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Abstract: In mathematics, we often come across several ways to solve the same problem, so we
should find direct rules that make it easier for us to find the direct solution to these problems. This is
what prompted us to present this paper, which dealt with the integral of 2- refined irrational
neutrosophic functions. Where we presented seven rules to find the integral of 2- refined irrational

neutrosophic functions directly, in addition to proving each case.

Keywords: irrational neutrosophic functions; 2- refined irrational; neutrosophic integrals; standard
irrational.

1. Introduction and Preliminaries

As an alternative to the existing logics, Smarandache proposed the neutrosophic logic to
represent a mathematical model of uncertainty, vagueness, ambiguity, imprecision, undefined,
unknown, incompleteness, inconsistency, redundancy, contradiction, where Smarandache made
refined neutrosophic numbers available in the following form: (a,bily,byl,,...,b,1,) where
a,by,b,,...,b, € Ror C [1]. Agboola introduced the concept of refined neutrosophic algebraic
structures [2]. In addition, the refined neutrosophic rings I was studied in paper [3], where it
assumed that I splits into two indeterminacies I; [contradiction (true (T) and false (F))] and I,
[ignorance (true (T) or false (F))]. Abobala presented the papers on some special substructures of
refined neutrosophic rings and a study of ah-substructures in n-refined neutrosophic vector spaces
[6-7].

Alhasan.Y and Abdulfatah. R also presented a study on the division of refined neutrosophic number
[8].

There are papers presented in n-Valued Refined Neutrosophic Logic and Its Applications in Physics,
Neutrosophic Rings I [4-5] and studying the integral calculus according to the logic of neutrosophic
by presenting a set of papers on that [9-10].

In addition, the AH-Isometry was extended to n-Refined AH-Isometry by Smarandache & Abobala
in 2024 [11] https://fs.unm.edu/NSS/RefinedLiteral21.pdf.
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2. Integral of standard 2- refined irrational neutrosophic functions

> Standard 2- refined irrational neutrosophic integral I:

J‘ a; + by + i1,
\/(az + b211 + Czlz)z - xz

1 —b c
= (a; + b1, + ¢, 1,)sin™?! (—+[ 2 ]I—[ 2 ]I)x +C
(@t bl + cal2) (az TS L e

Whereas a, # 0, a, # —c,, a, # —b, — 3, C = ag + bol; + ¢l and ag, by, ¢, are real numbers.

Proof:
Let's put: x = (a; + byly + ;1) sind = dx = (a, + byI; + c31,) cos 9 dY

Then:
(ay + b1y + c31,)% — x% = (a, + byl; + c,1,)% — (a, + byl; + c,1,)%sin?9

= (az + b211 + Czlz)z(l - Slnzﬁ)
= (az + ble + C212)2C05219

a, + b1, + i1,

- j ai + bl + ¢l
\/(az + bz[l + Czlz)z - x2

dxzj (ay + by1; + c,15) cos 9 dI
\/(az + b,1; + c,1,)?cos?9 2o e e

= f(al + blll + Cllz)dﬁ = (a1 + blll + C112) f d'l9

= (a1 + blll + C112)19 = (a1 + blll + Cllz)SiTl_l (m) +C
where
= sint ()
a, + b,I; + ¢, 1,
hence:

f a, + bl + 11,
V(az + byl + c;1,)? — x?

1 —b c
= (a; + b1, + ¢;1,)sin™?! (—+[ 2 ]I—[—Z]I)x +C
(@ v i) ( a, (az + c)(az + by +c3) ! ay(a; +¢;) 2

Whereas a, # 0, a, # —c,, a, # —b, — ¢,
Example 1

1+ +1,

dx
/100 + 751, + 211, — x2

Solution:

2
100 + 751, + 211, — x? = (/100 + 751, + 211,) — x?

