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Abstract: The purpose of this paper is to define the notion of an interval valued Intuitionistic Fuzzy a-ideal (briefly,
an i-v IF a-ideal) of a BCI — algebra. Necessary and sufficient conditions for an i-v Intuitionistic Fuzzy a-ideal are
stated. Cartesian product of i-v Fuzzy ideals are discussed.

l. INTRODUCTION

The notion of BCK-algebras was proposed by Imai and Iseki in 1996. In the same year, Iseki [6]
introduced the notion of a BCl-algebra which is a generalization of a BCK-algebra. Since then numerous
mathematical papers have been written investigating the algebraic properties of the BCK/BCl-algebras and their
relationship with other universal structures including lattices and Boolean algebras. Fuzzy sets were initiated by
Zadeh[10]. In [9],Zadeh made an extension of the concept of a Fuzzy set by an interval-valued fuzzy set. This
interval-valued fuzzy set is referred to as an i-v fuzzy set. In Zadeh also constructed a method of approximate
inference using his i-v fuzzy sets. In Birwa’s defined interval valued fuzzy subgroups of Rosenfeld's nature ,
and investigated some elementary properties. The idea of “intuitionistic fuzzy set” was first published by

Atanassov as a generalization of notion of fuzzy sets. After that many researchers considers the Fuzzifications of
ideal and sub algebras in BCK/BCl-algebras. In this paper, using the notion of interval valued fuzzy set, we
introduce the concept of an interval-valued intuitionistic fuzzy BCl-algebra of a BCl-algebra, and study some of
their properties. Using an i-v level set of i-v intuitionistic fuzzy set, we state a characterization of an
intuitionistic fuzzy a-ideal of BCl-algebra. We prove that every intuitionistic fuzzy a-ideal of a BCl-algebra X
can be realized as an i-v level a-ideal of an i-v intuitionistic fuzzy a-ideal of X. in connection with the notion of
homomorphism, we study how the images and inverse images of i-v intuitionistic fuzzy a-ideal become i-v
intuitionistic fussy a-ideal.

1. PRELIMINARIES

Let us recall that an algebra (X,*,0) of type (2,0) is called a BCl-algebra if it satisfies the following
conditions:1.((x*y)*(x*z))*(z*y)=0,2.(x*(x*y)) *y=0,3.x*x=0,4.x*y=0 and y*x=0 imply x=y,for all x,y,z X. Ina
BCl-algebra, we can define a partial ordering”<” by x<y if and only if x*y=0.in a BCl-algebra X, the set M={x
X/0*x=0} is a sub algebra and is called the BCK-part of X. A BCl-algebra X is called proper if X-M#¢.
otherwise it is improper. Moreover, in a BCl-algebra the following conditions hold:
1. (x*y)*z=(x*2)*y, 2.x*0=0, 3. X <y imply x*z <y*z and z*y <z*x, 4. 0*(x*y) = (0*x)*(0*y),
5. 0%(x*y) = (0%x)*(0*y), 6. 0%(0*(x*y)) =0*(y*x), 7. (x *2)*(y*z) <x*y
An intuitionistic fuzzy set A in a non-empty set X is an object having the form A= {<x,ua(X),0a(X)>/X
X3}, Where the functions g : X—[0,1] and va: X—[0,1] denote the degree of the membership and the degree of
non membership of each element x X to the set A respectively, and 0< pa(x) tva(x) < 1 for all x X.Such
defined objects are studied by many authors and have many interesting applications not only in the mathematics.
For the sake of simplicity, we shall use the symbol A= [pa, va] for the intuitionistic fuzzy set A=
{[HA(),0A()]/ x X}
Definition 2.1:A non empty subset | of X is called an ideal of X if it satisfies:1. 0 1,2x*y l and y | = x I.
Definition 2.2: A fuzzy subset p of a BCl-algebra X is called afuzzy ideal of X if it satisfies:1.u (0) >p(x), 2.
M) =min {u(x*y), u(y)}, for all x,y X.
Definition 2.3: A non empty subset | of X is called a- ideal of X if it satisfies:1. 0 I. 2. (x*z)*(0*y) l and y | imply
x*z 1.Putting z=0 in(2) then we see that every a- ideal is an ideal.
Definition 2.4: A fuzzy set p in a BCl-algebra X is called an fuzzy a- ideal of X if1.u (0) >u(x), 2.
H(y*x) =min {u ((x*2)*(0*y)), U (2)}-
Definition 2.5: Let A and B be two fuzzy ideal of BCI algebra X. The fuzzy set o ~ g membership function

