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Mot (v, k, 1)- design duoc goi 1a d6i xing néu b =v, hay n6i cach khac ma tran lién thugc ciia n6 1a ma
tran vuong. Déi vGi mot design dbi xtng, ta quan tim dén dai lwong n=k — A, néu n =1thi design ddi xing
du:gc goi la tam thuong. , o
Hién nhién , dicu kién b =v la twong duong vai k =r (xem lai cic bai viet “BIBD” va “Ly thuyet cau
hinh t6 hep”). Do k <v va 2(v—1)=k(k—1) (xem lai bai viét “BIBD”) nén ta suy ra A <k, hay n6i cach
khéc n=k—2>1. D4u bang xay ra khi va chi khi k =v—1 va bai vi b =v nén design gom tat ca cac
(v—1)—tapconcua S.

Nhu vay ta chi quan tdm dén cac design d6i xtiing khong tim thuong , k <v—2.

Két qua 1: Néu D la mét (v,k, 1) - design thi phan bul D duoc dinh nghia bsi D={S\B|B e D} la mot
(v,v—k,b—2r+2) - design véidiéu kién 1a b—2r+21>0.

Chiing minh : Hién nhién mdi khdi ciia D ¢4 v—k phan tir. Hon nita, mat cap (x,y), x,yeS, x=y,
duogc chua trong S\ B khi va chi khi B khong chira x va ciing khong chira y . Bang nguyén Iy bao ham —
loai trir ta c6 thé tinh ra dwoc 1a s6 cac khbi thuoc D khong chira x va ciing khong chira y 1a bang
b-2r+2.

Két qua 2: Néu A la ma tran lién thuoc cua mot (v, k, 1)- design dbi xung thi AAT = A"A,

Chirng minh:

Y tuong cot 16i caa phép ching minh nay dua trén viéc mot ma tran kha nghich giao hoan véi ma tran
nghich dao cuaa chinh no.

D& dang nhan thay : AJ =JA=kJ, AT =JA" =kJ va J?=VJ.

Bang cach phép tinh dai s ta thu duoc :

(AT —\/ZJJ(A+ iJj:ATA+ i(ATJ—JA)—ﬂ 3= N A=A =(k-2)1
\Y Vv \Y Vv

(Chayhéthac: AA" =(r—A)I+AJ va k=r)

the viét lai : (A+\/ZJJ(AT —\/Z]]z(k—i)[
\' \Y

A A
= AAT +\/;(AJ —JAT)—VJZ =(k-2)1
=AA" - =(k-2)1
= AA" =(k-2)1+AJ
Tudaytasuyra: AA" =(k—2)I+AJ=A4"4

Ding thirc trén suy ra rang k—l/{A+ \/ZJ] la ma tran kha nghich cia ma tran [AT —\/ZJ j do d6 ta co
v v

Két qua 3: Néu D 1a mot (v,k,2) - design dbi xiing khong tAm thuong thi v—2r + 1, va phin bu D 1a mot
(\_/,E,Z):(v,v—k,v— 2k+/1). Hon nira, Nn=k-A=k—-A=n.

Chieng minh : Theo 1ap luan phan tich ddn nhap thi k <v—2. Goi B 1a mét khdi bat ki caa D va
{x,y} =S\B, x#y. Theo ching minh cua két qua 2, v—2k + 1 la sé cac khdi cia D khdng chira x va
cling khong chtra y nén duong. Két qua duoc suy ra tir két qua 2).




Két qua 4: Néu ton tai mot (v,k, 4) - design ddi xang khong tam thuong thi 4n—1<v<n’+n+1

Chwng minh :
St dung lai 16i ki hiéu trong két qua 3) tasuyra A+4=v—2n va
272 2 (v=2k+2) = A(v=1)+ A= 2k + 22 =k (k 1)+ A= 22k + = (k- 2) (k= 2) = n(n—1)

Déi véi cac so thuc X,y bét ki ta c6 danh gid (X + y)2 > 4xy , 4p dung danh gi4 tréncho x=4 va y=1, ta

thu duoc két qua (v—2n)2 >4n(n-1)> (2n—2)2 baivi n>2, va do vay (v—2n)2 > (2n—1)2.

Hién nhién v—2n=41+1>0 nén v—2n>2n-1
=v>4n-1
Boivi A>1va 7>1, (4-1)(1-1)>0
:zi-(ui)uzo
=n(n-1)—(v-2n)+1>0
=n*+n+l>v

Két hop hai danh gid trén ta thu duoc két qua can chiing minh : 4n—1<v<n?+n+1
Ta tién hanh xem xét cac truong hop cuc tri ( truong hop xay ra dau bang trong cac danh gia ) :

Két qua 5: Néu D la mot (v,k, 1) - design d6i xting khong tim thuong véi v=n?+n+1 thi D hoic D la
mot (n®+n-+1,n+1,1) - design.

Chirng minh : T chieng minh cua két qua 4) ta suy ra 1a v=n?+n+1 kéo theo 2=1 hogc 1=1. Néu 1 =1
thi k=n+A=n+1vadodé D lamot (n°+n+1n+11) - design. Néu i =1thi k=n+i=n+1 (xem lai

két qua 3) nén D 1a mot (n2 +n+1,n+1,1) - design.

Mot (n2 +n+1,n+1, 1) - design s& duoc goi 1a mot mat phang xa dnh hizu han bdc n ( xem lai cac bai viét
“BIBD”, “Ly thuyét ciu hinh t6 hop”)

Két qua 6: Néu D 1a mot (v,k, ) - design d6i xting khong tim thuong voi v=4n-1 thi D hoic D la mot
(4n—1,2n—-1,n—1) - design.

Chiing minh: Tir chiing minh cua két qua 4) ta nhan thdy Ad=n(n —1) v 1+ A=v—2n=2n-1. Do viy 1
va 2 la cac nghiém cua phuong trinh bac hai x* —(2n-1)x+n(n-1)=0, do d6 chung I n hoic n-1.
Néu 2=n-1thi k=n+i=2n-1va D lamot (4n—1,2n—1,n—1) - design
Néu A=n-1thi k=n+2=n+i=2n-1va D lamot (4n—1,2n—1,n—1) - design

Mot (4n—1,2n—1,n—1) - design duoc goi la mot Hadamard design béc n.
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