Whereas: /100 + 75I; + 211, = Y100 + [V100 + 75 + 21 — 100 + 21]1;, + [V100 + 21 — v100]1,
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= /100 + 601, + 361, = 10 + 31, +

1+L+1, 4 1+ + 1
X =
V100 + 751, + 211, — x2 V(A0 + 3L +1)? — x2

(/13 1
= (1+11+12)sm 1((E—ﬁll—mlz)X)+C

Let’s check the answer:

d(1+1+1)“1(1 31 11) +C
X 1T 28 10 T 152t T 110 2)F

1.3, 1,
S+ +1) 10 154!~ 110 2 :
1 3 1 )
\/1 (fo— 1524 —110%) *
i__ _L
=1+ +1) 10~ 154 ~ 110"
1 3 5
(To—m’l— 1 T 2 X
_O_T ‘m’z)
1
1 a2
T 75 3 21 x
100 237161 12100
1+L+1,

B J100 + 751, + 211, — x2 (The same integral function)
+ 1 + 2— X

> Standard 2- refined irrational neutrosophic integral II:

J‘ a; + bl + 11,
x\/xz - (az + b211 + C212)2

_ <a1 azbl + b]_CZ - albz - b2C1
(az + c;)(az + by +c;)

a2C1 - a1C2 1 1 _b2 CZ
+ [— IZ> sec” (— + [ I — [ ]12) X
az(az +¢3) a; L(az +cz)(az + by +c3) az(az +¢3)
+C
Whereas a, # 0, a, # —c,, a, # —b, — ¢, C = ay + byl; + ¢yl, and a,, by, ¢, are real numbers.

Proof:
Let's put: x = (a, + byI; + c,1;) secd = dx = (a, + b,1; + ¢,1,) secV tan?d dI

Then:
.x'\/xz - (az + bz[l + Czlz)z = (az + bz[l + Cz[z) Sec'l?\/(az + bzll + C212)256C219 - (az + b211 + C2[2)2
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= (a, + byl + c,1,) sec 9/ (ay + by, + c,15)2(sec?d — 1)
= (ay + byI; + c,1,)?* secd tan ¥

a; + bl + ¢4l
- f 1+ 010 + ¢l
X\/xz - (az + ble + 62]2)2
_ f a; + b + ¢yl
B (ay + b1y + c,15)? sec9 tand

(agz + b1, + c,1,) sec9 tan ¥ dY

_ J‘ a; + b ) + ¢yl _ay+ by + ol f 9
N a, + b1, + c,1, B a, + b1, + c,l,

a; + byl + ¢l a; + byl + ¢l 1 x
= = sec (—) +C
a, + b,1; + c,1, a, + b,I; +c,1, a, + b,1; + c,1,

Whereas:

X
9 =sec™?! (—)
a, + b,I; + c,1,

Hence:
f a, + b1, + i1,
x\/xz - (az + bzll + Czlz)z

_ (a1 a2b1 + b1C2 - albz - bzcl
- \a, (az+c)(az +by+¢) 177

+ [%] 12) sec™ <(ai2 + [(az + cz)(;fz+ b, + cz)] h= [az (a262+ cz)] 12) x)

+C
Whereas a, # 0, a, # —c,, a, # —b, — ¢,

Example 2

Evaluate:

f 3471,
x\/x2 — 144 — 561, — 25I,
Solution:

2
x% — 144 — 561, — 251, = x? — (/144 + 561, + 251,)

XZ — 144 — 56[1 - 2512 = x2 - (12 + 211 + 12)2

Whereas: /144 + 561, + 251, = V144 + [V144 + 56 + 25 — V144 + 25|, + [V144 + 25 — V144]1,

= J1+72I, +8L, =12+2, +1,

3471 3+ 7,
f dx =f dx
xy/x% — 144 — 561, — 251, xy/x2 — (12 + 2I; + I,)?

_( 3+ 71, ) _1( 1 )
“\1z+2n+5)%% \\iz+2n+ )"

Yaser Ahmad Alhasan, Raja Abdullah Abdulfatah and Issam Mohammed Abdallah Abdalaziz, The integral of 2- refined
irrational neutrosophic functions, The integral of 2- refined irrational neutrosophic functions



