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The Approximate Solution of a Fredholm
Integral Equation

Maria Dobrtoiu

Abstract—In this paper we present two algorithms to calculate t
the approximate solution of a Fredholm integral equation. These(()=j {sxX9)ds,
approximation algorithms were obtained under the conditions of t—r
theorem of existence and uniqueness of the solution of this integral

equation in the spher® f; ) O (g b], that has been presented inwheret €R, 7> 0 is a parameter, were studied the existence
[14]. The approximate solution of this integral equation was obtain@hd uniqueness, lower and upper subsolutions, data
by applying the successive approximations method and for tdependence and differentiability with respect to a parameter
approximate calculation of integrals that appear in the terms of t(\gee [1], [5], [6]. [71, [8], [91. [10], [11], [12], [13], [14]).

successive approximat_ions sequence were used two quadraturgn this paper, the approximation algorithms were established
:c;;rgg::atl;s\,/.el)t/he trapezoids formula and the rectangles formulfiorthe following Fredholm integral equation:

Keywords—Approximate solution, approximation algorithm, &)= _[: K,tE1bhsx3 Xa, Xb)ds+ f(t), (1)
Fredholm integral equation, method of successive approximations,

quadrature formula. wherea, b O R, a < b, KOC([a,5]x[a,b]), hOC([a xR’ or
hOC([a,b]xJ%), J OR is a closed interval arfdiC[a,h.
I INTRODUCTION The author studied the existence and uniqueness of the

SOME of the approximation algorithms for the solution ofgution of this integral equation, in the sp&e,b| and in the
several integral equations, established by the author, W%rp%ere B f: 90 qab], respectively, and he obtained two

published in the papers [1], [4], [5], [10], [12]. We mention ' T ) '

the following three nonlinear Fredholm integral equations, f(;peorems that were published in [14]. We present below these

which were set approximation algorithms of the solution: theqrems. .
First of all, we denote byl a positive constant, such that

_ b
a) €X=], Ktsx3 Xd9)ds+f), K(t9)] < My, for all t, sT[a,b.

whereKOC([a,b]x[a,b]xR?) or KOC([a,b]x[a,b]xJ?), JOR is Theorem 1 (of existence and uniqueness in the space

a closed intervalgC([a,b],[a,b]) andfC[a,b]; Cla,bl, [14])
For the Fredholm integral equatiofl) we assume that
b) &Xx= f: Kitsx3g X3, xb)ds+ f(t), (i) KOC([a,bx[a,b]), hOC([a,b|xR?), fOC[a,b];

(ii) there existsr, £, y> Osuch that

whereKOC([a,b]x[a,b]xR%) or KOC([a,b]x[a,b]xJ%), JOR is (s, W, U, We)h(s, M, Vo, V)| < alur—va|+Bluz—Vol+ Yus—Vs|,
a closed interval anfilC[a,b], ([1], [4]); for all sC[a,h], u, vOR, i=1, 2, 3;

(iii) My[{a+p+))(b—a) < 1.

Under these conditions the integral equati¢h) has a
unigue solutionx*C[a,b], that can be obtained by the
whereKOC([a,b]x[a,b]xR* or KOC([a,b]x[a,b]xJ*, JOR is successive approximations method, starting at any element
a closed intervalyiC([a,b],[a,h)), fOC[a,h], ([5], [10]). »UOdab].

In each of the three cases we haye O R, a<h. Moreover if X, is the mth successive approximation, then

Moreover, for the solution of these integral equations, butje have the following estimation
also for others, such the integral equation of epidemics

o WE[ Ktskr €d9) A3, Xb)ds+ f (),

JIX*_xm" <[MK(a+ﬁ+V)(b_a)]m"X _XO" (2)
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Theorem 2 (of existence and uniqueness in the sphere Therefore, for the determination of we apply the
B f; )0 Jab], [14]) successive approximations method.

For the Fredholm integral equatiafl) we assume that To get a better result, it is considered an equidistant division

() KOC(ax[a.b), hOC(abxF), JOR is a closed A of the interval §,b] through the points:
interval, f0C[a,b];
(i) there existsr, 8, y> Osuch that

Al a=tg<ty<..<t,=b.

