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Abstract

Bridge problems are challenging, but this revolutionary solution streamlines the procedure. Many other difficulties were investigated, including
the 4"™ordernon-homogeneous obstacle bridge problem. A fundamental supported continuous beam with n supports and variable loading
conditions is employed for this aim. Different limits were taken for various cases, solved using novel techniques, and compared with the
computational method. A novel techniques methodology approach was used to multi-support and continuous bridge issues to increase the
accuracy and conjunction of the abovementioned problems. Ongoing support bridge issues may be promptly remedied using creative ways. The
findings of the unique technique approach gather quickly and are closer to the precise answer. This work uses the novel methodology
for numerous initial value issues, such as diverse case problems. This approach has been used in a variety of engineering sectors. This approach
has been used in very little research on dynamics. As a result, an effort has been undertaken to investigate the validity of such an approach. The

approach provided accurate answers to the majority of the difficulties.

Keywords:Novel technique, Non-homogeneous, Displacement, Slope, Curvature, Sharpness.

1. Introduction

Bridge problems are challenging to solve, but this method
may assist. It is a straightforward technique for resolving
nonlinearities' initial and boundary issues [1]. Many hours
have been spent on various iterative algorithms for solving
differential equations. Scientists have introduced and
explored many non-linear problems using the decomposing
approach with higher-order convergence methods[2].A
unique technique was used to address the bridge's
continuing support issues. In the 1980s, Adomian proposed
a novel and creative method for obtaining an accurate
explanation of many types of both linear and non-linear
problems, such as algebra, derivative for traditional and
partial, numerical methods, and so on [3]. This approach
employs a non-linear decomposition mechanism into a
succession of Adomian functions[4]. This series consists of
Adomian polynomials, which are generalized. Some
techniques assume that the complex structure is almost
linear after similar linearization; however, this does not
retain the novelty of the situation[5]. The Numerical
integration method was initially proposed to address
physical boundary challenges, among other things (Adomian
1992). The essential premise of the ADM is to decompose
the board-dependent wvariables) or indefinite(s) into a
valuable series while assuming minuscule parameters [6].
The approach's primary benefit is that it may be used to
immediately solve any problem with homogeneous and
quasi-conditions[7]. One advantage of the method is that it

significantly reduces computational labor while maintaining
greater numerical accuracy [8]. The traditional approach has
a deliberate procedure and conforms to several fundamental
assumptions, but this method may solve the issue
instantly[9]. The discretization may successfully solve a
wide variety of problems, often producing a rapidly
convergent serial solution [10]. It has substantial advantages
over typical numerical solutions [11]. It is simple to
compute, provides analytical and constant equations that do
not need perturbations, interpolation, or denoising, and
yields tremendous results. Since they tackle non-linear
issues instead of linearizing them, the resultant solutions are
much more realistic [12].This is a practical approach for
solving differential calculus sequences that arise analytically
and explicitly in physical problems. It is a brilliant solution
for together starting & bounded divergence complications. It
can likewise resolve stochastic diverging equation
classifications[13].In  contrast to various numerical
approaches, the Fourier transformation with the technique of
Adomian  decomposition = methodology needs no
perturbations or simplification to discover the dynamic
properties of complex dynamical systems [14].The
researchers used enhanced Taylor's coefficients to solve
numerous significantly greater linear systems having
derivatives [15].The objective is to statistically solve initial
and boundary problems using a novel technique solution.
Understanding how such replies differ from exact solutions
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[16,17] is vital. Thumb guidelines and tweaks for such
precise answers are also examined. The finite element model
must be addressed for different challenges, and its
dependability in various situations must be explored [19].

2. Methodology

The general differential equation is of the form % +
on~1x = gn2x ghMy My
gxn—1 oyn-2 + gzm
f(x,y,z)

In the first step, separate the linear, non-linear, remainder,
and forcing terms.

