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1 Introduction

The real world situations are often associated with built-in uncertainities. The exact values are not
known but the range of possible values are known. Uncertainities expressed in the form of intervals
are apt in formulating the reality as a mathematical model which makes TrIFN a better option.
CTrIFNs may be helpful in dealing uncertainities which are multi-dimensional in real life situations.
The need for CTrIFNs arises when visualizing the areas where uncertainities are continuous and
multi-dimensional. For example, turbulence is a violent or unsteady movement of air, water or
some other fluid. Turbulence is chaotic and varies with time and direction. Uncertainities arise
from the pressure difference at various points and also from the direction which depends on the
fluctuations of the turbulence. These critical points are more clear when expressed using interval
numbers. The critical points are dependant on multiple issues like magnitude, direction, pressure
and the human perception. Complex numbers provide a better understanding of uncertainities
with multi-dimensional quantities. Hence, the need for extension of Trapezoidal Intuitionistic
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Fuzzy Numbers into complex number system arises. Intuitionistic fuzzy sets were introduced
by Krassimir T. Atanassov [1]. J. J. Buckley defined the Fuzzy Complex Numbers [3]. Burillo
et al. proposed the defintion of intuitionistic fuzzy numbers [6]. The arithmetic operations on
Trapezoidal Intuitionistic Fuzzy Numbers using (v, 3) cuts were defined by Thangaraj Beaula and
M. Priyadharsini [4]. R. Parvathi and C. Malathi developed arithmetic operations on Symmetric
Trapezoidal Intuitionistic Fuzzy Numbers [2]. Moore [5] developed the interval arithmetic as a
formal system. With all these motivations, Complex Trapezoidal Intuitionistic Fuzzy Numbers
(CTrIFNs) are introduced in this paper.

2 Notations and preliminaries

We remind the reader that Z = A + ¢ B is a Complex Trapezoidal Intuitionistic Fuzzy Number,
where A = [a,b,¢,d;d’,b,c,d| and B = [p,q,r,s;p,q,r,s'| are TrIFNs such that ’ < a <
b < ¢ < d < d' Inthis section, basic definitions relating to intuitionistic fuzzy sets, trapezoidal
intuitionistic fuzzy numbers which are prerequisites for this study are dealt with.

Definition 2.1. [1] Let a set X be fixed. An intuitionistic fuzzy set (IFS) A in X is an object of the
form A = {(z, pa(z),va(z)) |z € X}, where the function 14 : X — [0,1] and v4 : X — [0, 1]
determine the degree of membership and the degree of non-membership of the element x € X,
respectively and for every x € X, 0 < pa(z) + va(z) < land ma(z) = 1 — pa(x) — va(z) is
the degree of uncertainity of = in A, such that 0 < 74(z) < 1.

Definition 2.2. [6] An intuitionistic fuzzy number (IFN) A is defined as follows:
e [t is an intuitionistic fuzzy subset of the real line;
e Itis normal, that is, there exists a x € R such that ji4(2) = 1, (So, va(2) = T4 = 0);

e It is a convex set for the membership function p4(z). That is, pa(Azy + (1 — N)ag) >
min(pa(xy), pa(zz)) forall 21,25 € Rand A € [0, 1];

e It is a concave set for the non-membership function v4(z). That is, v4(Azy + (1 — N)zo) >
max(va(ry),va(xs)) forall zy, 25 € Rand A € [0, 1].

Definition 2.3. [2] A Trapezoidal intuitionistic fuzzy number (TrIFN) A is an intuitionistic fuzzy

set in R with the membership and non-membership fuctions as given below:

( (

W T € [a; — a,a] Wt xefa — o, a
R x € |ay, as) _Jo x € [ay, as]
pa(r) = aﬁ‘# 2 € (a3, a2 + f] , va(z) = ru e las, a3 + B ,
\ 0 otherwise \ 1 otherwise

where a; < as , o, > 0 such that « < o/ and 8 < . A TrIFN is denoted by Ap,.;pny =

[CLl,GQ,()é,ﬂ;(ll,CLg, 0/76/]'
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Note: In Definition 2.3, the following changes in notations are made and used in this paper. When
ay=b,a =c,a1 —a=a,ay+ 3 =d,a; —a’ =a and ay + ' = d’ in Definition 2.3, then the
membership and non-membership functions take the form

(ﬁ x € |a, b (é’__(f, x € |d, 0]
1 x € [b, ] 0 x € [b, ]
MA(I) - d—x ’ VA(Q:) - T—cC n’
T weE e, d] T T€ e, d']
\ 0 otherwise \ 1 otherwise

where b < ¢ and (b — a) > 0 which gives b > a. (d — ¢) > 0 which gives d > ¢. Therefore,
a <b<ec¢<d Also, (b—a) < b—d. Therefore, «’ < a and similarly, d < d’. Hence,
ad <a<b<c<d<d.Thus Ap,jpn = [a,b,c,d;d’, b, ¢, d].