U ~ B s defined by ua ~g (X) = min{ua (X), us (X)}, X €X..
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Definition 2.6: Let A and B be two fuzzy ideal of BCI algebra X. The fuzzy set A U g with membership function

Ha L B is defined by ua U g (X) = max{ua (X), us (X)}, VX € X

Definition 2.7: Let A and B be two fuzzy ideal of BCI algebra X with membership functionand respectively. A is
contained in B if za (X) < g (X), V X X

Definition 2.9:  An IFS A= < X, pa,va> in a BCl-algebra X is called an intuitionistic fuzzy ideal of X if it
satisfies:(F1) pa (0) = Ha(x) &vA(0)= vA(X).(F2) Ha (X) = min { pa (X*Y), Ha

¥}, (F3) va (X) < max {vA (x*y), va ()}, for all x,y X.

Definition 2.10: An intuitionistic fuzzy set A=< pa, va> of a BCl-algebra X is called an intuitionistic fuzzy a-ideal
if it satisfies (F1) and(F4) pa(y*x)=min{pa((x*2)*(0*y)), LA (2)}.(F5) va(y*x)<max {va((x*2)*(0*y)), va (2)}, for
all x,y,z X.

An in)t/erval-valued intuitionistic fuzzy set A defined on X is given byA={(x,[n =~ X)n (X)],[v

M, are two membership functions and v ,v are two non-membership functions X such that
v <p &v>v VXX Letp A(x):[u M ]1&v (x)=[v,v 1,V x X and let D[0,1]denote the family of all closed

subintervals of  [0,1].1f p (X)=p (X)=c,0<c<1  and if v(x)=v (x)=k, 0<k<lithen we have
KU a(x)=[c,c]&va(X)=[k,K] which we also assume, for the sake of convenience, to belong to D[0,1]. thus p
Ax)&va(X) [0,1],v x X,and therefore the i-v IFS a is given by A=[(X,u a(X),va(X))},V X X,where u
A(X):X—DIJ0,1]. Now let us define what is known as refined minimum, refined maximum of two elements in
DJ[0,1].we also define the symbols” <”,”>" and “=" in the case of two elements in D[0,1]. Consider two elements
D1:[a,b1]and Dy:[as,bo] DIO, 12 Then rmin(D1,D,)=[min{a,a;},min{b1,b,}],
rmax Di1,00)=[max{as,a,},max{b;,b,}]
2@3.1>3.2,b1>b2, D1<D2<:)a1<az,b1<b2 and
1— 2-

I11. INTERVAL-VALUED INTUITIONISTIC FUZZY A-IDEALS OF BCI-ALGEBRAS
Definition 3.1:An interval-valued intuitionistic fuzzy set A in BCl-algebra X is called an interval-valued
intuitionistic fuzzy a-ideal of X if it satisfies (FI{)i A(0) > A(X),0A(0) <LVAX),(FI2)1 A(Y*X)
>r min {p A ((x*2)*(0*y)).1 A(2)}, (Fl3)va(y*x) <1 max {va((x*2)*(0*y)),0a(2)}-

Theorem 3.2Let A be an i-v intuitionistic fuzzy a-ideal of X. if there exists a sequence {Xp} in X such that
mn o _

n= p (Xn ) =L 1M g 500 v (Xn ) =[0,0] then p A(0)=[1,1] andva(0)=[0,0].
Proof:Since u A(0) >p a(x)and va(0) <va(x) for all x X, we have p A(0) >p a(Xp) and  vA(0) <vA(Xy), for every
positive integer n. note thatlux “,u" > = (o[ >uaX) >p A0) > lim, L 4 aA(Xn) (xo)=[11].
A A A

IA AY < j - (0) 00] <0A() vA@)< liMn s v A ( Xn ) =[0,0].Hence p a(0)=[1,1] andva(0)=[0,0].
A
Lemma3 3:Ani- v intuitionistic fuzzy set A=[ ., ]in Xis an i-v intuitionistic fuzzy a-ideal of X if

and only if . and .. are intuitionistic fuzzy ideals of X.
Proof:Sincep (0)=>p (X); 1 (0) >p (x);v (0) <v (Dandv (0) <v (), therefore (O)Azu (x), .
DA(O) <v (x) Suppose that . uwand . v are intuitionistic fuzzy ideal of X. let x,y X, then