Kex + Kyx + Kyx + K x + -+ D(x) = G(x,y,2)
Where Linear = KX, The remainder (Mx) = Kyx + Kyx +
K,x
Linear term= K(x)+ M(x), Non-linear term = D(x)

n n-1 n-2 m
Ke=20, K=o, Ky=:yn—_2, K, =+
Kx + Kex + Kyx + K x+ -+ D) =G )
Kix+Mx) +Dx) =G(xy,2)
Kix = G(x,y,2) — (M(X) + D(X))
Apply K the inverse on both sides
Ki'Kex = Ki1(G(x,y,z) — M(x) — D(x))
u=‘n’ constants +K; *( G(x,y,z) — M(x) — D(x))
=a, + tas ... +t"ta, ; + Kg (x) — L{1 (M%) + D(x))
u is the function of both dependent and independent terms.
uy, = ap + ta; + t?2a, + -+ t" ta,_; + Kg(x,y,2);uq is an
independent variable function
U = _Kt_l(M(Xo) + D(Xo))
u; = _Lzl(M(XQ + D(X1))

n
+...+u2+u3+(%) + e =
0z

atn—m

Up = _Kt_l(M(Xn—l) + D(Xn—l));
u=ugy+u; +u;+--+uy,[3,10].

3. Problem statements

Figure 1 depicts a reinforced concrete bridge with n supports
A, C, D...N, and B. Support A is hinge support, but the
other three supports are all roller supports. Figure 2 depicts
the beam orientation under various loading situations, which
range from [0 < § < 1],for each beam. With the forcing
function g(x), the limitations for support AC range from
[0 <& < 1]. With the forcing function h(x)k(x)+p(x)+m,
the limitations for support CD range from [0 <& < 1]..
With the forcing function g(x), the limitations for support
DB range from [0 < § < 1]. Figure 3 depicts the beam
alignment under various stress circumstances ranging from
[-1<&<1]. With the forcing function g(x), the

limitations for support AC range from [-1 < § < —%]. With
the forcing function h(x)k(x)+p(x)+m, the limits for support
CD range from [—% <§< %]. With the forcing function

g (x), the limitations for support DB range from [% <g<1]

The assumed governing differential equation is shown in
equation(1)
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Fig. 1. Continuous Beam orientation with different loading
conditions for n supports.
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Fig. 2. Beam Orientation with different loading conditions
limits varies from [0 < § < 1] for individual beams.
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Fig. 3. Beam Orientation with different loading conditions
varies from [-1 < § < 1].

qn g8(x), As=x=C
BT = u® = {h(0k(x) +p(x) +m,  C<x<D,0)
g(x), D<x<B,

with the boundary and permanence conditions

{U(A) =u(B) =A;,U"(A)=u"(B)= Azz}

u(C) =u(d) =By, U"(C) =u"(D) =By,
In the above equation (0) assumed EI = 1, n =4 , g(x) = p(x)
= l+u, k(x) = (n*-1) sin(nx), r = -1, h(x) = 1. Fig.3 The
limits taken for span AC, CD, and DB are -1< ¢ < —%,

—% << %, and% < & < 1. Then equation (1) changes to
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1 1
14wy, -1<§{<——-and -<§<1,
u®@ = ) 12 2
(m* — Dsin(mx) + u, _ESESE'

The above fourth-order equation problems are solved from
case 1 to case 3.
Fig.2 The limits taken for span AC, CD, and DB are
0<§<1,0<&<1,and 0 <& < 1.assumed EI = 1000, n
=4 , g(x) = p(x) = 1+u, k(x) = (*-1) sin(nx), r = -1, h(x) =
1. Then equation (0) changes to
1+u, 0<&¢<1 and0<E<1,
(" )
(m* — Dsin(mx) +u, 0<E<1.
The above fourth-order equation problems are solved from
case 4 to case 6.

4. Results and Discussion

4.1. Case I: The governing differential reckoning of the
fourth order equation is u Y = I+u, and the Boundary

.. _ 1 _ " _ " 1
conditions are u (-1) =0, u (— E) =0,u"(-1)=0,u (—;)
=0, and differs from -1 < § < —~

4.1.1. Novel technique solution:
Displacement, u = a cos(x) + b sin(x) + cexp(x) + d exp(-x)
+e

=0.3776 cos(x) + 0.3518sin(x) + 0.5131

exp(x) + 1.1449 exp(-x) -1 )
Slope, j_l; =-asin(x) + b cos(x) + cexp(x) -d exp(-

X)

=-0.3776 sin(x) + 0.3518cos(x) + 0.5131

exp(x) — 1.1449 exp(-x) 2)

2

Curvature, % = -a cos(x) - b sin(x) + cexp(x) + d exp(-
X)

=-0.3776 cos(x) - 0.3518sin(x) + 0.5131
exp(x) + 1.1449 exp(-x) 3)

