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A Finite—volume Method for Delay Differential
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Abstract; A two—order finite volume method was presented for a class of two—order linear differential
equations with delay. Firstly, the interval was divided into a set of small intervals. Then, the finite volume
scheme was obtained by integrating the equation on each tiny interval and using the linear discrete interpolation
method. Moreover, the errors of the numerical solution, such as discrete H' semi—norm error, L*norm error and
maximum norm error, were analyzed, which showed the finite volume scheme is two—order convergent. Finally,
numerical results verified the validity of the presented scheme.
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16 (b —a)*’16(b —a)’16(b - a)
Prin a, a,

16 (b-a-1)"16(b—a—-1t)’16(b —a —1t)

&, = pun/4,&, = min( )

&5 = min(

).
WA,
(

pmm 2 a22 pmu -
_7> ‘e‘ eO+7n\

2 ) 2 320p, A Zh f u'™ (x) dx +

1 n x; 1 .
- - h4 (3) Zd I h4 (3) — 2. 18
882 X 320; f’ﬁ'il (qu) (x) g 833 X 3201:2\’1 J'x[—l (ru> (x ) ( )

BEGE]
(

pl’l’lll’]
4

a a,
2 2
—e, + e, <

2 2

_7> ‘e‘HL
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s 103+ g lulE + e I =0 [ (39)
X (36) ~3(39) 5|3 1, il 45 LU E B 1.

EH R p(x) e C'(I) ,q(x) =q,., >0,r(x) =1, >0,a,=0,a, =05 ¢(x) =0,r(x) =0,
a, > 0,0, > 0,u(x) e H'(1) J&20(1) R (2) AR , SRR LT3R o J ot TR 0300 (L o R A R AR R 2 2
(15) ~2RC19) FE £, AP BAEL AR w, yu, FEREESHH' P00, L B IS T w(x,) , HiRZE e, =
w(x,) =, A UF AR

leliy < CR” Nulls, llellon < CR* Jlulls, el oy < CR* ulls

3 HKEXEE

PR i, A1 25t — NG R DT 4L (15) ~ (19) RATR ril oc ik, fd 1 Matlab 2 . 7350
chl, eh2 Fil Max_e FRBUEMIRZE M H' 2HE, L B EIHL
A ~KHFHESHN, oy =81 =a, = 1,8, =e,a=0,b=1,t=1/2,p=r=1,0=2(x) =

I et V2 g2 ‘ B e
s = S S R u () =

S n=2,4,8,10 iF BB AR QI B 1 Bis. AIET 1 AT DU Y B A% 7 ARSI, BCfEL R S As
A IRZE ORI, 2 n=2 I, IRZE HWEOR, 2 n=4 W, IRZEWI R, 2 n B INE] 8 5 10 0, B (e

KGR B ) 2 5

B 1 Fe ey, 8% (n=2,4,8,10)

T PRSP UR SIE , 2 1 20 H A n=10 1 100 I 3 R IR 22 AR 1 AT LA ), 4L
(BRI H A, L2 B8 S AT LT- & Bl s
1 n=10,100 #9HALfRIR £

w2
n
Max_e eh2 ehl
10 5.656 2E-004 5.099 1E-004 2.162 4E-004
100 5.656 5SE-006 5.100 8E-006 2.168 SE-006

4 #ip

1) A7 B R R R AR AE 3R 0 40 7 5 T 2 3 {0 1 0 4 A 288 (o8 , AL f 207 5 SR, T L L
R

2) R 20T RS 25 AR 2 %07 W 2 8 L2 Y0550 T 5 kY15 50255 2 B B F A — v i
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