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Abstract

Let D = (X, B) be a 5-(q + 1, 6, A) design. Let G < Aut(D) act block-transitively on D. By using the or-
bits of two-dimension projective linear groups on the projective lines, the results show that: 1) if G
= PGL(2, q), then D is a unique 5-(12, 6, 2) design; 2) if G = PSL(2, q), then D has two nonisomorphic
5-(12, 6, 1) designs.
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i =

D = (X, B)R—"5-(q + 1, 6, )it 56 < Aut(D) HIX AL EFAAED L, FIF S5 AU RENYE
£ FYERSEIER T : 1) G = PGL(2, q), WDAFRWE ST HE—R5-(12, 6, 2)i& 1 2) #G = PSL(2,
q), WDEWANFFEMKS5-(12, 6, 1)&it.
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1. 5|8
1.1. fARE =R

R R EEWAAS R, 5e=2MEEA BIB Wi, Bkt >3 11 &t
Hg W i ke E. $q=p", Ho p AR ST LSRN A FABER -5 A7 Rt
)RR, SCHR[L] 5B T LA PSL(2,q) N A RMIEE, XAKEN b 1 3-BirmAEE &, X3
k#0,1(mod p) o SCHR[2]-[81#RF T —28 ¢ > 4 1) -BIHAFAEMIBI T SCHR[6] [7] [8]78 B/ E T S RE 2R
PEREX AL IBAEF R 4-(g+1,54) 5 4-(g+1,6,2) K 5-(q+1,7,2) i IS5, FHiE T MRS HUM BT

SHON t- (v ke, A) FI—ABEE, BIRR =10, @ SUNFFE LU & —X 555 (X,B)

()X #—v-EER:

(i) B~ XW—H k-T5;

(i) X WHER S EMW - THEAB TS T BRI A NI Z H.

X HTCERRA S, B R AR XA 5 D =(X,B) A—At-(vk,A) Wit 45 B R A EE XA,
MR D ARALR BT 45 X BIAS k-FEREBLE B IR E (9 WIFR D N U -0t v <k +t
I, AT — 1-(v,k, A) Wt P AU ARSCh AT A 5 B ARF FLR B4l -1t

LG<sym(X), MMEEMgeG, ScX, EXS* :{xg :xeS}o S¢ :{Sg :geG}%fJﬂ\yﬂSE/‘ﬁﬂiﬁ.,
Gy ={geG:5* =S| A S MEE TR HI|G|=[s°||G,| - (X,B) i E RN R A FRMERE X
B g0 WRBeB, W B eB. H(X,B)MEFMER sym(X) FIFHE, BN (X,B) 1 H FHHES
SHEREM B,B' e B, HAFEgeGMIF B =8, WK G XEHIEHTD k.

% g NEECR, X =GF(q)u{o} N HZ. WMEEM a,b,c,d e GF (q), ELR%L

f:X->X

J
=

s _ax+b
x = .
cx+d

EX af0=0, alo=0, wta=a+o=0, (ao+b)/(co+d)=afc. fFRNLEFR, fHFTHI
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N det f =ad —be . AT HIR NI T 7 TE M4 b 4 2RI 5 4 M 2k 1 0 RBE LF (2.q)  ERMT
PSL(2.q) - FA 79I RAER MBS R A MR EE, AT PGL(2.q) -

WD =(X,B) A 5-(g+1,6,4) Bit, G < Aut (D) KALBIE T D 1.4 GF(q) £t g LA IR,
X = GF(q)U{o) B EL. ACHEH 7% G = PSL(2.q)» WD HFHAFRMN 5-(12,6,1) &it. I
ELRI— BRI T SCRRI3 0 — N6 25 G = PGL(2.q) » WIAFEME— 11 5-(12,6,2) it .

1.2. F&HNA
SIE1[9]: %122, D=(X,B) N—A1-(v.k, A) Bite Fik1<i<s, WD HR—"i-(v.k,4) Bit,

IHAb
A=a| .
t—1 t—1

BB 290 A r-(v,k, A) BHIK A

w=)/[7)

SIE 3[6]: KD =(X,B) N —"N4-(12,6,1) &il, X =GF(11)U{eo}, WR G =PGL(2,11) XLk E
HT © b, WAFAEME— 4-(12,6,8) Bit

5[# 4[6]: XD =(X,B) N —"4-(12,6,4) &il, X =GF(11)u{wo}, @R G = PSL(2,11) X &1
HT DLk, WD R4 4-(12,6,4) &it.

515 [10]: % gePSL(2.q), g A d Hd>1, WgH a MREEMb=(g+1-a)/d ' d .
* g =3(mod4) i, PSL(2,q) MEHAFIEWZ 1| fiR.

