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SUMMARY

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

- Kageyama [1] has shown that for BIB designs thh v = nk b, 7, k
and A

b>v+r—1&r> A+ 2k
Using such relations, Kageyamd et al. [3] obtained bounds on &, 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 dcsigﬁ with v = nk, b, r, k and N'and some
o >0, i :
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b>‘av+r—a¢r:>4\+(a+l)k.

Proof : From the basic relation v# = bk we can write
% = 712'{ vtk(ey+r—o)—k(@y+r—a)— r+r}

We can get after some algebra

b— (xy+ F— o) = v_k—l{r'—ockj—?\},

CAsy = nk, we have (v — 1, k) = 1. Since b — (av-+r —a)isa
positive quantity we have

(r—ock—/\) _
e >1
or r2 A+ =+ Dk

The converse is easy to show.

CoROLLARY 2.1 :r=At ek =>b=av-+r —ua,
TusoreM 2.2 : 4 BIB design with parameters v, b,r = pAd -+ qwhere ‘

p and q (g << M) are integers, is a symmetrzc design if either q = 1 or
q=0. If q = 1, the symmetric design has parameters

v=b=p(pA+ 1D+ r=k=(pA+ 1),
while if g = 0, the symmetric design has parameters
=b=p(pA—1+1 r=k=pAA\

Proof : From the basic relation A (v‘—. ND=r(k—1andr=pr+gqg
we get

= EAT D=1

+ 1,

A
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Since (pA + ¢, ) = 1 we have k
r>k we have

-_px+q>1x+L

Equality is attained when ¢ = 1 and p =

insuchacasey=b=p(pA +
Ifg = 0,thenr= k = pA and

COROLLARY 2.2 Ifr #‘ pA+
parameters

v=l(ph+'q)+~l,b,r

THEOREM 2.3 ;

v —{o-n+

Proof : Fromr#pX + 1 weh

rk—Av= r—.;\.>'(p —
Multiplying both sides by b and si
| PA—{(p—1) -
When p. = 1 this bound is same a
et al. [3]; for all 'other values of P!

Kageyama [1] bound.
In the light of Theorem 2.1, we

:I'n a BIB design with v, b, F % p A 4 1

163

— 1 =12 where 1 is an mteger As

1 Thusr—-k p/\+land.
)+ L

v=b=p@k—n+L

q, then the BIB design will have the

=pA+ghk=1A+1.

k and

ﬂ@.‘

ave r > p 4\v+ 2I. Also,
A4 2

mplifying (usiﬁg r>k we get,
L 2A), '

s that in Theorem 2.1 of Kageyama
hlS 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,

b > oyt r— w& b

The equality is attained if r = N +

Proof : We have rk — Ay = r —

rir—a+1)

-
(= + 1) k.

B (@+ Dk, or
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’

k(F=w+1>Ay

r—QA+1DDPAn .
Multiplying by » we have b < -r(:;““)—_'
The converse is obvious and equality is attained when

= A+ (+ 1)k

The above bound is superior té the one given by Theorem 2.5 of
Kageyama [3] as can be seen by the following example.

ExampLE 2.1 : Consider the BIB design with v =18, b = 102, r = 17,
k = 3 and A = 2. Applying Kageyama’s bound gives b < 127 whereas
applying the above Theorem with « = 4 yields b < 102 which is actually -
attained.

COROLLARY 2.3 : In_ a resolvable design which is not affine,

rir—a-—+1)
A o ?

o
Al

the equality holding if and only if r = A +- (¢ + 1) k.

COROLLARY 2.4.2 : In a resolvable design whzch is not affine resolvable,
ifr=2X4 (« + 1) k then

=k("—°‘+l)' b=w; r k, A
A A

For designs with special parameters v, b = mt, r = K¢, k, and A in the
light of Theorem 2.1 we have the following

THEOREM 2.5: In a BIB de;vign with parameters v,b = mt, r = i, k
. and A, :

<

bTuvtr—aed i{m’k+pm(oi+l)}/l>'-’

respectively,
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Proof _ | o

b%mv+'r-f qufmfm?A+um(m,+i)'

ot b i {m¥ A + em (x + 1}/u2

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

EXAMPLE 2,2 ¢ Cons1der the BIB dcs1gn y=26,b=20,r=10,k=3
and A = 4 having b = 2, m = 4and;—5. ‘
In this case {m® A + & (« + l)ltﬁ}lu’ = 20 which is actually attained.
Shah [5] has proved that the necessary and sufficient condmon for the

inequality b <vtr—I1to hold for any BIB design is that r< ?« + k,
However to cover a w1der class of desxgnswe have the followmg

THEOREM 2.6: 4 necessary and suﬂ‘icrent condztton for the mequahty

'b<av+r—octoholdforanyBIBdesxgnxsthatr <At ek

Proof ; From the proof of Theorem 2.1 we have

b (avtr—a)=@—1)kL(F—2A—ak) V

from which the above theorem follows. -
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