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Abstract 

Let X be a finite set and let ~ be a family ofdistinct subsets of X; then 

the ordered pair H=(X, ~ ) is called a hypergraph. A t-edge sequence of a 

hypergraph H = (X, ~ ) is a sequence (E1 J • • • , Et) where Eiε~ for i = 1, 

. , t such that (1) Ei (\ Ei+ l 守thEi 季 Ei+l for i = 1, . . . , t-l; (2) 

Ei 千 Ei+2 for i = 1, . . . , t-2. If for any two t-edge sequences whose initial 

edges have non-empty intersection, there exists an automorphism of H map­

ping one to the other, then H is called locally weakly t你'ansitive. If for any 

two t-edge sequences, there exists an automorphism of Hmapping one to the 

other, then H is called weakly t-transitive. In this paper, we develop some 

properties of locally weakly t-transitive hypergraphs and weakly t-transitive 

hypergraphs. 

Let X be a finite set and let ~ be a family of distinct su bsets of X; then 

the ordered pair H=(X，的 is called a hypergraph. The elements of X are called 

vertices of H and the elements of ~ are called edges.of H. Sometimes, we write 

X=V (H) and ~ =E(H). If the empty set rþε 宮， then rþ is called an empty edge. 

Let Hl =(X, ~ ) and H2 =(Y, :J1) be two hypergraphs. We say that Hl is 

isomorphic to H2 if there exists a bijection 01... : X • Y such that 01...( ~ ) 

sf . An automorphism of a hypergraph H is an isomorphic of H with itself. 

We shall denote the set of all automorphisms of H by aut (H). A hypergraph 

H is called edge-transitive if for any two edges of H there exists an automor­

phism of H mapping one to the other. Other definitions that are not defined 

in here may be found in [呵， [51. 

1. Locally weakly t-transitive hypergraphs 

If t > 0 is an integer, we define a t-edge sequence of H to be a sequerice 

(E 1, . . . , Et) such that (1) Ei ε E(H) , for i= 1, . . . , t; (2) Ei (\ E i+ 1 司在 rþ and 

Ei =1: E i+ 1 for i=l , . . . , t-1; (3) Ei 手 Ei+2 for i= 1, . . . , t-2. Let H be a hyper­

graph; we say that H is locally weak鈔 t-transitive if for any two t-edge sequences 
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(E 1,>. . ., Et) and (F 1,..., Ft) with E1 ('\ F 1 手。， there exists rI..εaut (H) such 

that .,( (E1,..., Et) = (F l' . . • Ft). 

Proposition 1.1 If H is a connected locally weakly l-transitive hypergraph which 

has no empty edge, then H is edge-transitive. 

Proof Let E 1 and E2 be two edges in H. Since H is connected, there exists a finite 

sequence of edges connecting them , say F l' . . . , Fn' We assume that E1 is adj­

acent to F l' Fi is adjacent to Fi+ 1 for 1 三 i 5. n-l , and Fn is adjacent to E2. Then 

there exist of:. iE aut (H), i=l , . . . , n+l such that .,(1 (E l}=F l' 正2 (F 1}=F2' 

., oCn (Fn-l) = Fn' and oCn+1 (Fn) 于 E2. Thus the composition oZn+l O( n 

。<:2 "ζ1 wil1 ca叮y E 1 to E2. Q. E. D. 

LetE 巴 E (H); we define the valency of E to be 

v (E) = I { FE E (H) I F (\ E 手 rþ ， F 芋 E } I 

If v(E}=O, then E is ca11ed an isolated edge. If v (E) = 1, then E is called an end­

edge. We note that an end-edge contains at least one end-vertex, but an edge con­

taining an end-vertex need not be an end-edge. If all edges of H have the same 

valency, then H is ca11ed edge-regular. If H has no end-edges and I E (H) I 主 3 ，

then any k-edge sequence (k 2 1) can be extended to fonn a t-edge sequence 

(t 2 k+l), and we have: 

Proposition 1.2 If H is a connected locally weakly t-transitive (t > 1) hypergraph 

which has no end-edges, and IE(H}I 2 3, then H is loca11y weakly k-transitive for 

each integer k satisfying 1 三 k 三 t.

We say that a hypergraph H isβxed-edge-free if there is no nonempty edge 

of H which is invariant under each automorphism of H. 

Proposition 1.3 If H is a connected locally weakly l-transitive hypergraph with 

IE(H)I "> 2, then H is fixed-edge-free. 

Proof Any nonempty edge E εE(H) is adjacent to at least one other edge Fε 

E(H). Since H is loca11y weakly l-transitive, there exists ，，(，. εau t(H) such that. 
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。((E) = F. Q.E.D. 

Corollaη1.4 If H is a connected locally weakly t-transitjve (t 這 1) hypergraph 

which has no end-edges and IE(H) I :這 3 "then H is flxed-edge-free. 

For ~ny hypergraph H, we diflne v(H)=min {v(E)IEEE(H)} . 

Thus we get: 

Theorem 1.5 If H is a connected lQcally weakly t-transitive hypergraph with Iv(H)1 

> 3 and girth g, then g ~三 2t-4.

Proof Since H has girth g, there exists a simple circuit of length g. Thus Wf; get a 

c10sed g-edge sequence and a non-c1osed g-edge sequence with the same initial 

edge. There is no automorphism carrying one of these into the other, hence t < g. 

