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Abstract. Development of interval numbers have shown various beliefs regarding the
arithmetic and the formulas, one of them is regarding interval numbers with powers.
However, there is a deficiency regarding further use for the previous formula of interval
number @ with power k where k is a positive integer, that is the basic characteristic of
exponents does not apply such as @* & a' = a**!. There are some multiplication formulas
for interval numbers, but the result of multiplication of an interval number with its invers
is not equal to I = [1,1]. Therefore, this article will establish a new formula for interval
numbers with powers of positive integers using the new formula of multiplication for
interval numbers so that a* ® a' = a**! apply. Based on this new formula of interval
numbers with positive integer powers, formula for interval numbers with fractional powers
will also be construct along with the properties that apply to this formula.
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1 Introduction

There is a property of exponents in real numbers such as a™ ® a™ = a™*", this basic property
underlies other properties therefore this property should also apply in interval numbers such that
am™ @ a™ = a™*". In order to determine whether this property apply to interval numbers, we
need to specify the multiplication formula we are going to use. There are many opinions
regarding the multiplication operation that applies to interval numbers. In [1-4], minimum,
maximum and some constants are used in the multiplication of two interval numbers.
Meanwhile in [6-13], multiplying two interval numbers is sufficient by only using the maximum
and minimum. The formulas for multiplication of two interval numbers given in [1-4] and [6-
13] will not be used in this article because those still have deficiency such as the multiplication
of an interval number and its invers does not generate an identity of interval number and division
is undefined if several conditions are not fulfilled. In [14-16], suppose there is an interval
number @ = [a, @] then the inverse of @ cannot be determined if a < 0 and @ = 0. In [10-
11],[14] and [17], the invers of an interval number @ = [g, E] is undefined ifa = 0 and a = 0.
Whereas in [1-4],[7-9],[14-15] and [17-19], the invers of an interval number & is undefined if
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0 € da. Other opinions regarding the formula for invers of interval numbers are given in [1-
4],[14-15],[90-11],[13] and [20], but the results of multiplication of any interval numbers and
its invers does not generate identity I = [1,1]. In this case, new formula given in [21] will be
used based on the definition of positive fuzzy triangular numbers shown in [22-27]. In [21], the
general formula of the inverse of an interval number is also given so that the multiplication of
the interval and its invers is an identity of interval numbers.

In [1] interval numbers with powers of positive integers are introduced. The general formula for
interval number @ to the power of k where k is a positive integer are a* = [a*,@"] if a* < @"
and a* = [@",a¥] if @ < a¥. But, the exponential property does not apply if you use this
formula, so that @™ ® a" # a@™*™. Using the multiplication formula given in [21], the
exponential property does not apply. In [6], the multiplication formula given in [6-13] is used
such as using the maximum and minimum, but even if we used this multiplication formula, the
exponential property still does not apply if a < 0. In order for the exponential property applied
to interval numbers, we need to determine a new formula for interval numbers with positive
integer powers using multiplication operation of interval numbers given in [21]. Based on this
new formula for interval numbers with powers of positive integers, we can construct the formula
for interval numbers with powers of fractional numbers. Using these new formulas, we can show
that the exponential property applies to interval numbers so that a™ @ a™ = a™*" for any
interval number @ and m, n are positive rational numbers.

2 Literature Study

2.1 Algebra of Interval Number

General form of any interval number & is @ = [a, @] € IR where IR ={a =[a,a]|a,a€
R,a <a}. Let @ = [a,a] dan b = [b, b] be some interval numbers where &,b € IR* and IR*
defined as IR* = {% = [x,X| | x, X € R }. In [29], the algebra of interval numbers is shown as
follows:

i. a@®b=[a+ba+b]
ii. a©b=[a—ba-b]
N { kaka|, k=0
iii. kda = —
ka, ka|, k<0
iv. aiQ®b= [g : m(E) + b - m(a@) — m(@)m(b),a - m(E) +b-m(@a) - m(d)m(E)]
V. S-a ®%
1 _ [2m(B)-b 2-m(b)-b
where ;= [ B | m(p) ]

2.1 Midpoint Theorems

Definition 2.1.1 In [1-8], [11] and [17], midpoint of an interval number @ = [g, E] is defined as

follows
ata

m(a) =



Theorem 2.1.2 Let @ = [a, @] and b = [b, b] be any interval numbers, then
1. m(d ® E) = m(a) - m(b)
2. m(@@m) =man"
1\ 1
3. m (E) T m@
Proof :