3
Sharpness function, 372 = a sin(x) — b cos(x) + c exp(x) —d
exp(-x)
=0.3776 sin(x) - 0.3518 cos(x) + 0.5131
exp(x) — 1.1449 exp(-x) “

d*u .
— =acos(x) + b sin(x)+ c exp(x) +d

Impendent function, o
exp(-x)
=0.3776 cos(x) + 0.3518sin(x) + 0.5131

exp(x) +1.1449 exp(-x)(5)

4.1.2. Exact solution:
The exact solution, u, = a cos(x) + b sin(x) + cexp(x) + d
exp(-x) +e
=0.3776 cos(x) + 0.3518sin(x) + 0.5131
exp(x) + 1.1335exp(-x) -1 (6)

4.1.3. Discussion of Results for case I:

Fig. 4 depicts the displacement, slope, curvature,
sharpness, and error plot for both novel and computational
methods for a beam length varying from [-1< § < — %].

Displacement is initially O at -1 units and zeroes at -0.5 units
for both procedures, which varies parabolically. At -1
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units,the displacement inaccuracy is -2x107, and it grows
exponentially to -3x 107 at -0.5 units. Both approaches have
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Fig.4. Displacement, slope, curvature, sharpness, impendent,
fifth, sixth, seventh order and error (Novel &

@) —

Computational) for u 1+u varies from -1< § < — %

a slope& Sthorder of 5 at -1 unit, which falls to -5at -0.5. At
-1 units, the slope error is -3X10-3 and decreases
exponentially up to -2x10-3. For both approaches, the
curvature & 6th order is 0 at -1 units and 0 at -0.5 units.
Curvature error is 2X10-3 at -1 units,growing exponentially
to 3x10-3 at -0.5 units. For both techniques, sharpness& 7th
order is -200 at -1 units and increases to 200 at -0.5 units.
Sharpness error is 3x10-3 at -1 unit and rapidly decreases to
2x10-3 at -0.5. For both methods, the impendent function is
1000 at -1,-0.5 units. The impendent error is -2X10-3 at -1
units,growing exponentially to -3x10-3 at -0.5 units.The
novel and computational solutions nearly coincide, and the
maximum displacement, slope, curvature, sharpness,and
impendent values observed are 0.8, 5, -30, 200, and 1000
units.

4.2. Case 2:The prevailing differential equivalence of the 4™
order equation is u® = (7*-1) sin(rrx) + u, and the Boundary

. 1\ _ NN ol 1 n o (1)
conditions are [u (— 5) =0,u (E) =0,u (— 5) =0,u (E) =
0], and diverges from [—% <¢é< %].

4.2.1. Novel technique solution:
Displacement, u = a sin(x) + b sin(mx) + cexp(x) + d exp(-x)
+e sin(x+gx) + f sin(x-hx)
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=-11.3361 sin(x) - 4.4348sin(mx) +
4.2553 exp(x) - 4.2553 exp(-x)
+11.2544 sin(x+5.8196x) + 2.1416 sin
(x- 4.1416x%) (7

Slope, j—l;: a cos(x) + b mcos(mx) + c exp(x) —d
exp(-x) + e cos (x + gx) (g + 1) fcos (x
-hx) (h -1)
=-11.3361 cos(x) - 4.4348 mcos(mx) +
4.2553 exp(x) + 4.2553 exp (x) +
76.7505 cos (x + 5.8196 x) - 6.7281 cos
(x - 4.1416x%) ®)

Curvature, —=—a sin(x) - b 1 sin (T x) + ¢ exp(x)+ d

2
b d 2
exp(-x) —e sin (x + g x) (g +1)* — f sin
(x - hx) (h - 1)
=11.3361 sin(x) + 4.4348 1’ sin (1 x) +
4.2553 exp(x) - 4.2553exp (-x) —
523.4077 sin (x + 5.8196 x) — 21.1370

sin (x - 4.1416 x) (9)

d3u 3
Sharpness function, — et cos(x) - b cos (M x)+c
exp(x) -dexp(-x) —ecos(x+ g

x) (g +1)* = fcos (x - hx) (h - 1)°

=11.3361 cos(x) + 4.4348 ° cos (Tt x) +
4.2553 exp(x) + 4.2553exp(-x) —
3569.4311cos (x + 5.8196 x) + 66.4039
cos (x -4.1416 x) (10)

