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Abstract: Soft set theory is a mathematical tool for dealing with uncertainties. Its application has boomed in recent years. In
this paper we extend few results in intuitionistic fuzzy soft set operations. Also derived some properties and give an examples.
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1. INTRODUCTION

Fuzzy set theory is a branch of mathematics started by Lotfi A.Zadeh as appropriate on time as 1965. In 1983 Atanassov proposed
the concept of intuitionistic fuzzy set. It is a generalized form of fuzzy set. In 1983 George Gargov defined two new operation
(namely necessity operation and possibility operation) in intuitionistic fuzzy sets. In fuzzy set theory, setting the value of the
membership function is most difficult to the real life problems. In 1999 Molodtsov introduced the concept of soft set theory. The
problem of setting the membership function doesnot arise, which make the theory easily applied to many different fields such as
the Operation research, smoothness of functions, Perron integration, Game theory, Probability theory, Topological space, medical
diagnosis, Decision making problems etc., In 2001 Maji et al introduced the concept fuzzy soft sets. And also introduced the idea
of intuitionistic fuzzy soft sets, which is a generalized form of fuzzy soft sets and'soft sets. B.Chetia et al defined four new operations
(ie., “1”, “?”, “@”, “ ®” operations) of intuitionistic fuzzy soft sets.in 2013. This paper we extend the properties of intuitionistic
fuzzy soft set operations.

PRELIMINARIES
DEFINITION 1.1: [5]

For P c E, a soft set (fp, E) orfp on the universe X is defined by the set of ordered pairs (fp,£) = Fp = { (¢, fp (1)) :
t €EE, fp(t) € P(X)¥where fp: E -»P(X) such that f(t) ={ } if t doesnot belongs'to P

Here fp is called an‘approximate function of the softiset Fp . The set f»(t) is called t-approximate value set or t-approximate
set which Consists of related objects of the'parametert € E . Let S(X) bethe set of all soft sets over X.

EXAMPLE 1.2:

Assume X = {incandescent bulb, fluorescent bulb, led bulb} be the set of bulbs. ie, X={s;,s;,s3} and let E
{lifespan(t,), cost per bulb(t,), brightness(t;), low watt(t,)} be the set of parameters or attributes. Take P = {¢t;, t5, t,} C
then we write approximate value set “fp(t;)= {2 S3}.fp(t3) = {s1.82,53} andfp(t,) = {s;}. Hence(fp,E) = Fp
{(ty, {52, 55}), (t3,{51,52,53}), (t4,{s3})} over X which describes the ‘quality of bulb’.

I 1 1

DEFINITION 1.3:[5]

An Intutionistic Fuzzy Soft set (fp, E) or IFp on the universe X is defined by the set of ordered pairs (fp, E) =
IFp = {(¢t, fp(t)): t € E, fp(t) € F(X)} where fp: E - F(X) such that fp(t) = null intutionistic fuzzy set of X, if t doesnot
belongs to P.

EXAMPLE 1.4:
Let X = {s4,s,, 53} be a set of three chain and let E = {silver(t,), gold(t,), platinum(t5)} be a set of parameters showing the
metals of the jewellers. Consider P = {t;,t,} c E then

fe(t) = {51/(9,.1),52/(.5,.4),53/(0,.2)} and fp(t2) = {s1/(3,.2),52/(.7,.1),53/(-4,.4)}.
Hence IFp = {(ty, fp(t1)), (ta, fp(t2))} is the Intuitionistic Fuzzy Soft set over X.

DEFINITION 1.5: [5]

If IFp, IF, be two Intuitionistic Fuzzy Soft sets then IF, and IF, are IFS equal denoted by IFp, = IF, iff fp(t)
=fo(t) V tE€EE.

DEFINITION 1.6: [5]

Let IF, be an Intuitionistic Fuzzy Soft set, then the complement of IF, , denoted by IF,¢ is an Intuitionistic Fuzzy Soft set
defined by the approximate function fpc(t) = f5(t) Vt € E, where f5(t) is complement of the intuitionistic fuzzy set fp(t).
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DEFINITION 1.7: [5]

Let IFp, IF, € IF (X), then the operations U,N, @, $,0,0,!,? of IF, and IF, is an IFS set defined by the
approximate function. VvV t € E

(Df200(8) =< Hppo©), Voo © >= Max{iy, (6, 1o (0}, min {vy, (©), v, (0} >

(ii)fPﬁQ (t) =< #fpﬁq(t)‘ vprQv(f) >
= < min {ufp(t),ufq (t)},max {vfp(t),va(t)} >

