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MG dau

Su phat trién ctia sé hoc, dic biét trong nhitng nim gan day, chiu anh
hudng rat 16n clia sy tuong tu gitta s6 nguyén va da thic. Gitta s6 hoc va
da thtic c6 su tuong tu rat 16n nén dé nghién citu cac tinh chat nao dé cua
s6 nguyén ngudi ta thit phat biéu tinh chat nay trén vanh da thic. Chang
han dinh 1y Fermat cho da thic dugc chiing minh rat don gidn dua vao dinh
ly Mason. Tu dinh Iy Mason cho da thtc ta c6 gid thuyét abc cho cac s6

nguyén, ma dinh 1y cudi cling ctia Fermat chi 1a hé qua ctia gid thuyét nay.

Muc dich chinh ctia luan vin 1a tim hiéu su tuong tu giita s6 nguyén va
da thtc trén truong s6 phic. Cu thé tng dung dinh 1y Mason trong nghién
cttu da thiic, tim toi nhitng tuong tu sé hoc ctia dinh 1y Mason va cac hé qua
ctia n6. Ung dung su tuong tu d6 dé xuit mot sé bai tap vé da thic va sb

hoc tuong tng. Dong thoi tim hiéu sy mé rong cia dinh 1y Mason.
No6i dung luan vin gom 3 chuong:

Chuong 1: Trinh bay dinh Iy Mason va mot s6 hé qua ctia dinh 1y Mason,
ap dung dinh 1§ Mason dé dé xuat mot s6 bai tap vé da thic.

Chuong 2: Mot s6 két qua tuong tir clia s6 hoc cho dinh 1y Mason nhu gia
thuyét abc, mot s hé qua ctia gia thuyét abe, cac két qua tuong tu ctia s6
hoc cho cac dinh ly va bai tap 6 chuong 1.

Chuong 3: Trinh bay dinh 1y Mason mdé rong, 4p dung dinh 1y Mason mé

rong vao nghién citu da thitc nhiéu bién.

Luan vin nay dugc hoan thanh dudi sy chi bdo va huéng dan tan tinh cua
GS.TS Ha Huy Khoai. Thay da danh nhiéu thoi gian huéng dan va gidi dap
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cac thic mac ciia t6i trong sudt qué trinh lam luan vin. Toi xin duge bay t6
long biét on sau sic dén Thay.

T6i xin cam on S& No6i vy, Sé Gido duc va Dao tao Tuyén Quang, trudng
THPT Tan Trao, T6 Toan trusng THPT Tan Trao da gitp dé tao diéu kien
cho t6i hoan thanh khéa hoc nay.

Toi xin gii t6i cac thay co6 khoa Toan, phong dao tao sau dai hoc Trudng
Dai Hoc Khoa Hoc, Dai Hoc Thai Nguyén ciing nhu cac Thay co da tham
gia gidng day khoa cao hoc 2008 - 2010, 15i cAm on sau sic nhat vé cong lao
day dd trong sudt qua trinh gido duc, ddo tao ciia Nha trudng.

T6i xin cdm on gia dinh, ban bé vd nhitng ngudsi da quan tam, tao diéu

kién, dong vién, co vi de t6i c6 thé hoan thanh nhiém vu cua minh.

Thai Nguyén, ngay 19 thang 9 nam 2010
Tac gia

Lé Thi Minh Nguyét
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Chuong 1

Dinh ly Mason va tng dung cua né

1.1. Dinh ly Mason

Trude hét ta thiy ro gitta tap hop cac sé nguyén va tap hop cac da thic
c6 nhitng tinh chat rat giéng nhau. Ta dé ¥ dén su tuong tu gitta phan tich
ra thita s6 nguyén t6 va da thitc bat kha quy. Néu gia thiét K 13 truong déng
dai s6 thi méi da thic f(z) € K[z] c6 thé phan tich dang:

f(x) = pi"py>...ppm,

trong d6 p;(z) = (v — a;), a; € K.

Nhu vay c6 thé néi rang, trong sy phan tich bat kha quy va phan tich ra thira
s6 nguyén t6, cac nghiém cia da thic tuong tng véi cac thita sé6 nguyén t6
clia s6 nguyén. Do d6 s6 cac nghiém phan biét ctia da thic ¢ vai tro tuong

tu nhu s6 cac wdc nguyén t6 ciia s6 nguyen.

Vao nam 1983, R.C.Mason da cho mot két qua danh gia quan hé giita bac
clia cac da thic v6i s6 cac nghiém phan biét ctia tich cac da thic dé.
1.1.1 Dinh ly Mason:
Gia st P, Q, R la cdc da thidc mot bién vdi hé so phic, nguyén té cung nhau
tung cdp, thoa man:

P+Q=R.

Khi dé néu ta ki hieu no(f) la s6 nghiém phan biét cia da thic f thi ta cé:
max{deg P, degQ, degR} < no(P.Q.R) — 1.

1.2.2 Ching minh dinh ly: Tu gia thiét P + Q = R ta suy ra

PQ—l
R R
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. P
Deé tién 1gi trong tinh toan ta dat f = - va g = % Khi dé, f+g =1 nén

f’ -|—g’ = (0 va thay f/ = —gl ta dudgc

f
f__9__ Q@
g F
g

Gia su ta c6 sy phan tich cac ham hitu ti theo cac nghiém cua da thic

P = mH(z — ;)" Q = nH(z — b))’ R = lH(z — ;).

