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Abstract. The paper discusses linear systems in imprecise environment. In this paper we have developed
the solution procedure of system of linear equations with coefficients and the right-hand side as fuzzy and
intuitionistic fuzzy numbers. We have also calculated the necessary and sufficient conditions for the
existence of the solutions by developing some theorems. We have solved the system by using the concept of
Strong and Weak solution with numerical example.
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1. Introduction

There are so many applications of systems of linear equations in various areas of mathematical, physical
and engineering sciences such as traffic flow, circuit analysis, heat transport, structural mechanics, fluid flow
etc. In most of the applications, the system's parameters and measurements are vague or imprecise. In that
situation we can represent the systems with given data as fuzzy and more generally Intuitionistic fuzzy
numbers rather than crisp numbers.

Fuzzy linear systems are the linear systems whose parameters are all or partially represented by fuzzy
numbers. A general model for solving a Fuzzy linear system whose coefficient matrix is crisp and the right-
hand side column is an arbitrary fuzzy number was first proposed by Friedman et al. [12]. They have used
the parametric form of fuzzy numbers and replace the original n X n fuzzy system by a 2n X 2n crisp system.
Fuzzy linear system has been studied by several authors [1,2,4,13,14,15] but there are no such papers on
intuitionistic fuzzy linear systems.

In this paper we have developed an approach to solve system of linear equations in imprecise
environment i.e. fuzzy and intuitionistic fuzzy environment following Friedman et al. [12]. In Section-3 we
have discussed the detailed solution procedure of system of linear equations by using the concept of Strong
and Weak solution. We have also illustrated the method by considering a numerical example where
coefficients are taken as TrIFNs.

2. Preliminaries

Definition 2.1: Fuzzy Set: Let X be a universal set. The fuzzy set 4 c X is defined by the set of tuples
as A={(x,pz(x)): pz: X - [0,1]}. i

The membership function p;(x) of a fuzzy set A is a function with mapping pz: X — [0,1]. So every
element x in X has membership degree pu;(x) in [0,1] which is a real number.

Definition 2.2:«-Level or «-cut of a fuzzy set: Let X be an universal set. Let A = {(x, uz(x))}(€ X)
be a fuzzy set. « -cut of the fuzzy set A4 is a crisp set. It is denoted by A,. It is defined as

Ay = {x: puz(x) >2x Vx € X}

Definition-2.3: Intuitionistic Fuzzy Sets: Let U = {xy,x,,...,x,} be a finite universal set. An

Intuitionistic Fuzzy Set A in a given universal set U is an object having the form
Al = {(xi,ugi(xi),vgi(xi)):xi € U}

Where the functions

pzi:U - [01];0e.,x; €U = pzi(x;) € [0,1]
and vzi:U - [0,1]; 1., x; € U » vz(x;) € [0,1]
define the degree of membership and the degree of non-membership of an element x; € U, such that they
satisfy the following conditions:
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0< ,Ugi(xi) + Ugi(xi) <1lvx;eU
which is known as Intuitionistic Condition. The degree of acceptance ;i (x;)and of non-acceptance vz (x;)
can be arbitrary.
Definition-2.4: (a, B)-cuts: A set of (a, §)-cut, generated by IFS At, where a, 8 € [0,1] are fixed
numbers such that & + B < 1 is defined as
I‘Iiaﬁ _ (x,,llgi(X),UAi(x)); x €U |
' pai(x) = a,vz(x) < B; a,B €[01]
where (a, B)-cut, denoted by Aia,ﬁ, is defined as the crisp set of elements x which belong to A¢ at least to
the degree a and which does belong to A at most to the degree .
Definition 2.5: Fuzzy Number: 4 € F(R) is called a fuzzy number where R denotes the set of whole
real numbers if
i. Aisnormali.e. x, € R exists such that uz(x,) = 1.
ii. Ve (0,1] Ay isaclosed interval.
If A is a fuzzy number then A is a convex fuzzy set and if 1 5(x,) = 1 then pz(x) is non decreasing for
x < x, and non increasing for x > x,,.
Definition-2.6: Intuitionistic Fuzzy Number (IFN): An Intuitionistic Fuuzy Number A¢ is
i An Intuitionistic Fuuzy Subset on the real line
ii. Normal i.e. there exists at least one x, € R such that uzi(xo) = 1( S0 vzi(xo) = 0)
iii.  Convex for the membership function 4 i.e.
,ngi(/lxl +(1- /lxz)) > min{ugi(xl),ygi(xz)};vxl,xz ER,1€[0,1]
iv.  Concave for the non-membership function v i.e.
v;i(Ax; + (1 — Ax)) < max{vzi(xy), v;i(x2)}; ¥V x1,x, ER , 2 € [0,1]
Definition-2.7: Trapezoidal Intuitionistic Fuzzy Number: A Trapezoidal Intuitionistic Fuzzy
Number (TrIFN) is denoted by A* = ((ay, a,, as, a,), (a,', a5, as,a,’) ) is a special Intuitionistic Fuzzy Set
on a real number set R, whose membership function and non-membership function are defined as

