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Abstract In this paper, introduce algorithm for solving fuzzy rough linear fractional programming (FRLFP) problem. All
variables and coefficients of the objective function and constraints are fuzzy rough number. The FRLFP problem can be reduced as
to the multi objective fuzzy linear fractional programming (FLFP) problems, where all variables and coefficients of the objective
function and constraint are fuzzy number. Further, using the decomposition algorithm to obtain an optimal fuzzy rough
solution. A numerical example is given for the sake of illustration.
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1.INTRODUCTION

We need to fractional linear programming in many real-world problems such as production and financial planning
and institutional planning and return on investment, and others. Multi objective Linear fractional programming
problems useful targets in production and financial planning and return on investment. Charnes and Cooper, Used
variable transformation method to solve linear fractional programming problems [1]. Tantawy, Proposes a new
method for solving linear fractional programming problems [2]. ]Jayalakshmi and Pandian, Proposed a new method
namely, denominator objective restriction method for finding an optimal solution to linear fractional programming
problems [3]. Moumita and De, Study of the fully fuzzy linear fractional programming problem using graded mean
integration representation method [4]. Ezzati et al, Used a new algorithm to solve fully fuzzy linear programming
problems using the multi objective linear programming problem [5]. Haifang et al, Solving a fully fuzzy linear
programming problem through compromise programming [6].Pawlak, Used a rough set theory a new mathematical
approach to imperfect knowledge [7]. Kryskiewice, Used a rough set theory to incomplete has found many
interesting applications [8]. Pal, The rough set approach seems to be of fundamental importance to cognitive
sciences, especially in the areas of machine learning, decision analysis, and expert systems [9]. Pawlak, Rough set
theory, introduced by the author, expresses vagueness, not by means of membership, but employing a boundary
region of a set. The theory of rough set deals with the approximation of an arbitrary subset of a universe by two
definable or observable subsets called lower and upper approximations [10]. Tsumoto, Used the concept of lower
and upper approximation in rough sets theory, knowledge hidden in information systems may be unraveled and
expressed in the form of decision rules [11]. Lu and Huang, The concept of rough interval will be introduced to
represent dual uncertain information of many parameters, and the associated solution method will be presented to
solve rough interval fuzzy linear programming problems [12].

In this paper, we propose algorithm for solve fuzzy rough linear fractional programming problem where all
variables and coefficients are fuzzy rough number. Use the decomposition to the fully fuzzy linear fractional
programming problem for obtaining an optimal fuzzy rough solution, based on the variable transformation method.
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2. Preliminaries
2.1. Triangular Fuzzy Number

Definition 1. For any a fuzzy set Athe membership function of Ais written asnA(x), a fuzzy set A is defined

by:

A={(xA(x)): xer™ ,A(x)e[0,1]}

The (& — cut)of fuzzy set A defined as:

Ay, ={x: A(x) = a,} = [AL, AY], @e[0,1] Where

ALl = inflx: A(x) = & Jand
AL = sup{x: A(x) = o }, e[0,1].The support set of a fuzzy set Adefined as:

sup{ﬁ} ={xeR:A(x) =01}

Definition 2.A fuzzy set A is convex if for any x;,x; € R™ and w € [0,1], we have:

Alwxy + (1 — w)xy) = min{A(xq),Alx,)].

Definition 3. A fuzzy set 4 is called normal if 4;={x: A(x) =1} # ¢ . The set of all points xeR™ with
Alx) = 1is called core of a fuzzy setA .

Definition 4. Let there exists
1,872 ,03 = R

such that:
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X —dayq
a4 =X = s
g — 0y
Alx) = rX—a
@) e 2y =X =g
fz— Qg
!
0 otherwise

then we say that A is triangular fuzzy number, written as:A = (a;,a,,as)

In this paper the class of all triangular fuzzy number is called Triangular fuzzy number space,
which is denoted by TF(N).

Definition 5. For any triangular fuzzy number 4 = (ay,a,,a3), for all @e[0,1] we geta crisp
interval by (& — cut) operation defined as:

Ay=la; +(a;— apa , az+(a;—azda]

Ay =lal(@), aj(a)]

Definition 6. A positive triangular fuzzy number4 is denoted as

A =(ay,a,,a;)wherea; = 0.

And we say that the fuzzy number A = (a;,a;,a;) isnegative where a5 < 0.

Definition 7. For any two fuzzy numbersd , E € TF(N) we say that 4 € B iff A(x) £ B(x) for

all xeR.