Neutrosophic Sets and Systems, Vol. 82, 2025

36

—(1 41+271) —1(1 ! 11) i,
“\3 73917 52%2)%¢¢ \\12 7 195"t " 156 2)*

Let’s check the answer:

d (1 4I+271> 1 (1 21 11) P
dx|\2 7391 75272)%¢ \\127 195" " 156'2)*
1_2,_1,
2(1_111+2_712) 12 _195'1 1562
4397 52 (- e - 1hehs) L_L,_L,)zz_l
12 ~ 1951 ~ 156 72)*y\T2 “1951 ~1562) *
12, 1,
=(1_i,+21) 12 1951~ 1562
4 391 522 ,
1 2 1 3 1
(12~ 1955 ~ 156 2) xjx‘ T 2 T\
(- 1055 ~ 156 2)
1 4 27
_[_a—39htslk 1
12 ,_ 1,
12 ~ 1951 ~ 1562 3 1
X |x?— >
L_LI_LI)
(12 1951 ~ 1562
1
) 1
T 56 25
144 ~ 38025 't ~ 243362
3+ 71,

(The same integral function)

~ x/x2 — 144 — 561, — 251,

> Standard 2- refined irrational neutrosophic integral III:

a; + by + ¢l
J L 1 12 dx = (al + blll + Cllz)ln |x + \/XZ - (az + b211 + Czlz)z +C
\/xz - (aZ + bz[l + Czlz)z

Proof:
Let's put: x = (a, + byI; + c;I;)secd = dx = (a, + byI; + ¢,1,) secd tand dI

Then:

\/xz - (az + bz[l + C212)2 = \/(az + bzll + C212)256C219 - (az + b211 + Czlz)z

= \/(az + bzll + C212)2(56C219 - 1)

= (az + b211 + C212) tanV

- f a, + b + 11, d f a; + by + ¢l
X =
Jx2 = (ag + byly + ¢;15)? (az + byl + colp) tan ¥

(ay + by1, + c,1;) sec9 tand dI
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= f(al + blll + C112)56C19 dd = (a1 + blll + C112) f secd di

= (ay + b 1, + c1 L) In|sec9 + tan 9| + C; = (ay + b1, + ¢, 1,)In |S€Cl9 ++/sec?9 — 1| +C;

x x 2
= (ay + byl + ¢11)! + ( ) ~1|+c
(@ + byt 2)na2+19211+c212 \]a2+b211+0212 !

X 1
+
a, + byl +c,I, a,+ byd; +c,l,

= (al + blll + Cllz)ln \/xz - (az + bZI]. + C212)2

+C

= (al + blll + Cllz)ln | x + \/xz - (az + b211 + C212)2)| + C1

o
a, + b,I; + ¢, 1,

= (al + blll + 6112) [ln |(x + \/xz - (az + bZI]. + C212)2)| - lTL|a2 + bZI]. + Czlzl + Cl]

hence:
a, + bl + ¢yl
J‘ L 11 12 dx = (a1 + b111 + Cllz)ln |X + \/XZ - (az + b211 + (:212)2| + C
\/xz — (ay + byl; + c31;)?
Whereas:
X
secd = m and C = —lnlaz + b211 + C212| + Cl

Example 3

Evaluate:

1-1,+2I
f 1 2 da
Jx2—1-321 - 31,
Solution:

x? —1—321, — 31, = x? — (T + 32, + 3L,)
X% —1— 321, =3I, = x* — (1 + 4I, + 31,)?

Whereas: /1+32L +3I, =1+ [V1+32+3 - V4|, + [V4-1]I,

f 1_11+212 d f 1_11+212
X =
Jx2—1-321 -3, Jx2 — (1 + 4l + 31,)?

= (1= I +2)In|x + x7 = (1 + &I, + 3L,)?| + C

Let’s check the answer:

;—x[u — 1, +21,)In |x + 2= (1+4l + 312)2| + C]
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1+ 2x Jx2— (1 +4L +3L)2 +x
2./x2 — (1 + 41, + 3L,)? x2 — (1 + 41, + 31,)?
=1 -1 +2L) Vxt 1 ¥ 35) =1 -1 +2L) el 1¥ 3h)
x ++/x2— (1 + 4l + 31,)2 x++/x2 — (1 + 41, + 31,)2
1 1 - 11 + 212 . .
=1-1L+2l) (The same integral function)

JxZ— (1 +4L +30,)2  \Jx* —1-32I, - 3,
> Standard 2- refined irrational neutrosophic integral IV:

a; + bl + i1,
\/xz + (ay + byl + ¢,1,)?

dx = (al + blll + Cllz)ln |x + \/xz + (az + b211 + 6212)2 + C

Proof:
Let's put: x = (a; + byI; + c;1,) tan¥d = dx = (a, + by1; + c;1;)sec?9 d9

Then:

\/xz + (a; + byl + c;15)?% = \/(az + by1; + cyl;)%tan?9 + (a, + byl; + c315)?

