Bo ba Steiner
Truong Phuac Nhan, 02/02/2018
Mot bo ba Steiner la mot BIBD véi k =3 va 4 =1, tasé ki hiéu mot bo ba Steiner la STS(v). St dung diéu
kién ton tai s hoc ciia mot BIBD ta nhan dugc diéu kign can vé sy ton tai cia mot STS(v) la v=1(mod2)
va v(v—1)=0(mod6) hay néi cach khac la v=1 hoac 3 (mods).
Mot diém dang chd v ¢ day 1a diéu kién can ma ta vira tim dugc & trén ciing chinh 1 diéu kién da cho su ton
tai ctia STS duoc trinh bay dudi day lan lugt cho cac truong hop v=6n+1 va v=6n-+3. ( Xem lai bai viét

“BIBD”)
a) Phép xay dung caa Bose :

Két qua 1: Cho (Q,0)la mot gia nhom giao hoan lity linh bét ki bac 2n+1 trong d6 Q = {12,....2n+1}.
Pit V =QxZ, va B 1a ho tat cac cac bo ba c6 dang :

@) {(x0).(x1),(x2)}, xeQ

@) {(x%i).(y;i),(xop5i+1)}, x,yeQ,x#y,ieZ,
Khi 6 (V,B) 1a mot STS(6n+3)

Chirng minh: Ta thyc hién viéc dém so cac bo ba thoa man yéu cau. C6 2n+1 bo ba loai 1) ; ta co

2n+1 . .
[ ) j cach chon x va y va 3 cach dé chon chiso i cho b ba loai 2).

Do 6 |B|=2n+1+ 3(2n2+1] =(2n+1)(3n+1) day chinh s c4c bd ba twong ttng trong STS (6n+3). Nhan
thdy rang ta chi ra rang mot cap phan tir phan biét dugc chira it nhat mot bo ba. Ta xét mot cap phan tir
(a,j).(b,k). Néu a=b thi {(a;0),(a;1),(a;2)} la mot bo ba loai 1) chira (a, j)va (b,k). Néu a=b va
j=k thi {(ai).(b;i),(a0h;i+1)} la mot bo ba loai 2) chira cap (a, j)va (b,k).

Trong truong hop a=bva j=k. Do (Q,o) la mot gia nhom nén ton tai phan tir peQ sao cho aop=b.
Do (Q,0)la liiy linh va a=b néntasuyra p=a,tacobd {(a;j).(p; ). (aop;k)=(b;k)} 1a mot bo ba
chira (a, j)va (b,k).

b) Phép xay dwng cia Skolem :

Két qua 2: Cho (Q,0)l1a mot gia nhom nira liiy linh giao hodn bat ki c6 bac 2n trong d6 Q={12,....,2n}.
Dit V ={oo} U(QxZ,), va B Ia ho tat ca cac bo ba c6 dang :

@) {(x0).(x1),(x2)}, 1<x<n

@ {oo(n+xi),(xi+1)}, 1<x<n,ieZ,

(3) {(x;i),(y;i),(x()y;i+1)}, X,yeQ,x=Vy,ieZ,
Khi 6 (V,B) la mot STS(6n+1)

Str dung phuong phap 1ap luan twong tu nhu trong két qua 1) ta ciing co6 thé kiém tra lai d& dang két qua vira
trinh bay o trén.
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