2.2 Basic Operation of Triangular Fuzzy Number:

Let A =(ay,a;,a;) and B = (by, by, b3)be two triangular fuzzy numbers. Then

i. E+§:(ﬂ-1+b1, ﬂ-2+b2,ﬂ-3+b3}

ii. E—E‘d:(ﬂl_bajﬂz_bz;ﬂa_bll
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iii. kA = (kay, ka,, kag), fork =0,
iv. kA = (kaz, ka,, kay), fork <0,

(a1by, azby, azbyla; =0
V. E > E = (ﬂ-lba ’ ﬂ-:b:, ﬂ-aba}ﬂ-l < ﬂ_. g = 0
(ﬂ-lba_, ﬂ-:bz_, ﬂ-abl}ﬂ-a =0

. 5 o5 — (% 2z 8=
Vi. If0€EB =(by,by,b3) thend +B = bs’bz’b._)'

Definition 8. Let A = (ay,a,,a3) and B = (b, b, , b3 )be two triangular fuzzy numbers, and then greater-

than and less-than operations can be defined as follows [12]:

gEﬁ@alEblj ﬂgzbg y ﬂgzba

A=Be=a=h, a,=h, , ag =hg
2.3 Fuzzy Rough Interval
Definition 9. Let X be denote a compact set of real numbers. A fuzzy rough interval XF
is defined as: X®=[XL : XV] where XL and XU arefuzzy sets called lower and upper approximation
fuzzy of X with XLrexu

In this paper we denote by ¥ the set of all fuzzy rough with triangular fuzzy number in the real numberR.
Suppose AR, BR & I® we can write

=[R2,

(sl

R _ [BL: Y]

WhereAl,AY , BLand BVYtriangular fuzzy numbers defined as:
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A =(afay,a5) 8 =(af, a,af),

BL=(bl,by,b%), and BU(bYb,,bY)
Wherea] <aj =a; = ag

by = by =b, < by =by.

Proposition 1. For the fuzzy rough X%the following holds:

i. KB = 0F, iff FLz0 andX =0
ii. XE 2 QR iff XL = 0and U =0.
Definition 9.A fuzzy rough interval
AR = [AL : AVlis said to be normalized if A% and AY are normal.
Definition 10. Let A% = [4AL: AV]and B & = [BL : EY]be two triangular fuzzy rough numbers and then

greater-than and less-than operations can be defined as follows:
AR =BR o AL = Bt and AV = BY

AR = BR = AL = BL gnd AY = BY

Definition 11.Let A% =[AL: AV]and

BR=[A: BY]

be two fuzzy rough intervals in R. We write AF =F BRifand only ifA* ~ BY and AY = BY.
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2.4 Basic Operation for Fuzzy Rough Interval

For any fuzzy rough A%, BF when AR =R DR gnd BR® =F0F we can defined the operation for

fuzzy rough as follows:

1) AR+ BR = [(AL+BY): (A +BY)]

2) AR—BR = [(AL—BL): (4AV-BY)]
3) ARxBR = [(AxBL):(AYx BY)]
4) AR+ BR = [(A+ BL): (AY+BY)].

2.5 Linear Fractional Programming Problem

The general linear fractional programming (LFP) problem is defined as follows:

B N(x) B cTx+a
CD(x) dTx+p

Max {z
Subject to:
xES= {xER": Ax=b,x=0, }

Where,c?, dTER™, a, FER, bE R™, AER™"dTx+f =0forall xS

Variable Transformation Method

In this method for solving linear fractional programming, we as usual assume that the denominator is positive
everywhere in 5§ and make the variable change

1

W= T B

With this change, the objective function becomes
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!
Z( £ W)+ aw
i=1

If we make the additional variable changes Vi = x;w Forall i =1,2,..n. Thelinear

fractional programming problem with variable changes as formulation

Max {z=cTy+aw}
Subjectto: Ay —bw =10,
(dTx+fw=1
0=yveER™, 0=weR
With m + 1 constraints and n+ 1 variables that can be solved by the simplex method.