= \/(az + b211 + Czlz)z(tanzﬁ + 1)

= (az + ble + (:212) secV

(a; + byI; + cy1;)sec?6 do

- f a, + bl + i1, d j a; + bl +cil,
X =
VX2 + (ay + byl; + c1,)? (az + b1y + c31,) secd

= f(a1 + b1, + ¢11) sec9 d9 = (a; + b1, + ;1) f sec9 d9

= (ay + b I, + ¢ I;)In|sec9 + tan 9| = (a, + by I; + c113)In |\/ tan?9 + 1+ tan19|

x x ?
= (a, + by, + ;1)1 + ( ) +1
(ay + byl + c11)In a, + b,1; + c,1, \/a2+b211+6212

X 4 1
a, + b1 +c,I,  a, + byl + ¢yl

\/x2 + (a; + byl; + ¢,1,)?

= (a1 + b1]1 + Cllz)ln

(x + V22 + (@ + b1 + ¢,1)?)

= (a1 + blll + Cllz)ln

a, + b,1; + ¢, 1,

= (a, + b 1, + ¢11,) [ln |(x + \/xz + (a, + b1, + 0212)2)| —Inla, + b1, + ¢, 1| + Cl]

Hence:
a, + bl + ¢ql
J E 11 12 dx = (al + blll + Cllz)ln |x + \/xz + (az + b211 + C212)2| + C
\/xz + (a, + b1, + c,1,)?
Whereas:
x
secd = ——  and C = —Inla, + b1, + ¢, L,| + C;

a, + b,I; + c,1,
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Example 4
Evaluate:
12 — 141, — 921,
dx
VX% 425+ 131 + 111,
Solution:

2
x? 425+ 131 + 111, = x* + (/25 + 131, + 111,)

x2+25+ 13 + 11, = x2 = (5 + I, + I,)?

Whereas: /25 + 131, + 111, = 5 + [V25 + 13 + 11 — V36]I; + [V36 — 5]1,

= J25+13L +11L, =5+1L +1,

X =
Jx2 + 25+ 131 + 111, Jx2+ (5 + 1 + )2

= (12 — 141, — 921,)In |x + 2+ G+L+5)2|+cC

Let’s check the answer:

:—x[(12 — 141; — 921,)In |x +x2+ G+ + 12)2| + C]

14 2x 2+ G+ + L)% +x
2(x2+ (5 + I, + ,)? x2+ (5+1; +1,)?
A GHh ) = (12 — 141, — 921,) VA G L)

x+x2+ (5 + 1 + )2 x+x2+ (5 + 1 + )2

= (12 — 141, — 921,)

1
X2+ G+ 1L+ 1L)?

= (12 — 141, — 921,)

_ 12-141,-921,
Jx2+ 25+ 131 + 111,

(The same integral function)

> Standard 2- refined irrational neutrosophic integral V:

j\/(az + b211 + Czlz)z - x2 dx

X
= E\/(az + byl; + cp13)? — x2

+ (a; + b1y +c;1,)* | < 1 + [ —b;, ]I [ C2 ]I )
sin — - |— X
2 a; (az + cx)(az + by +¢3) ! az(az + c3) 2

+C
Whereas a, # 0, a, # —c,, a, # —b, — ¢,

Proof:
Let's put: x = (a; + byl; + ¢c;1,) sind = dx = (a, + by1; + ;1) cos 9 dI

Then:
(az + b211 + 6212)2 - xz = (az + b211 + 6212)2 - (az + b211 + 6212)2Sin219
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= (az + b211 + 6212)2(1 - Sin219)

= (az + b211 + C2[2)2C05219

= f\/(a2 + b1y + c,1,)? —x? dx = f\/(az + byI; + cy15)?cos?9 (a, + byl + ¢;1,) cos 9 dI

