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MO DAU

Toan hoc 1a mot nganh khoa hoc hap dan khién hang triéu con nguoi trén thé giéi
dam mé. Pai sd 1a mot trong C&c linh vuc nghién clru cua toan hoc, trong d6 da
thire 14 mot trong nhimg van dé quan trong cua dai sd. Pa thirc néi chung va da

thirc voi hé so nguyén ndi ri€ng cd nhieu tinh chat hay, dep va cé nhiéu ing dung.

Pa thirc v6i hé s6 nguyén 1a 16p da thirc ¢6 nhiéu tinh chat dic tha ma chi riéng 16p
da thitc ndy méi c6. Thi dy, phén tich da thirc v6i hé sé nguyén thanh cac da thirc
thira s6 v6i hé s6 13 s6 nguyén, hay tiéu chuan dé mot da thirc véi hé sé nguyén 1a
bat kha qui,...1a cac bai toan kho, lién quan dén nhiéu linh vuc khac nhau cta dai
s6 nhu 1y thuyét dong du, da thirc bat kha quy,... va hién nay van dugc nhiéu nha

toan hoc quan tdm nghién ctru.

Mit khac, cac bai tap cu thé vé da thirc v6i hé s6 nguyén thuong 1a cac bai toan thu
vi, phét biéu don gian, chimg minh dep d& va so cap, nhiéu khi chi can dén nhimng
kién thirc todn phd théng nang cao nhung can céc suy luan doc dao. Chinh vi vay
ma dang toan nay thudng dugc ra trong cac ki thi hoc sinh giodi qubc gia va qudc té.
Luan van Pa thirc véi CAC hé sé nguyén cd muc dich trinh bay tong quan vé mot sb
két qua da biét vé da thirc v6i hé sb nguyén va img dung trong giai toan.

Ngoai phén mé dau, phﬁn két luan, luan van gém hai chuong

Chuwong 1 trinh bay tong quan vé da thic v6i hé sb nguyén.

Chuong nay trinh bay da thirc voi hé sé nguyén: da thirc va nghiém cua da thuc,
phan tich da thire thanh nhan tir, da thirc bat kha quy va céac tiéu chuan bat kha quy
ctia da thirc, da thirc voi hé s6 nguyén va dong du thic.,...

Chuwong 2 trinh bay cac dang toan vé da thirc voi hé s6 nguyén va cc bai toan vé

da thurc voi1 h¢ s6 nguyén trong cac dé thi vo dich qudc gia , quoc teé.
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Lu4n vin trinh bay cac kién thic co ban vé da thirc v6i hé sb nguyén va tip hop
mot lwong khong nho (khoang 50 bai) cac bai toan thi vé dich qudc gia va qudc té
vé da thirc v6i hé sb nguyén. Tuy nhién, luan vin chic chin con nhiéu thiéu sot,
nén rat mong nhan duoc su gop ¥ clia cac thay cd, cac ban ddng nghiép va doc gia

quan tam d¢€ tac gia hoan thi¢n luan van tot hon.

Luan vin dugc hoan thanh dudi sy huéng dan nhiét tinh va nghiém tic ctia PGS TS
Ta Duy Phuong. Xin duogc bay to 10ng biét on toi ngudi Thay, dd khong chi hudng

dan khoa hoc, ma con dong vién va khich 1¢ tac gid say mé hoc tap va nghién curu.

Xin bay to 10ng biét on Truong Pai hoc Khoa hoc, Pai hoc Thai Nguyén, di trang

bi cho t61 nhiing kién thirc toan hoc co ban trong thot gian hoc Cao hoc.

Xin dugc cam on Truong Cao dang Cong Nghiép va Xay Dung, Quang Ninh, noi

t61 cong tac, da tao moi di€u ki¢n dé€ to1 hoan thanh nhi€ém vu hoc tp.

Xin dugce cam on Gia dinh, ban be da dong vién, gip do va tao di€u kién cho toi

hoan thanh khoéa hoc Cao hoc va viét Luan van.

Quang Ninh, ngay 01.5.2014

Mai Thi Phuong Lan
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Chuong 1
PA THUC VOI HE SO NGUYEN

1.1 Pa thuc
Trong luan vin nay ta xét K 1a vanh cac sé thuc R hodc K 1a vanh cac s nguyén
7. T nay vé sau, khi néi vanh K, ta hiéu K 1a vanh s thuc hodc vanh cac sb
nguyén. Khi str dung vanh so thuc R hoic vanh s nguyén 7, ta s& noi cu thé.
Pinh nghia 1.1.1 Pa thitc bac n (degP =n) trén vanh K 1a biéu thic dang
P(x)=ax"+a_ X" +..+aX+a,
v6i a e K, a, #0 dugc goi 1a hé 56 cao nhdt, a, duge goi 1a hé s6 tu do.
Pinh nghia 1.1.2 Pa thirc véi hé so nguyén 1a da thirc c6 dang
P(x)=ax"+a, X" +..+aX+a,
trong d6 a, €7 la cac hé s6 nguyén.
Tép tat ca cc da thirc véi hé sb nguyén la mot vanh, ky hiéu la Z[x].
Gid trj cia da thire P(X) tai X, 18 P(X,)=a X) +a X" +...+aX, +a,.