0 x < a
X—aq
—_—, a<x<a
2—a, 1 2
pgi(x) = 1, a, <x<as,
as—Xx
— , a3<x<a
Ta—s 3 4
0 , ay <x
( 1 x<a;
x—a,; ,
1-———, a'<x<aq
a —
vzi(x) = 1 0, a, <x<az
a, —x ,
1-—————, a3<x=<a,
a, —as
\ 1, a,’ <x

anda,"<a;<a,<a3<a,<a,
Note:-
1. If a, = a5 then Trapezoidal Intuitionistic Fuzzy Number (TrlIFN) is transformed into
Triangular Intuitionistic Fuzzy Number (TIFN) (((aq, a,, as), (a,', a5, a,") ).
2.If a;' =a, <a, <az; <a,=a, and then Trapezoidal Intuitionistic Fuzzy Number
(TrIFN) is transformed into Trapezoidal Fuzzy Number (TrFN) (a4, a,, as, a,).
Definition-2.8: The m x n linear system
A11X1 + Q12X + -+ A1pXp = )1
Az1X1 + Az2X3 + -+ AepXn = Y2 (2.1)

Am1X1 T QpaXo + 0+ ApnXn = Yn
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where the co-efficient matrix A¢ = (d?si), 1<r<m, 1<s<nis an inuitionistic fuzzy m x n matrix
and y;, 1 <r <m andm < n are intuitionistic fuzzy numbers is called a fully intuitionisic fuzzy linear
system(FIFLS).

Note:- If the co-efficient matrix A = (4;5), 1<r<m, 1<s<nis an fuzzy m x n matrix and
v;,1 <r <m and m < n are fuzzy numbers then the system is called a fully fuzzy linear system(FFLS).

Theorem-2.1: An intuitionistic fuzzy number vector (%', %", ..., %,') givenby
(Xs)ap = Xs = ([xs(a),x_s(a)] , [x’s(ﬁ),x_’s(/})]), 1<s5<n0<a/pf <1is called a solution of the
intuitionistic fuzzy linear system (2.1) if

Yo=1ArsXs = Yg=g ApsXs = Ir
e e 2 2.2)
Zs=1 ArsXs = Xg=1 ArsXs = Yy
and
Dio=1 A psX's = Nigq @' psX's = y,r
— " (2.3)
Zs=1 a'rsx's = Yg=1 @' psX's = y,r
If for a particular r, @;* > 0,1 < s < n, we simply get
Ys=1 Ars Xs = Y, Dg=1 Ars X5 = Yy (2.4)
- _— — 2.4
n ! ! — ! n j—
s=1 Ars X s =V, ) Us=1'rps X's =Y,

Note:- An fuzzy number vector (x7,%3, ..., X,)" given by
Xg)g = x5 = [ﬁ(a), x_s(a)] ,1<s<n0<a<1iscalled a solution of the fuzzy linear system (2.1)
if
{22‘:1 ArsXs = Yg=10rsXs = Yr (25)
I UpeXy = X0y sy = Yy |
If for a particular r, @, > 0,1 < s < n, we simply get
Ys=1 Grs Xs = Yr » Xs=18rs Xs = Vr (2.6)

3. Solution procedure for m X n fully intuitionistic fuzzy linear system
Consider the m x n linear system
P S S P, i _ 7t
all xl + alz xZ + "'+a1n xn — bl )

G+ a5+ + @' T = by (3.1)

A1 ' X1" + Ay X5+ + oy X" = by,
where the co-efficient matrix 4' = (@5"), 1<r<m, 1<s<n is a intuitionistic fuzzy m x n matrix,
i,‘;‘ 1 < r < m are known Intuitionistic fuzzy numbers and 5(51' ;1 < s < n are unknown Intuitionistic fuzzy

numbers.
In order to solve the above fully intuitionistic fuzzy linear system we must solve two (2m) x (2n)
T

crisp linear systems where the right hand side columns are the function vector (ﬁ by, v, b, by, by, a)

and (b3,b'5, by B3, 0 BT )

