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Introduction:-

Integral equations are playing an increasingly important role in obtaining the solution of many scientific and
engineering problems such as determination of potentials, seismic travel time, optical fibers and system
identification. To have an exhaustive understanding of subjects like waves and electromagnetic, chemistry, fluid
dynamics, physics, statistics, mechanics, heat transfer, chemical science, mathematical biology, aerodynamics,
electricity, the knowledge of determining the solution to integral equations is absolutely necessary. Finding and
interpreting the solutions of these integral equations is therefore a central part of applied mathematics and a
thorough understanding of integral equations is essential for any scholars. Aggarwal with others [1-5] used different
integral transformations for obtaining the solutions of V.1.E. of second kind. The primitives of first kind V.I.E. were
obtained by Aggarwal et al. [6-11] by applying Laplace; Kamal; Mahgoub; Aboodh; Elzaki; Shehu integral
transformations on them. Aggarwal and others scholars [12-18] determined the exact solution of famous problem of
mechanics (Abel’s problem) by applying Laplace; Kamal, Mohand; Aboodh; Sumudu; Shehu; Sadik integral
transformations on it. This problem was a special case of V.I.E.

The goal of this paper is to determine the solutions of linear first kind V.1.E. by applying Taylor series method on
them.

Power series (Taylor series) of frequently used functions in engineering and mathematical science:
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Method of Taylor’s series for the primitive of linear first kind V.I.E.:
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The linear first kind V.I.E. is given by [19-21]

f(x) = 8 J; K(r, De(Ddt
where

¢(t) = unknown function

f(t) = known function (perturbation function) #
8 = non — zero parameter

K(t,t) = kernel of integral equation }

Suppose the solution ¢(t) of equation (1) is analytic so it can be represent in the form of Taylor’s series as

o) =

n=0 P,

Use equation (2) in equation (1), we have

T(F(1) = & f; K(x, ) (Tizo B, t)dt

where T(f(1)) is the Taylor series expansion of the function f(z).

Equation (3) can be written as
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@
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[T(f(‘r)) =8 [ K(1,1) ([30 + B t+ Bt Byt ) dt] (4)
On simplification, (4) gives a system of algebraic equations in terms of (BO, B1' By Byscre e e e ) After solving this
system, we get a chain of coefficients namely ([30, [31, By Bysvee e e ).The required solution of equation (1) may be

obtained by using these coefficients in equation (2).

Example:
Consider the following linear first kind V.1.E.
1 + sint — cost = fot(r —t+ Doe(dt (5)
Suppose the solution @(t) of equation (5) is analytic so it can be represent in the form of Taylor’s series as
o(0) = X7i-o B, 7" (6)
Use equation (6) in equation (5), we have
3 5 2 4
[lae-S+T— ][5+ = [ a =t D(Z B, ")t} @)
Equation (7) can be written as
B, + B t+p,t?
1 ‘(3 ‘(5 1 ‘[2 ‘E4 _ T 1 ; 4 d
+ [r—§+a—---.......] - _Z+Z_”""""] = J,G—t+ 1| +B, 2 +B,t t
+Bst5 +o
2 o 2 3 4
([ 422 | Bor+B, T +P 5 || R |
21 3! 2 13 4
=>{ P =|(t+1) +B ﬂ+B£+Bf |_ o 6 7 } (8)
(_Z Ry l 34 .”45 56 J +B3?+B4Z+BS7+”""""J
Now on simplification, (8) gives a system of foIIov'\'/ih'g']'élgebraic equations
=Py
1_g _byh
21 B 2 T3
S R
3! 2 3 3
_1_B By By ©)
43 4 4
1 By BB
52 s s
1 _ B B Bs
66 5 6 67
After solving the system (9), we get
By =11
p, =0
1
Bz = _E
10
B; =0 (10)
1
B4 = 24
B; =0
Using equation (10) in equation (6), we get the required solution of equation (5) given by
1 1
o(t) = {1 +0.1+ (——) T+ 0.7 + <—>r4 F 0.7 4 e }
2 24
TZ T4
= {1 -5 + YRR } = COST.
Example:
Consider the following linear first kind V.1.E.
1= [[@—t+ Do®)dt (11)
Suppose the solution ¢(t) of equation (11) is analytic so it can be represent in the form of Taylor’s series as
¢(1) = Li=o B, 7" (12)

