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Mot ma tran H cip nxn c6 tit ca cac phan tir 1 +1 dwoc goi la Hadamard bac n néu HH™ =H™H =nl .

Cha y rang diéu kién HH™ =nl néi lénring H la ma tran kha nghich voi ma tran nghich dao LU Boivi
n

mot ma tran s& giao hoan véi ma tran nghich dao caa nd, nén mot trong hai diéu kién HH™ =nl hoic

H™H =nl s& suy ra diéu kién con lai. Mot diém luu y nita d6 1a hé thic HH™ =nl c¢6 nghia 1a hai hang
khac nhau bat ki cua ma tran H sé truc giao ( tich vo huéng caa chling bang 0), va tuong tu H'H =nl
tuong duong vai viéc hai cot khac nhau bat ki ciia ma tran H ciing truc giao.

Nhan xét rang néu ta c6 mot ma tran Hadamard thi bang cach nhan mot hang (hoic mot cot) bat ki cho —1
thi két qua thu duoc van 13 mot ma tran Hadamard; tinh truc giao cua cac hang va céc cot duoc bao toan. Do
d6 chung ta ludn ludn c6 thé chuan héa mot ma tran Hadamard, téc 1a ta ludn c6 thé gia thiét rang tat ca cac
phan tir & hang dau tién (hozc cot dau tién) bang 1.

Két qua 1: Néu ton tai mot ma tran Hadamard H c6 bac n>2, thi n 1a mot boi sé cua 4

Ching minh: 7 ’ ‘ ‘ ‘
Giasirrang H da duoc chuan hoa, c6 nghia la tat ca cac phan tir & hang dau tién bang 1. Do cac hang truc
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giao nhau, hang thir hai phai co cung so cac so 1 va —l;dOdOtaphaICOESOIVEIESO -1, nén n phaila

mot s6 chan. Bang cach sap xép lai thir tu cac cot néu can thiét (viéc lam nay khong lam thay d6i tinh tryuc
giao gitra cac hang), ta co thé gia st ma tran H co6 hai hang dau la .
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Néu n > 2, ta xét hang thir ba caa ma tran H . Gia sur rang cOh vi tri trong do6 5 vi tri dau tién la 1, va co
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k wvi tri trong so 3 vi trisau la 1. Khi d6 co E_h vi tri trong so 5 vi tri dau tién la -1, va co E_k Vi tri
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trong so 5 vi trisau la 1.

Do hang tha nhat va tht ba truc giao véi nhau nén : h—(g—hj+k—(g—kj =0=h+k :g *)

Do hang thir hai va th ba tryc giao voi nhau nén:  h —[2— hj—k +(2— kj =0=h=k (**)

Tu (*)va(**)tasuyra h=k = 2 hay noi cach khac n 1a mot boi sé cua 4.

Néu nhu t6n tai mot ma tran Hadamard bac 4m thi ta c6 thé thu duoc mot design tir ma tran nay. Y tudng co
ban cua viéc xay dung nam ¢ cho la xét mot ma tran da chuan hoa va xay d6 xda di hang va cot dau tién cua
ma tran nay , thay cac so —1 bai s6 0, va xem ma tran thu dugc nhu mét ma tran lién thuoc cua mot design.

Két qua 2: Néu ton tai mot ma tran Hadamard bac 4m thi s& ton tai mot (4m—1,2m—1,m—1) - design

Chirng minh :

Gia st H 1a mot ma tran Hadamard chuan hoa bac 4m . Vai 16i l4p luan tuong ty nhu trong két qua 1) mdi
hang va mdi cot cia ma tran H , ngoai trir hang va cot dau tién, s& ludn c6 2m s6 1va 2m sb —1.

Bang cach x6a di hang dau tién va cot dau tién caa matran H , va tién hanh thay thé cac s6 —1 bai cac s6 0.
Ma tran thu duoc 1a mot (0,1) - matran A c6 cap (4m—1)x(4m—1) sao cho m3i hang va mdi cot c6 chinh
xac 2m s6 0 va 2m—1s6 1.

Ta xem xét A nhu 13 ma tran lién thugc cua mot design nhu sau : N6 ¢ 4m—1 khéi va 4m—1 phan tir; mdi
khdi chira chinh xac 1a 2m—1 phan tir vd mdi phan tir nam trong chinh xac 2m—1 khéi. Vi hai phan tu
phan biét bat ki. C4c cot cua A twong tng vai hai phan tir ndy c6 m—1 sé 1 chung ( bang phuong phap
tuong ty nhu trong két qua 1) ta c6 thé chirng minh dwoc riang hai cot bat ki cia ma tran H ¢6 chung nhau
chinh x4c m s 1, ngoai trir cot dau tién ra), nghia 1a hai phan tr ndy ciing nam chung trong chinh xac
m—1khéi, nén A=m—1.




Mot (4m—1,2m—1,m—1) - design duoc goi la Hadamard design. (xem bai viét “Céu hinh déi xitng”)

Nhan xét rang phép xay dung trinh bay trong két qua 2) c6 thé duge dao nguoc nhu sau: Cho trudc mot
Hadamard design, ta tién hanh thay thé cac sb 0 trong ma tran lién thugc bing sé —1 va b6 sung thém hang
va cot dau gom tat ca cac phan tir bing 1. Ma tran thu dwoc 13 mot ma tran Hadamard. Do d6 ta c6 két qua
Manh hon sau :

LKé’t qua 3: Mot ma tran Hadamard bac 4m ton tai <> Mot (4m—1,2m—1,m—1) - design ton tai
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