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Tab. 1 Generating relation table of groups of order 40
P A AR 4
1 G="{asb|a" =0 =1,la,b]=1) Cio
2 G="(asbsc|a® =0b" = =1,lab]=1[byc]=1[cral =1 C X Cy
3 G=L(asbscsd | =0 = =d° =1,[a:b] = [bsc] = [c.d] = [dsa]l = 1) Cs X Kg
4 G="{asbsc|a®=0b" =& =1,c =cb ', [a,b]=la,c]=1) Cs X Dy
5 G={abc|a =0 =1, =,bc =cb',[a-b]=[ac]=1 Cs X
6 G=<(ab|la =0 =1.b"ab=a") Cs X Gy (Cy M BGEITCHEITE C)
7 G="{ab|a" =t =1,b""ab =d*) Cs X G (Cy i PO TR/ ERTE G
8 G="{asbsc|a® =b" = =1,bc =cb,b'ab =a*,ac = ca) GA(1,5) X C,
9 G="{absc|a’* =b"=c =1,bc =cb,c'ac =a"',ab =la) Dy, X Cy
10 G={ablr|d = =c =liac =casb'ab=a'sbe = cb Qo
11 G=C(aberd |a® =0 = =d = 1.[boc] =[c.d] =[d-b] =1.b"adb =a '+ D XK,
Lasc] = la.d] =1
12 G=<(absc|lad®=b'=F=1,c'bc =b'ab =basclac =a ') Dy
13 G=<(asbyc|la®=b"=F=1,c'be=b"'0'ab=a'yaa = ac)
14 G=<{ab*c.b’ |a° =0b" =10 =, c'bc =b"'ab =ba,c'ac =a ') Q X Cs
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2) G = asbye | a®> =b" = =1, [a,b] =
[bsc] =[csal=1) GHHD,

3) G = {asb.csd | &® =0 = =d* =1,
La.b] =[b.c] =[c.d] =[d,a]l =1> GHEH,

)G ="Lasbsc|a®=0b"=c"=1,cbc=0",
[asb] =[asc] = 1)(Cs X Dg),

5 G ="{asbsc|a®=0b"=1,0"=c"bc =cb ',
La.b] = [la.c]=1(Cs XQ)»
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6)G="{ab|a® =8 =1.b"'ab=a '),

DG="Cab|la® =08 =1, ab =da*,

8) G = Lasbsc | &® =0 = & = 1,bc = ¢cb,
b lab =a’.ac = ca),

NG = asbse | & =b" =& = 1,bc = ¢b,
¢ ltac =a'yab = ba),

100G = <ab,be | & =b" = ¢ = l,ac = cas
blab =at,bc = cb),

11 G = {asbscsd | @ =0 = =d* =1,
Lbye] =lc,d]=[d:.b]=1,b"ab=a ".[a.c]=1[a.,
dl =1,

12)G=Aabsc | a’ =b" =" =1,c'bc =0b",
ab =ba,c 'ac =a '),

13)G=ALasb,c|a®=b"'=c*=1,c'bce=0b",
blab =a'sca =ac),

14) G=<(ab?,c,0* | &> =b" =1, =% .c e =
btiab =ba,clac =a ).
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Ba=aCQ<r<b,Ma" = @) =a =a, il
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25 LR B G A 3 AN [FIZE ALY .
lasbse | a® =0 = =1,bc = b

b'lab = a*,ac = ca) = GA(1,5) XC;,
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e, LR ZS B P — Aut(Q) == C, ] g L[]
BTLL K AR B —FPE AL (cod). 4 K =
Ceod) I K J2 4 B0 as et . B OUER 0(h € P H.
b & K iFERQIHARME 2. M a" =b"ab #a H
dma B =< r <D, Mo = @) =
& =a, B = 1(mod5), fftfE r — 4, Wit o =
at =a ', B P HIeE b Sl Q sk [ RIF I R
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la.d] =1) =D,y XK, ,
MATTAS 2 IR EEH 11).
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5 PR HEAREARR G ik K B9 A BT AT A PR AN [F]
THOL . <b) . (b* ).

4K =) if, K I 4 R iR c(ce P
Hed K 5BlIERSEARE, TEA clac =a s &
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x ') = Dy 133 FIRGEH 12).
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labse | a® =0 =% =1,c'bc =0b",
ab = basctac = a ') = Dy

) lasbsc | a® =b"=F=1.c'bc =b",
L blab =a 'yca = ac).

