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Danh muc cac ki hiéu

N dudgc ki hiéu cho tap céc s tu nhien.

N* dugc ki hiéu cho tap cac s6 tu nhién duong.

7 ducc ki hieu cho vanh cac s6 nguyén.

Q duoc ki hieu cho truong cac sb6 hitu ti.

Q* dugc ki hiéu cho tap cac s6 hitu ti duong.

R duogc ki hiéu cho truong cac s thue.

C dugc ki hieu cho trudng cac sé phiec.

K dugce ki hiéu cho moét trong ba truong Q, R hoac C.

K* dugc ki hiéu cho truong md rong cua K.
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MG dau

S6 hoc 14 mot phan nhanh toan hoc lau doi nhat va so cap nhat, dugc
hau hét moi ngusi thuong xuyén st dung tit nhitng cong viéc thuong
nhat cho dén cac tinh toan khoa hoc. S6 hoc gitp ching ta cé cai nhin
tong quat, sau rong hon, suy luan chit ché va tu duy sang tao. C6 the
thay nhiéu bai toan s6 hoc dugc phat biéu mot cach don gian dén mic
ma hau hét hoc sinh phé thong déu cé6 thé hiéu duge, nhung 16i giai clia
né c6 thé lam dau dau cd nhiing nha toan hoc xuat sic. Dé hicu va giai
dugc cac bai toan s6 hoc pho thong, théng thuong chiing ta chi can rat it
kién thic toin hoc, nhung lai can nhiéu dén kha nang tu duy, tri thong
minh v& mot chat nang khiéu toan hoc.

Chinh vi 1é d6 ma S6 hoc 1a cong cu rat t6t dé ren luyen tri thong
minh, tu duy toan hoc dong thoi 1a co s6 dé phat hién ra cac tai nang
toan hoc. S6 hoc da trd thanh mot bo phan quan trong trong chuong
trinh giang day toan 6 cac 16p chon va cac 16p chuyén toan.

Trong S6 hoc, cac bai toan vé phuong trinh nghiém nguyén, ngoai
phuong trinh bac nhat hai an thi hau hét déu khong cé quy tic giai tong
quat. Méi bai toan, vé6i so lieu rieng ctia n6, doi hoi mot cach gidi rieng
phtt hop. Diéu do c6 tac dung rén luyén tu duy todn hoc mém déo, linh
hoat va sang tao. Chinh vi thé ma céc bai toan vé S6 hoc néi chung va
phuong trinh nghiém nguyén noéi rieng thuong xuat hién trong cic de
thi chon hoc sinh giéi cap tinh (thanh phd), Quoc gia, Quoc té va cac
dé thi tuyén sinh vao cac 16p chon, chuyén toan ciing vay.

Muc dich chinh ctia luan van la nghién citu vé do thi phang va tng
dung clia né trong mot sé bai toan so cap. Cu thé tham s6 héa mot vai
do thi phang, trén co s6 dé dua ra hé thong cac bai tap phuong trinh
nghiém nguyén cé cling phuong phap giai, dé 1a phuong phap tham s
hoa. Ngoai ra luan vian con dé cap mot s6 dang phuong trinh nghiém
nguyén khac. Ngoai phan Md& dau, phan Két luan, noi dung luan vin
gom 2 chuong:

Chuong 1. Trinh bay khai niém do6 thi phang, tham sé héa mot vai do
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thi phéng, néu Dinh li Fermat va Dinh i Wilson ma viéc ching minh
hai dinh 1f ndy qua biéu dién da thiic, khong st dung 1i thuyét nhom.
Chuong 2. Trinh bay mot s6 dang phuong trinh nghiém nguyén nhu
phuong trinh Diophantine tuyén tinh; phuong trinh Pell; Phuong trinh
Pythagore; phuong trinh Mordell va xay duyng phuong trinh nghiém
nguyén qua tham sé hoa.