Definition 2.4. [4] A a-cut of TrIFN A = [a, b, ¢, d] is a crisp subset of R and is defined as
Ao =A{z | pa(z) = of.
Thus, A, is a closed interval and is denoted by A, = [L,(A), Ra(A)].

Definition 2.5. [4] A 5-cut of TrIFN A = [a, b, ¢, d] is a crisp subset of R and is defined as

Ag ={z [va () < B}
Thus, A is a closed interval and is denoted by Az = [L,(A), R (A)].

Assumptions: Let R be the set of real numbers and z € R. Letd’,a,b,c,d,d',p',p,q,7,5,8 € R
suchthata' <a<b<c<d<dandp <p<g<r<s<s.LetA=]lab,cdd b cd|
and B = [p,q,, s;p',q,r, s'| be two trapezoidal intuitionistic fuzzy numbers (TrIFNs) in R with
membership values pi4(x), up(z) and non-membership values v4(z), vg(x) for every x € R.

3 Definition of CTrIFN

Let A and B be two TrIFNs. A Complex Trapezoidal Intuitionistic Fuzzy Number (CTrIFN)
Z is a trapezoidal intuitionistic fuzzy number in the complex plane C and is of the form
Z =(A+iB,(pa,va), (B, vB)), Wwhere (14, v4) denotes the degrees of membership and non-
membership values of Re(Z) and (up, vp) denotes the degrees membership and non-membership
values of Im(Z). In other words, Z has the form Z = [a, b, ¢, d; d’, b, ¢, d'|+i [p, q, 7, s;0', ¢, 7, '],
where the membership and non-membership functions of Re(Z) and I'm(Z) are defined as fol-
lows:

For every x € R,

4 (
220 g <z <b Lo <x<b
—a b—a
1 b<z<c 0 b<z<c
MA(:B) = d ) VA(:E) = 9 )
— c<x<d ¢ oc<gp<d
- - - d'—c — —
\ 0 otherwise \ 1 otherwise
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( (

z—p q—x /

oy P=T=q —y P =ST=q
1 g<z<r 0 g<z<r

FLB(J:) = _ ) VB(x) = _ )

55 p < gp<s I < g <y
s—r — — s'—r — —

0 otherwise \ 1 otherwise

whered' < a<b<c¢<d<dandd,a,b,c,did € R.O< puy <land0 < vy < 1and
0<pa+vy <1 Also,p <p<qg<r<s<sdandp,pqrss R 0<pup <1,
0 <vg <land 0 < pup + v < 1. For simplicity, we write Z = ([a,b,c,d];pa,va) +
i{lp.q. 7. 8] s, v) -

Remark: A CTrIFN becomes a CTrEN by lettinga = a’ andd =d and vy =1 — pia.

4 Arithmetic operations on CTrIFNs

4.1 Addition

If Zy = A+ iBand Zy = C 4 iD are two CTrIFNs, then Z = 7, + Z, = (A+ C) + i (B + D)
is also a CTrIFN. Z takes the form

Z=la+a,b+by,c+c,d+dya +ay,b+b,c+e,d+d
+ilp+pi,q+aq,r+r,s+s;0 + 0L+ @, +r, s + s

with the membership and non-membership values of Re(Z) and Im(Z), for every z € R as

.
% a—+ ap <z < b+ bl
B 1 b+b <z <c+q
'MA+C($) o d+di—x < <d d
@o+(d—cn) c+eg <z <d+d;
\O otherwise
(
Mﬁ a'+a’1§x§b+b1
B 0 b+b <z<c+q
VA+C(x) - r—c—cCq / !
m c+C S T S d + dl
\ 1 otherwise
eptmpy PTPISTSqta@
B 1 g+ <zxz<r+mnrn
pesn(T) = ST ey e < <
(s—r)+(s1—r1) 1STS s+ 8
0 otherwise