Use equation (12) in equation (11), we have
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= [ —t+ D(Tr, B, t")dt (13)
Equation (13) can be written as
t=[t—t+ 1)(BO+[3t+[32t2+[33t3+[34t4+[35t5 )dt
BT+B - +B By +B—+B
=><1t=|(t+1) 0 23 - 02 24 (14)
+B34+B45+ﬁ56 +B3;+B4;+l357
Now on simplification, (14) gives a system of following algebraic equations
1=8,
0=p,— BO +ﬁl
_ﬁ_& &
"= 3+3> (15)
m By, B3
0= 4 + 4
0_% %+m
0_B4 %+%
After solving the system (15), we get
By =1
p, =1
1
B, =3
=_1 16
By=—3 (16)
1
B, = z
Bs = 12()J

Using equation (16) in equation (12), we get the required solution of equation (11) given by

(p(r)={1+(—1).t+(%).‘cz+< 2) T +<214) 4+< 1;()) 4 e }

T T T T
= {1—T+?—z+z—m+ }= e "
Example:
Consider the following linear first kind V.I.E.
ef—1—1= fot(r —t+ De()dt 17
Suppose the solution ¢(t) of equation (17) is analytic so it can be represent in the form of Taylor’s series as
(1) = Xi= By T (18)
Use equation (18) in equation (17), we have
1+%+§+§
4 s o6 —t—1= [[(t—t+ D BatMdt (19)
+Z+;+E+

Equation (19) can be Written as

CC T S SR _ (T BO + Blt + BZtZ ) }
{ﬂ+m+u+m+a+-.mm] ING t+IW+m€+ﬁﬂk+mﬁ+um.m
2 3 2
(5+5 [ [ #eems ] e e e
l VR | | 3 o BO?"’Bl?"’BZT
= +Z + o =|(t+1) I +Bz? + B3 y | - 5 6 7 } (20)
6 \ 5 6 / B3 +Ba HBs S
o BT+ Bs )

Now on simplification, (20) gives a system of following algebraic equations
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0 =R
Bo B1
-5ty
—B1_B1 B2
2 3 3
_Bo_B2_ B (1)
3 4 4
—Bs_ B3 Be
4 5 5
—Bs_Ba  Bs
720 5 i 6 6
After solving the system (21), we get

>—\§|>—\@|>—~NI>—~
1]
o~}
o

-
_ N
S

Bs==<( (22)

Using equation (22) in equation (18), we get the required solution of equation (17) given by

1 1
— 2 Z) 43 4 — 54,
@(1) {0+1.T+0.T +<6).T +0.1 +<120).1’ + }

T3 TS .
= {T +Z +E+ } = sint..

Example:

Consider the following linear first kind V.1.E.

5t +1° = [[(t — t+ De(Ddt (23)
Suppose the solution ¢(t) of equation (23) is analytic so it can be represent in the form of Taylor’s series as
(D) = Xi=o BT (24)
Use equation (24) in equation (23), we have

&4+15=ﬁﬁr—t+1X210mﬂ0m (25)
Equation (25) can be written as
{[57* + 7] = [{ (T = t+ 1)(By + Brt + Bot? + B3t + Byt® + Bst® + -+ ... )dt}
2 3 2 3 4
Bot+ BT+ B2 Bog +Big+Be
=>45t+ T =[(t+1D) T4O Tslz ‘r623 - TSOZ Tﬁls T724 (26)
+B3T+B4?+Bsz+' +B3?+B4?+BS7+ ......
Now on simplification, (26) gives a system of following algebraic equations
0= 3
0= 1 ’ 1
= Bo —5Bo +3B1
1 1 1
0=27B1—3B1+3B
1 1 1
5=3B2—7B2+Bs
1 1 1
1=17B3—cBs+Bs
0 =§B4 _%34 +%Bs
After solving the system (27), we get
Bo = 0]
B1=0
B2=0
By = 20 @)
Bs=0
Bs = OJ
Using equation (28) in equation (24), we get the required solution of equation (23) given by

~~

@7)
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e ={0+0.T+0.1>+20.12 +0.T* + 0.7T° + - ... ... } = 2013,

Conclusions:-

In the present paper, authors fruitfully discussed the Taylor series method for determining the primitives of linear
first kind V.1.E. The complete methodology explained by taking numerical examples. Results of numerical examples
depict that Taylor series method is very effective method for determining the primitives of linear first kind V.I.E.
without large computational work.
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