=1. Suy ra
y z t
B:l+l+l:l. Néu y=2 thi B=l+l+l>l.
y z t 2 2 z t 2
Suy ra phuong trinh v6 nghiém. Do d6 y > 2. Mit
khac B=l+l+l<i_ Vi thé lgé Suy ra
y z t 'y 2y

y<6.Dodd 2<y<6. Hayy=345,6.
Xét cac truong hop cua ) va lap ludn tuong tu

nhu trén ta dugc nghiém clia phuong trinh 1a cac
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hoan vi cia (2,3,742), (2,3,8,24),
(2,3,10,15), (2,3,12,12), (2,4,5,20),
(2,4,6,12), (2,4,8,8), (2,5,5,10), (2,6,6,6).
* Néu x=3 thi A:l+l+l+l=l'
y z t

(273993 1 8)5

Suy ra

B:l+l+lzg, Do x<y<z<t nén 3<y<z<t.

y z t

Mét khac l+l+l:_g_.

y z t 3 vy
y=3,4. Xét cic truong hop cta ) va lap luén twong

2.3 Suy ra ygﬂ Hay
2

tu nhu trén ta c6 nghiém cua phuong trinh la cac
hoén vi cua (3,3,4,12),(3,3, 6,6),(3,4,4,6).
* Néu x =4 thi phuong trinh c6 nghiém (4.4,4,4).
Két lun:
-Néu k <0 thi phuong trinh v6 nghiém.
-Néu k=1 thi phuong trinh c6 nghiém (4,4,4.,4)
va cac hoan vi cua
(2,3,7,42), (2,3,8,24), (2,3,9,18),
(2,3,12,12), (2,4,5,20), (2,4,6,12),
(2,4,8,8), (2,5,5,10), (2,6,6,6),
(3,3,4,12), (3,3,6,6), (3,4,4,6).
-Néu % =2 thi phwong trinth c6 nghiém (2,2,2,2)

(2,3,10,15),

-Néu & > 2 thi phuong trinh v6 nghiém.
Vi du 2: Cho k la sé ty nhién khac 0. Tim
nghiém nguyén cta phuong trinh:
(x+k)(x+k+D)(x+k+2)(x+k+3)=y* (*).
Giai: Ta xét bai toan vdi &k =1. Khi d6 bai toan
tr¢ thanh: Tim nghiém nguyén cua phuong trinh
(x+1)(x+2)(x+3)(x+4) = V2 (*%).
(**)
(x2 +5x+4)(x2 +5x+6) =y’ Dbt a =x’+5x+5.

Phuong  trinh twong duong  véi
Khi d6 phuong trinh tré thanh (a—l)(a+1):y2.
Suyra @’ —1=)".

Do do (a+y)(a—y):1, Vi a+y va a-y la
cic s6 nguyén nén didu nay xay ra khi va chi khi

{a+y:1 hodc

a+y:—1. Do d6 a+y=a-y.
a-y=1

a-y=-1
Suy ra y=0. Thay vao phuong trinh (**) ta cé
(x+1)(x+2)(x+3)(x+4) =0.

Dodé x=-1, x=-2, x=-3, x=—4.

Vay nghiém cia  phuong
(-1,0),(-2,0),(-3,0),(—4,0).

trinh  la

Tur cach giai cua bai toan trong truong hgp dac
biét k =1va dé ¥ cic nhén tir & vé trai cia phuong
trinh ¢6 k+(k+3)=(k+1)+(k+2), taco cich giai
bai toan (*) nhu sau:

Phuong trinh (*) tuong duong voi

(% +(2Kk +3)x +k> +3k) (6 +(2k +3)x +5> +3k+2) = ().
Dt a=(x"+(2k+3)x+k> +3k +1), 1= y*. Khi d6
phuong trinh tré thfmh(a—l)(a+1) =¢*. Lap luan

tuong tu nhu trén ta c6 nghi€ém cua phuong trinh 1a
(~k,0).(~k —1,0),(~k —2,0),(~k ~3,0).