Definition12. Apoint  x* € R"is said to be optimal solution of the linear fractional programming

problem if there does not exist

NixT) _ Nix)
) o Nix)
D(x*) — Dlx]

x € R™such that

2.6. Multiobjective Linear Fractional Programming Problem

The general multi objective linear fractional programming (MOLFP) problem may be written as:

Max z(x) = {z1(x),z5(x), ... .. 2, ()}

Subject to:
xES={xeR™ Ax=h,x=0}
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_ EE"z._c[:::+n:[ _ N; (x]
Where z;(x) = T gt DG’
c;,d; ER™,m; 5, ER

D;(x) =0, foralli=12, .. K

Definition 13.

3. Problem Formulation

The fuzzy rough linear fractional programming (FRLFP) problem is defined as follows:

max (270 = 5= 220 o
Subject to:
T ARRR = Bf i=12,..n.
i =0
Where ff, 5f, ﬁfﬁf and BF € I¥ defined as:
er=lgre ], ar=lats a]
GR = [&L &L’], ER — [ﬁi ﬁru]
Bf =[B! : BY]
Also jﬁ- isan m X n constraint matrix defined as: ﬁf} = [.fff} P A

This problem can be writing as the form:

A point

§ur

ijl

- [EM, shetsal T, &Va2V4al
R — J=1"1"1 J=r7i7]
Ma"{z () = 5 aid g om aﬂ.&mu]} @
== 41 == 1
Subject to:
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Z[gu #h: 4%zY] < [BF: BY)

i=

Now using the operation of the rough interval we have :
- T ekpbopl Fm pUall pu
Max{zee0 = R sl @

1"!‘11'";"'&” Lizg

Subject to:

[#¢: 2F]= 0

Now the fuzzy rough linear fractional programming problem (3) can be reduced as the multi objective fuzzy linear

fractional programming problem as follows:
R, R +at
Em r_iU U+ﬁ u

Max ZU(x) =

. Tm ghebeal
Max 74() = S22 (4)
jF187%f

Subject to:
1411
E JU U o~ BU
Aj;E5 = B
-/
™m
L =L AL
A% = B,
=1
=0 =L =L o= =0
7,5 =0 and SCX,i=12..,n
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Let the parameters CL CU ar,d",at, av, gt gv AL AV BF, BY

A5 a5, ij A . L and x5 Yare the triangular fuzzy

numbers then we have:

[{pj 1 jLTL} : (ijLTJ g; . erTLT}]’ &f = [{mjLL’ 1, li:J'LTLjI : (mjLLT’ n; JIEJ!-TLT}:l
EER = [ i.LLJgi. L hLUL} : 1:..I:l'i.]-.l-.r.l gi . h:—TLT:}]’ jﬁ' = [( hll’ h'-l ! : lLJLT’hLJ ! }]
af = [(af® a2, a§): (afY a, oY),

B =[(Bi" B2, BS™) : (BrV.B2. BTY)]

Suppose that ff defined as:
- S P s
= [x}- : x}"]thus writing as

= [(X-jLLJ}er tJLTL} : (KjLUJ :frjj tJI_TLT}]

Also
29 () = (2292, 78Y)

M) = (M., 7Y
Now the problem (4) can be written as follows:
uu -

Tél('ipiw* o 1) % (% t]'UUD + (i, @ ol
T ((mfY ny B9 x &y, ) + B Ba. BEY)

Max (ztV.z,, 20V =

ZVL) = ita(pfhay o' < (ot . ) + athas ol (5)

Max (zH z,, _
Tpta((mit my, 9) owhyy  FY))+ R B

Subject to:
m

> by oS x (o ) < b1g . Y
=1

m
Dt by oy < (et . 1) < oF g bl
f=1
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Where Gy ) Gty . g9 20
Now since

= Fl=1ey 57 = 670 47
is a fuzzy rough with triangular fuzzy number, then (xj]‘]‘,yj ) tj”]‘} c (xj]‘u,yj , tj""'T} this

implies:
LU LL UL uu
¥ =SSy = 4= t77(6)

The relation (6) is called bounded constraints.