(ay + b1y + ¢,

I 2
= f(az + by1; + c;15)%cos?9 dI = 2) f(cos 29 + 1)dY

2
a, + b,1; + ¢, 1,)? a, + b,1; + ¢,1,)? /1
=( 2+ bali + Cola) f(c052ﬁ+1)d19=( 2+ bali ¥ Caly) (—sin219+19)
2 2 2
a, + b,1; + c,1,)?
_ (@ 2; 2l2) (sind cos 9 +9)
— (a; + by, + c,1,)? x \/(aZ + by +¢p)? — x?
2 a, + b211 + C212 (aZ + b2 + CZ)

+ sin™t ((ai2 + [(az ¥ cZ)(;fz+ b, + Cz)] b= [ﬁ] 12) x)

Whereas:

= sint ()
B a, + b1, + c,l,
Hence:

j\/(az + b211 + Czlz)z - x2 dx

X
= E\/(az + b1y + c;15)* — x*?

(az + b211 + Czlz)z 1 _b2 Cz
+ sin™?! <—+[ ]I —[—]I)x
2 a, la;+c)(a+by + )l lay(a, +c)l?

+C

Example 5

f\/zs + 801, + 391, — x2 dx

Solution:

25 + 801, + 391, — x? = (/25 + 801, + 391,)  — x?

25+ 80I; + 391, — x? = (5 + 41, + 31,)? — x?

Whereas: /25 + 801 + 391, = V25 + [vV25 + 80 + 39 — v25 + 39]1; + [v25 + 39 — V25|,
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szs +80I, + 391, —x2dx = fJ(s + 41, + 31,)% — x2 dx

x (5+ 41, + 31,)? 1
== /G +4aL +3) —x2 4 — 1" "2 gp-1 (—) c
2\/( + 41 + 31,)? — x? + 5 sin 514l + 3], x|+

—xJ25+801+391 2+(25+401+391) in~1 (1 11+31) +C
=2 1R TR 1) 5T 22 Ta0 )"

Let’s check the answer:

d [x 25 39\ 1 1 3
—E\/25+8011+3912—x2+(7+4011+712)sm_1 (———11+Elz)x +C

dx 5 24
L 25480, +39, — 2 4+ =
= — — X oy
2 ! ? 22,/25 + 801, + 391, — x2
1 1 3
25 39 t 9z t gl
1 1 3 1 1 3 5
(g—ﬁ’l+m’2)\/1‘(§‘ﬂ’1+m’2) X
25 39
_1(25+8011+3912—2x2>+ S +40L + 51,
2\.,/25 + 801, + 391, — x2 1 2
(1—11+11)2
5724177402
_1(25+8011+3912—2x2>+1 254801, +39, 25+ 80L + 39, — x*
2\,/25+80I, + 391, —x2) 2.,/25+80I, +39, —x2 /25 + 80I, + 391, — x2

= /25 + 801, + 39, —x2 (The same integral function)

> Standard 2- refined irrational neutrosophic integral VI:

f\/xz - (az + b211 + Czlz)z dx

(a; + byl + c,1,)?
2

X
= E\/xz - (aZ + bz[l + Czlz)z + lTl |x + \/xz - (az + b2[1 + 62]2)2 + c

Proof:
Put: x = (a, + by1; + c;1,) secd = dx = (a, + byl; + c,1,) secd tan9 dd

Then:

\/xz - (az + ble + Czlz)z = \/(az + ble + CZIZ)ZseCZﬁ - (az + b211 + Czlz)z

= \/(az + bz]l + 6212)2(566219 - 1)

= (az + b211 + C212) tanV
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= f\/x2 — (az + b1, + cy1,)%dx = f(az + b1, + ¢, 1) tan 9 (a, + by1; + c,1;) secd tan9 dI
= (ay + byl + c,1,)? f secV tan?9 dY = (ay + byI; + c,1,)? f secV (sec?6 — 1)d9
= (a, + byI; + c,1,)? f(sec319 — sec9)dd
1 1
= (a, + byI; + c,1,)? [Esecﬁ tand + Elnlsecﬂ + tand9| — In|secd + tanﬂl] +C;
1 1
= (ay + byI; + c,1,)? [Esecﬁ sec?9 —1— Eln |secz9 +/sec?0 — 1” +C;

1 1
= (a, + byI; + c,1,)? [Esecﬁ sec?9 —1— Elnlsecﬂ + tanﬂl] +C (D
But:
x

sec) =——
a, + b,I; + c,1,

a, + b,I; + c,1, - a, + b,I; + ¢, 1,

x 2 1
\sec?d —1= <—> -1 —\/x2 — (az + byl + c;15)?

