Phén tich tong quat cho bai toan Frobenius
Truong Phudc Nhan, 13/12/2018
Noi dung bai viét 1a phan mé rong cho cac phan tich ma ta da thuc hién trong bai viét “Ung dung ham
sinh trong Chlrng minh dinh 1y Sylvester” cho phuong trinh Diophant tuyén tinh » bién.

Cho truéc s nguyén khéng &m N va n s nguyén duong a,,...,a, théa man (a,....,a,)=1.
Xét phuong trinh Diophant tuyén tinh a,x, +...+a,x, =N (x,,...,.x, 12 cdc an sd).
bat f(al,...,an,N) :=‘{(x1,x2,...,xn) eN"lax, +...+a,x, :N}‘.

Doi khi, ta cling ki hiéu f(N) thay cho f(a,....,a,,N) trong trudng hop cic so a,....,a, da duoc Xac
dinh trudc.
1. Cong thic téng quat:
Lap luan twong ty nhu trong truong hop n =2, d¢ x4c dinh cdng thuc tinh toan cho f(N) ta khao st
d 1

ham (I)(z) :Hl—z“’ .
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Khi d6, dé dang nhan thay ¢ 1a mot ham phan hinh véi cac cuc diém la £ = cos == +isin —— véi
' a. a.

i=1l..,nvak =0,..,a-1.
Céc cuc diém ciia ham ¢ dugc phan bé trén dudng tron don vi, |z| =1, cu thé ham ¢ c6 cuc diém bac n
tai z=1 va bac 1 tai cac diém con lai Vi (a,,...,a, ) =1.
Do d6, ham ¢ giai tich tai z=0 va c6 mot khai trién lily thira dudi dang ¢(z) =D f(m)z" Véi |2|<1.
m=0

Ap dung céac két qua khao sét caa ly thuyét chudi lﬁy thira, ta nhén duoc
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Dé xédc dinh cdng thuc tinh tong quat cho ham £ (N) ta dua trén mot s6 nhan xét quen thudc sau:

._.

Nhén xét 1. 1-¢ = (1 git) véimoi neN.
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Ap dung nhén xét 1) ta biéu dién lai cong thuc tinh cho ham ¢ dudi dang ¢(z) =

Ap dung két qua cua bai toan phan tich ham phan thirc hitu ti cho ham ¢:

H=X57 ;§(1 22)

trongdo K, va a;, (i,j=1,...,nval=1,..,a,—1)lacac hang sé phuc nao do.



Nhan xét 2. ! i:ikl.mz’” V6i kim:w:[Hm_lj va |7 <1.
(1-z) =" " (i=1)m!

Do

ﬁijz‘ <1 nén bang cach &p dung nhan xét 2 ta nhan thay —

Thay két qua vira tim dugc vao cong thic khai trién cua ham ¢, ta thu duoc

¢(z)= i{i@@m + ania/’,l‘gf}m
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X " G NI
= f(N)=2 Kk +2, > 0,8,

i=1 j=1 I=1

bat

= (V) =(Kokv )+ Y (a0 )

Jj=1

Luuy:
° <K,k > la mot da thuc bac n—1 theo N.
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e S0 hang Z<oc(,~,037> tuan hoan véi chu ki a,a,...a,, do cac so hang <oc,~,co‘,~ > tuan hoan theo chu ki a,
j=1
va (al,...,an) =1.
Tinh toan K va &,-
That vay, bang cach nhan ca hai vé cong thirc khai trién cia ham ¢ cho (1-z)" va tinh dao ham cap i &
hai vé tai diém z =0, ta nhan dugc
(n—i)
1 1-z)
Ki = A\ n( )
(n—i)! (I_Za,)

J=1 =0

V6l i=1,...,n




Lap luan twong ty nhu trén, nhan ca hai vé cong thic khai trién cia ham ¢ cho (1 — E_,g_z) va tinh gia tri

tai z=¢ ', tanhan duoc
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