2.2. Rén luyén thao tic tu duy twong tu hoa

Theo G. Polya [4]: “Twong tw la mot kiéu giong
nhau ndo 6. Nhitng déi twong gidng nhau phit hop
véi nhau trong mét méi quan hé nao dé”.

Tac gia Chu Cim Tho trong [5] thi cho
rang: “Twong ti la thao tdc tw duy dua trén sw giong
nhau vé tinh chdt va quan hé ciia nhitng doi twong
toan hoc khac nhau”.

Chiing ta thuong xét sy tuong tu toan hoc trén
cac khia canh sau:

- Hai bai toan 13 twong tu néu dudng 151, phuong
phép giai quyét 1a giéng nhau.

- Hai hinh 13 twong ty néu c6 nhiéu tinh chit
gidng nhau hay néu vai tro cua chung giéng nhau
trong van d& nao do, hay néu giita cac phan tir twong
(g cua chiing co quan hé giéng nhau.

- Nhiéu khi trong qué trinh m& rong, nhiing tép
hop dbi tugng cd nhirng thudc tinh tuong tu, tir do ta
suy doan nhiing tinh chét tir tp hop nay sang tap
hop khac.

Khi day hoc toan, twong tu 1a thao tac phé bién
ma gido vién thuong dung dé hudng dan hoc sinh
giai cac dang toan cé sy trong ddng vé cach giai. Tir
d6 hoc sinh phat hién dugc su twong tu cua cac bai
toan, trén co s¢ d6 hoc sinh rit ra dugce cach giai
chung cho cing mét dang toan. Vi thé, khi giai
phuong trinh nghiém nguyén, gido vién cin huéng
dan hoc sinh xét cac yéu I tuong tu cia bai toan cin
giai v6i bai toan da cho. Nho d6, hoc sinh c6 thé
“quy la thanh quen”, bién dbi bai toan phuc tap
thanh bai toan don gian di biét, tir 46 gop phéan phat
trién tu duy cho hoc sinh trong qua trinh hoc tap.

Vi du 3: Tim nghiém nguyén cta phuong trinh
x> +y* =32 (%).

Giai:  Vé

32250(m0d3).Vdi moi sb nguyén x, ta co

phai cua phuong trinh 12

117



Nguyen Thi Kieu Nga/Vol8.No2 June 2022| p.14-21

x* =0(mod3) hodc x*=1(mod 3). Suy ra, voi
moi sé nguyén x, y thi x*+)?=0 (mod3),
x*+y* =2 (mod3).

Do d6 dé phuong trinh c6 nghiém thi vé trai cua

x*+y* =1(mod3), hodc

phuong trinh 1a x* + * =0 (mod3). Piéu nay chi
xdy ra khi va chi khi x*= O(mOdS)Vé
»*=0(mod3). Suy ra x=3x,y=3y,. Do d6
phuong trinh tré thanh 3x12 +3 J’12 =z?. Suy ra
z>=0(mod 3). Vi thé z=3z. Do d6 ta co
phuong trinh x{ +y} =3z . Lap ludn twong ty nhu

trén ta c6 x, =3x,,), =3y,,z, =3z, Véi

X y z .. . \
X, =3—2,y2 =3—2,Z2 =3—2 va voi moi x,, y, z; la

s6 nguyén. Tuong tu ta c6 phuong trinh

X y z
) )1:_;1’Zn :_n
3" ’ 3 3

VO X, Y,y 2, 12 s6 nguyén, voi moi n la s6 tu nhién.
Diéu ndy xdy ra khi va chi khi (x,y,z)=(0,0,0).

2 2 2 A
x> +y’ =3z trong d6 x, =

Nguoc lai ta thdy (0,0,()) la nghiém cta phuong
trinh. Do d6 phuong trinh c¢6 nghiém duy nhit
(0,0,0).

Tir Vi dy 3, gido vién yéu cdu hoc sinh giai bai
toan sau:

Vi du 4: Tim nghiém nguyén cta phuong trinh
X +y2 =47° (**).