0,k ()] =[min{u (x*y),u (Y)}min{p (x*y),u ()}
n W1}

=rmin {u A(X*y),1 a(Y)} and
(X),0ec (x*y)o(y)},max{v (x*y),v (y)}]

=rmax {va(x*y),ua(Y)}.Hence A is an i-v intuitionistic fuzzy ideal of X.
Conversely, assume that A is an i-v intuitionistic fuzzy ideal of X. for any x,y X,we have

=[min{u (x*y),u NEmin{u (x*y),u (VH

A A A

= [max {v (x*y),0 (y)},min{v (x*y),0 (y)}]
It follows thatp (X) > min {pu (x*y),u (y)},0 (X) < max{v (x*y),v (y)}

Andp (x) = min {p (x*y),u ()}, -
Hence , ,u and v . areintuitionistic fuzzy ideals of X.
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Theorem 3.4.Every i-v intuitionistic fuzzy a-ideal of a BCl-algebraX is an i-v intuitionistic fuzzy ideal.
Definition 3.5:An I-v intuitionistic fussy set A in X is called an interval-valued intuitionistic fuzzy BCl-sub
algebra of X if p A(x*y)>r min { @ a(X), 1 a(y)} and va (X*y)< {va(x),0s(y)}, for all x,y X.

Proof:Let A=[n »H »  ,v ]beani-v intuitionistic fuzzy a-ideal of X, where p ,Hand , ,vare

intuitionistic fuzzy a-ideal of X. thus p,u and v ,v are intuitionistic fuzzy a-ideals of X. hence by lemma

3.3, Alis i-v intuitionistic fuzzy ideal of X.
Theorem 3.6: Every i-v intuitionisticfuzzy a-ideal of a BCl-algebra X is an i-v intuitionistic fuzzy sub algebra of

X.
Proof:LetA=[ ,,u , , ,v ]beani-vintuitionistic fuzzy a-ideal of X, where p ,u ,and , ,, are
intuitionistic fuzzy a-ideal of BCl-algebra X.thus p ,u ,and ,,v are intuitionistic fuzzy subalgebra of X.

Hence, A is i-v intuitionistic fuzzysub algebra of X.

V. CARTESIAN PRODUCT OF I-V INTUITIONISTIC FUZZY A-IDEALS
Definition 4.1An intuitionistic fuzzy relation A on any set a is a intuitionistic fuzzy subset A with a membership
function Qp: XxX— [0, 1] and non membership function ¥a: XxX— [0, 1].

Lemma 4.2Let u aand 1 g be two membership functions and va andvg be two non membership functions of each
X X to the i-v subsets A and B, respectively. Then pax Pg is membership function and vaX vg is non membership
function of each element(x,y) XxX to the set AxB and defined by ( u aXp g)(X,y)=r min {p a(X), 4 g(Y¥)} and
(vaXvg)(X,y)=r max {va(x),vs (¥)}- S _
Definition 4.3Let A=, , v,v JandB=[ p ,1 , v ,v ]betwo i-vintuitionistic fuzzy subsets in a

§€zt))((. tge[OCf]rtesian product of AxB is defined byAxB= {((X,y), (L aXH B), (VaxVB));¥X,y XxX}Where AxB:
XX— L.

Theorem 4.4.Let A=[ p ‘ v JandB=[ . v . ]betwo i-v intuitionistic fuzzy subsets in a
set X,then AxB is an i-v intuitionistic fuzzy a-ideal of XxX.
Proof: Let(x,y) XxX, then by definition

5‘03??& 8) (0,0)=r min {u1 A(0), 1 g(0) =r min {[n (0),u

=[min {u (0),u (0)},min{u (O),u (O}
>[min{u (x),u (Y}min{p (x),u ()}
=rmin {[u (x),n QLK (V)1 NI}