(lll)fp‘l'Q (t) =< H'fp+Q(t')’ vfp+Q (t) >
=< Urp) T Lo ~ Brp@- B Vip (0) - Vi) =
(iv)fP-Q () =< Hep o) Vpo® >

=<Usrp) Hroy Vep®) T Vg = Vrp (0) - Vrge) 2

Brp@tHro@ Yip©TVfo®
2 ! 2

Mfpae(t) =< Kfpag®) Vipag () >=<
(Vi) fap (©) =< Brpe) Vept) >=< Hrpey 1 ZWrpce) >

(ViD) for () =< L op(e) Vrop(e) >=< L& Vep(e) Vepe) >
_ 1 . (1
(ViiD) fipy (£) =< Up, 0 Ve, py (@ >=< Max {E’“fw)(f)} p LR {E'Vf ) (f)}>

, _ . (1 1
(o) () =< By oy >=< MIBG bt max 3,7y 0f

“py® Vs (P)—(t)+l}>

() foe)©) =< Kftgper Vo @l = < |~ 22, 22

. _ _ KfpyO+1 Vg (®)
(xl)f®(P) () =< Hfgey®2 Yeer (©) >=< { P — }>

2. PROPERTIES ON INTUITIONISTIC FUZZY SOFT SET OPERATIONS
THEOREM 2.1:

If IFp,IF, € IF(X), then
. ~ ¢ - ~
(i) (11F, GIF,) =?1F5 N ?1Fg
(i) (21Fp T 21Fp)" = IFS 1 1IF§
(iii)y (@ 1F UDIF,) =QIFf A Q IF§
(V) (®IF, UR IFy) =D IFE D D IFS
PROOF :(iii) (@ IF, U IFy)’ = ® IF5 i1 @ IF},
f@rooor® = *H roo0t®’ M @roaat® L brorooo® 1 Vieroee®”

= <L-max (Urgp) Hrgo) 1-MiN (Veg o) Vige®) >

u Efo® . (v +1 Vrontl
= <1- max (% %) 1- min (% )

. u HEo(t v +1 Vi tl
:<m|n(1 — —f’z’m 11— —f‘zz( )), max(l - f"(zt) 11— QZ >

. [2—u 2—Uf o (t 2—-v -1 2=V, 1
:<m|n( Le0, ;Q()),max( f’;(t) —L—)>
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. (1-pppptl 1Rt 1-v 1=Vro(e)
=<m|n< fzza(t) ’ czz . max gp(r)’ ZQ >

L (Hf soFL Bf ztl Ve 2 Vf g®
:<m|n< o —— ), max & —,—2— >

= <min(uy kel ®(Q)E(t)),max(vf el ®(Q)E(t))>

:<f

~ ~ WV . > = . =(t
K o tro@t Tertiaet® Tertne@t®)

THEOREM 2.2:

I IF,,IF, € IF(X), then

i) (UF ALIF) =21F U2IFS

(i) (21F, & ?1F,)" = \IFE T 1IFE

(i) (@ IF, A IFQ)f~ —QIF{U @ IFS
(iv) (® IF, A® IFQ)C =@ IFfU @ IF§
v (1UF@!IF,)  =?IFS@?IF§

Wiy (21F@?1Fy)" = | IFf@ ! IFE

i) (BIF,@OIF,) = QIFf@ ®IF;
(i) (®IF,@QIF,)" = ®IF{@ SIF;

PROOF: Proof of the Theorem 2.2_is same as theorem 2.1

THEOREM 2.3:

If [Fp, IFy, IFy € IF(X),then

() (QlIF, UalF,) % 0IFE & 0 15
(i) (01F, U0 IF,)" # OIFS DBIFS
(iiiy (oIF, N OIF,) #0IES T 0 IFS
(iv) (0 1F, RO IF,)  # @IS U lF§

PROOF: Proof of the Theorem 2.3 is same as theorem 2.1

THEOREM 2.4:

If IFp, IF,, IFy € IF(X), then

(i) ((?1F)C)C =21IF,

(i) ((1 IFp)6)C =IF,

(iii) ((@IF)S)C = alF,

(V) ((O1Fp))C =0 IF,

V) (®IF)) =@ IF,

Vi) (® IF)) =@®IF,
PROOF :(i) ((?IFp)©)¢=?IFp
f((?P)ﬁ)E(t) = <.uf

),V _
e® (opyT,

@P5

= < 1-(1-(MinG , pyrp(e))A-(1-(MaxXG , vy, )
1 . 1

=< 1-( max(1- 3 1-usp())),1-(min(1- 7 1-vep)) >

1 . .1
=< 1-(max(5, 1-ppp(e)) 1-(minG , 1-vp, ) >

c®> <1y ) 10, c0)>
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= <min(l- 2, (Lt (0)), Max(l- 5, 1-(Lvy, ) >

.1 1
=<minG, frpy) MaXG L Vep) > = frr()
EXAMPLE 2.5:

Let X = {s4,5,,55} be a universal set and E = {t;,t,,t3} be a set of parameters. Let P = {¢t;,t;}, Q={t,}andR =
{t,,t,}. Suppose,
IFp = {(t1,{51/(9,.1), 52/ (.5, 4),53/(0,.2)}),
(t3,{51/(3,.2),52/(.7,.1),53/ (4, H)}}.
IFy = {(t1,{51/(.9,.1),5,/(.5,.4),53/(0,.2)})}
IFg = {(t1,{51/(9,.1),5,/(.5,4),53/(0,.2)}),
(t2,{51/(3,.2),5,/(.7,.1),53/ (-4, 4D}

THEOREM 2.6:

If IFp, IF,, IFg € IF (X), then

(i) olIF, U (olF, 0 oIFg) = (0lF, UolF,) A (QlF, U alFy)
(i) OIF, U (01F, NOIF,) = (01Fp U0 IFy) A (0 IFp00 IFy).
(iii) VIF, O (1IF, A IF,) = (1IFp UUIF,) A (1 IEp U 1 IFR):
(iv) ?IF, U (?1F, W?IFz) = (?1F, U?1F,) A @IF, U?1Fy)

(v) ®IF, U (®IF, A ®IF;) = (®IF, UBIFG) A (BIFp U ®IFy)
(vi) ®IF, U (®IF, N ®IF;) = (®IF, U ®IF,) N (QIF, U ®IFy)

PROOF : (i) olIFp U (olIFy N olFg) = (0IFp UnIF,) A (QIFp U QlFyg)

fart(oenory (£)= < K opomonory O Faptmonar) () >
= < MaX (Ko (1) B ondiy©) MMV p @ Ve monery @) >
= < maX(iyop ey MK o0 i), MIN(Vyop0,MaX(Vr gt Vror®)) >
= < max(isp ey, Milgqeyihsp(e): MM = g MAX(T = fro @ dotrn ) >
= < min(max(is, ()1 Beg()) MaX(Krp(t)r Krr(ey)s MaX(MIN(L-pifp e Loty (o) MIn(L-prp @it p 1)) >
= < MK o) O F@pbor) :MX(Vr o500, (0 YiBRoar ©)

=< “f(DPUDQ)ﬁ(DPUDR)(t)’vf(DPUDQ)ﬁ(DPUDR)(t): f(DPGDQ)ﬁ(DPUDR)(t)

EXAMPLE 2.7:
Using example 2.5 we get
oF, U (alF, A OlFg) ={(t1,{s1/(5,.5),5,/(2,.8),55/(3,.7)}),
(t2,{s1/(0,1),5,/(.1,.9),53/(:6, 4)}),
(t3,{51/(8,.2),5,/(.8,.2),53/(4,.6)N}----(I)

(0lF, UnlIF,) A (0IF, U OIFg) = {(ty, {51/(:5,.5),5./(2,-8),55/(:3,.7)}),

(tz, {Sl/(o'l)' SZ/('L 9)' 53/('6' 4)})1
(t3, {Sl/('g' 2)! 52/('8' 2)! 53/('4' 6)})} """ (I I)
From (1) and (1) we get

oIF, U (oIF, A olFy) = (alIF, UnlF,) A (0lF, U olFg)
THEOREM 2.8:

If IFp, IFy, IFy € IF(X), then
(i) (QlFp@ OlF,) @ OlFy = (QlFp @ OlFR) @ (0IF, @ OlFy)

(i) (0 IFp@ 0 IF,) @ 0 [F = (0 [Fp @ 0 IFR) @ (0 IFy @ O IFy)
(i) ({IFp@ !1Fy) @ IFx = ({Fp @ !IFz) @ (MFy @ !IFg)

(iv) (?IFp@ ?1F,) @ ?1Fg = (?IFp @ ? IFg) @ (?IF, @ ? IFy)