Let us now rearrange the linear system so that the unknowns are xs, (=Xs), x's and (—x'g) , 1 < s <n,
and the right hand side columns are

- —\T - —\T
b= (b_l,&, s b, —b1,~ Dy, ..., —bm) and p’ = (b_’l,b_’z, worb sy =71, =7, ., —b’m) .
We get the 1st (2m) x (2n) crisp linear system
Sy X1+ S12 % 4+ Sy Xn + Sy na (5x0)
+S1n42(—X2) + -+ Sy on(—xy) = by

Sm,lﬁ + Sm,zx_z + et Sm,nx_n + Sm,n+1(_x_1)
+Sm,n+2(_x_2) + et Sm,Zn(_ﬁ) = b_m
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Sm+1,1ﬁ + Sm+1,2& + -+ Sm+1,nx_n + Sm+1,n+1(_x1)

+Sm+1,n+2(_z) +-+ Sm+1,2n(_ﬁ) = _bl

Sama1X1 + Sam2Xz + -+ SamnXn + Samn+1(—%1)

+52m,n+2(_x_2) + ot SZm,Zn(_E) = _bm
Where S, ; are determined as follows:
s 2 0= S5 = Ars ySrsin = 0,8rims = 0,Srimsin = —0rs,

s <0=55=0, Srs+n = —Ors) Srims = Ors) Sr+ms+n = 0,

1<sr<ml1<s<n
Using matrix notation we get

Sx=b (3.2)
where = (S,5), 1<r<2m,1<s<2n,
T
X = (ﬁ;x_Z; "'Ix_n) X1, TX2) ey _xn)

- —\T

and b = (by, by, .., b, —b1, ~b, ., ~bpn ) -
Similarly we get the 2nd (2m) x (2n) crisp linear system as S'x"=b' (3.3)
where S = (S',5), 1<r<2m,1<s<2n,
—\T
x' = (ﬁx_’2 ﬁ —x'1,—=x"5, ...,—x’n)

and b’ = (b'3,b'y, .., b'my —=b', =", ...,—E)T

Casel: when m=n then we see that both S and S’ are square matrices.

) o N\T
ieS= (Sr,s)r and S’ = (S’r,s) 1<r,s<2nandy = (xl,xz, ey Xy, —Xq1, — X, ...,—xn) ,

- —\T _— _\T
r_ I I I —
x' = (x5, %' g s X'y =X, =X o, =x73) @0 b = (by, by, .., by, =y, bz, .., =by)

b = (b'3,8p) by =BT3,~BT50 e =BT7)

_ Sy Sp\(x\ _ (b
So we can write (3.2) as <S3 54) (E) = <E) (3.4)
! ! ! bl
and (3.3) as (5 LS ,2) (x:) _ (:) (3.5)
S 3 S o/ \y b
Theorem3.1: (following Friedman et al 1998): The matrix § = (? §2> is non singular if and only if
3 4

i. the matrix S, — §,5,71S; and S, both are nonsingular.
ii.  thematrix S, — S,5,71S, and S; both are nonsingular
iii.  the matrix S; S, — S,S5 is non singular assuming S;S, = S,55

i (51 S
Proof: Given S = (53 54)

i. Assuming S, nonsingular we can write
5= (5‘1 52)( I_1 0) _ (51—5254‘153 52)
Sz S/ \=S,7°S; 1 0 Sy
Clearly |S| = |(S; — S2557"835)S4| = |S1 — $254.7" 5|14l
Therefore |S| 0 if and only if |S,| = 0 and |S; — S,S,”"S5| # 0
ii. Again assuming S; nonsingular we can write

_ (51 52) (1 -5, 1s ) _ (51 0 )
S = 1 92) = 1
S3 S4/\0 | S3 S4—5351 5,

Clearly |S| = |S;(Sy — S35, 7185)| = 1511|Ss — S35, 7S, |
Therefore |S| # 0 if and only if |S;| = 0 and |S, — S35, "S,| # 0
iil Let 5354 = 3433

<51 32>( S, 0) _ (3154 — 5,5, 52) _ (5‘154 — 5,5, 52)

Ss S)\=ss 1)7\8;8,-8,8, s,)~ 0 S,
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Clearly [S[|S,] = |5_4(51S4 - 5253)| = |S4118154 — $285] = |S] = [5154 — SS5]
Therefore |S| # 0 if and only if |S;S, — S,S5] # 0
which concludes the proof.
Similarly for S’.
. . _NT — —— _—\T.. .
Definition3.1: If x = ((xl,xz, ey X X1, X ,__,xn) '(X'Lx'z, X' XX, ___,x'n) yis a solution
of (3.1) and for each 1 < s < n the inequalities Xs < X5 ,x’s < x’s and hold, then the solution fsi is called a
strong solution of the system (3.1).