Luan van nay dugce hoan thanh véi sy huéng dan va chi bao tan tinh
cua PGS.TS. Dam Vian Nhi - Dai hoc Su pham Ha No6i. Tu day long
minh, em xin dudc bay té long biét on sau sac doi véi su quan tam, dong
vién va sit chi bdo huéng dan ciia thay. Em xin tran trong cdm on tdi cac
Thay Co trong truong Dai hoc Khoa Hoc - Dai hoc Thai Nguyeén, phong
Dao Tao truong Dai hoc Khoa Hoc. Dong thoi toi xin gii 10i cam on t6i
tap thé 16p Cao Hoc Toan K5C truong Dai hoc Khoa Hoc da dong vien
giup do toi trong qua trinh hoc tap va lam luan van nay. T6i xin cam
on t61 Sé Gido duc - Dao tao tinh Ha Giang, Ban Giam hiéu, cac dong
nghiép truong THPT chuyén Ha Giang da tao diéu kién cho t6i hoc tap
va hoan thanh ké hoach hoc tap.

Thai Nguyén, ngay 10 thang 08 nam 2013
Tac gia

Cao Xuan Nam
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Chuong 1
Tham sb héa mot sé do thi phang

1.1. Da thitc tdi tiéu

Trong muc nay K dudgc ki hiéu la mot truong con cua truong mao rong
K*, trong d6 K* c6 thé 1a C vi K chita cac truong s6 hitu ti Q. Ta goi
K 13 mot truong so.

Dinh nghia 1.1. Gia st K la mot truong con ctia mot truong K*. Mot
phan tit ¢ € K* goi 1a dai s6 tréen K néu c la nghiém ctia mot da thitc
khac 0 1ay he ti trong K; ¢ goi 1a siéu viét trén K trong trudng hop trai
lai.

Nhu vay ta bdo c 1a dai s6 trén K c6 nghia 1a ton tai nhitng phan ti
a; € K (0<i<n) khong bang khong tat ca, sao cho

ap+aic+...+a,c =0.

Vi du 1.1. Trong trudng s thuc R, /2 1a dai s6 trén trudong sé hitu ti
Q, 7 1a siéu trén Q.

Dinh 1i 1.1. Méi phan tit dai s6 ¢ tréen K déu la nghiém clia mot da
thitc bat kha quy duy nhat f(x) thuoc vanh K|x] vdi hé s6 cao nhat
bang 1. Hon nita, tat ca cac da thiic p(z) € K[z] nhan ¢ lam nghiém déu
phéi chia hét cho f(z).

Chitng minh. Vi c 1a phan tt dai s6 trén K nén ton tai da thitc f(x) €
K[z] nhan ¢ lam nghiém. Trong sb cac da thic nhan ¢ lam nghiem
ta chon da thic f(z) bac thap nhat véi he it cao nhat bang 1. Néu
f(x) 1a da thic kha quy thi f(x) phéan tich duge thanh tich ciia hai da
thic g(x) va h(x) véi bac 16n hon 0 va hé ti cao nhat ciing bang 1.
Khi d6 f(x) = g(x)h(z) v6i 0 < degg,degh < degf. Vi f(¢) = 0 nén
g(c)h(c) = 0. Vi K* 1a mot trusng nén g(c) = 0, chang han. Nhu thé c6
da thic g(z) v6i degg < degf nhan ¢ lam nghiém: mau thuan véi viéc
chon ciia f(z). Diéu nay chi ra f(x) 1a bat kha quy. Tiép theo, gia thiét
p(z) € K[z] nhan ¢ lam nghiém. Néu p(x) = 0 thi p(x) chia hét cho f(x).
Néu p(z) # 0 thi ta viét p(z) = q(x) f(z) + r(z) v6i q(z),r(z) € K[x] va
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degr < degf. Vi f(c) =0 va p(c) = 0 nén r(c) = 0. T viéc chon f(x)
suy ra r(z) = 0 hay p(z) chia hét cho f(z). O

Hé qua 1.2. Trong vanh K|[x], phan tit x l1a phan tif siéu viét trén K.

Chitng minh. Ta coi K[z| la mot tap con ciia mot trudng K* nao
d6. D& dang kiem tra z°, z,22,...,2", ... la doc lap tuyén tinh trén
K. Néu z 1a phan tit dai s6 trén K thi 2 14 nghiém cia mot da thic
f(x) € K[z], f(z) # 0,degf(x) =n > 0. Tu day suy ra 2%, 2,22, ... 2"

1a phu thuoc tuyén tinh trén K: mau thuan. []

Dinh nghia 1.2. Da thiic bat kha quy f(x) € K[z] v6i hé s6 cao nhat
bang 1 nhan ¢ lam nghiem duge goi 1a da thic toi tiéu clia ¢ trén K. cac
nghiém ci, ..., ¢, cta da thitc tdi tiéu ctia ¢ duge goi 1a cac lién hop cia
c trén K.

