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KirkmanH{ja) @t

TE18504F fe A7, Ui %% K Kirkmant i T —ANF 41 “15 schoolgirls problem”:
— T EREA T AR, WN—HZAHR—IT, X REFFHINE.
FEEHEREHZHRMNGTT, EFEARNMIALR R LA LB —AT.
HI1,2,... 153X+ HA %+, BATATLLE #:
o 15N, SAN—AT, Blk—RABAT, EIF51{1,2,. .., 15} HI3-TC 4.
o TRILE3SN3-TLTEE. B3 LTFHEAIN2- L TE, FMILHE1052-mF 4.
o {1,2,...,15}I2-7eFHEA15 - 14/2 = 1054,
o “IH AN NIEF K FAETER—17" WK X354 3-70 T 43l & 5% F
{1,2,..., 15} 2 U TR R A& TEME— 13- Ju 4R B

AR ARTE R UL, X2 H182-(15, 3, 1) BTt ) [ .
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t=(0, k, ) RBIG I X

", BATE AR AIEEP, BRIMICERR YR,
TAVEE GRS B
(1) BEMITTRARPIE-TE, BAXA";
(2) PRI —Nt-THE{a, az, ..., FEBEETEA N XA .
WA FEMEES BAATE, MFRKIREEID = (P, B) & —"M-(v, k, ) R AL, &
FRe-¥it.
o t-(v,k, 1) WiHBH N Steiner t-i%3t.
o WIRXHEBRPIFITEk-TCTHE, MFRBLTHE-F FLad.

o t-(v, k, )\)&ﬁqj*%ﬁ%/l\Eﬁ.
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¥

WV A BRI, b (fd-2ir Easia), Hdhd > 3.
(1) WEEPRV -1 504,
(2) WX HEBRIEE—A X 4LER S BV 2-4E 125 18] o 1 B 1-4k 145 1),

BT PR A 1-4E 725 (8] (e ), (e2)BLE T-ME— 12
4T 258 (e, e2) Y, WD := (P, B)Z—12-((¢% —
/(g—1),q+1,1) &it.

d =3, g =2, Fano Il

uuuuuuuuuuuuuuuuuuuuuuuuuu
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t-(v, k, \) R HIEIA

BWD1 = (P1,B1) D2 = (P2, Ba) & Wi Mt-(v, k, A) it
Wgre mEP B Pef)— N —— W,
Nﬁ’l‘@éﬂB e {al, N ,Ozk} c Bl, %)‘(

BY:={af,...,al}

(HF o Ra, fEg THIE).
WR{BI : B € B1} = B> (Mg T 7 XAKEB BB ——Hg), M
g D1 2D I [FI A4

YEHD = (P, B) S 1 G HRTHIFR 1 TR, P4 1 R R R (AR WU B 2 PR 30 7
s B IR, 1 Aut (D).
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BESHTRITHFEMBR

1EWKirkmanf#) “15 schoolgirls problem”, —/ H 4R 7] & /& :

WEBHL, v, k, N, RBTELEL-(v, k, ) B2
Pe KM O BB P B

k—s v—S
(t—s) |>\<t—s> for all s € {0,1,...,t—1}

WA = A28 /(F20) REG—MEES T s-THEMXAHH.
Bt = 30,
(k—2) | Av—2)
(k=1)(k—=2)| Av—1)(v—2)
k(k—1)(k—2) | Av(v—1)(v —2)

SER R

sssssssssssssssssssssssss
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B (V, Bt (v, by A) B
"V, (0 < h <v) 2V BFTATE, FEAHIEV, = {z1,22,...,2m}

Vi = {y1,y2, .., yn}, Hthm = () Fin = (}).
TE SLA-TEBE A = (ai) H—m x niI(0, 1)5ERE, Hra;,; =1 M HN Y2, C ;.