Impendent functlon dhu_ = +a sin (x) + b ' sin (M x) + ¢
exp(x) +dexp(-x) +esin (x + gx)(g+
D*+ fsin (x — hx) (h - 1)*
=-11.3361 sin(x) - 4.4348m" sin (7 x) +
4.2553 exp(x) - 4.2553exp (-x) +
2434.2092 sin (x + 5.8196 x) —
208.6144 sin (x - 4.1416 x) (11)

4.2.2. Exact solution:

The exact solution, u, = a sin(x) + b sin(rx) + ¢ exp(x) +d
exp(-x) + e sin(x+gx) + f'sin (x-h x)

=-11.3361 sin(x) - 4.4348 sin(mx) +
4.2553 exp(x) - 4.2127 exp(-x) +
11.2544 sin(x+5.8196x) + 2.1416 sin
(x- 4.1416x%) (12)

4.2.3. Discussion of Results for case 2:
Fig. 5 illustrates the displacement, slope, curvature,
sharpness, and error plots for both new and computational

approaches for a beam length changing from [—% <E< %].

Displacement is initially 0 at 50 units and zeroes at 0 units
for both procedures, and it varies sinusoidally. At -0.5 units,
the displacement inaccuracy is 6x107, and it falls
exponentially to 3x 107 at 0.5 units. Both approaches have a
slope of -200 at -0.5 units, which climbs parabolically to
200 at 0 units. At -0.5 units, the slope error is -6x10~ and
falls exponentially to -3x10~. For both approaches, the
curvature is 200 at -0.3 units and 0 at 0. Curvature error is
6x107 at -0.5 units and gradually decreases to 3x107 at 0.5
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units. For both techniques, sharpness is 1000 at -0.5 units
and declines exponentially to -1000 at O units. Sharpness
error is -6x 107
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Fig.5. Displacement, slope, curvature, sharpness, impendent,
fifth, sixth, seventh order (Novel & Computational) for u®

= (n*-1) sin(mx) + u differs from —> < § < .

and falls exponentially up to -3x107. Impendent and 6™
order have the same values but are opposite at -0.5. It is -
5x107 at -0.5 units and gradually decreases to 3x107 at 0.5
units.5™ and 7" order have the same values, but opposite at -
0.5, 0 at -0.5, and 0.5 units and gradually decrease to 3x 107
at 0.5 units.The maximum displacement, slope, curvature,
sharpness, and impendent values measured are 50, 200,
200,1x10", and 4x 10* units, respectively.

4.3. Case 3: The presiding differential equality of the fourth
order equation is u ¥ = I+u, and the Boundary stipulations

are [u (1) = 0, u (%) =0, u" (1) =0, v G) = 0], and

1
contrasts from; <&

4.3.1. Novel technique solution:

Displacement, u = a cos(x) + b sin(x) + ¢ exp(x) + d exp(-
X)+e

=0.3776 cos(x) + 0.3518 sin(x) + 0.1145
exp(x)+ 0.5131 exp(-x) -1 (13)
=-asin(x) + b cos(x) + ¢ exp(x) -d exp(-
X)

=-0.3776 sin(x) + 0.3518 cos(x) + 0.1145
exp(x) - 0.5131 exp(-x) (14)

= -acos(x) — b sin(x) + ¢ exp(x) + d exp(-

X)

du
Slope, ™

d%u
Curvature, ey
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=-0.3776 cos(x) - 0.3518 sin(x) + 0.1145
exp(x) + 0.5131 exp(-x) (15)

3
Sharpness function, 372 = a sin(x) — b cos(x) + c exp(x) — d
exp(-x)
=0.3776 sin(x) - 0.3518 cos(x) + 0.1145
exp(x) -0.5131exp(-x) (16)

Impendent functlon,?1 - = acos(x) + bsin (x) + cexp(x) +d
exp(-x)
=0.3776 cos(x) + 0.3518 sin(x) + 0.1145
exp(x) +0.5131exp(x) (17)

4.3.2. Exact solution:
The exact solution, u, = a cos(x) + b sin(x) + ¢ exp(x) +d
exp(-x) +e
=0.3776 cos(x) + 0.3518 sin(x) + 0.1145
exp(x) + 0.5080 exp(-x) -1(18)