=rmin { a(X), Le(Y)}=(H aX 1
8)(X,y) And(vaxvg) 0,0 =r ‘r{réax( d{)l)A(E)O)S%U[B(O%) O
=r max {[v (0),v ,[v (0),0
=[max {v (0),v (0)},max{v (0),0 (0)}] <[max
(0 (v)}.max v (9.0 (v)}]
=r max {[v (x),0 (X)],[v (y),v (NI}
=r max {vA(X),0B(Y) =(vAXVB)(X,Y)
Therefore (Fl,) holds.Now, for all x,y,z X, we have
(L axp ) (7, Y)*(X X))=( L aXH B) (Y*X, Y*X) |
=r min { pa(y*x),Bs(y *x)} e . .
>rmin{ r min{za ((x*2)*©O*y ), g @3}, r min{ ga (X" *27)*OFy*)), ua ()3}
=rmin{{min{s" o (x *2)*(0* y)), 4" a @} min{u” a (x*2)*©0*y)), 1” A @I},
{min{ut g (X" * 2 )*(0*y")), 4 g ()} min{u g (X * 21 )*0*yM)), 1 s )3}
=fmin{min{s” o ((x *2)*0*y)), & g (X *2 1 )*O*y' N} min{u a @), 15 ()3},

mingmin{” a ((x* 2)%0%y), e (X * 21 )<(0* y" )}, min{ss” 4 (D), 1”& (2 )13}
=r min {(1 A Xp &) ((*2)*(0*Y)), (X" *27) *(0* y*))) (1 aXM 8)(Z, 2)}
Also, (vaxvg) ((¥, Y)*(X, X))= (vaxvg) (Y*X, y*x)'
=r max { va(y*x),ug(y *x)}
< rmax{ rmax{vaT(x*2)*(0*y)),va @} rmax{va (X >z )*0*y"),va@ }F
=r max{{max{v" a (x*2)*0* y)),v" a @} max{v" a (x*2)*(O*y)),v" A @)}},
fmax{v" g (X" * 2" )*O* y' ), v" s @)} max{v" s (X * 2" )*(0*y" ), vV s (2 )3}

0.1 (01}
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={max{max{v" a (x*z)*O*y)),v" & (x' *2 1 )*(0*y" )}, max{v" a (2), v" 5 @ )}},
max{max{1” a ((x *2)*(0*y)),W & (x" * 21 )*(0* y* )}, max{W’ a ()" 5 (" )}}}

= r max{(va XV )((@* 2) *(0* ), (X" *2') *(O0*y")) , (va xve)z 2" )}
Hence AxB is an i-v intuitionistic fuzzy a-ideal of Xx X

Definition 4.5: Lety g,vg respectively, be an i-v membership and non membership function of each element x X to
the set B. then strongest i-v intuitionistic fuzzy set relationon X ,that is a membership function relation

M aONpU B and non membership function relation va onvg and fiag ,Vag Whose i-v membership and non

membership function, of each element (x,y) XxX and defined by zas (x,y)=r min{u g(x),H (y)}&V ag (x.y)=r
max{vg(x),08(¥)}

Definition 4.6Let B=[ p , 1 , v ,v ]bean i-v subsetin aset X, then the strongest i-v intuitionistic fuzzy

relation on X that isa i-v A on B is Ag and defined by,Ag=[ /J" , yU , yt ,VU ]

AB AB AB AB
Theorem 4.7Let B=[ ,u" ,yu Cve o ]beani-v subsetinaset X and Ag=[ £ ,u
L U AB AB AB A AB AB
vo o,V ] be the strongest i-v intuitionistic fuzzy relation on X. then B is an i-v intuitionistic a-ideal of X if
AB AB
and only if Ag is an i-v intuitionistic fuzzy a-ideal of XxX.
Proof: Let B be an i-v intuitionistic fuzzy a-ideal of X. thenu ag(0,0)=r min{u g(0),1 g(0)}

>r min{ g(X),M g(Y)}=H ag(X,Y) and vag(0,0)=r max {vg(0),ug(0)}<r max{vg(x),uB(Y)}=vaB(X)Y) V(Xy) XxX.