G

—At-(v, by A) AR S BT R Az = AJH — Mz, Hdz B—Fn x 158
B HAASTOR AR ARG, T2 —Dm x 1556 BN TR MR L

. i
0J.C. Colbourn, H.D. Jeffrey, Handbook of Combinatorial Designs, Second Edit.? Ztmtgwﬁmgv

(Discrete Mathematics and Its Applications), Chapman & Hall/CRC, 2006.
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BB EMIBENE RS E
WD = (V,B)&—"t-(v, k, \) i, HEG < Aut(D). Wpeflpr 3 HIHGIEVL (VI
Fifat-Je T 8) MV (VBT k-6 74) ERBUESE. B,
° Vt:m?UmgU...Umg;

° Vk:yIGnyu...nyk.

o= M-THE, R AT, g R kT L < k.

itai Nye AT T o I k- T4,

idar MyS BAE T o I LT ..

iCas AyT BALE T xR k- THEHI%H ...

2, BAMGE =D pe x pe FIFEFE A (G) = (aiy)-
Proposition(Kramer and Mesner)
BD = (V,B)—Mt-(v, k, \)Beit, HRG < Aut(D). ZFEHIE-(v, k, X) BOHEE S HAX
BHETTRAR(G)z = AJTH Mz, Kbz —pp x 15 BB TR AL
MTRE—"pr x 156 B TTRAR 1.

ssssssssssssssssssss

OE. S. Kramer, D. M. Mesner, t-designs on hypergraphs, Discrete Math. 15 (19@ A 3‘
263-296.
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BF:2-(7,3,1), G =S3

6.36 Example (Kreher and Radziszowski [1353]) Suppose that (V = {1,2,3,4,5,6,7}, B),
a 2-(7,3,1) design, is to be constructed, with a subgroup G = {(145)(276), (26)(45))
= Sy of its automorphism group. Then As3(G) is the following matrix:

3 %5 27
347 147 467
136 146 167
356 | 124 | 456 | 126 | 256 | 134 | 137 236
357 | 457 | 157 | 247 | 257 | 345 | 346 237
234 | 156 | 245 | 567 | 246 | 135 | 235 | 145 | 367 [ 267
(124716565724} [T 1T T 1 1 0 0 0 0 0
{133435y{ 2 0 0o 0 0 2 1 0 0 0
fiaas515yf 0 1 2 0o 0 1 0 1 0 0
{174625} [ 0 0 2 0o 2 0o 1 0 0 0
{233736}{ 2 0o 0o 0 0 0 1 0 2 0
f262767}{ 0 0o 0o 1 2 0o 0o 0 1 1

The vector z = [0,1,0,0,0,0,1,0,0,1]7 gives a solution to the equation A (G)z = AJ,
and thus yields a 2-(7,3,1) design with B = {124, 457,156, 137, 346, 235,267} and G
a subgroup of its automorphism group.

&K ¥
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B1F:2-(7,3,1), G = PSL3(2)

#G = ((1,4)(6,7),(1,3,2)(4,7,5)) = PSL3(2). @it G157,
o GTEV, = Vo L AT — A HUIE(1,2}€.
o GTEVy, = Va AW/ MIE:
ye = {346, 137,267, 235,156,124, 457}
yS = {147,146, 357, 367, 356, 245, 256, 246, 125, 257, 127, 167, 134, 145,
135,467,237, 347, 345, 234, 567, 236, 136, 247, 123, 456, 126, 157}

W, pr =1, pr = 2, a1 = 1, a1z = 4, FA(G) = [1,4], J = [1].

Au(G)z = AJ <= [1,4]z = \.
M\ = 10, Rz = [1,0]7, BB T X AL i Ry

&K ¥

// CENTRAL SOUTH UNIVERSITY
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FRE B IR R 7 2ok A& ST, A PN TH:
(1) TFEBEGTE S LV - LT HEME- L T4 L WHUE;
(2) WEIEREHFEAL(G)z = M.
MZ TN F 1T LU
FEGEURIRR, (1) M, (2)07H B ( Ay (G) IR N,
BEGEURIFN, (1) FRfa s, (2)#xE.
THAE X AR AT DL VE RS “BORBEG™ B 5 [ 5 T AR AR

ssssssssssssssssssssssssss
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g, XEBAFEAE IR T