By substitution in (1), we get:

.[\/xz - (az + bz]l + Czlz)zdx

)2 [1 X
2 (a, + b0y + ¢,15)?
1

VX2 = (ay + byly + ¢15)?

= (a2 + b211 + C212 \/xz - (a2 + b211 + C212)2

X
+
a, + byl +c,I,  a, + b1, + ¢y,

_E n
X
= E\/xz - (az + b211 + Cz]z)z
(ay + byl + c,15)?
2

|+

1
n
a, + byI; + c,l,

(X + \/XZ - (az + b211 + (:212)2)‘

x a, + byl; + c,1,)?
ZE\/XZ—(a2+b211+6212)2—( z 2; 2 2)

- lnlaz + b211 + C212| + Cl

ln |x + \/xz - (az + b211 + 6212)2|

Hence:

j\/xz - (az + bzll + C212)2dx

(a; + by, + c,1,)?
2

X
= E\/xz - (aZ + bz[l + Czlz)z -
+C

ln |x + \/XZ - (az + b211 + Cz[z)z

Whereas:
C = _lnlaz + b211 + C212| + Cl

Example 6
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fJxZ — (1 — 41, — 31,)2%dx

(1-41, —
2

3L,)
= ;\/x2 (-4l —3L,)? — 2, |(x + Vo2 = (T =41, 3L%)| + ¢

- ;\/xz — (T4l — 3L — (1 + 321, + 3L)In |(x + {x = (1 - 41 = 3L,)2 )| + C

Let’s check the answer:

%E\/xz = (1= 4l = 31)2 — (1 + 321, + 31,)In |(x + 22 = (1 — 4L, - 31,)2)| + |

1\/ 2 —(1— 41, —31,)? +Z 2x
e x —_— —_— —
2 TR 2\/x2 —(1— 4, — 31,)?
2x
(1-—4I, — 312)2 2\/x2 — (1 — 41, — 31,)?
2 x ++/x2 — (1 — 41, — 31,)?
/ x+Jx2—(1—411—312)2\
1 x2 2 _(1—4l, —3L,)?2
S| JxE = =4I, —3L)% + — (1 —4l, - 31,2 Vit — (- 4h - 35)
T2 Jx2 — (1 -4l — 31,)? x+x2 — (1 — 4l — 31,)2
1 x? 1
—(J/x2=(1 -4, -3L)2 + — (1 -4l — 3L)2. )
=3/ P 2= (- 4L - 31,)2 O = (=4l - 3L,)?

x2— (1 —4I, —31,)? )
Vx2 = (1 — 4l — 31,)?

%(sz —(1—4l, —30,)%*+

x2—(1— 411 - 312)2 +x2— (1 -4l —31,)? ) (2(x2 —(1—4I - 312)2)>

— (1 —41I, — 31,)2 Jx2 — (1 — 4l — 31,)?

= Jx2 — (1 — 41, — 31,)? (The same integral function)

> Standard 2- refined irrational neutrosophic integral VII:

J\/xz + (ay + byl + c,15)%dx

(az + by1; + c,1,)?
2

= g\/x2 + (ap + byoly + ;)2 + In |(x +/x2 + (ap + byI; + c212)2)| +C

Proof:
Put x = (a, + byI; + ;L) tan¥ = dx = (a, + byI; + c,15)sec?9 do

Then:

\/.xz + (az + b211 + Czlz)z = \/(az + b2[1 + Czlz)ztanz'l? + (az + b211 + Cz[z)z

= \/(az + b211 + Czlz)z(tanzﬁ + 1)

Yaser Ahmad Alhasan, Raja Abdullah Abdulfatah and Issam Mohammed Abdallah Abdalaziz, The integral of 2- refined
irrational neutrosophic functions, The integral of 2- refined irrational neutrosophic functions