On the other hand HA ((y1.y2)*(x1.%2))=1 aAB(Y1*X1, Y2*X2)

=r min {y g(y1*x1),1 B(Y2*X2)}
=r min{r min{ut g((x1*21)*(0*y1)),1 g(z1)},r min{pt g((X2*22)*(0*y7)). M B(22)}}
=r min{r min{l g((x1*21)*(0*y1)),K B((X2*22)*(0*y2))}.,r min {u g(z1),1 B(22)}}
=r min {4 A ((X1*21)*(0*y1), (x2*22)*(0*y2)).l AB(Z1, 22)}
=r min {4 A ((X1.X2)*(21,22))*(0*(y1, ¥2))).1 AB(21, 22)}
Also, v ag ((Y1,¥2)*(X1,X2))= vaB(Y1*X1, Y2*X2)
=r max {vs (Y1*X1),v8(y2*X2)}

< r max {r max{vg((X1*21)*(0*y1)),vg(z1)},r max{vg((X2*22)*(0*y>)),v8(z2)}}
= r max{r max {vg((X1*21)*(0*y1)),08((X2*22)*(0*y7))},r max {vg(z1),v8(22)}}
=r max {VAB((X1*21)*(0*y1), (X2*22)*(0*y2)),vaB(Y1, Y2)} =1
max {vaB(((X1,X2)*( 21,22))*(0*(y1, Y2))),vaB(21, 22)}
For all (x1,X2),(y1,¥2),(21,22) in XxX. hence Ag is an i-v intuitionistic fuzzy a-ideal of XxX.
Conversely, let Ag be an i-v intuitionistic fuzzy a-ideal of XxX. then for all (x,x) XxX.we have
rmin {1 g(0),1 s(0)}=H AB(0,0)=H ag(X,X)=r min{u g(x),1 g(X)}(or)K g(0) =H g(X) and
r max {vg(0),08(0)}=var(0,0)<vag(X, x)=rmin{vg(X),l g(X)}(or)vg(0)<vg(X)VXx X. Now,
let (X1,X2),(Y1,¥2),(21,22) XxX, then rmin {1 g(y1*X1),(Y2*%2)}=H aB(Y1*X1,
Y2*%2) =M aB ((Y1, Y2)*(X1, X2))
2r min {1 AB(((X1,%2)*((21, 22))*(0*(y1, Y2))). 1 AB(Z1,22)} =1
min {1t A ((x1*21)*(0*y1), (X2*22)*(0*y2)).1 AB(Z1, Z2)}
=r min {r min {y g((x1*z1)*(0*y1)),1 (z1)},r min {u AB((X2*22)*(0*y7)),1
B(22)}} Also, rmax {vg(y1*X1),(Y2*%2)}=vaB(Y1*X1, Y2*X2)=vaB ((Y1, ¥2)*(X1, X2))
<r max {vAB(((x1,X2)*((z1, 22))*(0*(y1, ¥2))),vAB(21,22)} =r
max {vAB ((X1*21)*(0*y1), (x2*22)*(0*y2)), vaB (21, 2)}
=r max {r max {vg((X1*21)*(0*y1)),1 B(z1)},r max {vap((X2*Z22)*(0*y2)),vB(22)}}
If xo=y,=2,=0, then r min { g(y1*x1),1 g(0)}=r min {r min {u g((x1*21)*(0*y1).K B(z1)}. 1
B(0)} and r max {vg(y1*X1),0g(0)}=r max {r max {vg((x1*21)*(0*y1), vg(z1)},v8(0)}
1 B(y1*x1)>r min {u g((x1*z1)*(0*y1), W B(z1)} and
vp(y1*X1)=r max {vp((X1*21)*(0*y1), vB(z1)}.
Therefore B is i-v intuitionistic fuzzy a-ideal of X.
Theorem 4.8: Ifjl A is a i-v intuitionistic fuzzy a-ideal of BCl-algebra X, then ga, is also i-v intuitionistic fuzzy

a-ideal of BCl-algebra X
Proof: Forall x,y,z eX
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1L—m 02— x = 0 - x . [0 1MT2- x1 - o™ - .
aC ) aC ) aC ) aC) Lol n Ll LAl ) L )
A—,A(O)"‘zr TP NAUR N ' A T (1) = Toawr T = n (x)VxeX
2.7 (y *x) = rmin{ua (x*2)*0* y)), ua (2)FTaa (y *x) J™ 2[r min{ g (x *2)*(0*y)), a (2)}]"
B (y *x) ™= rmin{us (x*2)*0%y ) ta ()3 pian (y *x) 21 min{ zin (x*2)*0*y )", ua ()™}
Ban(y*x)2rmind gy n (X*2)*(0%Y)) an (2}
3.va (y*x) <rmax{ua (x*2)*0*y ) ua (2)}Tva(y*x) ™ <[rmax{va((x*2)*©0*y))va(2)}]"
va(y*x) " <rmax {va((x*z)*0*y))va(z2)}" van (y*x)<rmax {va(x*2)*0*y )", va(2) "}
Van (y*x)<rmax{ van (x*2)*0*y)) van (2}
Theorem 4.9:1fu ais a i-v intuitionistic fuzzy a-ideal of BCl-algebra X, then ;A ~B isalso a i-v intuitionistic