L. T - —\T . )
Definition3.2: If x = ((xl’xz’ ey X, x_l, E, ,E) , (x'l’x'z, ,x'n,x’l,x’z’ ., x’n) ) is a solution
of (3.1) and for some s € [1,n] the inequality Xs > X5 or, x5 > x'; hold, then the solution f;i is called a

weak solution of the system (3.1).
Theorem3.2: The necessary and sufficient conditions for the existence of a strong solution:

_ (51 52
LetS-(S3 S,

LSy (51— 525,718) {(Sa — S3)b — (Sy — $1)b} < 0 provided |S,] # 0
i (S, — 535,718,) 'S, TH{(Ss — S3)b — (S, — S1)b} < 0 provided |5, | # 0
iil. (5184~ 52537 ((S4 — S3)b — (S, — $1)b) < 0 provided 5,5, = S,5;

) be a nonsingular matrix. The system (3.2) has a strong solution if and only if

. T
Proof: Let us define x = (xleZ: "_,xn) %= @5, .., %7 and

T _— - N
b= (bybyrbn) b= (b1 bz Br)
from the system (3.2) we obtain
& 2=
S3 Su)\=x) ~ \_}

Hence S;x — Sx = b and S;x — S,x = —b
Solving the above two equations we get
(5184 — 5253)@ - E) = (S4 —S3)b — (S, — S1)b
Here given that S is non singular

i. If 5, is nonsingular then we can write 5,5, — S,S5 = (S; — 5,5,7'S3)S,
Then (E - E) = 54_1(51 - 5254_153)_1{(54 — S3)b —(S2 — 51)5}
By the theorem1 the matrices S, and S, — S,S,~*S; as S is nonsingular.
Now If the system (3.2) has a strong solution then by the definition3, we have x —x < 0.
Hence 5,71(S; — $,5,7S3) " {(S4 — S3)b — (S, — )b} < 0 holds.

ii. If 5, is nonsingular then we can write S;S, — S,S3 = S1(S, — S35, 7'S,)
Then (E - f) = (54 - 5351_152)_151_1{(54 —S3)b— (S, — 51)5}
By the theorem1 the matrices S, and 5, — S5, 1S, as S is nonsingular.
Now If the system (3.2) has a strong solution then by the definition3, we have x —x < 0.
Hence (s, — $35,718,) ™ S, 7H{(S4 — S3)b — (S, — S1)b} < 0 holds.

iii. Again we can write x —x = (5,5, — S,55)7! ((54 —S3)b— (S, — 51)5)
If S35, = S,55 then by the theorem1 the matrix S, S, — S,S5 as S is nonsingular.
If the system (3.2) has a strong solution then by the definition3, we have x —x < 0
Hence (515, — $,53)™* (S, — $3)b — (S, — $1)b) < 0 holds.
Conversely if the above inequalities hold then from the relation

(5185 = 5283)(x = %) = (S4 = S3)b — (S, — S1)b we getx —x < 0.

Hence the proof.
Similarly we can apply the above theorem for the system (3.3)

In order to solve the above two linear systems we must now calculate S~*and 5’1 (if exists).
Assuming that S is nonsingular we get
x=S5"1p
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Now
S—1=<Sl SZ>_1
S3 S,
Let
(51 52)_1:(A B)
S3 S, C D
So

S1 S\(A B I 0
(52 Sl) (C D) - (0 1)
where 0 is the null matrix and | is the unit matrix.
or,
SIA+S5,C=1 , SiB+5S,D=0
S3A+5,0=0, S3B + S,D =
Solving the above equations we get
A =5,(51S4 — $583)71, B = =8,(5154 — $,83) 7%,
C = —53(5:54 — 5253)_1'D = 51(5154 — 5253)_1
Similarly assuming S’ as nonsingular we get ' = 5’ 1p’
Note: further if all g%, 1 < r, s < n are positive then we get

(S, 0
s=(5 s,
5-1=(51 0)‘1= S50
0 S3 (R

x=8"1p

Therefore the solution is

C oy (ST 0\ /(b
@)= L6
S 0 b T
where 5=(01 Sg) =), b—<%> and x = (xy, X3, 2n) X = (=37, ~F, o, —E) AN b=

T _ _ .
(by, b, ...,bn) ,b = (=by,—by,...,~by,) Ofx=8""h andx =5,71p.