Hoc sinh dé dang nhan théy, vé trai cla phuong
trinh (*) va (**) giéng nhau, vé phai ciia phuong
trinh (*) 14 4z =0(mod4). Do d6 hoc sinh c6 thé

giai twong tu Vi du 3 nhu sau:

Véi moi sb nguyén x, ta c6 x* = 0(mod4) hodc
x> =1(mod 4). Do d6 1ap luan trong tu nhu Vi du 2
ta co (0,(),0) 1a nghiém duy nhit ciia phuong trinh.

Gi4o vién co thé yéu cu hoc sinh giai bai toan
tuong ty nhung ¢ muic kho hon.

Vi du 5: Tim nghiém nguyén cta phuong trinh
xI+y?=(2"1+3)z2,n EN".

Vi n la sb tu nhién khic 0,
2" +3=3(mod4). Do d6 (2”+1 +3)z2 =3z"(mod4).
Suy ra 3z’ =0 (mod4) hodc 3z* =3(mod4). Mit
khic x*+)? =0 (mod4), x*+)”=1(mod4), hodc

nén

X +y =2 (mod4). Do do dé phuong trinh c6
phuong trinh 1la
X +y*=0 (mod4). Lép ludn tuong tu nhu hai vi

nghiém thi vé trai cua

dy trén ta ¢6 (0,0,0) la nghiém duy nhat cua
phuong trinh.

2.3. Rén luyén thao tac tw duy khai quat hoa

Theo Hoang Chung [1]: “Khdi quat hoa la dung
tri 6c tach ra cdi chung trong cdc ddi twong hodc
hién twong, sy kién. Muén khai quat hoa, thuong
phdi so sanh nhiéu ddi twong, hién tuong, sw kién
voi nhau”.

Tac gia Dao Van Trung [6] thi cho ring “Tir
nhitng s vdt khac nhau, tim ra nhiing tinh chat
chung ciia ching va quy két lai, phiwong phép tie duy
nay goi la khai quat hoa”.

Chung t6i ddng ¥ v6i quan diém cua Nguyén B4
Kim trong [3] rdng: c6 hai dang khai quét hoa va co
thé mé ta chiing theo so dd sau:

Khai quat hoa

'

Khai quat hoa tir cai riéng 1&
dén cai tong quat

Khai quat hoa
tir cai tong quat da biét

18]

Khai quat hod tir cai tng quat
dén cai tong quat hon

Khai quat hoa
tir cai tong quat chua bict
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Nhu vay, khai quat hoa dugc xem 14 mét thao
tac tu duy phirc tap, 1 qua trinh bao quéat nhiéu
ddi tugng khac nhau thanh mét loai, mt nhom
dya trén co s& mot s6 ddu hiéu hodc thudc tinh
giéng nhau sau khi dd gat b6 cac dau hiéu khac
nhau riéng 1¢. Khai quat hoa va dac biét hoa 1a hai
thao tac tu duy trai ngugc nhau. Nho déc biét hoa
hoc sinh co6 thé giai dugc bai toan dé dang hon.
Nho khai quat ma hoc sinh nhin nhan van @& mot
cach c6 hé théng hon, toan dién hon. Thao tac tu
duy khai quat hod ciing 1 mot trong cac tién dé dé
hoc sinh phat trién nang lyc tu duy sang tao. Do
vay, trong day hoc toan, gido vién nén thuong
xuyén luyén tdp cho hoc sinh khé nang khai quat
hod bai toan tir bai toan da cho.

Vi du 6: Giai phuong trinh nghiém nguyén
X +y +z2° =x+y+2z+2023.

Giai:

Phuong trinh twong duong voi

X4y +z2 —x—y—z=2023.

Hay (x3 —x)+(y3 —y)+(z3 —z) =2023.

Vi x’—x=x(x—1)(x+1) 1a tich cia 3 s6
nguyén lién tiép nén chia hét cho 3. Tuwong tu
y3 -, z°—z chia hét cho 3.
(x3 —x)+(y3 —y)+(z3 —z) chia hét cho 3.

Nhung 2023 khéng chia hét cho 3. Vi thé phuong
trinh v6 nghiém.