4.3.3. Discussion of Results for case 3.

Fig. 6 illustrates the displacement, slope, curvature,
sharpness, and error plots for both innovative and
computational ~ approaches. = The  innovative  and
computational solutions nearly correspond to a beam length

change from [% < § < 1]. For both techniques, displacement

is initially O at 0.5 unit and zero at 1 unit, varying
parabolically. The displacement error is -3X107at 0.5 units
and reduces exponentially to -2x 107 at 1 unit. The slope for
both procedures is fiveat 0.5 units, then drops exponentially
to -5at 1 unit. The slope error is -0.05 at 0.5 units, increasing
rapidly up to 0.05. Both approaches have a Curvature & 6™
order of -30 at 0.74 and 0 at 0.5,1 units. Curvature error is 0
at 0.5 units and increases to 0.3x107and decreases to 0 at 1
unit. Sharpness& 7™ order is -200 at 0.5 units and increases
exponentially to 200 at 1 unit for both techniques. Sharpness
error is 2x 107at 0.5 unit and declines rapidly to -2x 10~ at 1
unit.For both methods, the impendent function is 1000 at -
1,-0.5 units. The impendent error is -2%x107 at -1 units, and
it grows exponentially to -3x 107 at -0.5 units, and the
maximum displacement, slope, curvature, sharpness, and
impendent values measured are 800, 5, -30, 200, and 1000
units, respectively.

4.4. Case 4:The reigning differential contrast of the 4™ order
equation is u ) = 1+u, and the Boundary prerequisites are [u
(0)=0,u (1) =0,u"(0)=0,u" (1) =0], and varies from [0
<¢<1]

4.4.1. Novel technique solution:

Displacement, u = a cos(x) + b sin(x) + ¢ exp(x) + d exp(-
X)+e
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) -1(19)

= - asin(x) + b cos(x) + ¢ exp(x) — d exp(-

X)
=-0.5000 sin(x) + 0.2732 cos(x) + 0.1345
exp(x) - 0.3655 exp(-x) (20)

= -a cos(x) — b sin(x) + ¢ exp(x) + d exp(-

du
Slope, -

d%u
Curvature,m
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X)
=-0.5000 cos(x) - 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) 21
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Fig.6. Displacement, slope, curvature, sharpness, impendent,
fifth, sixth, seventh order (Novel & Computational) for u®
= 1+u varies from% <E<1.

3
Sharpness functlon Y _a sin(x) — b cos(x) + ¢ exp(x) —d

exp(-x)
= 0.5000 sin(x) - 0.2732 cos(x) + 0.1345
exp(x) -0.3655 exp(-x)  (22)

=a cos(x) + b sin(x) + ¢ exp(x) + d

exp(-x)
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) (23)

. d*u
Impendent functlon,w

4.4.2. Exact solution:

The exact solution, u, = a cos(x) + b sin(x) + ¢ exp(x) +d
exp(-x) +e
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345
exp(x) + 0.3619 exp(-x) — 1 (24)

4.4.3. Discussion of Results for case 4.

Fig. 7 illustrates the displacement, slope, curvature,
sharpness, and error plots for both novel and computational
methods for a beam length change from [0< & < 1]. For
both ways, displacement is initially 0 at 0,1 unit, and it
varies parabolically. The displacement inaccuracy is -
1.5%10-5 at 0 units and decreases exponentially to -1x10-5
at 1 unit. The slope & 5th order for both techniques is 0.04
at 0 unit; then it decreases exponentially to —0.04 at 1 unit
and zeroes at 0.5 unit. The slope & 5th order error is 2X10-5
at 0 unit and decreases exponentially up to 1Xx10-5. Both
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approaches have a curvature & 6th order of -0.1 at 0.5 units
and 0 at 0,1. Curvature & 6th order error is -1.5x10-5 at 0
units and decreases exponentially to -1x10-5 at 1 unit.
Sharpness & 7th
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Fig.7. Displacement, slope, curvature, sharpness, impendent,
fifth, sixth, seventh order, and error (Novel &
Computational) for u™® = 1+u differs from 0< £ < 1.

order is -0.5 at 0 units and grows exponentially to 0.5 at
1 unit and zero at 0.5 units for both approaches. Sharpness
error is 2X107at 0 unit and drops exponentially to 1x10~ at
1 unit.For both methods, the impendent function is one at 0
and 1 unit. The impendent error is -1.5x107at 0 units and
decreases exponentially to -1x107 at 1 unit. The novel and
computational solutions closely correspond, and the
maximum displacement, slope, curvature, sharpness, and
impendent values measured are 0.01, 0.04, -0.1, 0.5, and 1
unit, respectively.