Ih(s, W, W, Us)N(S, W, Vo, Va)| < alus—va|+lUz—Vol|+Yus—\a|, Now, we have the sequence of successive approximations:
for all s{[a,b], u, vOJOR, i =1, 2, 3; 3
(iii) Mx{a+B+))[(b-a) < 1. (%)= (&), »OBEfn0Odab]
If there exists & Osuch that
OB 9] = [ x90I0R] @) 6d=] KA E 83 5B 1)
and the following condition is fulfilled
(iv) Mo ) <, A= K0 0503 K3, x(B)ds+ 1) @

where M is a positive constant such that, for the restriction
JOR a closed interval, we have

h|[ame3’

Ih(s, u, v, w)| £ My, forall sO[a,b)], u, v, wllJ, b
then the integral equation(l) has a unique solution fﬂ‘l(ky:L Kt 38105603 %09, %(D)ds+ (L)
x*0 R f; ) 0 dab], that can be obtained by theiccessive
approximations method, starting at any element........

OB f; )0 dab].

Moreover if x, is the mth successive approximation, then

the estimatior(2) is met.

Next, in the following two sections we present two methods
for approximating the solution of integral equation (1),
obtained by applying the successive approximations method

The integral equations of similar type have been studied d using also, the trapezmds formula and t_he rectangles
21, 131, [5], [6], [7], [8, [2], [11], [13] ormula for the approximate calculation of the integrals that

The numerical analysis of an integral equation consists appear in the terms of the successive approximations sequence.

establishment of an algorithm for approximating the solution
of the studied equation.

Under the conditions of theorem 2, presented above, the T ids f |
purpose of this paper is to develop two methods for ™™ rapezoids formula
approximating the solution of the integral equation (1), using Let g0C’[a,b] be a function and we present the trapezoids
the successive approximations method, and for approximd@mula for calculating the approximate value of integral:
calculation of the integrals that appear in the terms of the
successive approximations sequence were used the followinggb
two quadrature formulas: the trapezoids formula and the ag(t)dt'
rectangles formula, respectively.

. USEDQUADRATUREFORMULAS

First, we consider an equidistant division of the interval
To establish these procedures for approximating the solution
of the integral equation (1) were used the results given by @h a=tg<t; <...<t, =b.
Coman, I. Rus, G. Pavel and I. A. Rus [3], D. V. lonescu [16],

I A. Rus [22], V. Murean [18] and Gheorghe Marinescu [17].  The trapezoids formula for calculation of the approximate
We suppose that the conditions of theorem 2 are fulfilleghjue of this integral has the expression:
and therefore the integral equation (1) has a unique solution in

. n-1
e danote s souton B oan L0052 09025 a0+ ol K o ©
B f,n)O0dab] and it can ‘a 2n —~
be obtained by the successive approximations method, starting
at any element,0 B f; n O qab].
In addition, ifx, is them-th successive approximation, then
the estimation (2) is true.

n

and F?(g):z R (g) is the rest of formula (5), having the
i=1

estimation:

ISSN: 1998-0140 174



INTERNATIONAL JOURNAL OF MATHEMATICAL MODELS AND METHODS IN APPLIED SCIENCES Volume 8, 2014

n-1
+ 227 K DO Xyt (§), % (8, Xpa (B) +
R (@f<mT D% © =

2
1an + K DO %a (B, %2 (3 K a (B))] +

B. Rectangles formula + f(t)+ Ry . k=0,n, mON

Let g C'ab] be a function and we present the rectangles o
formula for calculating the approximate value of integral: with the estimation of the rest

jbg(t)dt. Ri < &2 max Kyt 3005 %-1(9. %43 xnl(b»]J

9)

(10)

For this, we consider an equidistant division of the interval SinceKOC([a,bx[a,b]) and hOCX([a,b]xF), it results that
[a,b] through the points: KIROC?([a,b]x[a,b]xJ%) and there exists the derivative of the