Similarly we get x' = §',7'b’ andx’ = §', 7D’

Case2: When m = n then both S and S’ are not square matrices. These are rectangular matrix so we

calculate inverse of Sand S’ in terms of generalized inverse.
Let the generalized inverse of S be S*

Toyv-1¢T : _
Where §+ = {(S S$)~'S" if S has full column ranki.e.rank(§) =n <m

ST(ssT)~1 if S has full row rank i.e.rank(§) = m <n
Similarly for the matrix S’

Therefore the solution is

x=S*handx’ = §'*p’
Note:- If we only solve the system (3.2) then that is solution procedure for fully fuzzy linear system.
Example3.1: Consider the 2 x 2 fully intuitionistic fuzzy linear system

((3:4,5,6)(2457)%" +((4,568)(3,569)% = ((25,35,50,67)(20,35,50,73))
((5,6,7,7)(4,6,7,8))%5" + ((3,3,4,5)(2,3,4,6))%;" = ((27,,32,48,55)(22,32,48,62))

(d}’li) = ([m,an],[a 11,4 11]) =([3+a,6—al,[2+28,7—-2B]),
(a12 = ([@,alz] [a 12,04 12]) =([4 +a,8—2a],[3+2B,9 —-38]),
(a21 = ([&,am] [a 21,0 21]) =([5+a,7],[4+28,8—-p]),

(az" )a_ﬁ = (|azz . @22) . [a'22, @2a) = (13,5 — @, [2+ B, 6 — 28])

(Ef)a,ﬁ _ ([ﬁ,b_l], [b_'l,Eb = ([25 + 10a, 67 — 17a], [20 + 158,73 — 238]),

(Ei)aﬁ = ([b2, B3|, [b'2 ,B73]) = ([27 + 50,55 — 7a, [22 + 108, 62 — 14B])
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Let the (a, B)-cut of the solution be

(7,5 = (3] [0 ] (8, = (2 B 3275
Then the 1% 4 x 4 system is

B+a)x;+(4+a).x, +0.(—x1) + 0.(—x3) = 25+ 10«
(5+a).x; + 3.0, + 0.(=x7) + 0.(=%;) = 27 + 5a

0.%, + 0.%, + (6 — a). (=% + (8 — 2a). (—%3) = —(67 — 17a)
0., + 0.x; + 7. (%) + (5 — @). (-%3) = —(55 — 7a)

3+a 44a O 0 X1 25 + 10a
5+a 3 0 0 X2 \_[27+5a
0 0 6-—a 8—2alf|-x 17a — 67
0 0 7 5—a - X, 7a — 55
3+a 4+« 0 0
[ 5+« 3 0 0 _(51 52)
here S =17 4 0 6-a 8—2a|\S, s,
(3) 2 7 5—a
_ +a +a _ (0 0\ _ _(6—a 8-2«a
whereSl—(S_l_a 3 )’52_(0 0)—0,53—( 7 5_a)
3+a 4+a 0 0\ B B
NOWS_lz 54+« 3 0 0 :(Sl 0) — 51 0
0 0 6—a 8-2a 0 S

0 0 7 5—a
4 _(3+a 4+ayt_ 1 3 —4-a
Now s, —(5+a, 3) _(—a2—6a—11)(—5—a 3+a)
-1

$7=07" 2% (s eta)

or,

. _ 0 0
—-a“—6a—11 —-a<—6a—-11
0 0 25—a ;8+2a )
a“+3a—26 a“+3a—-26
-7 6—a

o 0 _0 a?+3a-26 a?+3a-26
Similarly the 2™ 4 x 4 system is
(2+2B).x"1 +(3+2p).x"; +0.(=x"y) + 0.(=x";) = 20 + 158
(4+2B).x"1 + (2 +B).x'5 +0.(—=x"1) + 0.(—x";) = 22+ 108
0.x'1 +0.x"5 + (7 = 2B).(=x"1) + (9 = 3B).(=x"3) = —(73 — 23B)
0.x'1 +0.x"5 + 8= B).(—x'1) + (6 — 2B).(—x') = —(62 — 14p)

3 —4-q
0 0
-a?-6a-11 —-a?-6a-11
—5—«a 3+a
SoS™1=

4428 2+8 0 0 x'y | 22 + 108
0 0 7-28 9-38|{ _7;| |238-73
0 0 8—p 6—25\ / 148 — 62

2428 3428 0 0

here s/ — | 4128 248 0 0 =<§’1 gz)
2 3

2+28 3+28 O 0 /"1 20 + 158
|

or,

!