fuzzy a-ideal of BCl-algebra X
Proof: For all x,y,z eX

1. _;A (0)2ua(x), v A(O_)ﬁ;A (x)and 45 (0)2 4g(x), ve (0)svg (x)

min{z 0y 0}zmin{ z X 7 came 5 0) T oremn (X T XY

tare (0)=uarg (), vare (0)<vaqs ()

2.pp (y*x)zrmin{ ua (X *2)*(0*y)), ua (2)}, ps (y *x) 2 rmin{ zg (x*2)*(0*y)), 1a (2)}

{aa (y*x), g (y *x)}z{rmin{ ua (x*2)*(0*y)), ua (z)}, rmin{ ug (x*2)*(0*Y)), us (2)}}

min{ za (y *x), g (y *x)} = min{r min{ za (x *2)*(0*y)), ua (2)}, r min{ ug ((x *2)*(0*y)), 18 (2)}}
> min{r min{ ua ((x*2)*(0*y)), ps (x *2)*O*y N}, r min{ pa (2), 1z (2)}}

mans (y*x)zrmin{ua ~s (X*2)*(0*Y)), ua~e (2)}
3valy*x)<srmax{va((x*z2)*(0*y)),va(z)}ve(y*x)<rmax{ve ((x*z)*(0*y)), va(2)}

aly*x)ve (y*x)F<{rmax{va ((x*z)*O*y)),va(z)} rmax{ve (x*z)*O*y)),vs (2)}}
If one is contained in the other

min{va (y *x),ve (y *x)} <min{r max{va ((x*2)*0*y)),va(z)} rmax{ve ((x*2)*0*y)).ve (2)}}
vane (y*x)<rmax{min{va((x*z)*0*y)),ve (x*z2)*(0*y )} min{va(z).ve(2)}}

vane(y*x)srmax{van~s (x*2)*(0*y)),va-g (2)}

Theorem 4.10: If u als a i-v intuitionistic fuzzy a-ideal of BCl-algebra X, then a _g isalso a i-v intuitionistic

fuzzy a-ideal of BCl-algebra X.
Proof: Forall x,y,z X

L __AA (0)2 ;A (x), v a (© )SV; (x)and l_lB (0)= l_lB (x), VB_(O)SVB(X)

mn{ _ 0,_ O0}zmin{ _ x ,_ x} -0 _ X x} ,

) Oy ()70 () a0 () ()

u aoe (0)= gae (x) v aus (0)<vacs (x) - - -
woalyrx)zrming xo A ((x*2)*(0%y)), ua(2)l ws(y*x)zrmin{e ((x*2)*(0*y))x a(2)}

L wly x) s (y*x)} = {rmin{™a (x*2)*(0*y)), % (2)}, rmin{ s (x*2)*0*y)), s (2)}}
max{ ua (Y *x),ue (y *x)} 2 max{r min{ua (x*2)*(0*y)), xa (2}, rmin{s (x *2)*(0*y)). us (2)}}

> max{r min{ za((x*z)*(0*y)), ug (x*2)*(O0*y )}, rmax{ ua(z) us(2)}}
If one is contained in the other

rmin{fmax{ A ((x*2)*0*y)),us (x*2)*(0*y))} max{ “ua(2), us(2)}}

uao (Y *x)zrmin{  u  aos (x*2)*(0*y)),uaus (2)}

valyx)<srmax{v a((x*2)*0*y).va(2)}, ~ ve(y*x)<rmax{ve((x*z)*(0*y)), wua(2)}
{valy*x)ve (y*x)} <{rmax{va((x*z)*(0*y)),va(z)} rmax{ve (x*z)*(0*y)),ve (2)}}

max{va (y *x),ve (y *x)} < max{r max{va (x*z)*(0*y)),va ()} rmax{ve (x*2)*(0*y)),ve (2)}} vas(
y*x) <rmax{max{va ((x*z2)*(0*y)),ve (x*2)*(0*y )}, max{va(z),vs (2)}} B

vaws (Y *x)<rmax{vaus (x*2)*(0*y)),vaus (2}
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