Bai toan phan tich ham phéan thac hiru ti
Truong Phudc Nhan, 10/12/2018
Noi dung cua bai viét trinh cac khao sat Iy thuyét cua bai toan phan tich ham phan thirc hitu ti, mot két
qua khé quen thudc dbi vai dan toan.

Bai toan.

Giastr F = trong 46 AeK[x], S,.....S, e K[x] 1a c4c da thuc bat kha quy khong dong nhat

oy a,
1 ***~n

bang khong va nguyén té ciing nhau timg d6i mot va o, ,...,o, 12 cac sb tu nhién nao do.
Khi d6, ton tai duy nhat mét ho céc da thic (E,C, ,.....C, , .C C C C,. ., ) s20 cho

seees s seees seees seees
a,l 0,0 a,,l o, ,0ly a,,l a,, 0,

n % Co.
F=E+33 — " va deg(C, ) <deg(S,) véi moi i {l,...n} va je{l,...a}.

i=1 j=1 1

Chirng minh. ,
Dé chirng minh két qua cua bai toan trén ta s€ chia bai toan nay thanh céc bai todn con nhu sau:

Bai toan 1.

Gia su F = ? trong d6 AeK[x], S eK[x] 1a da thirc khong dong nhét bang khong.

Khi d6, ton tai duy nhét cap da thic (E,R) sao cho F=E +§ va deg(R)<deg(S).

Chl'rng minh bai toan 1.
1) Téon tai
Ap dung thuat todn chia Euclide cho cap da thirc (A,S) ta tim dugc cip da thuc (E,R)sao cho

A =SE + R théa man deg(R) < deg(S) :

Khi d6, F =

2) Duy nhat

Gia sur F:El+%:E2+%.
=E -FE, :%

:>deg(E1 —E2) =deg(Rl —RZ)—deg(S)<O.

=FE =E,
=R =R,
Bai toan 2.
Gia str F = trong d6 AeK[x], S,.....S, € K[x] 14 c4c da thuc khong dong nhat bang khong va

10o9,

nguyén t cing nhau tirng d6i mot.

) \ . . A A
Khi do, ton tai duy nhat ho cac da thic (A,,...,A,) sao cho F = S—1+...+ S” .

1 n

Chirng minh bai toan 2. ‘
Ta ching minh khang dinh cua bai toan bang phuong phap quy nap toan hoc theo ».
e n=1: Khang dinh cua bai toan la hién nhién.




e n=2:Do (S,,S,)=1 nén bang cach p dung dinh Iy Bezout ta tim duoc cip da thic (U,,U, ) sao cho
SU +SU,=1.
Khi do, A _ A(SU, +S,U,) _ AU, AU,
SISZ SISZ Sl S2
e Gia sir khing dinh cia bai toan dang v6i n=k va SpesSi, € K[x] 1a cac da thirc khong ddng nhat
bang khong va nguyén té cung nhau tirng doi mot.
= (S,..5,.8,,,) =1

Ap dung két qua khao sat cho truong hop n =2, ta tim duoc cac da thic C.A.,

e K[x] sao cho

A — Cl + Ak+1
S,..8.8., S8 S,
< ., e \ . Ja Cl Al Ak
Ap dung gia thiét quy nap, ta tim duogc ho cac da thuc (Al,...,Ak) sao cho =1+ +==.
S80S, S,
A z A 9 A A Al Ak Ak 1 y \ 2 . 5 \ = ,
Két hop céac ket qua trén ta thu dugc —— =— +...+ =%+ L | tc la khang dinh cua bai toan
Sl o ‘SkSk+1 Sl Sk Sk+1

ding voi n=k+1. ‘
Theo nguyén ly quy nap toan hoc ta suy ra diéu phai ching minh.

Két hop két qua cua cac bai toan 1) va 2) ta thu duoc khang dinh sau

Bai toan 3.

Giasu F =

trong 46 A€ K[x], S,.....S, € K[x] 1a cac da thirc khong dong nhat bang khong va
.S,
nguyén t cung nhau tirmg d6i mot.

Khi d6, ton tai duy nhét ho céc da thuc (E,R,....,R,) sao cho

F:E+%+...+% va deg(R,) <deg(S,) voimoi i e{l,...,n}.

1 n

Chl’rr]q minh bai toan 3.
1) Ton tai

" . . A A
Ap dung két qua cua bai toan 2, ta tim duoc ho cac da thirc (Al,...,An) sao cho F = S—‘+...+—” .
1 n
Béng cach ap dung két qua cua bai toén 1, ta tim duoc céc da thuc E,,...,E,,R,....R, € K[x] sao cho
A R
?’in +§’ va deg(R ) <deg(S,).