A a=ty<t <.<t =b. function K[h from the expression oR,

to be calculated. So, we have:
The rectangles formula for calculation of the approximate
value_ qf this |r_1tegral hgs two expressions: o d(K th) _ MK [on, oh s
a) if it consider the intermediary points of the divisitirof ds _ 9s
the interval §,b] on the left end of the partial intervafs=t; ,

then the rectangles formula is defined by the relation:

s axm_l 0s

2
d?(Kh) _ 9°K meK foh, oh Pxmy ),
ds? 9s2 as s me 4 0s

fb(t)dﬁﬁ[qa& a0+ R°(9) ()
a n =) ,

2 2 2 2
+K o] h+2 0°h [?Xm—l " 0°h aXm_l +
. . . : . o 0s®>  Oxpq0s  0s  oxZ, | Os

b) if it consider the intermediary points of the division of the

interval [a,b] on the right end of the partial intervafs= t;.1, oh 2Xm_lj
+

then the rectangles formula is defined by the relation: ox 2
m-1  0S
I G(t)dt——{z df+ f;(@]}+ R°(9). (7)  and therefore
[ K& 3765 %1 (9, (@ s (O] =
n
The rest of the formula R (g=) R°(g) has the 92K S EEah oh o)
i=1 == 3 1os a Xn-1(S
estimation: os S \08 O
a*h  0%h a%h (. 2
) KEE—+ a9+ (X9 +
‘RD(g)‘ <mD(-a)” @8) 0% 0%p10s ox2 4
n
+ Xm—1(3)]
IV. APPROXIMATION OF THE SOLUTION USING THE 0Xm-1

TRAPEZOIDS FORMULA

To that effect we suppose thak(C%([a,bjx[a,b]), and

hOC?([a,bjxJ?), JOR is a closed interval arfdlC[a,b).
. : : b

For the calcul_a'uon of thg mtggrals that appear in the terms L )l:.[ KO8T 05 %003 %0(3 %o (B)ds+ f (1)
of the successive approximations sequence, the trapezoids a
formula (5)+(6) is going to be applied.

: OK(t,
In the general case fag(t) we have: X (1) = I ( S) (5503 %03 % o(B))ds+ F(1)

Xty )——[ Kt 20K @ %o (8, %ot (8 X (D) +
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Xo(ti) = f(ti)
If we take into account the expression of the derivatives of

Fnalt) and we denote A0= [ Kt 30 €3, 10, [(B)ds+1 1) =

u] = max | ZKES =22k, M 1@, f(a). f(b) +
lal<2  |9t91 [9s72 2n
sTap] -
+2) Kk §)IG L £(5), (), F(0)+
M; = max —aa Hsuv.w) =
laj<2 | 951 U2 + Kk, DOKD f(D, f(3, f(O))+ f(t)+R) =

=%(t)* Rl . k=0n
MJ = mgx‘f(")(t)‘,
as

tlab]

A= [ KT 05K3 (3, x(B)ds+ () =
then we obtain the following estimations fey(t) and its a

derivatives: :%[ K. a0 a x(3, (8, x (b)) +

()l M MY (b-a)+M T, n-1
Din-a(0] < Mz Mz (b=2) + M +2> Kk, 0HE % (1), %(a), % () +
i=1

T T _ T
X2 (0 M1 M2 (0-2) + M3, £ K 0K (B, %(3, % (B)]+ F(t) + R =

X1 (0] M{ M3 (b-a) +M3 =222 et WO 3 Ro W3+ Rio, (B +Rlp) +

while for the derivative of functionKff we have the ot ~ - -
estimation: +2 ) K 0Bt L0+ R 548+ Ry (D +RE) +
: i=1