Now using the arithmetic operations and partial ordering relations we decompose the problem (5) as the
follows:

Max {Zi‘”} = lower valueof

(G 0, 1) x (57, 79)) + (@Y az, af¥)
H;i({m}.. ¥ nj ¥ E]UU} x {}ijl.u.l}rj ¥ tjuu}) + (ﬁj]:.u.l ﬁ:.l ﬁlﬂjuj

Max L, = Middle valueof

n;l((ijUJ q].l rjl.Tl.T} X {lelu::frj tJLTLT}) + (Hi‘u, L5 HEUU

(@l n, 1) x (. ) + (@Y B, BYY)

Max (Z;'TU:} = Upper value of

nél({pjl.uj qu rjl.Tl.T} X {XjLUJ:frj tJI.TLT}) + (“%UJ Uz, ugu}

o ((m, ny, 179) x (5, , 9) + B, B, BYY)

Max '[le‘]‘} = Lower value of

((p] Jq] ’ .LT]-} Y (XJLL,YJ 1 tUL}) + (EI y X, EIELTL}
=1({mj cm 5 (et g) + (B e B

Max (Zé‘”‘} = Upper value of
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J?;l((pj]‘]‘,qj \ rj"TL} * (xju,yj , tjm‘}) + (ui‘]‘, o, c:am‘}

(. 179) x Gy, L ) + (85 o, BE0)

Subject to:
T

Z Lower valueof
=1

(95, c29)x (%5, , 7)< b0

ij *

™

Z Middle value of

=1

(9 )% (855, )< e

T
Zl Upper value of
_;|=

{@% by, D x (xVy; , t7U)}S 0

ij !

T
Z Lower valueof
=1

{at by;, Cil}TLj' X (XjLL:}’j ; tjUL}} bt

ij *

T
Zi Upper valueof
-;|=

(5 by, 8 (a3, , 890} <

ij *

and all decision variables are non-negative.

From the above decomposition problem we construct the following five crisp linear fractional programming
problems namely, Middle Level problem (MLP), Upper Upper Level problem (UULP), Lower Upper Level
problem (LULP), Upper Lower Level problem (ULLP) and Lower Lower Level problem (LLLP) as follows:
(MLP):Mnx Z, = Middle valus of
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{Er-, (5. o =) x (0, o) + 5, e, "*ﬂ}

Ez ((f n . 1) x (. £79)) + (B B B

Subject to: E7Z; Middle valusaf

P e .
(= h,, c;i'-":l ® I__x_i"",}'_; . t_ir" =g

constraints in the decomposition problem in which at last one decision variable of the MLP occurs and all
decision variables are non-negative.
UULP: Max (ZFY) = Upper valus of

22 (6 a0 ) x @0 )+ @ @ @)
B2 (¥ w, 07) x (%, £9) + (B B, B

Subject to:Upper value of

zT, (':P_!‘ra g« f_in-:l ® ':x_il'r-!r'_i . t.n:l} + (ol a. oY) .
(e m 0) Xy, o) ¢ B B B

Z Upper value of
-

frolir jhiy (L1 s 1717
i by, c; kS 5w . g J}ﬁhi

m

Z.’_uwer' valus of

LI__a!.'iL,b;_i . E;;-LJ ™ I__x.i""',}'_i . t}'—LJ} 2 bt

and all variables in the constraints and objective function in UULP must satisfy the bounded constraints
replacing all values of the decision variables which are obtained in MLP and all decision variables are non-

negative.
Where Z,"is the optimal objective value of MLP.

LULP: Max (ZM) =lowervalueof

T2 0 %) x (0, 99) + (@ m a®) )
Tr (. n  ) X Gy, ) ¢ B B B

Subject to: Lower valus af
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[z:'a__:'f,.'-"_ G ) (Y] et ,:_,,uu;}

- " = < Z,°
z:t-.-:::m.Lu_ o :.uufI x::z.Lu_:,. ] t.|.ruf||_ o T,

Z Upper value of
-

fal ,b,,,cr"}}c: Ix"",]r . t“‘jl}ﬁh‘i‘-':

'L ||

Z.’_uwer' valus of

{22 by ) (xhy; . )} 2 b1

'L||

and all variables in the constraints and objective function in LULP must satisfy the bounded constraints
replacing all values of the decision variables which are obtained in MLP, UULP and all decision variables are
non-negative.

ULLP:Max (Z') = Upper valus of

(e £) x Gy, ) + (et e a®)
Tz (et m, 1) (& 0] + (B B B2))

Subject to:

f_" "n"".-i 4 I x (=t *_"L:l.l' (=th=a =1 "
i < I__Z: -::I"

T ([ m, B ey, )| B

Z; < upp. vuf-[

Z Lower value of

firat ,b,,,ELL}X|xLL} s tLLJ}{bLL

'L||

Z Upper value of
-

la ,b,,,:‘-'—}xlx'-'-} . t“‘jl}ﬁh‘f"

and all variables in the constraints and objective function in ULLP must satisfy the bounded constraints

replacing all values of the decision variables which are obtained in MLP, UULP, LULP and all decision variables
are non-negative. Where(zl'"'T *is the optimal objective value of UULP.