Neutrosophic Sets and Systems, Vol. 82, 2025 44

= (az + bZIl + C212) sect

= f\/xz + (ay + by1; + c;1,)%dx = f(a2 + by1; + c,1,) sec 9 (a, + b1, + c,1,)sec?d dY
= (a, + byI; + c,1,)? f sec39 do
= (a, + byI; + c,1,)? Esecﬁ tanV + %lnlsecﬁ + tanﬁl] +C;
= (a, + byI; + c,1,)? Etanﬁ tan?9 + 1 +%ln |tan19 + ytan?9 + 1” +C;

1 1
= (a, + byl; + c,31,)? [E tan9tan?9 + 1 + Eln |tan19 + +/tan?9 + 1” +C (2

But:
x

(az + b1, + ¢, 1)

tand =

(az + by1; + c;15) B (az + byly + c;15)

x 2 1
Jtan26 +1 = ( ) +1 VX2 + (ay + byl; + c,15)?

By substitution in (2), we get:

j\/xz + (a, + by1; + c,15)%dx

x
x2 + (ay + b1, + cy1,)?
+b2]1+C212)2\/ ( 2 241 2 2)

X 1
+
a, + byl +c,I, a,+ by0; + ¢y,

1
= (a; + by, + c,1,)? [E @

1
+ —lTL \/xz + (az + ble + Czlz)z

2

|+

X
= E\/xz + (az + b211 + C212)2
(ay + byl + ¢,1,)? 1
+ n
2 a, + byl; + ¢y,

(x ++/x2 + (a + b,y + C212)2)| +C

x ay + b1 + c,1,)?
=§\/x2+(a2+b211+(:2]2)2+( 2 221 2 2)

- lnlaz + bzll + C212| + C]_

In |x ++/x2 + (ap + byI; + C212)2|

Hence:

f\/xz + (a, + by1; + c,15)%dx

(a; + byl + c,1,)?
2

In |x +x2+ (ap + by, + ;1) + C

X
= E\/xz + (az + bZIl + Czlz)z +

Whereas:
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C = _lnlaz + b211 + C2[2| + Cl
Example 7

1) f Jx2 + (8 + 21, — 51,)%dx

(8 + 21, — 51,)?

- ln|(x+Jx2+(8+211—512)2)|+C

X
= E\/x2 + (8+2 —5L)*+

55
= ;sz +(8+2[, —5I,)% + (32 +8l, — 712) In |(x +x% + (8 +2I, — 512)2)| +C

Let’s check the answer:

d 55
E[;\/xz +(8+2L —5L,)% + <32 +8I, — 712) in |(x + Jx2 + 8 + 2L, — 5,)?)| + C]

1 2x
=2/ + (81 2L —5L)2 + 2.
2V U T2 2\/x2 + (8 + 21, — 51,)2
2x
N (8 +2I, — 512)2 szZ + (8 + 2I; — 51,)?
2 x ++/x2 + (8 + 2I; — 5I,)?
( x+\/x2+(8+211_512)2
1 x? 24+ (8+2I, —5I,)2
==| /x2+(8+2l, —5I,)? + + (8 + 21, — 51,)% Vx2 4 C 1 = 5h)
2 \ Jx2 + (8 + 21, — 51,)? x++x2+ (8 +2L — 512)2/
_1 Jx2 + 8+ 2L, —51,)2 + x + (8 + 21, — 51,)? ! )
"2 TP X2+ B+ 2L, — 51,)2 bOUH X2 ¥ B+ 2L, — 51,)2

[\.)ID—‘

xz + (8 + 211 - 512)2 )
Jx2 + (8 + 21, — 51,)2

1(x
)

(sz +(8+2I, —5L,)% +

24+ (842, —-5L)>+x%>+(8+2I, — 512)2> 1 (2(x2 + (8+2I, — 512)2)>

\/x2+(8+211_512)2 \/x2+(8+211_5[2)2

= J/x2 + (8 + 21, — 51,)? (The same integral function)

3. Conclusions

The importance of this paper lies in the fact that it provides rules for calculating the integral of
2- refined irrational neutrosophic functions directly, without the need to use long methods to solve
these integrals, in addition to use the division of refined neutrosophic numbers. We reached accurate
results in the solution, which were verified. Finally, we discussed a set of examples that illustrate the
ideas presented.
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