+ Kt R OE A P+ Ry 43+ R %D+ R+

# 160+ RE =22 [ Kt a0 @%(3, 5(8, o)+

<

‘[ Kid 3705 02 (9 e (3 X (O))]

s4M1TM}+5M1TM}[M1TM§(b—a)+M§J+

n-1
e mTmI[MT T (b-a) +mI [ =mT +2§ KCk DE (1), %(8), 3% (b)) +

+ , bx( B, % (3, % ()]+ f(t.)+R, =
It is obvious thatM ; doesn’t depend om andk, therefore it BIREH(D (3 5]+ (1) 2K

the estimation of the resR], is: =% (4)+ R, k=0n,
b—a)3 where
Ri| Mg 2227 (11)
12n -
~ b-a —
‘R{k‘s o MK(a+ﬁ+V)URIO‘+ZZ‘ %‘“L‘F{n]“L‘R{k‘S
where M{ =M (K,D?K,h,D%,f ,DYf)|a|<2, and thus, =)
we obtain a formula for the approximate calculation of the T (-3 1 (b-a)d
integrals that appear in the terms of the successive<Mk(@+B+)y)(b-a)Mq o2 +Mg P

approximations sequence.

Using the method of successive approximations and the:(b-a)3
formula (9) with the estimation of the rest resulted from (11), 12n2
we suggest further on an algorithm, in order to solve the
integral equation (1) approximately. To this end, we will This reasoning continues fon = 3 and through induction
calculate approximately the terms of the successiwge obtain:
approximations sequence. Thus, we have:

MMy @+ B+y)ab-a)+1 .
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Mg (a+B+p(b-a)™,

Xim(t )——[ Kt 30K 2% 1(3, Xna (3 s (B)) + % %ol qatr ST @ s g pro-ay e lctann *

n-1
+2)" Kk, DO, e (4), Xnea (3, Xinea (0)) +

i=1 + > (b a) T (15)
KL PO B (D Fa(D, Fora(B)]+ 110+ R, e prpeal]
=% (1) + ’,%I\k . k=0n, V. APPROXIMATION OF THE SOLUTION USING THE RECTANGLES
FORMULA
and To that effect we suppose thakOCY([a,bx[a,b]),
hOCY([a,b]xJ?), JOR is a closed intervaf1C'[a,h).
_ (b-a)° § For the calculation of the integrals that appear in the terms
‘Rm,k‘ < > Mg Eﬁ[M k (@+B+y)[b-a)| ™" + +1} of the successive approximations sequence, the rectangles
12n formula (7)+(8) is going to be applied.
k=0n. In the general case fay(t,) we have:

Since the conditions of theorem 2 of existence and b-a
uniqueness of the solution of integral equation (1), argm(®) = n — [ K 301 %1 (3 X1 (8 X2 (0) +
fulfilled, it results thatMy{a+5+))(b-a) < 1, and we have the

. . n-1
estimation: 3 Kk DO fea (4, ea(8), Xp-a (B))] +
i=1
AT (b-2)° T oy
‘Rmk‘s ™J . (12)  + f(4)+ By, k=0n, mON (16)

120°[1- My (a + B+y) Ob-a)]

. - with the estimation of the rest
Thus we have obtained a new sequer(@g(t)), oy -

k=0, that estimates the successive approximatior]ﬁ?\ |S (b-a)? Dnaxl di,t ¥Hs%.4(9, xn_l(a),xn_l(b))|'
sequencex,),y USing an equidistant division of the interval n  slabl ds
[ab], Aia=tg<t <..<t,=b, with the following error in (17)

calculation:
SinceKOCY([a,b]x[a,b]) and hOCY([a,b]xJ%), it results that

KHROCY[a,b)x[a,b]xJ%) and there exists the derivative of the
function K[ from the expression oR®, , and therefore it has

-3 (b-2)° MJ 13
|xn(tk) Xm(tk)| 12”2[1 Mg (a+B+y)(b- a)] (13)

mk ?

to be calculated. So, we have:

which, using the Chebyshev norm, becomes:

d(KIIh)ZB_Kh K[Bh oh me_l]
(b-a)° vl 0S 0Xpq OS

"Xm_xm"qa,b] Slznz[l_M (a+B+y)(b- a)]