\
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(_ gtq—z / /
(q=p")+(q1—p1) P+pi<r<qg+aq
0 g+q <z <r+mn

T—r—r1 ! !
ot TS TSs s

1 otherwise

vpyp(T) =

\
Proof. The membership and non-membership functions of CTrIFN Z = (A+ C) +i (B + D)
can be found by («, 5) cuts. Now, a-cut of Ais [a + o (b —a),d — a(d — ¢)] and a-cut of C' is
la; + a(by — ay) ,dy — a(d; — ¢1)]. Therefore, a-cut of (A + C') is

artac=la+a+ab—a+b —a),d+di—a(d—c+d —c1)].
Equating the components to x and expressing in terms of « gives the membership function of

Re(Z) as,

(

% ata <z <b+bh

)1 b+b <z <c+a

parc(z) = (df(i)—"f% c+e <zx<d+d
0 otherwise

\

Now, B-cutof Ais [b— (b —a'),c+ (d —¢)] and S-cutof C'is [by — B (by — @), B (d] — 1) + ¢].
Therefore, S-cutof A+C'is[b+b;, — B (b—a' + by —da}),c+c1+ B(d —c— ¢ +d)]. Equat-
ing both the components to = and expressing in terms of [ gives the non-membership function of
Re(Z) as,

p

% ad+a <zx<b+b
0 b+b <z <c+q
vare(®) =3 o "
p— ct+co <zx<d+d
\ 1 otherwise

Now, the sum of the a-cut of B and the a-cut of D is [p+a(¢—p),s—a(s—7)] +

alg —p)tpusi—a(si—m)=p+pt+alg—p+a—p), s+s1—als—r+s —r)l.
Equating each term to x gives the membership function of Im(7) as,

(

Tty PTms<r<q+aq

1 gt <z<r+mnr
pp+p(x) = P

m T+Tl§$§$+$1

kO otherwise

Here, the sum of the S-cut of B and the $-cut of D is

lg+a—Bg—0 +a—p).r+r+p(s —r+s —r).
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Equating each term to x gives the non-membership function of Im(7) as,

(

0 g+t <z<r+4+n

VB_FD(ZE) - T—7r—"r1 / /
[CEnErr A <z <s+s
1 otherwise

\

4.2 Subtraction

Consider the two TrIFNs Z; and Z, such that Z; = A +¢B and Z, = C + iD. The difference
of two CTrIFNs denoted by 7, — Zs is defined as Z = 71 — Zy = (A — C) + i (B — D), where,
ta—c and vy are membership and non-membership functions of the real part and pp_p and
vp_p are membership and non-membership functions of the imaginary part. Z takes the form

Z=la—dy,b—ci,c—by,d—ay;a —dy,b—cy,c—by,d —d]
+ilp—si,q—ri,r—q,s—pi;p = sy, —r,r —q,8 —pl]

with the membership and non-membership values of Re(Z) and Im(Z) as,

T—a-+d
m a — d1 S T S b— C1
1 b—cr<z<c—10b
/"LA_C<I) - d—(ll—il‘
m C — b1 S xr S d —
\O otherwise
( b4c1—x / !
Tord-y Y ThsTSb-a
, (2) = 0 b—ci <z <c—10b
AT aeiny c—b <zx<d-d
(@=c)+(br1—af) P="= 1
\ 1 otherwise
T—p—S1
pteiom) P—s1sxsqg—n
(z) = 1 ¢g—m<zx<r—q
HB-D(T) = o g <<
G—r)+(@i—p1) h=r=s5=n
\0 otherwise
( gtri—x /! < < -
G-t @) P75 =T=47N
0 g—m<z<r—q
VB_D($> - T—r+q1 ! /
Tty T STSs—p
1 otherwise

\

Proof. The membership and non-membership functions of CTrIFN Z = (A — C) + i (B — D)
can be found by the («, ) cuts. Now, the a-cut of A minus the a-cut of C'is
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(b—a)at+a,d—(d—c)a] — [a1+ a(by — a1), d —a(dy — ¢1)]
=lab—a+di—c1)+(a—dy),(d—ay) —a(by —a+d—c)].

