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Abstract: In order to calculate the indefinite integrals of the symbolic plithogenic field, we used the
substitution method, which was provided in this article. We also established a theorem that allowed
us to locate the majority of the integrals for the symbolic plithogenic functions, in addition to the

condition that must be met for the integration operation to be possible.
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1. Introduction and Preliminaries

To The genesis, origination, formation, development, and evolution of new entities
through dynamics of contradictory and/or neutral and/or noncontradictory multiple old entities is
known as plithogenic. Plithogeny advocates for the integration of theories from several fields.

We use numerous "knowledges" from domains like soft sciences, hard sciences, arts and
literature theories, etc. as "entities" in this study, this is what Smarandache introduced, as he
presented a study on plithogeny, plithogenic set, logic, probability, and statistics [2], in addition to
presenting introduction to the symbolic plithogenic algebraic structures (revisited), through which
he discussed several ideas, including mathematical operations on plithogenic numbers [1]. Also, an
overview of plithogenic set and symbolic plithogenic algebraic structures was discussed by him [3].
It is thought that the symbolic n-plithogenic sets are a good place to start when developing algebraic
extensions for other classical structures including rings, vector spaces, modules, and equations [4-5-
6-71].

Alhasan also presented several papers on calculus, in which he discussed neutrosophic definite
and indefinite integrals. He also presented the most important applications of definite integrals in
neutrosophic logic [8-9].

Integration is important in human life, and one of its most important applications is the
calculation of area, size and arc length. In our reality we find things that cannot be precisely defined,
and that contain an indeterminacy part. This is the reason for studying neutrosophic integration and

methods of its integration in this paper.
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Smarandache presented the division operation in the symbolic plithogenic field as follows [1]:
Division of Symbolic Plithogenic Components

P;
B
Xo + X%, Py +x,P + -+ x5 + P Xo+x+x,++x=0 i>j
= Xo + %Py + x,P + -+ x;P; Xotx;+x,++x,=1 i=j
0 1<j
where all coefficients x,,x, x5, ..., x;, ... € SPS.

Division of Symbolic Plithogenic Numbers
Let consider two symbolic plithogenic numbers as below:
PN, =ay+ a,P, + a,P, + -+ a,B.

PNS=b0+b1P1+b2P2+"'+bSPS

PN, { none,one many r>s
PN, @ r<s

This paper dealt with several topics, in the first part of which introduction and preliminaries
were presented, and in the main discussion part the indefinite symbolic plithogenic integrals. In the

last part, a conclusion to the paper is given.
Main Discussion

The indefinite symbolic plithogenic integrals

Definition 1

Let f:SPS — SPS to evaluate [ f(x,PN)dx
where PN =d, + d,P, + d,P, + -+ d, P,
put: x = g(w) = dx = g(w)du

by substitution, we get:

jf(x,PN)dx =jf(u)g'(u)du

then we can directly integral it.

Theorem 1
If [f(x,PN)dx = ¢(x,PN), then:

PN,
f PN,f(PNyx + PN,) dx = P—Nr(p(PNSx + PN,) + PC
N

provided that 2 s divisible.
PN

where PN, =a,+ a;P, +a,P, + -+ a,.B. ,PNg=by+ b P, +b,Py + -+ bP; ,PN, =cy+c,P; +
P, + -+ ¢, P, and PC = ¢y + ¢, Py +¢,P, + -+ ¢,.B. € SPS is symbolic plithogenic constant.

Proof:
put: PNox + PN, =u = PNgdx= du
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dx = du

PN,

f PN, f(PN,x + PN,) dx = f PN,.f(u) % du

N

_ fPNT wd
= | py, S du
.
= P
PN, o) + PC
back to the variable x, we get:
PN,
f PN, f(PNyx + PN,) dx = PN @(PNyx + PN,,) + PC
N

Using the previous theorem, we get on:

PN, (PNyx + PN,)"+!
PN, n+1

1) f PN, (PNsx + PN,)"dx = +PC

2) | ————ad In|PNx + PN, | + PC
) | PN+ PN, ¥ = By, [MIPNx + PN +

f PN, PN,
PN,

PNsx+PNp PC
PN, e +

3) JPI\/rePNS;\¢+PN-,1 dx =

PN, PN,
4) J—dx =2—— /PN + PN, + PC
JPNyx + PN, PN

PN,
5) f PN,cos(PN,x + PN,,) dx = 5 Nr sin(PNyx + PN,)) + PC

N

PN,
6) f PN,sin(PNyx + PN,)) dx = 5 Nr cos(PNsx + PN,)) + PC

N

PN,
7) f PN,sec?(PN,x + PN,) dx = 5 Nr tan(PN,x + PN,)) + PC

N

PN,
8) f PN,csc?(PNyx + PN,) dx = 5 NT cot(PNyx + PN,) + PC

N

r

N
N sec(PNyx + PN,) + PC

N

P
9) f PN,sec(PNyx + PN,) tan(PN,x + PN,)dx = P

r

PN
10) f PN,csc(PNyx + PN,,) cot(PNy,x + PN,)dx = PN

N

csc(PNyx + PN,,) + PC

Example 1
_P2(P1x+5_3P1+4P2)6

PC
P, 6 *

1) fPZ(P1X+5—3P1+4P2)5 dx
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(Pyx +5—3P, +4P,)°
= (xo +x,P, + P,) G + PC

where:

P.
P—Z =X+ X, P +x,P, = P, =xoP + P, + x,P,
1

= P, = (xo+x)P, +x,P, , then:
Xo+x;=0and x, =1

hence: % =x,+x,P, + P, ,where: x5+ x;, =0
1

let’s check the answer:

Pix 45— 3P, +4P,)° Pix +5—3P, +4P,)°
G — 2 4 pe| = 6P, (x + 2P, + P) — 2)

d
E (xg +x,P + Py)

= (xoP, + %P, + P,)(Pyx + 5 — 3P, + 4P,)"°
= ((xo + x)P, + P,)(Pix + 5 — 3P, + 4P,)"
but we have: x, + x; = 0, then:

Pix+5—3P, +4P,)°
(A 1 4P L pe = P,(Pyx + 5 — 3P, + 4P,)"

(xg +x,P, + P,)

dx 6

= (The same integral function)
2 J 2h +3 dx = d t exist

) ) Px ¥ 1+2p, —7p, +ap, X T does ot exis
because:

2P, +3
= .xo + xlpl
Py

2P1+3=.x0P1 +X1P1

2P1 +3 = (.x0+.x1)P1
then: x, + x; = 2 , but we are not able to catch the free coefficient 1 from the left-hand side

SO:
2P, +3

Py

= (does not exist)

3) fep3x‘3+P2 dx = does not exist

1 .
because: o= (does not exist)
3

6P,

msin((& —3P)x+2—P;+P,)+PC

4) f 6P,cos((P, —3P,)x +2—P; + P,) dx =

= (xo + %, P, + x,P, —3P)sin((P, —3P)x +2— P, + P,) + PC
where:
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6P,
P, — 3P,

=x9+x,P, +x,P, +x3P; +x,P,
6P, = (P, — 3P,)(xg + x, P, + x,P, + x3P; + x,P,)
6P, = xoP, + x1 P, + x,P, + x3P, + x4 P, — 3xqP, — 3x,P, — 3x,P, — 3x3P; — 3x,P,
6P, = —3(xg + x; +x,)P, —3x3P; + (xg + x; + x5, + x5 — 2x,)P, , then:

Xg+x,+x,=0,x=0and x, = -3

hence: % =x,+ x P, + x,P, — 3P, ,where: xy +x; +x, =0
47902

5) f(P3 +5P, — 5P, + 6)sec?((Py + 5)x — 8 + 4P, — 5P, + 3P;) dx

_ Py +5P,—5P, +6
B P;+5

tan((P; +5)x — 8 + 4P, — 5P, + 3P;) + PC

6 1
= (g +P, +P, —%P3)tan((P3 +5)x —8 + 4P, — 5P, + 3P;) + PC

where:

P, +5P, —5P, +6

=X+ X P +x,P + x3P

P3 +5P2 _5P1 +6= (P3 +5)(.x0 +.x1P1 +.x2P2 +.x3P3)
P; + 5P, = 5P, + 6 = xoP; + x;P; + x,P; + x3P; + 5xq + 5x, P, + 5x,P, + 5x3P;

P; + 5P, — 5P, + 6 =5xy 4+ 5%, P, + 5x,P, + (x¢ + x; + x5, + 6x35)P; , then:

6 1

Xo==,%=1,x=—-1and x3=—=

5 30

P3+5P,—5P1+6 _ 6
P3+5

hence: +P +P,— % P,

6) szcsc(P4x) cot(P,x) dx = does not exist

P .
because: P—2 = (does not exist)

4

P,
7) f—dx
\[P2x+3_P1

=2 /Px+3—P, +PC
P,

=2(X0 +X1P1 +X2P2),¢P2X+3—P1+PC

where:

— =Xy +x;P, +x,P,
P,
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2P, = xoP, + x1 P, + x,P,
2P, = (xg + x, + x,)P,
then: xy +x; +x, =2

2P
hence: P—2 =x,+ %, P, +x,P, , where: xo +x; +x, =2
2

Theorem 2
Let f:SPS— SPS ,then:

f(x,PN)
f(x'PN)dx—lnlf(x,PN)|+PC
Proof:
put:  f(x,PN)=u = f(x,PN)dx = du
1
>dx =——— du
f(x,PN)
1
>dx=—- du
) U
£(x, PN) _fa1 _fl B
£, P x = uﬁdu_ udu—ln|u|+PC

back to the f(x, PN), we get:

f(x,PN)

mdx = lnlf(x,PN)I + PC

Example 2

1J- (3+2P1_7P2+P3_5P4_ )x7
) (3+2P1_7P2+P3_5P4_ )x8+8_P1

(1 + 4P1 _ Pz)e(1+4P1—P2)x+2P3

2) e(L+4P1—P)x+2P; 1 5P, dx = In|e(t+#P=P0x¥2Ps + 5P| + PC
sin(Ps + 1)x P; +3

3 Ps +3)tan(P, + D)xdx = (Ps + 3 dx = Inl(P, +1 PC

) [Py 3y tan(p, + D = (s +3) | 2k = 2o (8 + xd +

= (3 — P;)In|cos(P, + 1)x| + PC

where:
Pl Xo+x, Py + %P, + x3P; + x, P, + x5Ps

4

P5+3=(P4+1)(XO +X1P1 +X2P2 +X3P3 +x4_P4_ +x5P5)