1 m(d ® B) _ Qm(l})+g~m(d)—m(d)m(E):E-m(b)+E-m(d)—m(d)m(5)

_ m(b)(a + @) + m(@ (b + b) — 2m(@m(b)

2
m(E)m(d) + m(d)m(E) — m(d)m(B)

= m(@)m(b)
1 1(2m(d@)—-a , 2-m(@)-a
2. m (E) = E( m@? T m@z )
B 2m(a) a 2m(ad) a
“2m(@)? 2m(@)?  2m(@? 2m(a)?
2 m(a)

- mga) T m@@)?
~m(a)

3. m@@) =m@; ®a, ®Q a,)

= m((@ ® @ ®Q dn_1) ® dy)
= m(d1 ® a, R dn—l) ’ m(an)
= m(a,) - m(a;) = m(an-1) - m(y,)
=m(a)"

3 Result and Discussion

3.1 Intervals Numbers with Positive Integers Powers

In this section, we will show the general form of interval numbers with powers of positive
integers and fractions. Then, we will also show several properties that apply to these interval
numbers

Theorem 3.1.1 Let d be any interval number and n is positive integer, then
a" = [(na) -m@™ - (n - 1) - m(@), na) - m@ ") - (n - 1) - m(@")]

Proof :
We will use induction method. Let S be a set where P(n) is true forn € N. If n = 1, then

a=[(1-a) m@" - A -1 m@"", 1D m@ - A1) m@"]



a=[aq]

Therefore, P(1) istrue dan 1 € S. Next, we assume that P (k) is true and wish to infer from this
assumption that P (k + 1) is also true. If k € S,then
a* =[(ka) -m(@"1) — (k — 1) - m(a"), (ka) - m@-") — (k — 1) - m(a")]

If we multiply a to both sides, then

a* ® a = [(ka) -m@1 — (k- 1) -m@"), (ka) - m@1 -k -1)-m@)|®a

= (k) - m(@) = (k = 1) - m(@)) m(@) + a - m(@*) - m(@*)
-m(a), ((ka) - m(@-1) - (k — 1) - m(@*))m(a) + a - m(a*)
-m(@) - m@)

= [(ka) - m(@)* — (k — 1) - m(@*** + a- m(@)* — m(@)***, (ka) - m(a)*
- (k=1 -m@** +a-m(@* - m(@"*+]

= [(a-m@")(k + 1) = m(@***(k — 1+ 1), (@- m@*)(k + 1)
—-m(@*t(k — 1+ 1)]

= [k + D(a-m@*) - ((k + 1) — Dm@***, (k + D(@- m(@*)
- ((k+1) - Dm(a)**?]

— dk+1

Therefore, P(k + 1) istrueand (k + 1) € S. Based on principle of mathematical induction, this
formula holds for all n € N.
Theorem 3.1.2 Let @ be any interval number and p, q are positive integers, then
a* ® a? = arta
Proof :

a? @ a’ = [(pa) - m@@" - (p — 1) - m(@»), (pa) - m@ ") — (p — 1) - m(a")}
® [(qa) - m@ - (g - 1) - m(@, (@@ - m(@") - (g - 1)
. m(dq)]
=[((pa) - m(@ " - @ - 1) - m(@») ) m(@)
+((qg) - m(@) - (q — 1) - m(a®) ) m(a”)
— m(@)m(@), ((p@) - m(@") - (p — 1) - m(@))m(as)
+((q) - m(@™) - (q — 1) - m(@ ) m(@) — m(@)ym(a)|

=1 Introduction
There is a property of exponents in real numbers such as a™ @ a™ = a™*", this basic

property underlies other properties therefore this property should also apply in interval numbers
such that @™ ® a™ = @™*". In order to determine whether this property apply to interval