Equating each term to z gives the membership function of Re(Z) as,

Garvia ey 0 hse<boa

1 b—ci<z<c—10b
MA_C(:L') - d—ai—x

m C — bl S xr S d — ay

0 otherwise

\

Now, the 3-cut of A minus the 3-cut of C' is

[(b+c1) = B(b—a)+ (dy — )], B(d =€) + (br — a})] + (¢ = by)]

and equating each term to x gives the non-membership function of Re(Z7) as,

(et ¢ -di<e<ioo
0 b—c<z<c—1b
vaolz) = —reth o p<gp<d-—d
(d'=c)+(br—a)) L="= 1
(1 otherwise

Here, a-cutof B-a-cutof D=[a (¢ —p+s1 —71) +p—s1,(s —p1) —a(s—r+q —p1)]

and equating each term to = gives the membership function of Im(Z) as,

_ap—si -
(g—p)+(s1—71) p—s1<x<qg—r
L g—m<zx<r—q
MB—D<1') - S—p1—% <z <
(s=r)+(q1—p1) r—q <r<S—p;
\0 otherwise
Similarly,
4
W;x /o _
(b—a/)+(d’1—c1) p 51 S x S q r
0 g—rm<zr<r—q
I/B—D(l’): _T—r4qr . e d
5’—7"+q1—p/1 T ql < €T < s pl
1 otherwise

\

4.3 Product of CTrIFNS

Consider the two TrIFNs Z; and Z, such that Z7; = A+4B and Z, = C'+iD with the membership
values pia(x), pp(z), po(z), pup(r) and non-membership values v4(z), vg(x), vo(z), vp(z).
The product of two CTrIFNs denoted by Z;.Z5 is defined as Z = Z,.Z, = (AC — BD) +
i (AD + BC'), where, H(AC-BD)» V(Ac-BD) are the membership and non-membership values of
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the real part and p(apyBc), V(ap+Bc) are the membership and non-membership values of the

imaginary part and Z takes the form
Z1.Zy = [aay — s51,0by — 1711, cc1 — qqu, ddy — ppy;d’al — 8'sy, bby — vy, cer — qqu, d'dy — p'p]

+i [apy + pay, bgy + qby, cry + rey, dsy + sdy; a'py 4+ play, gy + qby, ery ey, d's) + s'dY]

with the membership and non-membership values of Re(Z) and Im(Z) as,

EE ”;f;“lcl aay — ss1 < x < bby —rry
op(z) = 1 bby —rry < x < ccp —qqq
pacn = VQi%_4A2CQ cer —qq < @ < ddy — ppy
\0 otherwise
where
Bi=[ag(b—a)+a(bi—a1)+s(s1—711)+s1(s—7)]
Ar=[(b—a) (b1 —ar) = (s —7) (51 —r1)];
Cy = (aa; — 581 — x);
By=[d(dy —c1) +di(d—c)+pi(g—p)+p(g—p)];
Ay =[(d—c)(di —c1) = (¢ —p) (@ — p1)];
Cy = (ddy — pp1 — ),
(—BSJF\/W aay — sy <x <bby —rr
o by —rry < < cer —qq
vac-pp(z) = Buty/BI—4A:C; W R
| 1 otherwise
where

Bs=1[b(by—a})+b(b—a)+ri (s —r)+r(s—r)l;
Ay =[(b—a) (by —a}) = (s = r) (s —r)];
C3 = (bby — 11y — ) ;
By=ler(d =) +c(dy —c1) +au (@ — ) +a(a =)
Ap=[(d =) (dy = c) = (¢ = P) (@n — )]
Cy = (ccr —qq — ),

( —BﬁW ap, + pay < x < bgy + gy

(z) = 1 bgy +gby < w < e+ ey

HADFBOLE _B2+W cri+ra <o < dsp + sdy
0 otherwise

\
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where
Bi=pi(b—a)+al(q—p1)+p(b1—a1)+a (¢g—p);

Ay =[(b—a) (@ = p1) — (¢ —p) (bs — a1)];

C1 = (ap1 + pay — x);
By=d(si—rm)+s1(d—c)+di(s—r)+s(d—a)];
Ay =[(d—c)(s1=m)+ (s —r)(d —c1)];

Cy = (dsy + sdy — x),

.
B3++/B2—-4A3C
=Y d'ph+pd; <z <bgi+ gb
(2) 0 bg1 + gby < x < cry+reg
Vap+BColT) = 3
Bit+/B2—4A4C
4++444 cri+rep <x <d's)—§d]
1 otherwise
\

where
Bs=[b(q1 —py) +q1 (b—d) +q(by —a}) + b1 (g —p)];

