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Summary

The purpose of this paper is to obtain some bounds on ths numbar of blocks
in a BIB design under some parametric restrictions.

Ktywords ; bounds on blocks, BIB designs.

Introduction

Kageyama [1] has shown that for BIB designs with v = nk, b, r, k
and A

b > V + r - I O r> 7^ + 2k.

Using such relations, Kageyama et al. [3] obtained bounds on b. In this
paper the above inequality is generalised to a wider class of designs and
used for obtaining bounds on b, the number of blocks.

2. Main Results

Theorem 2.1 : For a BIB design with v = nk, b, r, k and yand seme
a > p.
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fc>av + f — aOr>A + (K + l)/c.

Proof; From the basic relation vf = bk we can write

1
h- -

k k
v^+A:(«v + r — «) — /:(«v + r — a) — r + r

We can get after some algebra

6 — (« V + r — «) =
V- 1

f — aA: — A

As V = nk, we have (v — 1, A:) = 1. Since b — (a v + r — a) is a
positive quantity we have

(r — afc — A)
> I

or r > A + (« + 1) A:.

The converse is easy to show.

Corollary 2.1:r = A + afc=>Z) = «v + r — «.

Thborbm12.2 : A BIB design with parameters v, b, r = p \ -\- q where
p and q {q < ^) are integers, is a symmetric design if either q = I of
q = 0. If q = the symmetric design has parameters

v=i = />(pA+l) + l; r = k = (p^ + 1), A,

while ifq'^0, the symmetric design has parameters

V= 6 = ;j (p A — 1) + 1, f = k = p\\

Proof: Fromthe basic relation A(v —\) = r {k — 1) and r = pA + 9
we get

{p\ + q){k-\) . ,
1 +1,
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Since (p A+ A) = 1, we have — 1 = / Awhere I is an integer. As
r > k we have

/>X + 9^1A + 1.

Equality is attained when q = 1 andp = \. Thus r — k —p X+ \ and
in such a case v = &= ;>(pX +

\f q = 0 then r = k = pX and y

Corollary 2.2 : If r^^pX +
parameters

) + 1.

b==p{p\-\)+\.

q, then the BIB design will have the

v=UpX + q)+\.b,r-pX+ q,k = 1 X + 1.

Theorem 2.3 : in a BIB design with v, b, r AA+ 1 fc and

KbKj - (/'-!) + 2/A

Proof: From r:^pX+ 1 we have r > A + 2. Also,

rA: — A V= r — A > (/7 - 1) A + 2.

Multiplying both sides by b and si nplifying (using r > k) we get,

b^r'l^-{(p-\)-2l\}.

When p = 1 this bound is same as that in Theorem 2.1 of Kageyama
et al. [3]; for all other values of p
Kageyama [1] bound.

In the light of Theorem 2.1, we

6 > a V + r — a fc

The equality is attained if r = "K +

his bound is an improvement over the

have the following

Theorem 2.4 : In a BIB design with parameters v = nk, b, r, k and A,

(r - a + 1)

(a + 1) k.

Proof: We have rk —Xy = r - \ p (a + 1) k, or
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A: (r - - + 1) > A V

r—(A+ l)>^n

Multiplying by r we have b <

The converse is obvious and equality is attained when

r = A + (a + 1) fc.

The above bound is superior to the one given by Theorem 2.S of
Kageyama [3] as can be seen by the following example.

Example 2.1 : Consider the BIB design with v = 18, 6 = 102, r = 17,
k — i and A = 2. Applying Kageyama's bound gives b < 127 whereas
applying the above Theorem with a = 4 yields b < 102 which is actually
attained.

Corollary 2.3 : In a resolrable design which is not affine.

^ r(r —a + 1)
T^'

tbt tquality holding ifand only if r = X + (a, + 1) k.

Corollary 2.4.2 : In a resolvable deiign whichis not affine resolvable,
ifr = A+ (« + 1) fc then

For designs with special parameters v, b = mt, r = [*/, k, and Xin the
light of Theorem 2.1 we have the following

Theorem 2.5 : In a BIB design with parameters v,b = mt, r = k
and A,

Â «V+r—a^ ^ A+ HOT (« +
respectively.
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Proof:

« V + r — « ^fm m'A + \>-m (« + 1)
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or {ffi* X+ (ot +

This bound is meaningful and better if we compare with Example 2.2
of Kageyama et al. [3].

Example 2.2 : Consider the BIB design v = 6, = 20, r = 10,fc = 3
and A =»: 4 having V- — 2, m = A and t = 5.

In this case {m« A+ (« + D/w}/! '̂ = 20 which is actually attained,
Shah [5] has proved that the necessary and'suflacient condition for the

inequality b ^v+z" —Ito hold for any BIB design is that r ^ A+
However to cover a wider class of designs we have the following

Theorem 2.6 : A necessary and sufficient condition for the inequality

b^a.v + r~ento holdfor any BIB design is that r ^ A+aA:,

Proof: From the proof of Theorem 2.1 we have

6 — (a V+ r — a) = (v — 1) (r — A— « /:) '

from which the above theorem follows.
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