LLLP:Max (ZM) = Lower valus of
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Tz (e ™) x (xty, . o) + (ot ap, afh) }
Iz ((mft w5 x (s, o 6) + (B Bl B

Subject to:
E;, E':P_!'LJ Q. r}:L:I b I:x_;LLJ}'_i » t_;l:LII_} + ':u'-lj-L.l Oz ﬂEL} }
Iz ([t m. ) x(xfyy . o) + (B Bel B

(Z'M < Low.Val. {

I,

z Lower value of

froll L . - L 1L
HEn by C; = oy . g J} = b

Z Upper value of

=

ir m r m b
(&b, My (xhyy . SR

and all variables in the constraints and objective function in LLLP must satisfy the bounded constraints
replacing all values of the decision variables which are obtained in MLP, UULP, LULP, ULLP and all decision
variables are non-negative.

Definition14. A pointx* € [F € R is said to be optimal fuzzy rough solution of the fuzzy rough linear

Nz | B
BRxv — DR

fractional programming problem if there does not existx € [® such that

Theorem 1. Let [v;;] = {v;;: ¥;; € M} be an optimal solution of (MLP),[t;;;] = {t};;:t;;; € UUJ be an optimal
solution of (UULP), [x;y] = {%[y: %[y € LU} be an optimal solution of (LULP),[t};.] = {t};;:t;, € UL} be an
optimal solution of (ULLP), and [x};] = {x],:x;; € LL} be an optimal solution of (LLLP), where M, UU, LU, UL

and LL sets of decision variables in the (MLP), (UULP), (LULP), (ULLP) and (LLLP) respectively.
Then{(ﬁf}* = ['[x]-]‘]‘*, ¥; s tj"TL*} : I[x].]‘”*, ¥i tj"m*}]} is an optimal fuzzy rough solution to the given FRLFP

problem.

The proof of this theorem is much similar to the proof theorem (4-1) given by Pandian and Jayalakshmi [3].
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Algorithm Solution for FRLFP problem
The propose algorithm for solving FRLFP problem (1) as follows:

Step1. Construct five crisp linear fractional programming (LFP) problems namely Middle Level problem,
Upper Upper Level problem, Lower Upper Level problem, Upper Lower Level problem and Lower Lower Level
problem from the given FRLFP problem.
Step2. Solve the Middle Level problem (MLP) by the variable transformation method.
Step3. Using the result of step2 and the variable transformation method, solve the Upper Upper Level problem.
Step4. Using the result of step2, step3 and the variable transformation method, solve the Lower Upper Level
problem.
Step5. Using the result of step2, step3, step4 and the variable transformation method, solve the Upper Lower
Level problem.
Step6. Using the result of step2, step3, step4, step5 and the variable transformation method, solve the Lower
Lower Level problem.
Step7. Using the result of step2, step3, step4, step5, step6, thus obtains an optimal solution to the given FRLFP
problem by theorem (1).
Numerical example:
Consider the following FRLFP problem
6% #f + 582%

2ReR 4 R

Max F8(x) =
Where &% =[(5.3, 6, 6.3):(3, 6 71,
B8 =145, 5,55 )35 6],
R =015, 2 25X, 2 3

#=06,7 8)(5, 7 85]]

Subject to:
1RgR 4 2ReR < 3R 3RpR 4 IR3E < 8% where

i# =[(0.5.1, 1.25):(0.5,1,1.5)],

-
ES)

=[(1.75 ,2, 2.25):(1.5,2,2.5)],

L% )
=

A =1[(25,3,9):(2,3,15)],

3% =[(25,3.3.5):(2.3.4].