WD = (P, B)&—"Mt-(v, k, \) i, HEGHAut(D) T H#.

o WIRIMER PN Mo, ao, TAELEFA g € GlifFaf = ao, MHKDRG-FAEIEN.

o WHRAMERMANIXA B, B, HAIERA g € GIEFBY = Ba, MIKDRG-X £ 11)
wit.

o DI—/MRT— 1 m-XHX (o, B)ffifFa € B. WRIMEREMNAE (a1, Br),
(o2, Ba), #AFTER g € GIEifFaf = az HBY = BY, WFD&G-HEAL 1 1T

W4 5 S, AR M= s BRI X A .
Block(1967) WEW] 1, Xfzidtt— mif&iME.
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—LLE AR

WD —NG-IX ARS8t
BaN—Mr, BN— XA
WGa, Gl HaMXHBIEGH fIFEE THE, B

Ga={9:9€G|a’=a}
Gp={9:9€G|B=B}

o UL, GFE MK 4 4E EE L, it

_ﬁ wv—1)---(v—t+1) |G|
T Gal” k(k—-1)---(k—t+1)  |GB|
o BR—IG p-HiE (11 s 1) FF.
o WM EGRIEALE, W BREGEH—HE.

Y/ CENTR)

)k &K
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BMERRIZITHIBIF:2-(7,3,1), G = PSL3(2)

WDRE—ANG-XAE#I2-(7, 3, 1), HHG = PSL3(2).
ot=2v=",k=3, =1
o MR TRG YN =7, KEE TR G o HHON 2=t = 7.
o MRYE LM, ATHLG = ((1,4)(6,7)(1,3,2)(4,7,5)), P ={1,2,...,7}.
o G EMMEECATHF B ILHI:

H, =((1,6)(4,7),(1,3,7)(4,5,6)), Ho = ((1,6)(2, 3), (1,6,5)(2, 7,4)).

o H1fE g LHIBIEN: {2},{1,3,4,5,6,7}; HofE fidE L HIHIEN:
{1,5,6},{2,3,4,7}.

o HT|B| =k =3, Gg R H,, HB = {1,6,5}.

o {1,5,6}¢ = {156,457, 346,137, 267,235, 124}, HHSLREM{1,2,..., THAE—
AN2-(7,3,1) ¥t

FEN (CSU) X A&k st 2023.11.21 14 / 32



Cameron fPraegerfEIEF1IE1E

WEREEQ LM E MR, st EBEL WRCGIEREQN s-T4 LB, 1
PG s-F5 ICHE .

MEEQN K/ KT 126,
FEIBE=1-FF D ARJFBFD 2-FF KB D 3-FF KB D 4-FFIKBED 5-F5IKHED 6-F5 IR =

{An,Sn}.

7E 2 (Cameron and Praeger, 1993)

WD = (P, B) #&—MEEF FLI-&i HiRG < Aut(D).

(a) WRD RG-XAfLiEmBtit, Wt <7 HG fEREP LR(t/2]-55KK;

(b) MWRD RG-SRV, Wt < 6 HG EHEP LR (¢ +1)/2]-FF kK.

J5 48 (Cameron and Praeger, 1993)
B AR FLIY X AR 3d6- 157

'P.J. Cameron, C.E. Praeger, Block-transitive t-designs, 1I: large ¢, in: F. Clerc vgu
&

v

*HRAE

ssssssssssssssssssss

Hirschfeld (Eds.), Finite Geometry and Combinatorics, Cambridge University Pr
Cambridge, 1993, 103—-119.
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JEf&i#Steiner t-1&iTHI

[T, Steiner t-iTRBlt-(v, k, 1) 1T,

e t = 2: Buekenhout,Delandtsheer,Doyen,Kleidman,Liebeck FflSaxl Z5#E19904E 5>
T LB K Steiner 2-BETH (KR T G — e M RERITE L)

e ¢t > T7: Cameron FflPraeger fE19934FiFH] Tt < 6.

e 3 <t<6: Hubers3873 < t < 6] WAL ) Steiner t-# 1t

0. Buekenhout, A. Delandtsheer, J. Doyen, P.B. Kleidman, M. Liebeck, J. Saxl,
Linear spaces with flag-transitive automorphism groups, Geometriae Dedicata 36 (1990),
89-94.