numbers, we need to specify the multiplication formula we are going to use. There are many
opinions regarding the multiplication operation that applies to interval numbers. In [1-4],
minimum, maximum and some constants are used in the multiplication of two interval numbers.
Meanwhile in [6-13], multiplying two interval numbers is sufficient by only using the maximum
and minimum. The formulas for multiplication of two interval numbers given in [1-4] and [6-
13] will not be used in this article because those still have deficiency such as the multiplication
of an interval number and its invers does not generate an identity of interval number and division
is undefined if several conditions are not fulfilled. In [14-16], suppose there is an interval
number @ = [a, @] then the inverse of @ cannot be determined if a < 0 and @ = 0. In [10-
11],[14] and [17], the invers of an interval number @ = [a, @] is undefined if a = 0 and @ = 0.
Whereas in [1-4],[7-9],[14-15] and [17-19], the invers of an interval number & is undefined if
0 € a. Other opinions regarding the formula for invers of interval numbers are given in [1-
4],[14-15],[90-11],[13] and [20], but the results of multiplication of any interval numbers and
its invers does not generate identity = [1,1]. In this case, new formula given in [21] will be
used based on the definition of positive fuzzy triangular numbers shown in [22-27]. In [21], the
general formula of the inverse of an interval number is also given so that the multiplication of
the interval and its invers is an identity of interval numbers.

In [6] interval numbers with powers of positive integers are introduced. The general
formula for interval number @ to the power of k where k is a positive integer are d* = [gk,a"]
if a¥ < @* and a* = [a*, a*] if @* < a*. But, the exponential property does not apply if you
use this formula, so that @™ & a™ = a™*". Using the multiplication formula given in [21], the
exponential property does not apply. In [6], the multiplication formula given in [6-13] is used
such as using the maximum and minimum, but even if we used this multiplication formula, the
exponential property still does not apply if a < 0. In order for the exponential property applied
to interval numbers, we need to determine a new formula for interval humbers with positive
integer powers using multiplication operation of interval numbers given in [21]. Based on this
new formula for interval numbers with powers of positive integers, we can construct the formula
for interval numbers with powers of fractional numbers. Using these new formulas, we can show
that the exponential property applies to interval numbers so that a™ @ a" = a™*" for any
interval number @ and m, n are positive rational numbers.

2 Literature Study

2.1 Algebra of Interval Number

General form of any interval number & is @ = [a, @] € IR where IR ={a =[a,a]|a a€
R,a <a}. Let @ = [a,a] dan b = [b, b] be some interval numbers where &,b € IR* and IR*
defined as IR* = {% = [x,X| | x, X € R }. In [29], the algebra of interval numbers is shown as
follows:

Vii a@®b=[a+ba+b]
vi. @©b=[a—ba-—Db]
_ ([kaka], k=0
Viil. kda = —
{[ka, ka|, k<0
iX. aiQ®b= [g : m(E) + b - m(a@) — m(@)m(b),a - m(E) +b-m(@a) - m(d)m(E)]



2m(b)-b 2:m(b)-b
m()”> ' m(b)’

2.1 Midpoint Theorems

Definition 2.1.1 In [1-8],[11] and [17], midpoint of an interval number @ = [g, a] is defined as

follows
at+a

m(a) =

Theorem 2.1.2 Let @ = [a, @] and b = [b, b| be any interval numbers, then
4. m(a®b) = m(a) - m(b)
5. m@@) = m@a"

6. m (é) = mzd)

Proof :
4 m(d ® E) _ g-m(ﬁ)+g-m(ﬁ)—m(ﬁ)m(5);—H-m(b)+5»m(d)—m(d)m(5)
_ m(E)(g + E) + m(d)(g + E) — 2m(d)m(5)
B 2
= m(E)m(d) + m(d)m(E) — m(d)m(B)
= m(d)m(f))
1 -m(@)—-a -m(@)—-a
5 m (E) = %(2 m(a)? + : m(a)? )
_ 2m(a) a 2m(a) a
T 2m(@)? 2m(@)?  2m(@)? 2m(a)?
2 m(a)

“m@  m@)?
1

~ m(@)
6. m@@) =m@@ Q d, ®® d,)
m((@; @ @ ®@Q dn-1) ® dy)
m(d1 ®ad, QR dn—l) : m(dn)

=m(a,) - m(a,) = m(ln_1) - m(a,)
=m(a)"



3 Result and Discussion

3.1 Intervals Numbers with Positive Integers Powers

In this section, we will show the general form of interval numbers with powers of positive
integers and fractions. Then, we will also show several properties that apply to these interval
numbers

Theorem 3.1.1 Let @ be any interval number and n is positive integer, then

@ = [(na) - m@ ") - (n— 1) - m(@, (na@) - m@*) — (n — 1) - m@")]