(V) (BIF,@ ®IF,) @ ®IF; = (DIF, @ ®IF;) @ (DIF, @ DIF)
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(Vi) (RIF,@ QIF,) @ QIF; = (®IF, @ ®IF;) @ (QIF, @ ®IF)

PROOF: Proof of the Theorem 2.8 is same as theorem 2.6
THEOREM 2.9:

If IFp, IF,, IFy € IF (X), then

(i) (QIFp + 0lF,) + OlF = 0lF, + (QIF, + OlFy)

(i) (0 IFp +0 IFy) +0 [Fg =0 IFp + (0 IFy +0 IFy)
(iii) (L IFp + 1IFy) + ! IFg = ! IFp + (1IF, + | IFg)

(iv) (?IFp+?1Fy)+?IFz =?1Fp + (?IF, +?IFg)

(V) (®IFp + ®IF,) + ®IF; = ®IF, + (BIF, + BIFg)
(Vi) (®IFp + ®IF,) + ®IF; = ®IFy + (®IF, + ®IFg)

PROOF: (ii) (0 IFp +01Fg) +0 IFg =0 IFp + (0 IFy +0 IFy)

f(0P+OQ)+0R(t) =< #f(oP+<>Q)+0R(t)’vf(0P+OQ)+OR(t) >

= < Hroprog) O THFR® B 0p10g)® " HFor®VF (0p ) ®): VFor®) ~
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=< Hfop(o) +‘uf<)Q(t) “Hfop-Hfgo +‘uf0R (t)'(”fop(t) +'ufoq ® '“fop(t)'nufoq(t)) “Hfor(): ( Vfop(t)'vfoq(t)) "Vror(® >

= <1Vt 1Vro - (1Vep 9) (L@ L1V (- (1-Vep ) “(d7V5 5 )

Lvrom) Qv @ (Lvrpw) “(1veo ) (IVep@) Vrnw) * Veg®,” Vir@>

= <1V Ve 1V (Vo) - (LVre() - (Ivrp ) (L-vrg

1V (Lo ) - V@) Vepw * Veom " Vern >

= < Urop®THF 40 40r)OTHFop @ HS 0 0+0r) ) VFob® * Vhsa()  Vier(®) ~

=< K op10g+0r) )2 VEop+(00+0R) (D) > = f0P+(OQ+0R)(t)
EXAMPLE 2.10:

Using example 2.5 weget
(0 IFp +0 1Fy) +0 IFg = {(¢,{51/(1,0), 5, /(1,0), 53 /(1,0)}),
(£2,{s1/(1,0),5,/(1,0),85/(1,0)}),

(ts3,{51(1,0),5,/(1,0), 53 /(1,0)))}------

O 1Fp + (0 IFy +9 IFR) ={(t1,{51/(1,0),5,/(1,0), s3/(1,0)}),
(t2,{s1/(1,0),52/(1,0),53/(1,0)}),

(t3,{51(1,0), 5,/(1,0), 55/(1,0) P F==--

From (1) and (1) we get
(0 IFp +0 IFy) +0 [Fg = 0 IFp + (0 [Fy +0 IFy)

THEOREM 2.11:

If IFp, IF,, [F € IF (X), then

(i) (QlFy - OIF,) - OlF, = 0lF, - (QIF, - OIFy)

(i) (0 IFp - 0 IFy) -0 IFg =0 IFp - (0 IFy -0 IFy)

(iii) ({IFp - 1IFy) - V1Fg = VIFp - (1 Fq - 1IFR)

(iv) (?IFp ?IF,) ?IFg =?1Fp - (?IF, ? IFg)

(V) (®IFp - ®IF,) - ®IFg = ®IFp - (BIF, - ®IFy)

(Vi) (®IFp - ®IFy) - QIF = QIFp - (QIF, - ®IF)
PROOF: Proof of the Theorem 2.11 is same as theorem 2.9

THEOREM 2.12:
If IFp, IFy, IF € IF(X), then
(i) (oIF, UOlF,)+ OIFy = (QlFp+ OIF) U (QlF, + OIFy)
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(i) (0 IFp OO [Fy) + 0 IFg = (0 IFp+ 0 IFg) T (0 [Fy + 0 IFy)
(iii) (\IFp U!IF,) + ! IFq = ({Fp+ | IFg) U (Fy + !IFy)

(iv) (21Fp U?1F,) +?IFg = (2 [Fp+ 2 IFg) U (?IFy + 2 IFy)