OM. Huber, Flag-transitive Steiner Designs. Frontiers in Mathematics, Birkhéi.} * é] J-‘ !
Basel, 2009.

¥
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X{&i#Steiner t-1ZITAITE: t =2

WD = (P, B)_&—AHEF FLING-X AL [1t- (v, k, 1) BT

Lt = 28k3HY, |t/2] = 1, XEWEGR-FIKEE, B G RAT &AL %R
M4t > 4, GRDR2-FF I (R — L I HF).

DRI, ¢ = 28803 1750 B2 5 I

M20004F F20084F, A IE X AL 3 (] Steiner 2-i& 1 H14r 28 i TR £ %% /):
o 7E20014E, Camina MlPraegerif M 7 U0 GTE fi 4 _EAE AR AR, WGE A R
SR, T LR
o BHJFFEEAIN JUT- BTSN TAR AR A, MR T GRIFEAE R A HETE, TR,
— SIS /N [ 2 1 BTN 1 5 A K ) SR TR 5 T

OA.R. Camina, C.E. Praeger, Line-transitive, point quasiprimitive automorphism
groups of finite linear spaces are affine or almost simple, Aequationes Mathematicae 61

(2001), 221-232. @ m
O9A.R. Camina, N. Gill, A.E. Zalesski, Large dimensional classical groups and li * I?] J-‘ 'z

CENTRAL SOUTH UNIVERSITY

spaces, Bulletin of the Belgian Mathematical Society-Simon Stevin 15 (2008), 705-731.
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Xf&i#Steiner (-ITHINS:A <t <7

Huber 7E20104F 1) = L= HIUEA T

o t =Tt NFEAF JLINIX f5i Steiner 7-1Hit;

o t =6 Wit =6, WE— AT REMESEG = PT'La(p®), Hifp € {2,3} He &—AHE
EIERS

o Ut = 45k5, HGRUTHEE, MG R RER —4E07 $ 8. HULF R GRILT-Hi2-5F
YRR T A .

OM. Huber, On the existence of block-transitive combinatorial designs, Discrete
Mathematics & Theoretical Computer Science 12 (2010), 123-132.

OM. Huber, On the Cameron—Praeger conjecture, Journal of Combinatorial Theory,
Series A 117 (2010), 196-203.

OM. Huber, Block-transitive designs in affine spaces Designs, Designs, Codes a
Cryptography 55 (2010)7 235-242.

&K ¥
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X{&i#Steiner t-&ITAIDE: t =3

o Mann FITuanfE200144E M T G— 58 & M4EP L HIA R B
o AJFEBERYEO Nan-Scott iE HUAT A2y 52, Beifr, H 25 M8 1 A0 445 42 Z7AIE B
T GHIA JREERA R R 7, s 1 A
BGRJLFARAFR, WINT < G < Aut(T), HhTR A IEZ B ARt
R BR AR e B, T2 R PUSREE 2 —: ZCHS T, 26/ N FHUATRE; 1056 7227
B e AR
o FATCFIIEIETE L, XIHRBIRZ) H AR T TH& 35 AN 1O 5 7125 T SR B IR 1 T
26N E B AR AR IR R il T A RIS R

Y ﬁ%

sssssssssssssssssssss

OA. Mann, N.D. Tuan, Block-transitive point-imprimitive 5-designs, Geometriae X
Dedicata 88 (2001), 81-90.
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FELR
FEH (Lan, Liu and Yin, 2023)
BT < G < Aut(T), HAFTRZHERA, (n > 5). BEDRE—NIEFILING-X &%
[13-(v, k, 1) %it. AT = A, HG = PGL2(9), MioBPTL2(9), HDEA G-iEfLi#
11, S8 Av = 10fk = 4.

