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Abstract

Polynomial approximation in the mathematical analysis and numerical approximation theory has
an important position; it has been widely used in engineering calculation and the actual life. And
the study of the numerical method for solving the integral differential equation is one of the im-
portant subjects exists in every field. This paper mainly based on Legendre polynomial rebuilding
the reproducing kernel, through the “Gram-Schmidt”, the approximate solution of the equation is
given. At the same time, it gives three numerical examples of Volterra-Fredholm integral differen-
tial equation. Compared with the traditional methods of reproducing kernel, we further verified
that our method was effective and had high precision. All numerical calculations are given by the
Mathematica 8.0 software.
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gy (x)u (x) + @, (x)u (x) + ¢, () (x) + [ & (1) (e)de + [ &y (6,6 (1) de = £ (x),0S x <1
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Legendre ZWixk. i P, (2c=1)=L, (1), WAL, (1)} FEXIA[0,1] EAAREL p(x)=11EZC, B
[ N2n+1L, (1)N2n+1L,, (1)de =1. 3)
L (1) BRI R

_@)@) s
Li+1(t)_ i+l Li(t) i+1Li—l(t)’l _1’2’ (4)
Ly(t)=1L(t)=2¢-1.
n M FEALI Legendre 22 Wizl B — R IE A
o (nri)
pary (n—i)1(i)*° 5)
£,(0)= (1), (1)=1.
COBAEEHUR, BA14 0, (x)=V2n+1L, (1), (0, (x)), RbRAEIERHE.
3. &
SEX: B H & Hilbert (8], B REANELE, HAAEJUREK (s,1), iFVseB, #A
F(s)=(r(t).K,(1)).Vf (1) e H.K (t) e H » WK (s,1) 3 H LM, SR H SR .
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0 (i#))
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(e(t).€; (1)) =05, {1 (=) (6)
W K (s.0)= D¢, (1)e, (s) 9 H BEER.

W (1) =Dee (1) H

(7

3
3.1. ¥EEEZZE(RKM)

bl R H AT BRAE ) Hilbert 210, {Q, (x)} & H HIBRHEIEZCHE, M) K (x,y) = ZQ ()0, (»)
9 H ER . ARiE AT

2

K(x,y)=1+3(2x—1)(2y—1)+53(2x2_1)2 3(2y2_1) T+t (2041)0, ()0, () @®)
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X T 77 R Q) T ARSI 25 R IR A AL EE
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. _ )
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R TEARREUR . FRER W SCHR[12] 0 X 8658 4 R i Gram-Schimdt, F&A1T7T LAFG B3k E2E2E {7, (x)}

7,(x) =3 B, (x),i = 1,2, Joilt , HIFL AL
FEE. () S EADIEE Wv(x)= Y Bt (x)7(x)

1FEEH
33 B (v A K (337 (3) (12)

AR
b, (5)= 22 A ()7 (5). (13)

HOT R LR
u,(x) =] ggﬂx%nzuyﬁ,ﬂﬂ—%f—m—%wl. (14)
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Figure 1. Absolute error of the improved RKM of Example 1
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Figure 2. Absolute error of the traditional RKM of Example 1
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xzu(4)(x)—u"(x)+u'(x)—L:(x—t)u(t)dt—i-2.[;(x+t)u(t)dt:——x ——X t+—x-=,
O<x<l0<t<],
u(O)zl,u’(O):0,u(1)22,u'(1):2.
*%Eﬁﬁﬁﬁu(x)zlﬁ-x—xzo
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Table 1. Absolute error of two regenerated kernel methods of Example 1

= 1. MMBERGENBINRENITEER® 1)

x u, (x) u,(x) St P AR A TG AN T i
(FAZH) CHEB ) (CHET = R AB AR) HR PRI HR IR
0.0 1 1 0 0
0.1 1.09 1.09000000011 1.15197E-10 1.82777E-3
0.2 1.16 1.16000000021 2.19043E-10 3.47025E-3
03 1.21 1.21000000031 3.18644E-10 4.88297E-3
0.4 1.24 1.2400000004 3.97231E-10 5.99386E—3
0.5 1.25 1.25000000050 5.04315E-10 6.70804E—3
0.6 1.24 1.2400000006 5.82654E-10 6.91243E-3
0.7 1.21 1.2100000006 5.70744E-10 6.48057E-3
0.8 1.16 1.16000000033 3.34833E-10 5.27723E-3
09 1.09 1.09000000040 3.99528E-10 3.16322E-3
1.0 1 1.00000000012 1.15293E-10 2.68555E-3
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Figure 3. Absolute error of two RKM of Example 2
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u”(x)+Lu'(x) +§u(x)+ I;(t +x)u(t)dt + L: txu(t)dt - ) 4 g (x) = f(x),
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u(0)=0,u(1)=0.
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Figure 4. Absolute error of the improved RKM of Example 3
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Figure 5. Absolute error of the traditional RKM of Example 3
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Table 2. Absolute error of two regenerated kernel methods of Example 3

2. MMBERGENBINRENITEER®) 3)

x u, (x) u, (x) Y P A TG AR
(FAHE) KR (B VA BUELAR) Haxt iRz xR
0.08 0.00588172 0.00588156 1.61082E-7 7.67059E—5
0.16 0.0214124 0.0214121 2.44093E—7 6.09401E-5
0.32 0.0684497 0.0684458 3.84153E—6 1.78643E—4
0.48 0.11526 0.115219 4.14666E—5 2.47195E—4
0.64 0.137594 0.137417 1.77014E—4 1.86527E—4
0.8 0.114777 0.114689 8.84589E—5 3.91441E—4
0.96 0.031457 0.0314496 7.39987E—-6 2.38574E—4
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