(14)
and therefore

Now, using the estimates (2) and (14) it is obtain the

following result. [ Kb 3305 %-( 9, n-a(a), >%—1(b))]s =
Theorem 3 Suppose that the conditions of theor2rare Za—KEh+ oh  _oh
fulfilled. In addition, we assume that the exact solutiomfx 0s as Mg

the integral equation(1l) is approximated by the sequence
(Xmt))son . k=0, on the nodest, k=0n, of the and

equidistant divisionA of the interval [a,b], using the
successive approximations meth@¢d) and the trapezoids  x ()& J'b K1 605 %.0( 3 %0( 3, % _o(B)ds+ f (t)
formula (5)+(6). a

Under these conditions, the error of approximation is given

by the following evaluatian X1 (t) = J’ aK(t s)

hsx (3 %2(3 %o()ds+ f1(1).
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If we take into account the expression of the derivative of -5 (4 )+ RS, k=0,n
Xm4(t) and we denote

oo o 0K A= KT 05K 3 (3, x(B)ds+ 1(5) =
1 = max|———-,
w00 197 b-a
=== K¢, 90t x(a, x (@ % (b)+
07 |V, n-1
M2 maﬁﬁ * 2 K DT (D, (35 (OD]+ 140+ RE, =

=22 0 AK R B W R KO+ RY) +

MP = mlax|f (@) (t)| ,
tTab) i) ~ ~ ~ b

£ Kt 06T 0+ R K3+ R X (DR

then we obtain the following estimations fa(t) and its =

derivative: + f(t)+R), =

|Xa (0] € MEMP (b-2) + M2, =223[ Kt 03, %3 R O)+
DD [ D n-1 -
[Xps (O] MPMD (b-a) +M 2, +Z Kt it)Dmit'~>i(F%X(@i(@)]’f f(t)+ Ry =
i=1

while for the derivative of function KA we have the

estimation: =%(1)+ R, k=0n,
' where
‘[ Kite 3005 %1 (3, %oa (8 X s O)] [
~ b-a =
< MPMP[2+ MPMP (b-a) +MP|=Mm{. RE| <= MK(”+5+V)[| F{DO|+2|F§?|]+|R§,k|S

; ; D ) o (b-a)? o (b-a)?
It is obvious thatM,” doesn’t depend om andk, so the <(b-a)My (a+B+y)M, +Mg =
n n

estimation of the rest is:

=077 o[, @+ g+ -+,

b-a)®

|RD|5M(? ot

mk (18)
This reasoning continues fon = 3 and through induction

we obtain
where Mg = Mg (K,D7K,h,D7h,f,Df), |a|]<1 and thus,

we obtain a formula for the approximate, calculation of the b—a _ _ _
integrals that appear in the terms of the successi\ién(tk):T[ Kb, i @ X, (8, X0 (8, X (D)) +
approximations sequence. -

Using the method of successive approximations and the+z K(t, UD'(‘%:%1(1%)1%71(3)1%71(@)]*
formula (16) with the estimation of the rest resulted from (18), =
we suggest further on an algorithm in order to solve the ~ - -5 —
integral equation (1) approximately. To this end, we will + (W Rk = X%m(td+ Row, k=0n,
calculate approximately the terms of the successive

approximations sequence and we obtain: and
Xo(t) =f(t) ~ b-a)? .
RE s L= m{ [ (a+ gy o= ™ 4,
b_

% (ty ZTa[K(L,a)Df(a f(a), f(a), f(b))+ k=0,n.

n-1

+z K(t,1)Ont, f(t), f(a, f(b))]+f(tk)+Rfk= Since the conditions of theorem 2 of existence and

i=1 uniqueness of the solution of integral equation (1), are
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fulfilled, it results thatMy[{a+S+))[(b-a) < 1, and we have the d) In the both cases, were obtained a new sequence

estimation: (%n)),n k=0n, that estimates the successive
(b7 approximations sequende,, ) ., -

R, | < —a Mg . (19)  d) We obtained the following estimates of the error of

| m'k| nfi-M(@+B+py(b-a) ° ) g

approximation, on nodes, of the terms of successive

) approximations sequence:
Thus, we have obtained the Sequence, _ sing the trapezoids formula:

(% () ,on » k=0n, that estimates the successive

approximations  sequence(x,,),

using an equidistant |~T |< (b-a)® MT
k| = 0
division of the intervald,b], A:a=t, <t, <...<t, =b, with the 10°[1-M (@ +B+y) [(b-a)]

following error in calculation:
- using the rectangles formula:

< (b-a)? D
Xm(te) = X (4 )| < m (20)  _ Ry
B ey ) R2|< (b-2) M
nfi-My (@ +B+y)(b-a)]
which, using the Chebyshev norm, becomes:
and both valuesm] and MJ, from evaluation of rests, are
(b-a)? b 21) independent ofn andk.

e) The approximation error of the exact solutionof the
integral equation (1) through the terms of the new sequence
Now, using the estimates (2) and (21) it is obtain thé,, (tk))ij, k=0,n, is given by the relation (15):
following result.

"Xm_xm"qanb] = n[l—MK(a"",B"'V)(b_a)] Mo

_ m
Theorem 4 Suppose that the conditions of theorrare  [x* = Xu| g,y <[Mla+f+))(b-a)] 1%~ %ol a7 *

fulfilled. In addition, we assume that the exact solutiomf 1=My(@+B+y)(b-a)
the integral equation(1) is approximated by the sequence

(Xn(t)).cy» k=0 on the nodesyt, k=0n, of the + (b-2)° M7,
120°[1-M (@ +B+y)(b-a)]

equidistant divisionA of the interval [a,b], using the

successive approximations meth¢4) and the rectangles
formula (7)+(8). when we used the trapezoids formula and by the relation (22):

Under these conditions, the error of approximation is given

by the evaluation .S [Mc(a+B+pb-a)™, _
"X Xm"c[ab] = l—K/IK(a+/3+y)(b—a) "Xl XO"c[a,b] *

ez <Mela+ g+ po-ay"
P olaan £ 1M @@+ 5 o)

- +
Xl )(Ollqab] (b_a)Z b

+ Mg .
nll-My (a +B+y)(b-a)]

(b-a)?
+
nL-My (a + B+ y)(b-a)]

Mg . 22
0 (22) when we used the rectangles formula.

f) Of the two estimates of remainder, from above, we deduce
VI. CONCLUSION that the approximation error of the solution obtained by
gpplying the successive approximations method is less if the

Regarding to these two algorithms presented in this papet, X . ) .
g g g P P IOtrapezmds formula is used, than if the rectangles formula is

we observe the following:

d.
a) In both cases were used the method of successive: . . .
approximations: Finally, it should be noted that all articles and books,

b) The terms of successive approximations sequence Wé?épectively, from references constituted an important research

approximated using two quadrature formulas: the trapezoig]s""te“"iI in preparation of this article.
formula (5)+(6), and the rectangles formula (7)+(8),
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Solution of a Nonlinear Integral EquationProceedings of the 8th \jathematics, Babes-Bolyai University of Cluj-Napoca.

WSEAS International Conference on Mathematical Methods and 1996-2000 - Faculty of Science, University of Petrosani.

Computational Techniques in Electrical Engineering, Bucharest, 2000 - Degree course in “Human Resources Management’, Faculty of
Romania, Oct. 16-18, 2006, pp. 155-158. Science, University of Petrosani.

M. Dobritoiu, "A Generalization of an Integral Equation from Physijcs"

Proceedings of the 10th WSEAS International Conference on professional experience:

Mathematical and Computational Methods in Science and Engineering 19792001 - IT specialist and manager of the IT Systems Research and
(MACMESE'08), Bucharest, Romania, Nov. 7-9, 2008, Mathematicprogramming Department of Electronic Center of Computer Science.

and Computers in Science and Engineering, WSEAS Press, pp. 114-From 1992 until 2001, affiiated member of the teaching staff of
117. Mathematics and Computer Science Department at University of Petrosani

M. Dobritoiu, “Analysis of a Nonlinear Integral Equation witodified From 2001, member of the teaching staff of Mathematics and Computer
Argument from Physics”,International Journal of Mathematical gcjence Department at University of Petrosani.