7E 2 (Lan, Liu and Yin, 2023+)

WDR—NEFE AIG-XEIEI3-(v, k, 1) BiF, HFT < G < Aut(T), HTE—AMI

AR EARE. AT R Ba(q) G2 (q) 2 —.

(a) WHRT =2Bo(q), HHg=2% e>LHHEH, MNG=T.f, H¥fle v=¢+1,
k=q+1, FEDE—ANME AT .

(b) WRT = G2(q), HFq=0p° pAFEE, WTHHERE T
£SU3s(q).28%SL3(q).2, 1M Hg > 10°.

o, Lan, W.J. Liu, F.-G. Yin, Block-transitive 3-(v, k, 1) designs associated with
alternating groups, Designs, Codes and Cryptography (2023).

o, Lan, W.J. Liu, F.-G. Yin, Block-transitive 3-(v, k, 1) designs on exceptional
groups of Lie type. https://arxiv.org/abs/2305.08052

uuuuuuuuuuuuuuuuuuuu
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https://arxiv.org/abs/2305.08052

i E 53 4t

WD = (P, B)Z&— T ALING- AL 13- (v, k, 1) #it, HHT < G < Aut(T),
BT3B R, Hika e P FIB € B.

o NTGHEP LA, Go2GRINKTHE, BRI R LURAE T HE 1 73 800 G (R EE D
] RePEIE— R IT 4 HT.
Go A4 WRi?

o WEAEMGa, v = |G|/|Gal BRE N, FitkRME—EIIBH
k A4 BRE?

o XU BRGIREP LA T ANENFH(TEIEMAEIBRE T BRAGp— M UH).
BAMERGE? BEATTHEGEP LHIA?

sssssssssssssssssssssssss
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SR XFR

WD = (P,B) &—MEFMG-IX4E#3-(v, k, 1) B, Hita € P AIB € B.

o oK BB T A 1
> k(k—1)(k—2) | v(v—1)(v—2);
> (k=1)(k—2) | (v—1)(v—2)
> k—2)| (v—2).

o k—AEEN 5 (Cameron):
(v-2)> (k- Dk —2). 0
o MR AAIX AZIENE, I HUE- siAEE T A XA

Galk(k = 1)(k = 2) = [Gg|(v—1)(v-2). (2)

o HI(1)AI(2), AIEH:
|Gal(|Gal/|GB] +2)* > |G

9P.J. Cameron, Parallelisms of Complete Designs, Cambridge University Pres [
York, 1976.
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o H|Ga|(|Gal/IGB| +2) > |G, AIE: HGR—ANJ T RER, —EF
|Gal® > |G

BRBEXEFRY MR L YV)? > | X, WY AR X large THE.
AlavifiBurness73 2 T BB K largef KT8, AlavigFiR -8 7 6784210 J1°F- 5
(1] largetl K FRF (X St AL AL 2 (v, k, \) ISRt EE RN ).

o HH(1)AI(2), IEFIAEI T HMIAZEKA:
ged(|Gal, (v =1)(v = 2)) > Vo — 2. (3)

HTv = [G]/|Gal, HIHAGREIER, (3)2 ARk TS HoiAER. eERAIu s
SRR AR 1 AR R AR

10S.H. Alavi, T.C. Burness, Large subgroups of simple groups, Journal of Algebra 421
(2015), 187-233.

1S H. Alavi, M. Bayat, A. Daneshkhah, Finite exceptional groups of Lie type a,v
symmetric designs, Discrete Mathematics 345 (2022), 112894.

ssssssssssssssssssss
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BIF:T = G2(q), To = [¢°] : GL2(q).
BATH— AT B ged(|Gal, (v — 1) (v — 2)) > o — 2007 2 &b,
HERHEE
ged(|Tal, (v = 1)(v = 2)) - [Out(T)| > Vv — 2.
WT = Ga(q) < G < Aut(T), BTy = [¢°] : GLa(g) 2 — M T8, Hrhg =
R T, M
o |Tu| = ¢°(¢* = 1)(¢ — 1) and |Out(T)| = e = log, (q);
o v =IT|/|Tal = (¢ — 1)/(a — 1);
o (v—1)(v—2)=¢""+2¢° +3¢° +4¢" +5¢° +3¢° + 2¢* + ¢* — q.
o K|Gao| Fl(v —1)(v — 2) FEMEAEEEE Ery 2 0. @i HMacmaF 1 fy