Proof :
We will use induction method. Let S be a set where P(n) is true forn € N. If n = 1, then

a=[1-a) m@™"'-A-1D) -m@"L0A-a) - m@"t-1-1) - m@?*
a=[aq]
Therefore, P(1) istrue dan 1 € S. Next, we assume that P (k) is true and wish to infer from this
assumption that P(k + 1) is also true. If k € S,then
a* =[(ka) -m(@"1) — (k — 1) - m(a*), (ka) - m(@-1) — (k — 1) - m(a")]

If we multiply @ to both sides, then

a* ® a = [(ka) -m@@") - (k- 1) -m(a"), (ka) -m@-* - (k- 1) -m@)| ®a

= [((ka) - m(@) = (k = 1) - m(@)) m(@) + a - m(@*) - m(@*)
-m(a), ((ka) - m(@-1) — (k — 1) - m(@*))m(a) + a - m(a*)
—m(@) - m@)

= [(ka) - m(@)* — (k — 1) - m@*** + a - m(@)* — m(@)**, (ka) - m(@*
- (k=1 -m@** +a-m(@* — m(@*+]

= [(a- m@*)k + 1) —m@**' (k — 1+ 1), @ m@") (k + 1)
—m(@*(k —1+1)]

= [(k + D(a - m@*) — ((k + 1) — Dm(@)**, (k + D (@ - m(a)*)
- ((k+ 1) - Dm(a)**?]

— dk+1

Therefore, P(k + 1) istrueand (k + 1) € S. Based on principle of mathematical induction, this
formula holds for all n € N.

Theorem 3.1.2 Let @ be any interval number and p, q are positive integers, then
P ® @l = grte

Proof :



a* ®a? = [(pa) -m@") - (p -1 -m@),(pa) -m@ ") - (p-1)-m@a))]
® [(ga) -m@@" - (g — 1 -m(@), (ga) -m@") - (g - 1)
. m(dq)]
=[((pa) - m@ - ( - 1) - m(@) ) m(a%
+((q2) - m(@™ - (g - 1) - m(a®) ) m(ar)
— m@)m(@), ((pa) - m@ " - (p — 1) - m@"))m(a’)
+((q) - m(@™) - (q = 1) - m(@) m(@?) - m(@ym(a)|
= [(pa) - m@~") - m(@") - (p — 1) - m(@) - m@") + (qa) - m(@*) - m(ar)
— (q - 1) - m(@%) - m(a) - m@)m(@?), (pa) - m(a@"
-m(@® — (p — 1) - m(@) - m(@") + (qa) - m(@*) - m(@a)
— (q - 1) - m(@") - m(a@) — m(@)ym(@")]
= [(pa) - m(@P~**7 - (p — 1) - m(@P** + (qa) - m@P - (¢ — 1)
-m(@P — m@P*, (p@) - m@P 1 — (p — 1) - m(@)PH
+(q@) - m@P~* — (g — 1) - m(@P* — m(@)P*]
=[(@+q) -am@P 1 - (p +q— 1) - m@P*, (p + q) - am(@)P~**4

=@ +q-1) m@?r+]
= gprta

3.2 Interval Numbers with Positive Fractional Powers

Theorem 3.2.1 Let X be any interval number and a, b are positive integers, then

a
%b =

ax+ (b —aym(x) ax+ (b — a)m(i)l

- 1-2
b-m(X) b b-m(X)
Proof :

We will use induction method. Let S be a set where P(n) is true for n € Q*. If n = 1, then

=

[+ @-Dm@E 1%+ 1 - Dm®
B [ 1-m(x)1-1 ’ 1-m(x)1-1 ]

% =[x%]

Therefore, P(1) istrue dan 1 € S. Next, we assume that P (k) is true and wish to infer from this
assumption that P(k + 1) is also true. If k € S where k = S, then

<
Xd =

@+m—®m@mﬁ+w—wm@l

1-£ 7 1-£
d-m(x) d d-m(x) d

If we multiply % to both sides, then



<
XdQX =

cx+(d—-—c)m(X) cx+(d - c)m(i)] N
R x

1-£ 7 1-£
d-m(x) d d-m(x) d

(ci - dmm) m(®) +x-m (%) ~ m za)

d-m®)'a
-m(X), (cx - c)rrz(x)) m@E)+x-m (f%) -m (f%)
d-m(®)'d
-m(%)

B K;J cxm(®) + (d — c)m(%)? + xd mE)amE) " — d
d-m(%)'d
()T () <;> cxm(%) + (d — cym(x)?
d-m(x)'a
+¥d - m(@am(D)' @~ d m(fﬁ“m(f)l—%l
= [(%) cxm(®) + (d — OmE)? + xd - m(%x) — d
d-m@@)'a
-m(%)?, (%) cxm(®) + (d — Om®)? + xd - m(%)
d-m(®)'d

—d -m(¥)?