Table 1. The permutation character of PSL(Z,q) where ¢ = 3(m0d 4)
% 1. g=3(mod4) B PSL(2,q) BIEIRHFFAE

g Kby g B LA TR LHES AN B EAEL
3
9 -9
1 1 +1
2 q
D q 2 1
2 q+1 1 0
d|q_1 q-1 ¢(d) )
2 2 2
d‘Lﬂ,d¢2 LH ¢(d) 0
2 2 2

2. JETERYIERA

513 6: XD =(X,B) N —15(g+1,61)&it, X=GF(q)u{x}. # G=PGL(2,q) XfLi&EHT
D b, W A|G,|(g-2)(g-3)=720. FTHEHBLIONE: g=11, A=2.
EB: T D =(X,B) N G KA F15-(q+1,6,2) Wi, 7% B =B, W b=|B|=|G|/|G,] -

1512 2 &0
e
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W AGyl(g-2)(¢-3)=720. 1T ¢ WEREHEHv>k+t, [Hg=11,

Mg =111, A|Gy|=10. T A NIERE, #hAe{l,2,510}. BEIF 14, #DH—45(12,6,1) &
i WD WA 4-(12,6,4) Bits # D R4 5-(12,6,2) iE, WD Wl 4-(12,6,8): #HD AN
A 5-(12,6,5) Bit, W D W —A 4-(12,6,20) Bits #H D N—45-(12,6,10) it WD A4
4-(12,6,40) it 151 B 3 K12 HEATREN 2.

T AN 5 SR M SCHR[3 ] B — s i

T 1: WO =(X,B)N—A5(g+1,6,4) %il, X =GF(q)u{e}. WH G=PGCL(2,q) XAE#1EH
T b, WM 5-(12,6,2) it

E#: BB=B. M6 R A=2, W|G,|=5. £G,=(f). MTBANXI 6T, WBTE
B SRS BT G AR X LRIVERERE 3 EARER, BB ={0,0,1,a, 8,7}, Hih

(00la )N fI—"5-, ylfi—DAREhE. iﬁxf:"“s, Hrab,e,deGF(11). Ho =0 K&
cX +
0 =1a=0Hb=d, Miix' =——. HiTb=0, WAFTE e € GF (11) 13 L mr-af
cx+ ex+1

X X 2— N
L S =B M p =w, Mﬁ'ﬁM:oo, B -’ +a+1=0. ¥ HFE-a*+a+1=0
(l—a)x-i-a —a” +a+1

fEGF(11) 1R, Ha=4a=8. Ha=41, x/ = s B=5, y=68y=10. Ha=8Hf,

2x+1
xf:xer2’ B=9, y=4y=5. L& B WRNWFIUFEL: {0,0,1,4,56}, {»,0,1,4,510},
{0,0,1,8,9,4} , {20,0,1,8,9,5} .

W B ={,0,1,4,5,6} , WHATEFAFRIFILGXA B1E G /EH THHUE B, RILEIRIUA X AR —2%
Pt H|G,|=5. M TRRIE (X, B) &7 AT LI /\5(1262)1&ﬁ AR50 X AR RS 45 3 £
S-THRHIEIFET B WAL e 8(X,BY) NIRMIRE SCT A — (1 5-(12,6,2) BEit

513 7: #D=(X,B) N 15(q+L6,4)&it, X=GF(q)u{»}. # G=PSL(2,q) XtE&MEHT
D b, W 2|Gy|(g-2)(g-3)=360. WREHIMIEIL: ¢=11, A=1.

E: T D = (X,B) A G XA R 5-(¢+1,6,4) Bt 8B = B, M b=[B°|=|G|/|G,] -

1512 2 &0
Y

W A|Gy(g-2)(g-3)(2.g-1) =720 . T g AFEERH v > k+1, 113 ¢ =11 B0 2|G,| (¢ -2)(¢—-3) =360
Yg=111, A|Gy|=5. BT A NIERE, HAe{Ls). B5IH 1A, #DH—45(12,6,1) &if,
WD HA—A 4-(12,6,4) Bit: #D H—A5-(12,6,5) &it, WD HH—144-(12,6,20) ¥it. FH7IH
4 50 A FIMEATREN 1o
513 8: G =PSL(2,11)1EATE X ¥ 6- T4 I BLIE SN TE K 43 30 A«

0,=10,1,2,3,4,5\°, 0] =|G|/2; 0,={0,1,2,3,4,6}", |0,|=|G|/5:

0,={0,1,2,3,4,9)", |0y|=|G|/5: 0,={0,1,2,3,5,6}, |0,|=|G]/6;

0,=1{0,1,2,3,57}°, |0s|=|G|/6; O, ={0.1,2,3,5,9)°, |0;|=|G]/6.
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UEBA: 1 Cauchy-Frobenius 51 B G 1FHITE X 1) 6-7-4E_EHIBIE R HON: t=|%z 2s(g) o HTIH

geG

551 qg=110RH1,2,3,56NTa LLEE 6- T4, %

6.

q+1 5

+1 +1
L) (o), o157 20 457 ol
2

NI 3 3

HARFAE G EHITE X 1 6- 74 ERBUE KB E

T2 WD =(X,B) NN 5-(q+1,6,4) &I, X =GF(q)u{wo}. WRG=PSL(2,q) XAEE#1EH
To b, D HNHANAFEMIS-(12,6,1) Bit.

B BB=5%. B3I 7 MHEA=1, W|G|=5. FH5IE 8, HHFRIE(X,0,)5(X,0,)%%
BRI AL 5-(12,6,1) Bt HAFRF A X MERSEN S-FEBREST o — sz, Hih
i=2,3. B (x,B) Al AP A FIREH 5-(12,6,1) BEit

SE
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