4XGCD (B GarH 174 GecdRepresentation) i]
3 R(q) = P(q)|Ta| + Q(g) (v — 1) (v — 2),

R(q) = q,
357 g 4431 , 3787 g 1093 5 2891 , 1267 5 1261 , 6913 3589
Pl¢g)= —a¢" +—a" +—a +—a +—a + —a"+ —a" + —a+ ——,
32 160 80 16 32 16 20 160 160
357 231 2149
4 2
Q@)= —q" + g% + T g% —ag* —24° — 4% — 1.
32 40 160

FEN (CSU) X A&k st 2023.11.21 24 / 32



o HTP(q) MR(q) HIREM 7K F/ NEEHGE 160, FATA 5
Ri(q) = Po(g)|Ta] + Q1) (v — 1)(v - 2),

HHRi(q) = 160 - R(q), Pi(q) = 160 - P(q) MQ1(q) = 160 - Q(q).

o XM ged(|Tal, (v — 1)(v — 2)) | 160g.

o S5, 160qlog, () > (¢° +¢* +* +¢* +q+1)7 — 2.
EAREE RN — g < 128507

o HFELIAMIG, v FUARORUE, FIRIFREIO R ES R, BT REIE; IERT|G), |Gal,
IR E T, M| Galk(k — 1)(k — 2) = |Gg|(v — 1)(v — 2) TR E]|G 5|, #ETifE
HGH U H TG, VARG S L EE; BT XE®EME, BEETAGe-Hl
B, ST BRI R AEE, FEHE— B IAE (P, BO)RE SR it
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BIshFERRE ERX fRiESteiner 3-1t

LT RGIINZERIFER, Ko R TR T RIS TR AT LU LI ik v, BT
PAR:
o T =2By(q) HTa =[¢%]: (¢ — 1) (2-1&3BIEHT).
o T =2Ga2(q) HTo = [¢%] : (¢ — 1) (2-1E3BMEF).
o T = Es(q) HT. 52—"Ds(q) 490+ H¢.
o T = E:(q) AT, 22— Eo(q) BI04 T8¢
o T = Ga(q) HT. = SL3(q).2 8iSU3(q).2.
H: MGRLBEEN, ged(|Gal, (v —1) (v —2)) > v —1,
Hecd(|Gal, (v —1)(v —2)) > /v — 2MHIL.

sssssssssssssssssssssss
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4 IE B A0S IE B T S 2 IR0
BH > VREAQERBEHREE. R H LR IR E TREAGRL, WIRRH 2 E0
(K5 B 2R H N E — AN, FERIAR A LR IR0, AR H 240 ).

il (Lan, Liu and Yin, 2023+)
WD = (P, B) £ AG-RALHt-(v, k, 1) #it, Ht > 3, B H £GITEE.

(a) RH FIMEt BEP EAERAAEIENR, Mo #EER.
(b) @R H Mkt BAEP EAEAZBEIEN R, WMo — 1 #k 3k — 1.
(c) i H Wkt — 1 BEP LERZREENR, Wo — 1 #ik — 1 k.