(c+d)-x+(d—(c+ d))m(i)) ((c +d)- T+ (d—(c+ d))m()?))l
d-m(@)d ' d-m@)d

((c +d) x+(d—(c+ad)mX) <(c+d) X+ (d—(c+d)mx) ]

c+d c+d

d-m@ ) d-m@ ()

c+d
= d

=

+

=
Qla
[

Therefore, P(k + 1) is true and (k + 1) € S. Next, we assume that P(k — 1) is also true where
k= 2. To prove this, we will use invers formula of interval numbers.

c
xd@x 1=

cx+(d—cmE) cx+ (d - c)m(a?)] % [2 m@®E —x 2-mx)—x

d-m@"d  d-m@"a m@)? ' mx)?



= (C£ t- c)rz(i)) m(x1) + <72 m(x) - £) m (ig) -m (i%)

d-m(®)"a m(x)*
D, (cx +(d - c)rrz(x)) mE1) + <2 -m()f)z— x) m (f%)
d-m®)'a m(%)

-m (ig) -m(x1)

ez mGa + @-om@ ma | 2 m@m (57) —x-m (30)
d- m(g)l—g m(%)?
cx-m@E D+ (d-com®)  -m@E)

-m (9?3) -m(x™), " m(f)l_%

o)) e

m(x)2

_ex- mETHmE)? + (d — )m@mEHm(x)?
d - m(®)" - m(F)?

2d - m(®)m (1) m(2) @ - dx -m (¥7) m(2)"a
+

d-mE)" - m@)?
m(x371)-d-mE@T Mm@ x.mEDmE)?
d-m@®"T-m@E?  d-m@7-mE)?
N d- C)m(f)mc(ﬂ?_1)"1(9?)2
d-m@' - m(x)? .

2d - m(®)m (1) m(2)" @ — dx - m (1) m(2)' @
+

d-m@E@)'T - m(x)?

m (231 d - m@¥ - m@)?
(za) - d-m(@) ()‘

d-m@E@)" - mE)?

_ex-m@) + (d - )m(X)? +2d - m(X)? — dx - m(X) — d - m(%)?

d-m@)'q - mE)?
cx - m(%) + (d — )m(®)? + 2d - m(®)? — dx - m(%) — d - m(%)? l

d-m@E@)1 - m(E)?




x-mE)(c—d)+mE@)?*d—c+2d-d)

d-m@)'7 - mE)?
x-m@E)(c—d)+m®)?*(d—-c+2d—d)

d-m@E@'T - m@)?

’

Bl

_|x-e=d) +m@)(d - (c - d)) X - m(®)(c — d) + m®)?2(d — (c — d))]
- d-m@'T-m®) ' d-m@Yd-m®)
Jrc—+m@®A-(c-d) T m@(—d)+m@?(d-(c—d)]
- L d .m(,z)l—(%l) ’ d .m(,z)l—(é—l)

=® 7

=@

Therefore, P(k — 1) istrueand (k — 1) € S. Based on principle of mathematical induction, this
formula holds for all n € Q*.

Theorem 3.2.2 Let % be any interval number and a, b are positive integers, then
a a
m (3?5) = m(%)b

Proof :

m (f%) _ax + (b —aym(@) + (b — aym(x)
2b - m(%)'5
_ a(g + E) + 2(b — a)ym(x)

2b - m(%)5
am(%) N 2bm (%) 2am (%)

= ,a a 4
b-m&) " © 2b-m(X)"» 2b-m(X) b
a a a

- %m(a?)F +m(DD - T m(@D

= m(x)b

Theorem 3.2.3 Let ¥ be any interval number and a, b, ¢, d are positive integers, then