1 ]

R R
bat E=FE +...+ E,, ta thu duogc F:E+?1+...+S—”.

1 n
2) Duy nhat
Ta chirng minh khang dinh cua bai toan bang phuong phap quy nap toan hoc theo 7.
e 1 =1: Khiang dinh cua bai toan duogc suy tir khing dinh cua bai toéan 1.
e n=2:Giastton tai (E,R,R,) va (D,F,P,) sao cho

ﬁ= +%+%:D+§i+% va deg(R,.)<deg(Sl.) VGi moi ie{l,...,n}

=S, (R,—PB)=5S,(D-E)+S,(F,-R)




= SIS, (P,-R)
Do (S,,S,) =1 nén bang cach ap dung dinh Ii Gauss tasuy ra S,|P, —R,.
Mit khac, deg(P, —R,)<deg(S,) nén B, =R
Lap luan twong ty ta ciing suy ra dwoc P, = R, va cudi cingtasuyra D=E.
o Gid su khéng dinh cta bai toan dung véi n=k va E,R,...R,,,,D,P,...,P,,, € K[x] 1a cac da thirc sao

k+1° k+1
k+1 k+1

cho SS —E+Z —D+Z va deg(R,) <deg(S,),deg(P) <deg(S,) v6i moi i e{l,...k+1}.
k+1 j ‘
k
Dt T=5,..5,B= Z LTIS [e=>P| TS,
i=1 1<j<k i=1 1<j<k
J# J#i
Khido: 2 —p+B Ba_p € Ry va (T.,S,,,)=1.
k+1 T k+1 k+1

=P

k+1"

Ap dung céc két qua khao sét trong truong hop n=2,tasuyra: E=D,B=C,R

k+1
k

Do do: Zﬁ=2§f va voi moi i e{l,...k+1}.
i=1 M i=1 2

Ap dung gia thiét quy nap ta suy ra duoc rang: R =P,....R = P,.

Bai toan 4.
. A . . 1 -
Giasu F = o trong d6 A e K[x], S € K[x] sao cho deg(S)>1 va a 1a mot s6 tw nhién nao do.

Khi dé, ton tai duy nhét ho céc da thuc (E,C,....,C, ) sao cho

F:E+%+...+%+% va deg(Cj)<deg(S) voimoi jefl,..,a}.

Chirng minh bai toan 4.

1) Ton tai
Ta chirng minh khing dinh ciia bai toan bang phwong phap quy nap toan hoc theo o .
e o =1: Khang dinh cta bai toan duoc suy tir khang dinh caa bai toan 1.

e Gia sur khang dinh ctia bai todn dung véi o =k, tac 1a ton tai ho (E,C,....,C,,,) sao cho
A C, c C L
—=E +2+. + 5+l vade C,,,)<deg(S) v&i moi jeil,...k;.
Ap dung két qua ctia bai toan 1, ta tim dugc cac da thic E,C, e K[x] sao cho
% = E+% va deg(Cl) < deg(S) :
Dods: A=A _p Gy G G, deg(C,) < deg(S) véi moi je{l,...k+1}.

Sk+l Sk .S S Sk Sk+l




2) Duy nhét 7 ‘

Ta ching minh khang dinh cua bai toan bang phuong phap quy nap toan hoc theo o.

e o =1: Khang dinh cua bai toan dugc suy ra tur khang dinh caa bai toén 1.

e Gid sir khang dinh ciia dung véi o=k vaton tai ho (E,,C,.....C,,,.E,.D,.....D,,,) sao cho
A C c, C,. D D, D,
i =F, +?1+...+S—,’;+#:E2 +?‘+...+S—,f+#
va deg(C,) < deg(S).deg(D, ) <deg(S)vsi moi je{l....k+1}.

Ck+1
S

Nhan c4 hai vé cho S*, ta dugc: %: (EIS" +C S+ +Ck)+ = (EZS" +D,S*! +"‘+Dk)+ ngl

Ap dung két qua ctia bai toan 1, tasuyra C,,, =D, ,

Bang cach ap dung gia thiét quy nap tasuyra C, =D, ,...,C, =D, ,E, = E,.

Sau cling bang céach tong hop cac két qua dat duoc ¢ cac bai toan 1), 2), 3), 4) ta suy ra diéu phai ching
minh.
Tai liéu tham khao: ’
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