AR (T, Ta) = (*B2(q),[¢°] : (¢ — 1)) M(*G2(q),[¢°] : (¢ — 1)) XFN
TS T EEEH.

fln, T =>Ba(q), Ta = [¢°] : (¢ — 1), Hrhg = 22"+ > 22,

W, v = ¢ + 1, To PR [g?) BLAG2BN Te#2  IE )T, PR gt
ek —1] (v—1)=¢? HMeBnk = 2° + 1, BRHARERHN TE5H00 45 R bl
M|Galk(k —1)(k —2) = |GB|(v — 1) (v — 2)IEWEk = ¢ + 1.
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KRBT S HHIFNT

BH > 1REGQEILIEESRR, Fita € Q.
JRATE THEHo AEQ_EBRNMPUE R FE A PO /& H K — MR

il (Lan, Liu and Yin, 20234)

®D = (P, B) &—ANG-XtEHNI3-(v, k, 1) it, BET ZGH—AIEMTHEAE
BTIEP b3, BHAf =|G|/|T|. MTEP EMEANREH > 1,

(a) (v—1)(v—2) #Exfk(k —1)(k —2)d(d — 1),

(b) f-ged(d(d—1),(v-1)(v—-2))>+v—-2. )

HMARA L, 7T UAEET = Eo(q) HTo 22— Ds(q) MBI 77, T = E7(q)
HT, & Es(q) R0 1R PR IETE.

ssssssssssssssssssss
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—NERWTEE

WIRGTE SEEP LIER 2 5 -5, #lan
o G =S8,HGs =Sm X Snem, FHPRE{L 2, ... . n}FTEm- LT,
o G=S,HGa =Sm1Sn/m, FIPR{L,2,... n}HTHE RN Im AR L5
G =p" : GLn(q) = AGL,(q) HGo = GLx(q), BIILPREF, & In-4E 477 51 2% A].
G = PGLn(q) HGo Zem-4E+ 1A A8 E T8, KL P2EF; B FTA m-4E1=5[A].

LB A E P = T8 T8, a2, as}, FFHTSEGRE{an, a2, as }IEGE TR,
Mg Steiner 3-BHHIE X, Wy € GRE T {a1, a2, as}, Bagiista

SE{ a1, ag, as}ITERME— AN XAB, BIG o, 00,051 < GB-
BB, BHRZ T Glay 00,05 - PUERIF.
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f5lF:G = AGL,(q), Go = GL,(q), n > 2.

HEPEERF, EHIn-dEm BN, (e, e, ..., e,) e — 43,
B, Bikg > 3.

o M3-74{0,e1,ze1}, x # 1, FHFRBRAETIXA3-FHEMME— A X 4.
o NGB > Goer,0e,y > H :=[¢"""] : GL({e2, ..., em)).
FEHAEP LIE R R HIEE (1) g AN a5, TAEP \ (e1) g™ — g/ i AL
EEBRATAH-PUBMI, FILE Lk = |B| < q, BE4k=|B|>q¢" —q.
k>q¢"—q5(k—1)(k—2)<v—2=q" - 2F/&.
o WIHE < q, MM|Galk(k—1)(k—2) = |Gs|(v—1)(v—2) &

" =1 _|Ga _ |Gal _ (v=1)(v=2) _ (¢"=1)(¢" —2)

g—1 |H| = |G| kk-1)(k=-2)" ql¢g—1)(q-2)"’
g™ —2 < q(qg—2), T)&.
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2-f5iE R X fZi$Steiner 3-it
BD = (P, B) &N LN G- X A& [1I3-(v, k, 1) Bt
Mf - ged(d(d — 1), (v —1)(v — 2)) > v — 2 F Hi:
o MGLEP LRIBKBCRIT, A A RE A — AN EIE, IITSBERAEXA R

M.

ik, HGEP LR/, Bt AAE R TR PEA K.
o NS ged(d(d — 1), (v —1)(v—2)) > v — 2fEGIIFE K2, HEIGR2-1EIH R

(YA
o HHl AN XL Steiner 3-BLT 4 B [FIMIREHAR AL midk L1 2- & .

£ (Lan, Liu and Yin, 2023+)

WD N LK G-XAE 3 H3- (v, k, 1)1, HBGHE R 25181, RGA
REATLy (27) (TR, R B 52— BRAL.

(a) DAEG-TEALZRR), It Huber (2005)#i5E .

(b) DEMTF—A3-(¢* +1,q+ 1, 1) &, Hhg=2°, en&EH
H%B,(2°) < G < Aut(®B2(29)).

v
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