SIS

Qla
Il
=N
Qla

x

K x

Proof :



f% ® f% _|ax + (b — a)rZ(f) ' ax + (b — a)rz(f)l
b-m(®)' b b-m(®' b
® cx+(d—cym(x) cx +(d — c)m(a?)]
d-m@"  d-m@E7a
_ (az + (b~ a)n;(x)>m () + (C& +(d - c)n;(x)>m ()
b-m(%)' b d-m(x)d
- m(F)m (56, (LD 5
b-m(x)' b
cx + (d — c)m(}?)) a a < ]
+ 3 m{xb | —m|(Xxb)m|Xxd
(O 58) o () m 5
|ax-m@PT (- m@EbT cx-m@PT(d - m(R)ba
bom® b YYamem T d
a,cax- m(x)b a b - a)m(i)%% cx - m(f)%%
—m@p = e b T m®
P AmOmEE oy

ax (b —a) cx d-o0o)
[m(x)b a ( b Tdm®  d

)
ax (b—a) cx (d-c)
)m(x)b d( )+ 5 +d-m(3?)+ y

[ _adtbcs x ,a ¢y bd-—ad-bc _ad+be (X a
=@ (m (5*5) e e L <m G+3)
) bd — ad — bc
)
ad+bc [ x rad + bc
= |m@ e (m (554
(bd — ad — bc)m(%) _ad+bc ( x rad + bc
bd - m@@) )'m(") . (m(a?)( bd )
(bd — ad — bc)m(x)
bd - m(x) )]
_ [x(ad + bc) + (bd — ad — bc)m(%) x(ad + bc) + (bd — ad — bc)m(x)l
bd - m(%)*~ d bc bd - m(%)*” d bc
_ad+be
= X bd
= 55%"5



Corollary 3.2.4 Let a be any interval number and n is positive integer, then
1
@mm=a

Proof :

[y

@) = ((na) -m@) - (n - 1) - m(@), (@) - m(@) - (n - 1) - m(@)"
n-m(at) n

1
i [—1—1(("2) m@Y) ~ (- 1) - m@) + (n - 1)

1
-m(d")) ————— (@) - m@*) - (n— 1) - m(@"
n-m(@)'

+(n-1)- m(d"))]

_ | na-m@"! na-m@""
n- m(d)n(l_%) ,n . m(d)n(l_%)

= [a,@]

Corollary 3.2.5 Let @ be any interval number and b, c are positive integers, then

C
b\b

Proof :

() -

4

ba + (¢ — b)m(@) ba + (c — b)m(d)r

~ 1—2 ~ 1_2
c-m(@) ¢ c-m(@) ¢

_ [ 1 (C(bg + (c — b)m(@))
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Corollary 3.2.6 Let @ is any interval number and b, c are positive integers, then
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Using the multiplication formula given in [21], interval numbers can be raised to different
positive integer powers to obtain the pattern of @" where n is any positive integers. Based on
this pattern, a new formula can be formed for interval numbers with positive integer powers. If
we using the previous formula of interval numbers with powers of positive integers which was
given in [6], one of the basic properties in exponents does not apply such as @™ ® a™ # a™*".
But, by using the new formula for interval numbers with positive integer powers, it has been
shown above that @™ ® a™ = a™*"™ where m, n are positive integers so that the exponential
property apply to interval numbers with powers of positive integers. Furthermore, using the new

formula of interval numbers with powers of positive integers, we can construct the formula for
n

1 - 1 ~
interval numbers with powers of fractional numbers. Let say a@» = b, then (di) = b™. Use the

new formula for b™ and calculate to find b and b. Therefore, we got the formula for interval

1
numbers with powers of fractional numbers 1/n or the formula for ar is obtained. Then, we can
m

m 1
determine the formula for @=» by calculate (dﬁ) . It can be shown that the exponential property



and several other properties also apply to this formula of interval numbers with positive rational
powers.

4 Conclusion

Based on the multiplication formula we used, a pattern is obtained to determined the general
form of interval numbers with positive integer powers and it has been shown that the exponential
property applies to this formula. Using this formula for interval numbers with positive integer
powers, a general formula for interval numbers with fractional powers is formed. To show that
the formula is valid, it is also shown that the exponential properties apply to the formula. By
using the formulas we provided above, future research endeavors can explore about the
convergence of sequences of interval numbers with positive integers and fractional powers and
the properties that apply to those sequences.
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