Az =[(b—d) (g1 —p1) — (= p) (b1 — a3)];
Cs = (bg1 + gb1 — x);
By=[ri(d—c)+c(sy—r)+e (s —r)+r(d —a);
Ar=[(d' =) (s =) = (s =) (dy — )]
Cy=(cr1+reg —x).
The membership and non-membership functions are found using («, 3) cuts. Now, finding the
a-cut of AC minus the a-cut of BD and equating each term to x gives
r=0a?[(b—a) (b —a) — (s—7)(s1 —71)]
+ala;(b—a)+a(by —ar)+s(s1—1r1)+s1(s—71)]+ (aa; — s$1)
r=a’[(d-c)(di—c) = (¢—p) (@ —p)]
—ald(di—c)+di(d—c)+pi(g—p)+p(@—p)]+ (ddi — pp1).

The membership function of Re(Z) is,

4
—Bi4+/B2—4A.C
L 2A11 L aay —ssy < x < bby — 1y
(2) 1 bby —rr <z < cci —qqu
HAac-BD\T) = 5
—Bo++/B2—445C
o —— ca—qq <z <ddy —pp
0 otherwise

\

where
By =la1(b—a)+a(by —a1)+s(si—r1) +s1(s—71)];
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Ar=[(b—a) (b1 —ar) = (s —7) (51 —r1)];

Cy = (aa; — 881 — 1)
By=[d(di—c1)+di(d=c)+pi(g—p)+pla —p)l;
Ay =[(d=c)(dr—c1) = (¢ = p) (@1 — p1)];

Cy = (ddy — pp1 — 7).

Similarly, the non-membership function of Re(Z),

(
Bs++/B2—4A3C
BAVITANG  ydh — olsy <o < Vb — 177
ey I /) !/
v (z) = 0 by —r'ry S < de - d'q

AC—-BD B4+\/m /) ' < x<dd P

— i, ca—qq<v<dd —pp

1 otherwise

\

where
By=[b(b—a)+bi(b—a)+r (s —r)+r(s—r)l;

Ay =[(b—d) (b1 —a}) = (5" =) (s = )]
C3 = (bby — 11y — ) ;
Bi=[ci(d —c)+c(dy —c) +aq(q—py) +a(qg—p)];
Ay =[(d' =) (dy —c) = (g =) (@ — P1)];
Cy = (ccy —qqn — ).

Similarly, the membership function of Im(Z7),

( —BH—W apy + pay < x < bgy + gy

(z) = 1 bgr +gby < < eyt ey

HAD+BC(T _BQ+W cry +rep < x < dsy + sd;
0 otherwise

\

where
Bi=[p(b—a)+alq—p)+pb—a)+a(qg—p);

Ay =[(b—a)(q —p1) = (g —p) (br — a1)];

Ci = (ap1 + pa1 — x);
By=ld(si—r)+s1(d—c)+di(s—r)+s(d—a1)]:
Ay =[(d—c)(s1=m1)+ (s —r)(d —c1)];

Cy = (dsy + sdy — @) .
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Similarly, the non-membership function of /m(Z2)

%@ a'py+pa) <z <bg + qh
v () 0 bgr +qby <z < ey 4 ey
AD+BC\T) = %@ cri+ra <z <ds)—dd)
1 otherwise

\

where
Bs =[b(q1 —pi) + @1 (b—a’) +q(br — ay) + b1 (¢ — p)];
Az =[(b—a) (qn —p1) — (¢ = p) (b — a})];
Cs = (bg1 + gb1 — x);
Bi=[ri(d—c)+c(si—r)+e(s—r)+r(d —a);
Ag=[(d' =) (sy —m) = (s =) (dy — e1)];
Cy=(cri+re — ).

4.4 Scalar multiplication
Let Z = A + ¢B be a CTrIFN and k is a scalar then

[ka, kb, ke, kd] + i [kp, kq, kr,ks] ifk >0

KZ = K(A+iB) = k{{a, b, d) + i [pq, 7, 5]} =
[kd, ke, kb, ka] + i [ks, kr, kq, kp] ifk <0

Definition 4.1. For any CTrIFN Z = A + B, the negation is formulated as —7Z = —A —1B.

Definition 4.2. For any CTrIFN Z = A + iB, the conjugate is givenby Z = A+ i (—B).