Theo cong thitc dao ham cua tich ta dugc

~

B
I
3

N

1E

e

P
Q B
Q _nZZ—bt
R ¥
— =] J
R Zz—cj
Ta lai ¢c6 / , /
f_P_R
f P R’
Tuong tu cho
g_Q Ik
g Q R
Do dé6 o N
1 —l ]
Q mzz—aZ Zz—cj
F__ By Yj
—1
nzz—bt Zz—cj
Ta ki hiéu

Hién nhien D(z) = no(PQR) va
D(z) — no(POR) — 1 — D(z)  D(z)

2 —a; z—=b  z—c¢
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Nhan ca it s6 va miu s6 cho D(t) ta dugc

Q i
— 1
Q@ _ mzz_ai Zz—cj D(z) -
= . . .

Ny B Iy v D(z)

z — by Z — Cj
Theo (1.1) thi ca tit vA mau & (1.2) déu c6 dang tong ciia cic da thiic ¢6 bac

bang ng(PQR) — 1. nhu vay % 13 t1 86 ctia hai da thiic ¢6 bac nhé hon hoic
bang ng(PQR) — 1.
Vi P va @ nguyén t6 cling nhau va tir (1.2) ta c¢6

g f
0.0.Ly = —p(pL1)

( g) ( f)
Do dé ta c6 cd P va @ déu c6 bac nhé hon hodic bang ng(PQR) — 1.

Ta lai c6 R = P+ @ nén R cing c6 bac khong vugt qua ng(PQR) — 1.

! !/

Vay
max{degP, deg@,degR} < no(PQR) — 1.

Diéu phai ching minh.
1.2. Mot s6 hé qua ctia dinh 1y Mason

St dung dinh 1y Mason, ta c6 cach chiing minh don gidn cua dinh 1y
Fermat cho da thiic.
1.2.1 Pinh 1y cubi ciing ctia Fermat cho da thiic:
Véi Yn > 3 khong ton tai cic da thic P,Q, R khdc hang sb, hé so phic,

nguyén to cung nhau théa man phuong trinh:

P"+Q"=R".
Ching minh:
Gia sit cac da thic P, Q, R théa man phuong trinh trén: R6 rang s6 nghiém
phan biét cia da thic P"Q"R" khong vugt qua
degP + degQ + degR. Ap dung dinh 1y Mason ta cé:
max{degP", degQ",degR"} < no(P"Q"R") — 1.
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< max{n.degP,n.degQ,n.degR} < no(P.Q.R) — 1
< max{n.degP,n.degQ,n.degR} < degP + degQ + degR — 1,
= n.degP < degP + deg(Q) + degR — 1
n.degQ) < degP + degQ) 4+ degR — 1
n.degR < degP + deg() + degR — 1.

Cong lai ting vé ta dudc:
n(degP + degQ + degR) < 3(degP + degQ + degR) — 3.

(Vo 1y v6i n > 3) = Diéu phai chiing minh.
1.2.2 Hé qua cua dinh ly Mason
Khong ton tai da thic khdc hang P, Q, R, nguyén to cung nhau tung dos

mot thoa man:

P08 | 92009 _ p2010,
Ching minh:
Ap dung dinh ly trén ta coé:

max{degP*", degQ™", degR*""} < no(P**.Q*"" R*') —1

< max{2008deg P, 2009deg(), 2010deg R} < degP + degQ + degR — 1
= 2008degP < degP + degQ) + degR — 1
2009degQ) < degP + degQ) 4+ degR — 1
2010degR < degP + degQ + degR — 1
= 2008deg P + 2009deg@ + 2010degR < 3(degP + degQ@ + degR) — 3
& 2005degP + 2006degQ + 2007degR < —3.
(Vo 19)
= Diéu phai chitng minh

1.2.3 Dinh ly Fermat mé& rong cho da thic
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Khong ton tai cic da thic P, Q, R, nguyén to cung nhau tung doi mot thod

man:

Pm+ Qn — Rk,
111
vt —+ —+ - < 1.
n m k
Chtng minh: Ap dung dinh ly Mason ta ¢6 :

max{degP™, degQ", degR*} < ng(P™.Q".RF) — 1,
< max{mdegP, ndegQ, kdegR} < degP + deg() + degR — 1,

= mdegP < degP + deg(Q) + degR — 1,
1 degP
= — > .
m ~— degP + degQ) + degR — 1

Tuong tu :

deg()
degP + degQ + degR — 1
degR
~ degP + degQ + degR — 1’
Cong ting vé clia bat ding thic trén ta dudc:
1 1 1 degP + deg(@) + degR

> > 1.
m+n+k_degP—l—degQ—|—degR—1

>

V

1
n
1
k

Diéu nay mau thuan véi gid thiét. Ta duge diéu phai ching minh.
1.2.4 Dinh ly Davenport:
Gid st P, va Q la hai da thic khdc hang va P? # Q3. Khi dé ta c6 :

deg(P* — Q) 2 Sdeg(@) +1,

hay

deg(P? — Q%) > %deg(P) + 1.
Ching minh:
Dit R=P>—Q* < R+ Q° = P2

Ap dung dinh ly Mason :
max{degR, deg@®, degP*} < ny(P?RQ?) — 1
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