Models and Methods in Applied Scien€B$\UN Electronic Journal),

Issue 1, Vol. 2, 2008, pp. 403-412. Fields of work:
M. Dobritoiu, "Integral Equations with Modifed ArgumentCluj - Mathematics: Differential equations and Integral equations, Integral
University Press, Cluj-Napoca, 2009 (in Romanian). equations with modified argument, Numerical analysis, Linear algebra and

M. Dobritoiu, A-M. Dobrioiu, "A functional-integral equation via geometry, Statistical control of quality, StatistiGtatistics in Sociology,
weakly Picard operators” Proceedings of the WSEAS 13th pmathematical analysis, Basis of Mathematics IT (analysis and
International Conference on Computers, Rodos, Greece, July 23-2Rggramming).

2009, WSEAS Press, pp. 159-162. o ) - Computer science applied in: Economic statistics, Economy,
M. Dobritoiu, A-M. Dobrioiu, “An approximating algorithm for the Engineering and Topography.

solution of an integral equation from epidemicAhnali dell’Universita

di Ferrara, Vol. 56, Issue 2, 2010, pp. 237-248, DOI 10.1007/s1156%;) Academic Positions

010-0109-x. o o 2001-2004 - assistant

M. Dobritoiu, A-M. Dobritoiu, "A Generalization of some Integral 2004-present - lecturer

Equations; Proceedings of the WSEAS 14th International Conference 2008, PhD at Babes-Bolyai University of Cluj-Napoca under the guidance
on Computers, Corfu Island, Greece, July 23-25, 2010, WSEAS Pressgf pnD. Professor loan A. Rus. Theme of the doctoral thesis: “Integral
M. Dobritoiu, “A Class of Nonlinear Integral Equationdfansylvanian  equations with modified argument”.

Journal of Mathematics and Mechaniaol. 4, No. 2, 2012, pp. 117-

123. c) Scientific Activities (research, publications, projects, etc....)

W. Hackbusch, Ihtegral equations"Birkhduser, Berlin, 1995. _ - 37 scientific papers presented and published in proceedings or volums of
D. V. lonescu, Numerical Quadratures'Tehnici, Bucharest, 1957 (in  pational and international scientific conferences.

Romanian). ] ) . L . - 13 scientific papers presented to national and international scientific
Gh. MarinescuMathematical Analysjsvol. I, Didactic si Pedagogig,  conferences.

Bucharest, 1980 (in Romanian). o o ) - 8 didactic books and books of problems.

V. Muresan, Functional-Integral Equations" Mediamira, Cluj- — 8 specialized papers (studies) worked out on the basis of the relation
Napoca, 2003. ) ) ) with the research, designing and production units.

A. D. Polyanin, A. V. Manzhirov, Mandbook of integral equations" - 10 packages of software.

CRC Press, London, 1998.
R. Precup, Nonlinear Integral Equations"Babes-Bolyai University of d) Others:

Cluj-Napoca, 1993 (in Romanian). , - member oRomanian Mathematical Society
R. Precup, Methods in nonlinear integral equations"Kluwer - member 0RGMIA (Research Group

Academic Publishers, 2002. i ) - Reviewer forWorld Multi-Conference on Systemics, Cybernetics and
I. A. Rus, 'Principles and Applications of the Fixed Point Theory" |nformaticsWMSCI, Florida, USA, from 2005:

Dacia, Cluj-Napoca, 1979 (in Romanian). -_Reviewer forWorld Scientific and Engineering Academy and Society
A. Toma, The generalized solution of the boundary-value problemgyseas conferences, Greece, from 2007:

regarding the bending of the elastic rods on elastic foundation. I. The _ Reviewer fotWSEAS Transactions on Mathematics

system of generalized equatidnsProceedings of the Romanian  _ Managing Editor and Reviewer foffransylvanian Journal of

Academy - series A: Mathematics, Physics, Technical Scienceggthematics and Mechani¢http:/timm.edyropress.ro/).
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ISSN: 1998-0140 180