4.5 Important properties of CTrIFNS
4.5.1 Additive inverse does not exist for CTrIFN

For, let Z = A+ iB. Therefore, —-Z = —[A+iB] = —A—iB = —A+i(—B) =
[—d,—c,—b,—a] + i[—s,—r,—q,—p]. This implies Z + (—Z) = [a,b,c,d] + i[p,q,r,s] +
[—d, —c,—b,—al+i|—s,—r,—q,—p]| =[a—d,b—c,c —b,d —a]+i[p—s,q—r,r —q,s — p]
# 0.

Therefore, the additive inverse does not exist for a CTrIFn.

Note: The additive inverse for a CTrIFN exists only if the interval is degenerate. Thatis, a = b =
c=dand p =g =1 = s. In this case, it is a complex number.
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4.5.2 Additive property of a conjugate of CTrIFN

The additive property of a conjugate of a CTrIFN does not hold, thatis (A + iB)+(A — iB) # 2A.

Proof. (A+iB)+ (A—iB) =(A+A)+i(B—-—B)=2A+1i(B— D)
:2[aabac7d] +i<[p7QaT7S] - [p,q,’l“,S]) ZQ[Q,b,C,d] —|—2.<[p—8,q—7"77'—q,8—p}>
# 2A (because of the lack of additive inverse).

4.5.3 Multiplicative property of a conjugate of CTrIFN

The multiplicative property of a conjugate of CTrIFN also does not hold, that is,
(A+iB).(A—iB) # A*— B
Proof. (A+iB).(A—iB)= A> —iAB+iAB+ B*>= (A*+ B?)+i (AB — AB)
# A% — B? (because of the lack of additive inverse).

S Numerical example

Consider the two CTrIFNs Z; = A+ iB and Z, = C' + 7D such that,

7y =[3,4,5,6:2,4,5,7] +i[4,5,6,7:3,5,6,8], Zo = [2,3,4,5;1,3,4,6] +i[3,4,6,8;2,4, 6, 9]

Zi+ Zy=1[5,7,9,11:3,7,9,13] +[7,9,12,15: 5,9, 12, 17|

(i) Addition
with
(T — D
2
1
prarc(z) = 11 —x
3
0
(x— 7
2
1
ppp(z) = 15—z
3
0

(ii) Subtraction of CTrIFNs

<7

r<9

<z

7<

9<x <11

otherwise

T<x<9
I<r <12
12<x <15

otherwise

Y

Y

7y — Zy = [~2,0,2,4;—4,0,2,6] +i[—4,—1,2,4;: —6, —1, 2, 6] with

(x + 2

pa-c(x) =

Similarly,

2< <4

otherwise
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1 <z <7
0 <z<9
vare(r) =9 7 — 9
9<x <11
4
k1 otherwise
(9 _—
4$ 5<z<9
0 9<x <12
vpD(¥) = § 2 — 12
3 12< <17
k1 otherwise.
(8_
4:’3 —4< <0
0 0<r<
va-c(2) =4 ¢ -2
2<z<6
4
1 otherwise

\



(T4 o< (o=l o<
3 5
() 1 —1<z<2 () 0 —1<x<2
UB-D\T) = y VB-D\T) = _
e i<y 72 9ca<é
3 5
\ 0 otherwise \ 1 otherwise
(iii) Product of CTrIFNs
Z4. 7y = [—50,—-24,0,18; —70,—24,0,36] + ¢ [17,31, 54,83; 7,31, 54, 111].
(iv) Negation of CTrIFN

~7Z = [~6,~5,~4,-3; ~T, 5,4,

(v) Conjugate of a CTrIFN
7 =3,4,5,6;2,4,5,7] +1i[-7,—6,—5, —4; —8, —6, —5, —3].

—2] +i[~7,—6, -5, —4; -8, —6, —5, —3).

(vi) Scalar multiplication
For k = 3,kZ =[9,12,15,18;6,12,15,21] + i [12,15,18,21;9, 15, 18, 24].

Fork = —3,—kZ = [-18,—15, 12, —9; —21, —15, —12, —6]

6

+i[-21,-18,—15, —12; —24, —18, —15, —9].

Conclusion

In this paper, an attempt has been made to introduce Complex Trapezoidal Intuitionistic Fuzzy

Numbers (CTrIFNs). Further, few properties are discussed and verified with suitable numerical

examples. It is proposed to work on establishing few more properties of CTrIFNs and their

applications in quantum mechanics, electrical engineering and fluid dynamics.
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