Suy ra

Ta c6 thé khai quat hoa bai toan theo nhiéu cach.
Céch 1: Theo Dinh ly Fermat nhé “Néu pla s6
nguyén t& va a la sb nguyén khong chia hét cho
pthi @’ =1 chia hét cho p ”. Dinh Iy ndy co thé

phat biéu dudi dang twong duong 1a “Néu p 1a s6

nguyén t6 va @ 1a sb nguyén bat ki thi @’ —a chia

hét cho p . Do do ta c6 ngay bai toan sau:

Vi du 7: Cho p la s nguyén t6. Giai phuong

trinh nghiém nguyén
X’ +y 28 =x+y+z+(p’ +1).
Giai: Phuong trinh twong dwong véi
¥’ +yp+z’”—x—y—z=(xp—x)+(yp—y)+(zp—z)=p2+1.

Mit khic x” —x:ip, y'—yip,z/—zip. voi

moi X. Suyra x” +y” +z” —x—y—z:p. Nhung
p’® +1 khong chia hét cho p. Do d6 phuong trinh vo
nghiém.

Céch 2: Thay 3 an x, ¥,z trong phuong trinh
bing n 4n hodc thay pr+1 bing mot biéu thirc
khong chia hét cho p.

Vi du 8. Tim nghiém nguyén cia phuong trinh

1424 x! =32,

Giai: - Néu x=1 thi phuong trinh tré thanh
I'=y*. Suy ra y=+1. Do d6 phuong trinh ¢
nghi¢m (1,-1),(1,1).

- Néu x=2
14+21=? Suyra y* =3. Hay y==+/3. Do d6

phuong trinh v nghiém.

thi phuong trinh tr6 thanh

- Néu x=3

14+24+31=)" Suyra »*=9. Do d6 y=+3. Vi

thi phuong trinh tré thanh

thé phuong trinh ¢6 nghiém (3.3).(3,-3).

- Néu x=4
114204314+ 41 = 37,

thi phuong trinh tré thanh
Suy ra 3*=33. Do d6
y= i\/ﬁ. Vi thé phuong trinh v6 nghiém.

- Néu x>5 thi tir 51,6!,7!,---,x! déu co tan
cung 1a 0. Do d6 1+2+34+4M---+x! c6 tan cung
la 3. Mat khac y2 khong co6 tan cung la 3. Suy ra
phuong trinh v6 nghiém.

Vay phuong trinh c6 céc

(1,1),(1,-1),(3,3),(3,-3).

Tir Vi du 8 ching ta co thé khai quat hoa bai toan

nghiém

theo nhiéu cach.

Cich 1. Cho s6 mii ciia y la mét s6 chan. Ta c6
bai toan sau:

Vi du 9: Tim nghiém nguyén clia phuong trinh

1424+ + x! = y**, v6iz1a s6 twnhién khéc 0.

Gidi: Ta c0 y* =(y*). Pat y* =r Khi do
phuong trinh tré thanh

T2 x! =17 (%).

Lap luan tuong tuy Vi du 3 ta co:

- Néu x=1 thi phuong trinh (*) tr& thanh
1!=¢°. Suyra t==1. Suyra y* =1 hodc y* =—1.

19



Nguyen Thi Kieu Nga/Vol8.No2 June 2022| p.14-21

+Néu y* =1 thi y=1 vé6i moi z1a sb tw nhién
khic 0 hodc y =—1 véi z chén.
+Néu y' =-1thi y=—1va z I¢
Trong truong hop nay phuong trinh c6 nghiém
(l,l,z),(l,—l, z).

- Néu x=2
14+2!'=¢*. Suy ra #2=3. Hay ¢=+3. Do do
phuong trinh v nghiém.

thi phuong trinh tré thanh

-Néu x=3 thi ta c6 1H+2H+3!1=¢.

Suy ra
> =9. Hay t =+3. Suyra y* =3 hoic y° =-3.
Néu y* =3 thi y=3 va z=1; Néu y° =-3 thi
y=-3vaz=I;

Vi thé phwong trinh  ¢6

(3,3,1),(3,-3,1).

nghiém

-Néu x =4 thitaco 1'+21+3+4!= 3% Suy
ra t* =33. Hay ¢t = i\/ﬁ. Vi thé phuong trinh vo
nghiém.

