Tiep can so cap bat dang thwc Fisher
Truong Phuac Nhan, 10/02/2018
BIBD (balanced incomplete block design) véi tham s6 (v,b,r,k, 1) 1a mot bo sip thr tu (V,B) trong d6 V
la mot tap hitu han gdm v Vat (c4c vat nay ta s& goi a phan tiz hoic 1a Ziém), B 1a mot ho bao gdm b tap
ma mdi tap nay 1a mot k —tap con cua V ( ma ta goi 1a cac khai) sao cho mdi diém duoc chira trong chinh
xac 1a r khdi va mdi cap phan tir bat ki cua V' chira trong chinh xac 4 khéi. (xem bai viét “BIBD” va
“Ly thuyét ciu hinh té hop”)
Chon c¢6 dinh mot khéi B, goi x, 1a s cac khdi c6 giao véi B tai chinh xac Ia i phan ta.

Két qua 1:
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i) > ix, =k(r-1)

Chirng minh:
i) Bang cach dém béng hai cach s cac cap (A, P) trong d6 P 1a mot cap phan tir cua khoi B va A 1a mot
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khoi khéc B c6 chira P ta dé dang ching minh duoc : )" x, (2) = (Zj(i—l)
ii) Bing cach dém bang hai cach s6 cac cap (A, y) trong d6 y 1a mot phan tciia B va A 1a mot khéi khac
B c0 chira y ta cﬁng dé déng Chl’mg minh dugc : Zix =k(r —1)
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Két qua 2: (b-1)k (k—1)(A-1)+(b—1)k(r—1)>k?(r-1)°

Chitng minh: Bang cac tinh toan dai s6 ta nhan thay :

T (i-m)x = Yitx —2mY ik +m Y x —z{ [ jﬂ}x omY i +mtYx
:22(;)&—(2m—1)2ixi+m22xi

22[;) x —(2m=1)> ix, +m*> x  (két qua 1) phan i) va phan ii))
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2( J(i—l)—(Zm—l)k(r—1)+m2(b—l)
=k(k-1)(21-1)—(2m—-1)k(r—1)+m* (b-1)
Hién nhién, > (i—m)’ x >0, do d6 ta c6 danh gia : k( 1)(A-1)+m?*(b—1)=(2m—-1)k(r-1)
Mt khéc, ta lai nhan thiy rang m (b-1) le =k(r-1),tasuyra:

N

k(k —1)(/1—1)+mk(r—1) > (Zm—l)k(r—l)
= k(k-1)(1-1)>(m-1)k(r-1)
Do dé : (b-1)k(k-1)(2-1)+(b-1)k(r-1)> (b-1)k(r—1)[ (m-1)+1]=m(b-1)k(r-1)=k* (r-1)’
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>(m-1)k(r-1)

Két qua 3: (r—k)(v—k)(r—2)=0 . Hon nita, ta thu duoc bét dang thuc Fisher : b>v.

Chitng minh : Theo két qua 2) , ta thu duoc :
(b-1)k (k—1) (A1) + (b-1)k(r1)
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a’?-b?=(a-b)(a+b)
<:>(r - k)(k —1)/1+(vr—k)(r—k)+(r—k)(r+k—2rk) >0

< (r=k)[(k=1)A+vr+r—2rk |20 (*)
Dong thoi ta ciing nhan thay rang :
(k—l)l+vr+r—2rk:[(v—l)—(v—k)]/1+vr+r—2rk=/1(v—1)+vr+r—2rk—(v—k)/1
—
=r(k-1)
=vr—rk—(v-K)A=(v—k)r—(v—-k)A=(v—k)(r—1) (**)

Thay (**) vio (*) ta thu dugc két qua : (r—k)(v—k)(r—2)>0.
Hién nhién, ta ludbn c6 v>k va r> 1, néntasuyra r >k. Ké hop vai hé thizc co ban bk =vr, suyra b>v.
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