1.2. Khai niém d6 thi phang trong R?

Xét mot do thi quen biét trong mit phiang R? cho béi phuong trinh

sau:
() 1 y* = 2* 4 2.

Day 1a mot do thi di qua gbc toa do O(0;0). Dé mo ta cac diém khac
nita trén do thi, ta thuc hién phép bién doi bang cach dat y = tx va
thay né vao phuong trinh do thi. Ta c¢6 t?2? = 22 + 23. Khi 2 = 0 ta c6
diém O(0;0). Khi o # 0 ta c6 diem (£ — 1;¢(t> — 1)). Diém nay sé tré
thanh diém gbc toa do khi ¢t = 1 hodc ¢t = —1. Vay moi diém trén do thi
() 6 toa do (t* — 1;t(t* — 1)),t € R. Mot diéu lam ta phéi cha y d6
1a diém O(0;0) sé tuong ting véi hai gia tri khac nhau ciia ¢, con nhing
diém khac chi tuong tng v6i mot gia tri cla t.

Dinh nghia 1.3. Gia sit da thic f = f(x,y) € Rlx,y], f # 0. Ki hiéu
V(f) 1a tap tat cd cac diém (a,b) € R? sao cho f(a,b) = 0. Tap V(f)
dugce goi 1a mot do thi phang trong R2.

Vi du 1.2. Mot vai do thi phang duéi day:
(i) (P):y = 2>
(ii) (¢1) : y* = 23 — .

(iii) (69) : y? = a3 + 22,
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(iv) (63) : (z* +y*)* + 32y — y> = 0.

Dinh nghia 1.4. D6 thi phing V(f) dudc goi la do thi phang hiu ti
néu ¢6 hai ham hitu ti p(t), ¥ () € R(t) clia bién ¢ va ca hai khong dong
thoi thudce R théa man f(p(t),¥(t)) =

Do thi phang hitu ti ¢6 quan he t6i viéc tim cac nghiem (a,b) € R? ciia
phuong trinh f(z,y) = 0 hodc tim cac diém thudc do thi phang véi toa
do 1a nhiing s6 hitu ti hay xac dinh nhitng diém khong tam thuong véi
toa do nguyén thuoc da tap Fermat V : 2" 4+ ¢" — 2" =0,n > 3.

Khi biéu dién do thi phang V(f) qua z = ¢(t),y = ¥ (t) € R(t), ta néi
rang da tham sé héa dudge V (f). Viec tham s6 héa do thi phing qua céc
ham hittu ti nhu sau: Chon diém P € V va viét phuong trinh tham s
ctia duong thang (d) qua P sao cho (d) cit V tai ding mot diém thit hai
khac P.

Cho (¢) : f(x,y) = 0 v6i f(z,y) la da thic bat kha quy. Khi ¢6 hai
ham httu t1 p(¢),1(t) clia bién ¢ va ca hai khong dong thoi thude R thoa
man f(p(t),¥(t)) = 0 thi diém (¢(¢),(t)) duge goi la khong diém tong
quat ctiia (¢). Ta them oo vao R va coi né nhu mot phan ti. Ta dinh
nghia p(co0) = tli)rgogp(t) va (o0) = tlggozp(t) Khi dé toa do cac diém

ctia (¢) v6i toa do thuoc R U {oo} sé ¢6 dang (o(t);9(t)),t € RU {oo}.

Viéc tim khong diém tong quat ctia (£) gan lién véi van dé gidi phuong

trinh f(z,y) = 0 trén Q hay phuong trinh zdf(f, g) = 0 trén Z, 6 do6
2z

d = deg f(z,y).

Dinh nghia 1.5. Cho dd thi phang bat kha quy (¢). Nhitng diém thudc

(¢) v6i toa do thude Q duge goi la nhing diém hitu ti cia (0).

1.3. Tham sb6 héa duong conic

Meénh dé 1.3. Duong thing d : ax + by + ¢ = 0 dugc tham s6 héa bdi

= bt

Tr =x9+ teR
Yy =1y —at

voi axy + byy + ¢ = 0.

Ménh dé 1.4. Duong tron (O) : 22 +4*> = 1 Ia do thi phang hitu ti
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