0 0 7-28 9-3p
0 0 8—B 6-2B

, (2428 3428\ o, (0 O\_ o _(7—28 9—3,3)

Wheresl‘(4+2/3 2+3)'52‘(o 0)_0’53_<8—ﬁ 6—28

24+28 3+28 0 0 \ '
’ -1 ; —1
Now 1 — 4+02ﬁ 2-|(;ﬂ 0 0 =(51 0) =<51 o_1>
7—-28 9-38 0 S5 0 S’y
0 0 8—B 6-28
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Now s/, <2+23 3+2/3>‘1_ 1 (2+/3 —3—2/3)
4428 2+P T (-2p2-8p-8)\—4 — 2B 2+ 2P
5 _1_(7 2B 9—33)‘1_ 1 (6—ZB —9+3/3)
3 T\8-p 6-2B) T B2+7B-300\-8+p 7-28
2+f -3-28 0 0
/ -2p%2-8B8-8 -2B2-8B-8 \
-4-2p 2+2p
S S,—1 _ I -2B2%2-83-8 —2B2-98-10 0 0 I
0 - | 0 0 6—2p -9+38
B%+76-30  BZ+7B-30
\ 0 0 -8+p 7-2f /
B2+7B-30 B2%+78-30

Therefore we get the solution from
=S"'pandx' = 5" 'p’

_ /XI\
Now, x =S~1h =
\ xZ

3 —4—
—a2-6a-11 —a2—6aa—11 0 0
oo o . . 25 + 10«
_ | -a?-6a-11 —a2-6a-11 27 + 5a

0 0 . 5—-a —-8+2a 17a — 67

a?+3a—26  aZ+3a-26 7a — 55
-7 6—a

0 0 5 >

a<+3a-26 a<+3a—-26

248 —3-28 0 0
/ A A \ 20+ 158
—4-28 2428
_ I —2B2-88-8 —2B2-98-10 0 0 | 22 +10p
a 0 0 6-2f —9+38 235 - 73
B%+76-30  BZ2+7B-30 14p — 62
0 0 -8+ 7-28
B2+78— 30 B2%+78-30 ,
3 5a“+20a+33
" ﬁ - (—a2—6a ) (25 + 10(1’) t ( ) (27 + 50!) aZ+6a+11
_5_q 5a%+33a+44
X2 = (—a2—6a—11) (25 +10a) + (—a2—6a—11) (27 + 5a) = a22+6a+11
J— 5-a —-8+2a 3a“+14a—105
X1=- ( 2+3a 26) (17a—67) - (a2+3a—26) (7a = 55) = c2z2+3a—26
— 6—a 7a%+22a-139
2= ( 243q- 26) (17a—67) - (a2+3a—26) (7a = 55) = a2+23a—26
ro_ (2B __ 73728 _ 3B7+22p+26
and x', = (_ZBZ_SB_S) (20 + 158) + (_ZBZ_SB_S) (22 +108) = 2220
o —4-2f 242p __ 10B2%+366+36
X2 = (—2[?2—8[?—8) (20 +156) + (—2B2—9B—10) (22 +10p) = 252+86+8
o _ (6728 _ _ (=938 _ _ 4B°+28B-120
Y= (ﬁ2+7ﬁ 30) (236 —73) (B2+7ﬁ—30) (145 —62) = BZ+74-30

- 8+p _ 7-28 _ _ 5B%+358-150
X2 = (ﬁ2+7ﬁ 30)( 3-73) - (52+7B—30) (14p —62) = B2+78-30
Here we see that the solutions .
~ ((3,3.22,4,4),(2.83,3.25,4,4)) and %" ~ ((4,4.56,5,5.35), (4.5,4.5,5,5))
are Trapezoidal Shaped Intuitionistic Fuzzy Numbers and both are strong solutions.

4. Conclusion
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Various approaches have been used by the other authors to solve fully fuzzy and intuitionistic fuzzy
system of linear equations. In this paper we have used a new approach to solve both fuzzy and intuitionistic
fuzzy linear systems. We have also considered a numerical example and solved by using this approach.
There are so many areas in Engineering Sciences such as electrical, civil, mechanical and chemical
engineering where we can handle the problems involving linear systems by this approach.
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