V) (®IF, UBIF,) + ®IF, = (DIFp+ ®IFy) U (DIF, + OIFy)
(Vi) (®IF, U ®IF,) + ®IFy = (RIFp+ ®IF;) U (RIF, + ®IFy)
(vii) (oIF, UOlF,) .OlF; = (QlF, . 0lF) U (QlF, . OlFy)

(viii) (0 IFp U0 IF,) .0 [Fg = (0 IFp . 0 IF) U (0 IF, . 0 IFg)

(iX) ({IFp UlIFy) MFy = (\IFp L IFR) U (UF, .| IFg)

(X) (IF, O?21F,) ?21Fg = (21Fp . ?21Fg) U (2IFy .2 IFg)

Xi) (DIF, UBIF,) ®IF, = (DIF, . BIF;) U (DIF, . ®IFy)
(xii) (®IF, U ®IFy) .®IFy = (®IF, . ®IF) U (RIF, . ®IFy)

PROOF: Proof of the Theorem 2.12 is same as theorem 2.6

THEOREM 2.13:

If IFp, IF,, IFy € IF(X), then

(i) (alFp 0 olF,) + alFy = (QlFp+ 0lFy) N (DlF, + OlFg)
(i) (0 IFp O IF,) + 0 IFg = (0 IFp+ 0 IFR) T3 (0 IF, 0 TFz)
(iii) (\IFp UIF,) + [ IFy = (Fp+ [ IFg) A ({IFy +ALIFy)

(iv) (?1Fp W2 IF,) + ?[Fg = (2 [Fp+ ? [Fg) 1 (?LEg + ? IFg)

(V) (BIFp N ®IF,) + ®IFg = (BIFp+ SIFg) A (BIFy+ DIFy)
(Vi) (®IFp, N ®IF,) + ®IFy = (RIFp+ QIFy) N (RIF, + ®IFy)
(vii) (olFp, N OlF,) .OlF = (QlF, . Olfg) N (QlF, . OlFy)

(viii) (0 IFp B0 [F,) .0 IFg = (O IFp a0 TFR) & (0 IF, . 0 IFy)

(ix) (UIFp P1IFy) 1 Fg = (IFpdUIFR) T3 (MF, . ! IFy)

(X)  (21Fp A?21Fy) .2 IFg = (UFp . 7 IFg) A (2IFy .2 IFg)

(xi) (BIFp 1 BIF,) DIF; = (DIFp . DLER) A(DIFy . IFy)
(xii) (®IF, N ®IF,) .®IF; = (RIF, .®IF;) N (RIF, . OIFy)

PROOF: Proof of the Theorem 2.43 is same as thearem 2.6

THEOREM 2.14:
If IFp, IFy, [Fy € IF (X)), then

(i) (QlF,@ OlF,) + BlF; = (ClfprtmiFgp@y(miF, + OlF)
(i) (0IFo@ 0 IF,) + 0 IFg SO IF, + 0 [Fp) @ (0 IF, +0 IFg)
(iii) ({Fp@ !IFg) + IRy = (LIFp +IFy) @ (UEg + |IFy)

(V) (2IFp@ ?1F,) +?1Fy = (21Fp +?1Fy) @ (?[Fgit ? IFg)

V) (DIF,@ DIFy) + ®IF = (BIFp + BIFy) @ (BIFg+ DIFy)
(Vi) (RIFp@ ®IFy) + ®IFy = (RIFp + QIF;) @ (RIFy #1®IF)
(vii) (QlFp@ oOlFy) . 0lFg = (OlFp . OIFz) @ (OIF, . OlFR)

(viii) (0 IFp@ 0 IFy) . 0 IFg = (0 IFp . 0 IFR) @ (0 IF, . O IFg)

(ix) (IFp@ !IFy).'IFg = (1Fp . \IFg) @ (MF, . !IFg)

(X) (IFp@ ?1F,).?1Fg = (?1Fp . ?71FR) @ (?IF, . ? IFg)

(Xi) (DIF,@ DIF,) . ®IF; = (DIF, . BIFg) @ (DIF, . DIFy)
(xii) (RIFp@ QIF,) . QIFy = (®IFp . QIFg) @ (RIF, . ®IFg)

PROOF: Proof of the Theorem 2.14 is same as theorem 2.6

CONCLUSION: We collected basic idea of soft sets and intuitionistic fuzzy soft sets. This paper deals with some properties of
intuitionistic fuzzy soft set operations and few properties are derived.
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