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BSEC (v,3,1)
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2 . ,Hedayat  ve{l,3}, v=9 A(v-3)=0(mod6),
1988 A=2(mod 4) Vv#2 (mod4).
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Ala,b] [a,b] A,
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3 B=U.B, , B=(0,a,c), 1<
i<t. A'B=U'_A'B =A[2,v-2], A'B=
: {a;,¢;,c, —a,(mod v)} , B BSEC
(v,3,1), DCBSEC (v,3,4), B,
X =X X5 5 %) » X s 2 CBSEC (v,3,1),
, 1e[0,v=2], X, X . DCBSEC (v,3,4).
1 X v , B A={{0,a,c}, 0<i<A(v-3)/ 6}
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1 2 a,0),0<i<A(V-3)/6}, A'B=A2,v-2].
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2 1=1,2,3,6 DCBSEC (v,3,14)

4% (m,d)=(0,1),(1,1),(0,0),(3,0)(mod

(4,2) m=2d-1, [d,d+3m-1]
{a,b,c}, I<i<m, a +b =c.

5] I<d<4, (mk)=(0,1),1,
d),(2,0),(3,d +1) (mod (4,2)) m=>2d-3,(m/2)
Qd-1-my+l<k<(m/2)(m-2d+5)+1, [d,d+
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10, 13}, 2{5,9, 14}, 2{4, 7, 11}, {2, 4, 6}, {2, 6, 8},
{10, 12, 6}, {12, 12, 8}.

v=20: {3, 14, 17}, {5, 10, 15}, {7, 6, 13}, {2, 9,
11}, {3, 15, 18}, {5, 11, 16}, {4, 9, 13}, {7, 10, 17},
{3, 12,15}, {5, 8, 13}, {7, 9, 16}, {6, 11, 17}, {4, 18,
2}, {2, 12, 14}, {4, 6, 10}, {8, 8, 16}, {18, 14, 12}.
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DCBSEC (v,3,3)
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a+h=c, I<i< (v-5)/3. 2(3,v-2]\
{v-3}) {a,b,c}, a +b =c,(v—-
5)/3<i<v-6. 5, (mk,d)=((v—
5)/3,(2V—16)/3,3) , [3,v—-2]\{v—-5}

{a,b.c},
3(3,v—-2]\{v=5}) {a,b,c},
a+b =c,v-5<i<2v-11. {a,b,c},2v-10<
i<2v-6  {2,v—4,v-2}3{2,v-5v-3}{2,v-7,

v-5}.

v=10 (mod12) v>34 5

(mk,d)y=((v-4)/3, (2v-8)/3,2), [2,v-2]\
{v-3} {a.b.c}, g +
b=c, I<i<(v-4)/3. 5, (m,
Kd)=((V=7)/3,v=17)/3,3),  [B.v—4]\{v—
6} {a.b.c}, a +b =¢,
v-1)/3<i<2v-11)/3. 5 (m,k,
d)y=(v-4)/3,2v-14)/3, 2), [2,v—-2]\{v—-5}

{a,b.c}, 8 +h=c,

1<i<(v-4)/3. 2(2,v-2]\{v-5})

{a,b,c}, a+b =c,v-8)/3<i<
(4v—-19)/3. 5 (mk,d)=((v-7)/3,(2v—
14)/3,4), [4,v—-3]\{v—-4}

{a.,b.c}, a+h=c, 1<i<v-7)/3.

2([4,v—=3]\{v—-4}) {a,b,c},
a+b=c, (4v-16)/3<i<2v-11. f{a,

b,c}, 2v-10<i<2v-6 2{2,v—4,v—

2}, {2,v—-5,v-3},{3v-5v-2},{3,v—-6,v—3}.
v=10,14,22, 6[2,v—2]
v=10:2{2,3,5},2{6,7,3},2{2,4,6},2{2,5,
7}, {3, 5,8}, {3,4, 7}, {7, 8, 5}, {4, 4, 8}, {6, 8, 4},
{8, 8, 6}.
v=14:2{3, 7, 10}, 2{5, 7, 12}, 2{2, 9, 11},

a+h=c,I<i<((v-5)/3.

3{3,5,8},2{9, 11,6}, {4,7, 11}, {5, 11,2}, {3, 9,
12}, {2,7, 9}, {4, 6, 10}, {4, 12, 2}, {10, 12, 8}, {2,
4,6}, {8,12,6}, {4,4, 8}, {10, 10, 6}.

v=22:2{3,17,20},2{5,9,14},2{15,17, 10},
{3,9, 12}, {3, 8, 11}, {2, 11, 13}, {7, 8, 15}, {9, 10,
19}, {3, 7, 10}, {5, 11, 16}, {9, 18, 5}, {7, 11, 18},
{3, 11, 14}, {5, 7, 12}, {6, 9, 15}, {13, 17, 8}, {19, 8,
5}, 2{13, 15, 6}, {8, 11, 19}, {7, 19, 4}, {7, 13, 20},
{17, 19, 14}, {13, 19, 10}, {2, 6, 8}, {4, 6, 10}, {16,
18, 12}, 2{2, 16, 18}, 2{4, 16, 20}, {12, 14, 4}, {6,
12, 18}, {2, 2, 4}, {14, 20, 12}.

6 B={(0,a,c),1<i<2v-6}
DCBSEC (v,3,6)

1 ve{2,4,56,7,8 A ,
DCBSEC (v,3,4).
v=2,4,56 , DCBSEC (v,
3,4) .oov=7 DCBSEC
(7,3,4),  A[2,5] {a, b,c}, I<i<
4273, 8, +b =c(mod 7).
{2,2,4}, {2,3,5}, {4, 5,2}, {5, 5, 3},
X;s Xy X35 X, {2,3,4,5}
A[2,5] A, :
2X + X, + X, =4, )
X, + X, =4, (2)
X + X =4, 3)
X, + X +2X, = A. 4)
M+@4)  2%+2X%,+2X%,+2X,=24. (2)+
B X HEX+EX+X=21.2
v=8 v=7
DCBSEC (8,3,4) , A[2,6]
{a,b,c}, 1<i<51/3, a +b =c (mod 8).

XXXXXXX
(2,2,4}, {2, 3,5}, {2, 4, 6}, {3, 3, 6}, {5

5,2}, 1{5,6,3},{6,6,4} :
2% + X + X + X =4, Q)

Xy + 2%, + X, =4, (6)
X +X +X =4, (7
Xy + 2% + X = A, ®)
Xy + X, + X +2X, = A )
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Directed Cyclic Balanced Sampling Plans

XU Yan, WANG Xiao-miao”
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: The balanced sampling plans are widely applied in sampling survey. Using the combinatorial design

theory, the balanced sampling plans excluding contiguous units (BSEC) having cyclic automorphisms are
discussed. The necessary and sufficient conditions for the existence of a directed cyclic BSEC(v,3,1) are

established.

Key words: balanced sampling plan; directed; cyclic; Langford sequence