(V) BP={bsyc|b' =1, =c'be=0b") 2
J7 TR, P A ME— 1Y 2 Broo, BT K AN
RESE 4 WIS AC 4. i T [FZS g P — Aut(Q) =
Cy AATRER IR, B0 C, = P/Z(P), 138 P &3¢
i, 5 P 2 PUoCKRE AR G . i K AR ot A —
FHEBL: (0). M K = (b) B, K 2 4 RIEARE .
clcePHc ¢ K5l QR AMM, THEH ¢ lac =
al. S r=a’.y=c.z=0,MG=(x,y,z| 20 =
V= =12 =y.y'ay=x 'z =ax.zy =) =
Qo XCys BBRIG = (ab?scsb? | a® =" = 1,0 =2,
cl'be =b"yab =basctac =a ') = Qu XCy,

B F3RZEH 14). B 1 EEE.
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A ERrBIE AR S M 3E 56 BERY 13 a4
57U, Sylow TEPER[ AT 56 Briff A nl L 2ast. i G
J2 56 BT AE, B2 2° X7 B, W nl e, Jf it P €
Syl: (().Q € Syl (&), ol (D PLG.QUG; (iD)
PAG.QAG; Gid) PLG.QAG 3 FFAMELITIE. %
Q ={a> = C;.

B 1. Y PLG,QIG B, W G A 5 F A 44
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15 G="{asb|a" =0 =1,[a,b] =1 TEHED,

16) G = (asbsc | a" =0 =& = 1,[ab] =
[bsc] =[csal=1) CZHED

1) G={asbscrd |d =0 = =d* =1,[a,b]=
Lbsc]l = Lcod] = [dsal = 1) GHAE .

18) G = Lasbsc | a" =b" = = 1,bc = b *,
la.b] =la,c] = 1)(C; X Dg),

19 G =<asbscla" =b"=1.b"=c"bc =cb ',
La.b] = [la.c]=1(C, XQs)»

KA PLG.QLG, G g P 58 2UUE. P &
8 Bl A1 5 FIASFI R Z54. 5 P ARIEGE 8 Birfif 5 Fh
AR ZE R AR AT 5 21 G B g iy, 2870 15),16)
17) RS, 2540 18) ,19) 2RSS .

R 2.4 PAG.QUG B W G A 7 FloR [l #
200G =<{asb|lad"=b=1,b"'ab=a ') =C;x
Cs s

=

eyt

2D G = {ab,bc | a" =b" = =1,bc =cb.ba =
ab.clac =a ') = Qs

22) G=Lasb,c|d" =b"' = =1,bc =cb,b'ab=
a'yca = ac) = Dy X Cy,

23) G={absc d | a" =0 =" =d* = 1,[b,c]=
le.d]=[d.b]=1.b"'adb=a ",[a-c]=[a,d]=1)> =
Dy XK,

20) G={(ab.c|la" =b" =" =1.c'bc=b"ln=
abscltac = a ') = Dy

25) G = asbyc |a" =b" = =1,ctbce =0b",
b'lab =a,ca = ac),

26) G = {ab*,c,b* | a" =b" = = 1,c'bc =
btiab = ba,c tac = a).

Hh QLG, M N/C B AT H: G/Co(Q) <
Aut(Q) = Aut(C) =Gy, HFEH] PAEHIQ EiYIEAE
SFEOUER B QA Co(Q) s JITLL P AEQ AR N
AEJE 4 BIrfE. % P 7EQ BAEHIK = Co(Q@ N P. 1R
PEo 1B 1 AR 1, AT RN B I G YOG AR i E 1
¥ K F P hiSQ ryKiv H MR TER.

() X P =< | b° = 1) ZAGIRREMS RSN 4 By
HEME—, W K = (0*), Hob 4 BHGEREE. I 6(b € P
Hbod K)iiET QM AR 2B Ll d" =b"ab #
a Ha" =a. wQ=ld =1, 1T =0b"ab#
a Mo =a, Ba =aQ<r<6), Mo = @)=
@ =as B =1(modD), f#t1%: r =6, Bl a’ = =
a'. PHITER b T QUK AR Hl o" =b"ab =
a ' AR FIREER 200, UL AT AL Y K S 4 BT,
W P ot S Q W H R 2 B, Sty P oo
WA RIG = (b a” =6 =1,b"'ab=a ') =
C; X Cs.