-Néu x =5 thitr 5!,6!,7),---,x! ddu co tan
cung 14 0. Do d6 1+2H4+34+4MH---+x! ¢o6 tan

cung la 3. Mat khac t? khéng c6 tan cung 1a 3. Suy
ra phuong trinh v nghiém.

Vay nghiém cia phuong trinh 1a
(3,3,1), (3,—3,1), (l,l,z),(l,—l,z).

Cich 2: Cho s6 mii cia y la mét 56 1é. Ta c6
bai toan sau:

Vidu 10: Tim nghiém nguyén ctia phuong trinh
2241

I+ 2H- 4+ x!=y™" v6i z1a s6 tunhién khac 0.

Gidi: DPit 4=14+24---+x!. Ta xét truong
hop x>5.

Do 1+2M4314+4!=33, tir 51,6),---,x! déu chia
hétchoS.Suyra A=142"4 .4 x!

2z+1

chia hét cho 3. Vi thé y chia hét cho 3. Do

d6 y 3. Hayy =3t Dodo y** = (3" 3"

+ Voi x=35 thi 4=153=3%17 khong chia
hét cho 3°. Suy ra phuong trinh v6 nghiém.

+ V6i x=6 thi 4=873=3%.97 khong chia

hét cho 3. Suy ra phuong trinh v6 nghi¢m.
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+ Voi x=7 thi 4=5913=3%(3.73) chia hét
cho 3°. Nhung 3.73 khéng c6 dang > (do
2z+12=3). Suy ra phuong trinh v6 nghiém.

+ Vi x=8 thi 4=5913+40320=33.73+3°2".7.5
khong chia hét cho 3°. Suy ra phuong trinh vo
nghiém.

+V6i x>9 thi 91+10%---+x! chia hét cho 3°.
Ma 142M4-.-4+8! khong chia hét cho 3°. Suy ra
14+ 2H--- 4914104 --+x! khong chia hét cho 3°.
Suy ra phuong trinh v6 nghiém.

Do d6 v6i 5 < x thi phuong trinh v6 nghiém. Vi
thé ta chi xét cac truong hop x < 4.

-Néu x=1 thi y*"=1. Suyyray=1 vai
moi z 14 sb ty nhién khac 0. Vay nghiém cua phwong

tinh la (1,1,2).

2z+1

-Néu x=2 thi " =3. Suyra y=3 va
2z+1=1. Vo Iy vi 2z+1>1. Do d6 phuong

trinh vo nghiém.

-Néu x=3 thi »*"=9=3" Vi 2z+1>3.

Suy ra phuong trinh v6 nghi¢m.

-Néu x=4 thi " =33, Vi 2z+1>3. Suy

ra phuong trinh v nghiém.
Vay phuong trinh c6 nghiém la (1, 1, Z).

Cich 3: Cho s6 mii ciia y 1a mot s6 bat ki. Ta
c6 bai toan sau.

Vi du 11: Tim nghiém nguyén cta phuong trinh
1424+ x! = y*, v6izla sb tw nhién khac 0.

B

Dé giai phuong trinh nay, ta xét cac truong hop
z=2k, z=2k+1.

3. KET LUAN

Nbi dung bai béo trinh bay vin d& rén luyén cac
thao tac tu duy dac biét hoa, tuwong tu hoa, khai quat
hoa cho hoc sinh khi day hoc vé& phwong trinh
nghiém nguyén. Trong bai bao, qua viéc phan tich
mdt s bai toan giai phwong trinh nghiém nguyén,
chung t6i dua ra nhitng goi ¥ gitip gido vién co thé
rén luyén céc thao tac tu duy déc biét hoa, tuwong tu
ho4, khai quat hoa cho hoc sinh nhim gitp hoc sinh
¢6 k¥ nang giai quyét mot 16p cac bai toan, ciing nhw
6 thé tu d& xuét cac bai toan mdi kho hon. Tir do
g6p phan phat trién ning lyc tw duy cho nguoi hoc,
ddng thoi nang cao chét lwong day va hoc & truong
phd théng.
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