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Abstract :
We use the idea of Convex set and convex half of a set in a linear space.
1. Introduction :

We establish a theorem concerning balanced extension of a set 4 as well as
balanced extension of rationally convex hull of a set. Rationally convex set has
been defined in our previous paper reference 3.

We also establish a theorem on product of two rationally convex sets.
2. Definition :

In linear algebra and related areas of mathematics a balanced set, circled set
or disk in a vector space is a set S such that for all scalars oc with |ot|< 1, oS € S.

Where oS = {ax/xe S}

The balanced hull or balanced envelope for a set S is the smallest balanced
set containing S.

Theorem (L.I) : Let A be a subset of a linear space L, then B{Cr(4)} c Cr{B(A4)}.
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Proof : First we show that B(4) = W {ooAd:|o |1}
LetD=x&;'{aA:|a|51}

Taking ao=1,4c D

Let x € D than x = oua for a € 4 and some o such that || < 1.

Let B be a scalar such that | B|<1.

Then Bx = Poa,

where |Bo|=|B| || < 1.

Therefore, Bx e a4 = D.

Hence D is balanced.

Let S be a set such that 4 — S and S is balanced.

Letx e Dthenx=Qa,

where a €4, |o|<1.But4 € S= a €S. Since S is balanced. o.a € S. Thus x € S.

Hence x e D = x € S. Therefore D c S.

Hence D is the smallest balanced set containing 4. So we conclude that

B(D)=D=k&){ocA:|(x| <1}

Let z be an element of B(Cr(4)).

From above result
B(Cr(A4)) =y {o Cr(4):|a| <1}

So we see that z € o Cr(4). For some o such that | o |I<1.

Hence, we can write z =0 /;a, + QL Ly ay +eeeeeeenene +ala,.
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Where a, € 4, [; are rational
[;20and X /=1

Hencez et (aa;) + ,(0La,) Teeeennene. +t(0a,)
Now a,e 4= a.aq;€ B(4).

Therefore z € Cr(B(4)).

Thus z € B(Cr(4)) = z € Cr(B(A)).

Hence B(Cr(A4) < Cr B(A)).

3. Product of two sets :

Let L be a linear space. Then L x L is a linear space in which addition and
scalar multiplication are defined as follows.

(@a,b+c,d)=(a+c,b+d) (1.1)
o(a,b) - (oa, oub) (1.2)
Where a, b, ¢, d € L and o is a Scalar.

Theorem (L.IT) : Let L be a linear space and 4, B be r-convex sets of L. Let L x L be
a linear space with the operations as defined by (1.1) and (1.2), above, then 4 x Bis
ar-convex set of Lx L,

Proof : Let (a, b) and (a', b') be elements of 4 x B. Then a, a'e 4 and b, b'eB.
Let o, B be rationals such that o 20, =0 and o+ =1.

Then o(a, b) + B(a', b") = (awa, 0b) + (Ba!, Bb") = (0 + Ba’, ab + BbY).

Since a, a' € 4 and 4 is r-convex, so a.a + Ba’ € A.

Similarly ob + Bb' € B.

Therefore o(a, b) + B(a', b') e A x B.

Hence A x Bis ar-convex set of L x L.
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