(b) B P =" {byc|b =c=1,bc =cb) E=(4,2)
BASEHRERE O K 9Bl 4, B Rh K B9 AR ot R A
PRI : <b) (b7 o).

4K =) I, K J2& 4 BrigEest. 4k c(c € P H
cE KB QMHAMMZE 2B Ml c(ce PHc & K)
FlERG AR, TEE clac =a'. x=ab,y=
be, MG=(z.y| 2B =1,2"=y,ylay=a1) =
Qs » 193] LiRZEH 21).

B K= o) B, K& 4 B S s el ol
bE€P,b & KHb* € K, Friko 518K R, AT
blab =a 'y Bl G = Dy X C,, 153 Fik%5Hy 22).
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labsbc | a" = b = ¢ = 1,bc = ¢b,

ba = absc'ac = a ') = Qs »
T {asbsc|a" =b"' =" = 1,bc = cb,
L blab = a'yca = ac) = Dy X C,.

() B P=<(bic:d |V =c"=d*=1,[b,c] =
Lesd] = [d.b] = 1) RAVFEAZIRIERS KN K J2 4 By
WISFEAHEE N K = (c.d) s AT E 6(bE P Hb &
KOBEFQMAFME 2. W a =b"ab #a H
 =a. Ba =< r<6), W = @)=
@ =as B =1(mod?) . fftf% r = 6, Bl a* = o' =
al. PHILER L FH QHRRIEH M. M o =b'ab =
a's G =(abscsd | " == =d° =1,[bsc] =
[cod] =[d,b] = 1,0"'ab = a 'y [asc] = [ard] =
1> =Dy X Ky,

1538) FiREs g 23).

(D B P=Ce|b = =1,c'be=0b") "
THRBESS R, K B A T A A RS RS . (o),
(b* ).

K =), K &4 Rt iR c(c€ PH
c@ KGR QKW AFM. TEA clac =a'. &
z=ab,y=c, MG=Lx,y | 2¥ =y =1,y 'ay =
) = Dss, B3] iR 24).

B K= o) B, Ko 4 Bl S s e fie, Kol
beP,b& KHb* € K, JrLhi o 51K A R, T
AR b ab = a ', F) FRSE 25).

25 LRIk ey G AT RS [RI 2R B R«

(absc | a" =" = =1.c'be =0b",
J ba =ab.c 'ac =a ') = Dy,
& =1 lasbse | a" =" = =1.c'bc =061,
L blab = asca = ac).

(&) MP=<(byc|b =1.0=F,clbe=b") &
PUTCECHERT . P P A E—1Y 2 Broo, BRI K AR 4
o) 45 S H A S e K B4R ot A — Rl . (b).
B K = by abs2t 4 BHEERARE . 1 c(c € P H.c & K) 5l
QKW AR, TRA ¢ lac =a'. x=ab”,y=
Gz =0, MG=(a,y,z| 2" =y" =2 =1,2" =4,
yiey=ax 'z =az.zy = ) = Qs X G, 153 G =
(ab® sc,b* | a" =b" =1, =c*sc toe =b"" ab = ba
clac = a ') = Qu X Cy, B FikZEH 26).

B 3.2 PLG.QAG I, U G A —F A [FH
Eip

27) G=Aasbscsd | a" == =d* =1,[byc]|=
[eod]=[d:b]=1la'la=d'sa'ce=0d"sa 'da =
o).

HT PLG.QAG . AT G = PxQ. K G 2k
WERE, Q2 T HRE, HAE R AR e 8 I REA
5 AN [A) Ze B vi, HURE M) 2SS e F K 153 3 454
27) (PRI SCHRL 6 T2 B 1 ASCRikC 1D,

L pd e
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Isomorphic classification of order 40 and order 56 groups

LI Dele' ,CAO Huiqin**

(1. Fujian College of Water Conservancy and Electric Power, Yongan 366000, China;

2. School of Mathematical Sciences, Xiamen University, Xiamen 361005, China)

Abstract: Let G be finite groups of order 40. Let P be Sylow 2-subroups and Q be a Sylow 5-subroup. Using the corresponding

conclusions of Wang H Q’s and Sylow theorem we have completely classified and showed that G consists of 14 non-isomorphic types.

Here, we have provided two proofs, namely 1) If P is normal,G consists of 5 non-isomorphic types;and 2) If P is non-normal, G

consists of 9 non-isomorphic types. Finally, we use the similar methods to completely classify the finite groups of order 56.

Keywords: finite groups;isomorphic classification; generated relations; 40 order; 56 order



