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PHuyoNG TRINH SAI PHAN

|. Sai phan va phuong trinh sai phan
1/ Sai phan
o Gid s y(t) lamét ham trén lugi | ; t el. Khi do6
A y(t) =y(t+h)-y(t)
goi lasai phan cdp mot cliaham y(.) tai diémt

o AZ=A(A(Y(M) = (Y(t+2h) — y(t+h)) - (y(t+h) - y(1))
=y(t+2h)-2y(t+ h)+y(t)

goi lasai phan cap hai. Twong tw
i=k _ .
o AY(D)= A@TY) =) (D" Cj y(t+ih)

goi lasai phan cap k

** ynghia**

e Gid st y(t) lamo6t ham kha vi trén R. Khi h>01a
mot khodng thdi gian dd nhé thi ta cd xap xy

y(t+h) - y(t) ~ y (t).h

nhu vay, voi ham s kha vi khi budc lvdi labéthi lasai phan co thé
coi laxap xy tich xa dao ham va do dai buéc luéi

e Gia s y(n) lamot ham trén luGi Z. ta cling dung ky
hiéu
y(.): Z— R:n—y(n) hoac
V()1 Z-> R:inmy,
giatri ciaham y(.) tai buéc ne Z dugc ky hiéu lay(n) hoacy, .
nhu vay, trén ludi Z theo cac dinh nghia & trén, tacd :
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AY(n) =y(n+1) - y(n)

A’y(n) = AAY(N) = [y(n+2) - y(n+D)] - [y(n+1) - y(n)]
= y(n+2) -2 y(n+1) + y(n)

i=k

Ay(n) = AQATTY(N) = > (-D'c y(ntk-i)

i=0

**Tinh chat clia sai phan**

1) AC=0 (C-hingsd)

) Ao+B0] = D+
(*P<R)

0O khi k>m
5 A= R |
da thucbac mk khi k<n

0 DRYD=ANND-ANM

(k=1,2,3...)

** Hé qUé.**
2. Ay(n) =y(N+1) - y(M)
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2/ Phuwong trinh sai phan

Gia str y(n) la mbt ham d6i sb nguyén, chua biét. can
tim tir dang thtrc

F(n, A%y(n), A y(n)....., Ay(n), y(n) = 0 (*)
Trong do6 khong dugc khuyét A“y(n). Khi d6 dang thirc
trén duoc goi la modt phwong trinh sai phan cap k

** Nhan xét **
@® Phuong trinh (*) c6 thé viét & dang twong tw nhw sau
F.(ny(n+k),y(ntk-1), ... .y(n+1),y(n)) =0
@ Trong truong hop dac biét, phrong trinh sau
y(n+k) = f(ny(n+k-1),y(n=k-2), ... ,y(n+1),y(n))

duoc goi 1a phuong trinh sai phan cap k dang chinh tic

**Nghiém**

Moi ham sd db6i b roi rac thda méan phuwong trinh
NM=0, 1, 2, ... duoc goi la nghiém phwong trinh.

e Khi gidi phuvong trinh dwgc nghiém dang

y,=ANQ.G,..&)

(v6i C,,C,, ... lahdng 3 ty do) - - - la nghiémténg quat

e Khicho C, :Cf,Cz =C) ... taduwgc nghiém
riéng
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y=#(n,c,Cy e C)

** Piéu kién ban dau**

ChoK sdthuc S,,S,, ..., S, VoI

Yo = S
Y = Sl
Yea = Sa

duwoc goi la diéu kién ban dau clia phuvong trinh

* % V|' DU**
Cho phuong trinh sai phan 2 y(n+2) = y(n+1) +y(n) +12(*)

e Chirng to phuong trinh c6 nghiém téng quét
y(n)= C+ 12n

e Timnghiémriéngthéaman y(o) =7

* *

e Taco: y(n) =C+ 12n
y(n+1) = C+ 12(n+1)
y(n+2) = C+ 12(n+2)

thay vao (*) thdy théa man

Vay phuwong trinh ¢é nghiém tong quét lay(n)= C + 12n (dpcm)

e Vvi y(0)=7néntaco
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C+12x0=7
= C=7
Vay nghiémriéngcta(*)la y=1+ 3n
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