In traversing any simple circuit of1ength g in H, say (Xl' E1,. .., Eg, x 1). We get 

a t-edge sequence (E 1,.. . , Et) and a (含t+2)-edge sequence (Et-l'...' Eg). Since 

v(Et_ 1 )之 3 ， th( 盞 exists an edge F 1 such that F 1 is adjacent to Et-l , and F 1 手

Et-2' F 1 手 Et- Thus there exists '"乙εau t(H) such, that oc (E l' . . . , Et) = (E 1 ' 

. , Et-l' F 1). Since .,( (Et)=F 1, There exists another (g-t+2)-edge sequence 

(Et-1 ,F l' . . . , F g-t+ 1) such that .,( (Et- 1 ，叭， . . . , Eg) = (Et-l' F l' . . . , F g-t+ 1)' 

and F g-t+ 1 is adjacent to E 1. Hence 倍;-t+2) + (g-t+ 1) + 1 主 g， this 加plies g > 2t-4. 

Q.E.D. 

2. Weakly t-transitive hypergraphs 

Let H be a hypergraph; we say that H is weakly t-transitive if for any two 

t-edge sequences (E l' . . . , Et) and (F l' . . . , F t) there exists OZ.εaut (H) such 

that o((Ei)=Fi for 1 三::三t. The relationships among the transitivity properties of 

hypergraphs are indicated as follows: 

(10…O 

尖災、 ~戶3 



(406 ) 師大學報 第二十六期

Proposition 2.1 Let H b mnected hypergraph which has no empty edge. Then 

the following statements are equivalent: 

(1) H is edge transitive. 

(2) H is weakly l-transitive. 

(3) H is locally weakly l-transitive. 

Proof. By definitions, we see that (1)司 (2) and (2) 尋 (3).

By Proposition 1.1 , we get (3) 尋(1). Q.E.D. 

Proposition 2.2 Let H be a connected hypergraph in which every two distinct 

edges intersect in at most one vertex; then H is weakly (t+2)-transitive iff H is t­

transitive. 

The proof is immediate from the definitions. 

Proposition 2.3 Let H be a connected hypergraph which has no empty edge and 

no end-edges and I E(H) IL 3. Then H is weakly t-transitive iffH is locally weakly 

t-transitive (t 這1).

Proof. (=今) By definitions. 

( <= ) By Propositions 1.1 and 1.2 , we see that H is edge-transitive. Let (E l' . 

Et) and (F l' .. . , Ft) be any two t-edge sequences in H, then there exists oz εaut 

(H) such that. O((E 1) = F 1. Hence OC( (E 1,..: , Et)= (F 1, o((E2),..., o((Et)). 

Since H is locally weakly t-transitive, there exists ß εau t (H) such that ß (F l ,r:l _ 

(E2), . . . , o( (Et) ) = (F l' F2, . . . , Ft), hence ß.L(E l' . . . , Et) = (F l' . . . , Ft). 

Q.E.D. 

Let H be a connected hypergraph which has no empty edge, no end-edges, 

and I E(H) I主 3 and which is not a graph; then the relationships among transitivi­

四 ties of H are as follows: 

0ω伽ω叫…Oω蚓叫C臼叫…a叫l

~勻苟 μr 
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Let (E 1, . . . , Et) and (F l' . .、. , Ft) be any two t-edge sequences of H, we 

say that (F 1 '.. . , Ft) is a successor of (E1 , . . . , Et) ifFi =Ei+ 1 for 1 ~ i ~三 t- 1.

Thus we have: 

Theorem 2.4 Let H be a connected hypergraph which has no end-edges. Then H is 

weakly t-transitive iff for a given t-edge sequence (E l' . . . , Et) and for any 

successor (E2, . . . , Et, Et+ 1) of (E l' . . . , Et), there exists 0( E au t (H) such that 

o((E 1, . . . , Et) = (E2,.. ., Et+1). 

The proof is analogous to Theorem 2.5 in [5] . 

Let H be a hypergraph; then the representative graph L(H) of H is defined 

by V (L (H) ) = E個) and E(L(H) ) = {{句句} I 句句 εE(H) and ei n快 lþ ，

i 爭 j} ; Direct from the definitio肘， we get: 

Lemma 2.5 Let L(H) be the representative graph of a hypergraph H, If H is 

weakly t-transitive (t > 2), then L(H) is (t-l)-transitive. 

Theorem 2.6 If H is a connected weakly t-transitive (t .2:: 2) hypergraph with v(H) 

= l+p (p is a prime), the t ::三 8.

Proof. (1) Suppose H is a hypergraph which is not a graph; then L(H) is a (t. 1)­

transitive graph of valency 1 +p. Hence t-l 三 7 and t-l 手 6 ， see [2; p. 126] , thus 

t 三 8 and t ::j; 7. 

(2) Suppose H is a graph; then t 三 7 and t 手 6.

By (1) 組d (2), we get t ~三 8. Q.E.D. 
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超圓形的弱遷移性

中艾摘要

設X是一個有限集合且喜是X的相異部分集合所形成的集合接;、則序對H=(X

, e) 稱為一個超圖形。超圖形H=(X ， ~)的七一線序列是一個序列 (E l ，"'，
Et) ，其中 Ei c: e,. i = 1 , 2 ,", t使得(1) Et nEH_t乎乎，到手E圳， i=l ,"',t-l , 

(2) E 1手 E 1+2' i = 1 , ... ，七一2 若對於任二個七一線序列，其第一個元素的交集並非
空集合時，均存在→個巨的自同構函數將其中一個對應到另外一個，貝IJH 稱為局部囑

六 七-遞移。若對於任二個七一線序列，均存在一個巨的自同構函數，將其中一個對應

到另外一個，貝IJH 稱為弱七一遍移。在本文中，我們研究有關局部弱t 一遍移超圖形

與弱七一遞移超圓形的各種性質。