Ps +3=xoP, +x,.Py + %3Py + x3P, + x,Py + x5P5 + xo + 1P, + x,P + x3P + x4 Py + x5Ps5

P5+3=X0 +X1P1 +X2P2 +X3P3+(XO +X1 +X2+X3+2x4)P4+(2x5)P5 ,then:

1
X =3 ,x,=0 ,x,=0 ,x3=0 Xy = X5 =

1
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Pg+3

hence: =3- EP4 + lP5
2 2

4

4] A _f S/
) 1+ tan(Po0) “* = 1 4 Sin(Psx) x
cos(P;x)

B 1[ —14P, cos(P;x)

T2 cos(P;x) + sin(P;x) X
_—T7P, f cos(P;x) + sin(P;x) +cos(P;x) — sin(Ps;x) p
T 2P cos(P;x) + sin(P;x) X
B —7P4f —7P4fcos(P3x) — sin(P3x)
© 2P, 2P, J cos(P;x) + sin(P;x)

7 7
= (xo + X, P, + %P, + X3Py — E&)x + (xo +x, P + x,P + x3P; — §P4> In|cos(P;x) + sin(P3x)| + PC

where:
—7P,
2P, =xg+ x Py +x,P, + x3P; + x,P,

—7P, = (2P;)(xg + %, P, + x,P, + x3P; + x,P,)
—7P, = 2x4P; + 2x,P; + 2x,P; + 2x3P; + 2x,P,
—7P, = 2(xg + x1 + x, + x3)P; + 2x,P, , then:
Xo+ %, +x,+x3=0 and x, = —%

hence: P46_P;P2 =Xxo+ X P + x,P, + x3P; — §P4 , where: xo+x; +x,+x;=0

Theorem 3

Let  f:SPS — SPS, then:

fwdx = 2/f(x,PN) + PC

f(x, PN)
Proof:
put: f(x,PN) =u = f(x,PN)dx = du
1
=>dx = f'—(x, PN) du
=>dx = 7 du
flx, PN) B
f '—f(x,PN f\/ﬂudu f—du 2Vu+ PC

back to f(x,PN), we get:
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ff(x'PN) x = 2,/ f(x,PN) + PC

—d
v f(x, PN)

Example 3

5+ P, — 4P, + 2Py)x — 7P -1
1)f (5+ P — 4P+ 2P) 2 dx = —+/(10 + 2P, — 8P, + 4P;)x% — 28P,x + PC
V(10 + 2P, — 8P, + 4P;)x? — 28P,x 2

1+ P)x° 2
2)] (14F7) dx ==/(1+P)x™ — P, +9P, + PC
V@ +P)x° — P, + 9P, 9

Theorem 4
f:SPS — SPS , then:

ni _ [f(x' pN)]n+1
[trce i o iy ax =L pe
Proof:
put: f(x,PN) =u = f(x,PN)dx = du
=>dx = ; du
f(x, PN)

1
=>dx=—- du
u

/.

n+1

J[f(x,PN)]"f(x,PN) dx =Ju”1’1%du = Ju"du = + PC

n+1

back to f(x, PN), we get:

J[f(x’PN)]nf(x’PN) dx =%+PC

Example 5
1
1) J- Pyx3[(P, + Dx3]*dx = ZJ 4P x3[(P, + 1x3]*dx

Py [B+2L +2)x)°
T P+1 5

+PC

1 3421 + 21)x3]°
=EP3[( 15 L

1
=1oPs [B+ 21, + 2I,)x*]° + PC

where:

Pl Yo +x1 P + P, + X3P
2

Py = (P, + 1)(xg+ x, P, +x,P, +x3P;)
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Py = xoP; + %P3 + x,P3 + X3P + xg + x,P; + x,P, + x3P;
Py = x5+ x. P +x,P, + (g + x; + x5 + 2x3)P; , then:

1
x0=0 ,x1=0 ,x2=0 ,x?,:E

P, 11
2)] (J/Pix — 5P, +8P,) dx
,¢P1X—5P1+8P2

12
P, (\/(2 +L+L)x—1 + 212)
P 12

+PC

12
(J(z +L+L)x—1 + 212)

P
12 + PC

= (xg + x,P, + P;)

where:

P,
P—2=XO+X1P1+XZP2 = P2=XOP1+X1P1+XZP2
1

= P, =(xy+x)P, +x,P, , then:
Xo+x;,=0and P, =1

hence: i—i =xy+x,P, +P, ,where: x,+x;, =0

5. Conclusions

In this paper, we discussed integrations in the symbolic plithogenic field, where we presented direct
methods for solving most integrations of symbolic plithogenic functions, and we arrived at the

condition that must be met in order for integration to be possible.
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