# =[5,

]

. 25):01.,2,3)]
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& = [(55 .6, 15 ):(5,6,21)],
#F and %F =0
Let  #F=1[#%: 2V =[xty . 7Y : xPy,. 179
#F =25 2] =[xty 1) 5 (% yo 1110 and
7P =z, Y @ L, 7Y)]

Now, the decomposition problems of the given FRLFP problem are given below:
5.5x1k + 4.5xF

Max Z;* =
. 25t + 8
vy + 5v,
Max Z, = =2t 22
2}"1 +7
L L
May UL — OO+ 5.5t
? 1.5x+ 6
Lu Lu
Max 740 — Sxy” + 3x3
1 3tfY+85
oo oo
My ZVY — TE + 65
? xtY + 55
Subject to:

0.5x +1.79x5 = 2.5

i+ 2y, =3

1.25¢0 42,25¢0 = 9

0.5x + 1.5z = 2

15607 42,5607 = 15
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2.5xt + 152 =55
3y +2y, =6
3.5t + 258 < 15
2kl 4 41U < 5
407 4 3PV < 21

x{'” = x{‘[' =

xtxty it and 1Y 20 Y xtys, tfF and 617 20

Now, the Middle Level problem is given below:
(MLP ):Max Z, = 212

1yy+7

Subject to:

Now, solving the problem (MLP) by the Variable Transformation Method and using solver parameters excel, we attain an

optimal solution
¥ =13, v, =0.73 and Z,=128 .

Now, the Upper Upper Level problem is given below:
(UULP): Max 21V =

7t VetV

V455

Subject to:
'I"i'j-':"i" + 6t:'-'"i"
———— =128
x4+ 3.3

0.5xL0 + 1.5xL0 < 2

1.5t0Y 4 25607 < 15
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2Ll 4 40 < 5

477 4 3409 < 21

e = 1.5, t¥ = 0.75, xP =15, x5 £0.75

i S i and x3" = 0

Now, solving the (UULP) by the Variable Transformation Method and using solver parameters excel, we attain an optimal
solution
0 =0xi =0, tfV =15, (it =5 and Z0U =736 .

Now, the Lower Upper Level problem is given below:

L _ BxEUematl
(LULP):Max Z}Y = E7
Subject to:
Sxit + 3x5Y
—— = 1.28
3t 185
0.5xf" + 1525 =2
1.5tFY + 2.5¢00 < 15
22 4 2l < 5
4eV + 380 < 21
£ = 1.5 ; V=075 XU <15 . X <075 ;
tfY, t8Y, xffand xF¥ = 0.
Now, substituting ==, V=0, tPY = 1.5 ) £UU = 5

in the problem (LULP), the optimal solution is
V=0, V=0, tfl =15, ti0 =5 and Ziv=0.

Now, the Upper Lower Level problem is given below:

© 2016, IRJET | ImpactFactorvalue:4.45 | IS0 9001:2008 Certified Journal | Page 2117



u, International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056
JET Volume: 03 Issue: 04 | Apr-2016 www.irjet.net p-ISSN: 2395-0072

650 bymgell

(ULLP): Max Z¥* ==

Subject to:
6.5t + 5.5t
128 = ———— = 7.36
1oxi"+6

0.5z +1.75x =25
1.25¢0F +2.25t0F = 9
2oxt + 1525 =55
3.5t + 25¢0 < 15
0=xft <15, 0= xt <075
15=¢ft =15, 073 =tf* =5
(P, i xMagnd xI =0

Now, solving the problem (ULLP) by the Variable Transformation Method and using solver parameters excel the optimal
solution is:
gt =15, tFr =317, x =0, 2 =0 and UL =453

Now, the Lower Lower Level problem is given below:

LL LL
(LLLP): Max Zif = 5.5xfh+4.5x%

250l 2p

Subject to:

5.5x1" + 4.5x5

=1.28
25t/ +8

0.5x1% + 1.75x5" = 2.5

1258/ + 225t =9
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2.5x5" +1.5x55 =55
3.56F + 25t = 15
0=xt=15,0=x= 075,
15 = tf* =15 , 075 = t¥+ =5
el xl, t and tYh =0
Now, substituting x{'i' =0 , xé’i' =0, tfl' =15 ,
tit =317

in the problem (LLLP), the optimal solution is
tyt =15, t7* =317, xy* =0, x5* =0 and Zi' =0

Therefore, the optimal fuzzy rough solution to the given FRLFP problem is:
(%) =0(0,1515):(0,15,15)]

(% =1(0,075317): (0,075, 5)]

with the maximum objective value
Z® =[(0, 1.28,453) : (0, 1.28 ,7.36)]

Conclusion

In this paper, we propose algorithm for solve fuzzy rough linear fractional programming problem, where all
variables and coefficentics are fuzzy rough number . Use the decomposition to the fuzzy linear fractional
programming problem for obtaining an optimal fuzzy rough solution, based on the variable transformation method.
Further the proposed approach can be extended for solving FRLFP problem where all coefficentics are trapezoidal
fuzzy numbers.
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