Nghiém ciia da thirc 13 sb X sao cho P(X)=0.

Nhin xét 1.1.1 Tong cac hé s6 cia P(x)=a x"+a X" +..+ax+a,a cZ la
P(1), thc1a P()=a, +a,, +..+& +a,. Va P(0)=a, 1a hé so ty do.

Pa thitc ménic Néu hé s6 a, tng voi sO hang cao nhat X" cua

P(x)=ax"+a, X" +..+ax+a, bang 1 thi ta goi da thuc d6 1a da thirc ménic

(monic polynomial).
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Pinh ly 1.1.1 (Euclid) Cho da thirc P(X) bdc n va da thirc Q(X) bdc m (m<n)
Véi cdc hé s6 thue. Khi dy ton tai cac da thire duy nhat S(x) va R(x) sao cho
P(x)=Q(x).S(x) +R(x), (1.1)

trong do R(X) co bdc r nho hon bdc cua Q(X), tiee la ¥ <m.
Chirng minh
Sw ton tai. Su ton tai ciia S (X) va R(X) thi suy ra tir thudt toan dudi day.
Thwe toan chia da thirc P(X) cho Q(X) la thuat toan tim cac da thic S(X) va
R(x) sao cho ta c6 biéu dién (1.1). Pa thie S(x) dugc goi 1a da thirc thuong, da
thirc R(X) duoc goi la da thirc du cua P(X) khi chia cho Q(X).
Trudong hep 1 degP <degQ. Pit S(x)=0,R(x)=P(x). Hién nhién ta c6 phan
tich (1.1).
Trwong hop 2 degP >degQ. Gia su

P(x)=a,x"+a, X" +..+a,

Q(x)=b,x" +b, X" +...+by,b, #0 va n>m.

Ky hiéu H (X) :S—nx"m. Khi 4y da thitc

R(x)=P(x)=Q(x)H(x)

a
n n-1 m m-1 n-m
:(anx +a, X +...+a0)—(bmx +b, X +...+b0)b—”x

m

n-1
=a X +..+8a, —(b

m-1

. a, n
X" 1+...+b0)—”xn "
b

m

c6 bac khong vuot qua n—1, thye sy nho hon bac cua P(x), hodc P,(x)=0.
Néu B(x)=0 thi da thirc du R(X)=0 va da thirc thuong Q(x)=H (X).

Néu B (x)#0 ta tiép tuc lam tuong tu véi P,(X),ta duge P, (x),...
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Day da thie B,(X), P,(X)... ¢6 bac that sy gidm dan.

Cubi cung ta di dén mot da thirc ¢6 bac thue sy nho hon béc ciia Q(x).

Pa thire d6 chinh la da thie du R(X).

Néu mot da thirc cua day bang 0 thi da thic du R(x)=0.

Dé thy rd hon, ta viét cdc bude ma ta da thuc hién dé duge day B(X), P,(X),...
R(%)=P(x)=Q(x)H (x),
P (%) =R (x) = Q(x)H,(x),

v6i B (x)=0 hodc degP, <degQ.
Cong vé v4i vé cac dang thuc trén, ta dugc
P(x)=Q(x)(H (x)+H,(x)+...+ H, ,(x))+ R ().
Tur day suy ra
S(x)=H(x)+H,(X)+....+ H_(x), R(x) =P (x).
Tinh duy nhit Gia s
P(x)=Q(x).S(x) + R(x) = Q(x).S,(x) + R/(X),
v6i degR, <degQ néu R,(x)#0 (khong dong nhét bang 0). Suy ra
0=Q(x)(S(x)—S,(x))+R(x)—R,(x). (1.2)
Néu R(x)=R,(x) thitacé Q(x)(S(x)-S,(x))=0.
Vi Q(x) khong dong nhat bang 0 nén suy ra S(x)—S,(x)=0,tic 1a S(x)=S5,(X).
Gia st R(x)# R (), tir (1.2) suy ra
R(x)~R(0)=-Q(x)(S(x) =5, (x))
Vay
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