4.5. Case 5: The overseeing differential contrast of the
fourth order equation is u ¥ = (r*-1) sin(x) + u, and the
Boundary specifications are [u (0) =0, u (1) =0, u" (0) =
0, u" (1) = 0], and differs from [0 < & < 1].

4.5.1. Novel technique solution:

Displacement, u = a cos(ex) + b sin(fx) + ¢ sin(mx) +d
sin(x+gx)
=15.7614 cos (4.1416x) -5.7614 sin
(4.1416x) -4.4348 sin(rrx) +11.2544

sin(x+2.1416x) (25)
Slope, j—z = -ae sin(ex) + bf cos(fx) + cm cos (x) +
d cos(x+gx) (1+g)

=-23.8614 sin (4.1416x) - 23.8614 cos
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(4.1416x) -4.43487 cos (x) +
35.3568 cos(x+2.1416x)  (26)
2

Curvature 372 = -ae” cos(ex) — bf” sin(fx) - cm” sin(mrx) —
d sin(x+gx) (1+g)
= -98.8244 cos (4.1416x) + 98.8244 sin

(4.1416x) + 4.4348 7* sin(mrx)
-111.0769 sin(x+2.1416x) (27)

Sharpness function, 3 = ac’ sin(ex) — bf® cos(fx) — e’
cos(mx) - d cos(x+gx) (1+g)’
=409.2911 sin (4.1416x) + 409.2911 cos

(4.1416x) + 4.4348 m’cos(mx) -
348.9592 cos(x+2.1416x) (28)

Impendent functlon,i—4 = ae* cos(ex) + bf * sin(fx) + cn*
sin(mrx) + d sin(x+gx) (1+g)*
=1695.1200 cos (4.1416x) - 1695.1200
sin (4.1416x) - 4.4348 m'sin(x) +
1096.2902 sin(x+2.1416x) (29)

4.5.2. Exact solution:

The exact solution, u, = a cos(ex) + b sin(fx) + ¢ sin(rx) + d
sin(x+gx)
=15.7614 cos (4.1416x) -5.8196 sin
(4.1416x) -4.4348 sin(mx) + 11.2544
sin(x+2.1416x) (30)

4.5.3. Discussion of Results for case 5:

Fig. 8 The displacement, slope, curvature, sharpness, and
error plots for both novel and computational approaches are
shown. Length varies for a beam [0< § < 1]. For both
methods, displacement starts at zero and increases
parabolically. At 0.38 units, the displacement inaccuracy is -
3x10™, increasing parabolically to 5 X107 at 1 unit. Both
approaches have a 200 at 0 unit slope, which declines
parabolically to -200 at 1 unit and zero at 0.5 unit. The slope
error is -1.5x107 at 0 unit, increasing parabolically to
2.4 x107 at 0.7, and finally to zero at 1 unit. Curvature& 6™
orderas -800 at 0.5 units and 0 at 0, and 1 unit for both
techniques. Curvature& 6™ order error is 0 at 0, increasing
parabolically to 6x107%at 0.35 and -5x107at 1 unit.
Sharpness& 7 order starts at -20000 and increases to 20000
at 1 unit and zero at 0.5 for both approaches. At 0 unit, the
sharpness & 7™ order error is 20x107and declines to -
20x107at 0.65 unit. The maximum displacement,
slope,curvature, sharpness, and impendent values observed
are 800, 200, -800, 2x10% and 10x 10’ units, respectively.

4.6. Case 6: The governing differential reckoning of the 4™
order equation is u ¥ = 1+u, and the Boundary provisions
are [u (0)=0,u (1) =0,u" (0)=0,u" (1) = 0], and
diverges from [0 < & < 1].

4.6.1. Novel technique solution:

Displacement, u = a cos(x) + b sin(x) + ¢ exp(x) + d exp(-x)
te
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) -1(31)

Slope, j—z = - asin(x) + b cos(x) + ¢ exp(x) — d exp(-
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X)
= -0.5000 sin(x) + 0.2732 cos(x) + 0.1345
exp(x) - 0.3655 exp(-x) (32)
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Fig.8. Displacement, slope,curvature,sharpness and error
(Novel & Computational) for u® = (m*-1) sin(mx) + u varies
Displacement, slope, curvature, sharpness, impendent, fifth,
sixth, seventh order and error from 0< § < 1.

