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oABSTRACT o

In this paper, we present a numerical collocation technique to find the numerical
solutions of linear Volterra-Fredholm integro-equations and Volterra-Fredholm integro-
differential equations. The proposed method is based on the creation of polynomials of
degree n as an approximation of the problem solving function, and with the use of n+1
collocation points that fulfills the conditions of the problem, we get them as zeros of
Chebyshev polynomial or Legendre polynomial. The truncated error function of the
proposed method is defined and consistency is proven. The effectiveness of the proposed
method is tested by solving four problems of the Volterra-Fredholm integro-equations and
Volterra-Fredholm integro-differential equations. The numerical results of our method and
comparisons with others' methods indicate the importance of the results obtained.
Keywords: Legendre Polynomials, Chebyshev Polynomials, Volterra-Fredholm Integro-
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:g:&ls n=0,1,2,..., Glsall e Chudindi 3gaa il yfiS laad
T,(x) =Cos[nCos *x], n=0,12,...; xe[-1]]
(0 =C0s™'X gt Jyaiall it (g ol dgdee Japaiily [-1,1] laall b Lgai 3315
:aaloy Lual iy diag T, (X) =Cos(n6) by X =c0S6 ) anid
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gl Jal) Adiiia dad aiig ch = (b —a)/ (N) sshill Jsh caead 2(5) 5kl
p(x). ~1,2,..N

X =a+ih i=12,..,N &

Numerical Tests:dae &)Las)

ol Gyaig dusg yrall Jilusall Jasi (e dalide HLd) Jlie Gaed Jao Ao il depenl) 45kl jnds
unl Mathematica daayd) 43 sadivi ¢ (A1 aabe B Cliailodg @l 2 ae lgl) Llag
LAl asunlly dparall ALl Jgeandly da jikall dae) lsal)

:9,2020] 45! LolalSall algan i )aled dlabee 220 :(1)Jla

1

2 .5, . 59 X
U(X)=—=X"' == X"+ X" ——Xx+1+ | (2xt+Du()dt + | x(t +Du(t)dt
(0)=-5x" =7 - !( )u(t) g( )u(t)

U(X) = X7 +1G8 dal) as

Lebay cdaa)lsdd) avm Balel) Al (e gaa B Ll (1)dBa) Ao dajiaall Line) s (gukas
Chaiipdi agas HIS bl Hlasl Ll Bale) G5 caaend BES Ly (X) Ldinad dg0s 858 Jlaal pladinly
Ak ae Wdphl glhd) Uadll @ljlie (2)dsead) 8 i o (1)dsaall 5 daglen sl 225 Ty, (X)
el Jall 8 glaal taslly gaal) Jadl me il Jad) (1)=(3) JKEYI 3 ausyis - [9] 3 Esmaeili
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) s gial) Laylall llaall Uadl
X [9] & Esmaeili &)kl 3llaal) Uail)
cadind Ll sl Jala

0.0625 2.8883 E—03 4.878654 E-17 1.66589 E-16
0.1875 2.8887 E-03 6.5120986 E-17 2.11201 E-16
0.3125 2.8898 E-03 2.345127 E-16 2.22045 E-16
0.4375 2.8917 E-03 2.32467 E-16 2.58065 E-16
0.5625 2.8953 E-03 4.541258 E-16 3.52045 E-16
0.6875 2.9053 E-03 4.509134 E-16 6.66134 E-16
0.8125 2.9556 E-03 2.260915 E-16 1.11022 E-15
0.9375 2.9530 E-03 4.5013538 E-16 2.88658 E-15

o | - 4.5167834 E-16 4.88498 E-15
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