Curvature, % = -acos(x) — b sin(x) + ¢ exp(x) + d exp(-
X)
=-0.5000 cos(x) - 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) (33)

3
Sharpness function, 372 = a sin(x) — b cos(x) + c exp(x) — d

exp(-x)
=0.5000 sin(x) - 0.2732 cos(x) + 0.1345
exp(x) -0.3655 exp(-x)  (34)
4
Impendent function,jT:l =a cos(x) + b sin(x) + ¢ exp(x) + d
exp(-x)
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345
exp(x) + 0.3655 exp(-x) (35)

4.6.2. Exact solution:

The exact solution, u.= a cos(x) + b sin(x) + ¢ exp(x) +d
exp(-x) +e
=0.5000 cos(x) + 0.2732 sin(x) + 0.1345

exp(x)+ 0.3619 exp(x) — 1 (36)
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4.6.3. Discussion of Results for case 6:

Fig. 9 illustrates the displacement, slope, curvature,
sharpness, and error plots for both novel and computational
methods for a beam length change from [0< & < 1]. For
both ways, displacement is initially 0 at 0,1 unit and varies
parabolically. The displacement inaccuracy is -1.5%10-5 at

0 units and decreases exponentially to -1X10-5 at 1 unit.
The
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Fig.9. Displacement, slope, curvature, sharpness, impendent,
fifth, sixth, seventh order, and error (Novel &
Computational) for u'® = 1+u differs from 0< £ < 1.

slope & 5™ order for both techniques is 0.04at 0 unit; then it
decreases exponentially to —0.04at 1 unit and zeroes at 0.5
unit. The slope & 5™ order error is 2x107° at 0 unit and
decreases exponentially up to 1x107. Both approaches have
a curvature & 6" order of -0.1 at 0.5 units and 0 at 0,1.
Curvature & 6™ order error is -1.5x107at 0 units and
decreases exponentially to -1x107 at 1 unit. Sharpness & 7™
order is -0.5 at O units and grows exponentially to 0.5 at 1
unit and zero at 0.5 units for both approaches. Sharpness
error is 2x 107 at 0 unit and drops exponentially to 1x107at
1 unit.For both methods, the impendent function is one at 0
and 1 units. The impendent error is -1.5x107at 0 units and
decreases exponentially to -1x107 at 1 unit. The novel and
computational solutions closely correspond, and the
maximum displacement, slope, curvature, and sharpness
values measured are 0.001, 0.04, -0.1, 0.5, and 1 unit,
respectively.

5. Conclusions

A novel method is employed to manage a range of technical
challenges and continuing support bridge challenges.
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Consequently, the unique technique's results are contrasted
with the precise solution. The novelapproach is simple to
utilize, even for multi-media tasks. The answer is supplied
as rapidly converging progressions with easily computable
components using the present unique method.In the
fourthorder non-homogeneous Problem, for a beam length
varying from [-1 < § < 1] from case 1 to case 3.

« The maximum displacement, slope, curvature,
sharpness,and impendent values observed are 0.8,
5, -30, 200, and 1000 units. For beam, length varies

from [-1< & < -4

]

2

% A beam length differs from [—%SES%].The
maximum  displacement, slope,  curvature,
sharpness, and impendent values measured are 50,
200, 200,1x10*, and 4x10* units, respectively.

« The maximum displacement, slope, curvature,
sharpness, and impendent values measured are
800, 5, -30, 200, and 1000 units, respectively.
respectively for beam length varies from [-

~<E<1).

In the fourthorder non-homogeneous Problem, for a beam
length varying from [0< § < 1]from case 4 to case 6.

« The maximum displacement, slope, curvature,
sharpness, and impendent values measured are
0.01, 0.04, -0.1, 0.5, and 1 unit, respectively.

« The maximum displacement, slope, curvature,
sharpness, and impendent values observed are 800,
200, -800, 2><104, and 10x10°units, respectively.

+ The maximum displacement, slope, curvature,
sharpness, and impendent values measured are
0.01, 0.04, -0.1, 0.5, and 1 unit, respectively.
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