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Abstract
a bc
Let & be the set of all 3 X 3 non-singular matrices (d ef), where a,b,c,d,ef,g,h,i are integers
ghi

modulo p. Then & is a group under matrix multiplication modulo p, of order (p" — 1)(p" —p)(P" —

p2....pn—pn—1. Let G be the subgroup of & defined by G=abcde/fgrii€g:abcdesgii=1. Then G is of order
n_ n_ n_,2 n_,n—1

]l p)(pp_f )" ") | ot | (G) be the lattice formed by all subgroups G. In this paper, we give the

structure of the subgroups of order 16 of L(G) in the case when P= 3.
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I.  Introduction

In 1992, Karan M. Gragg and P.S Kung [12] have attempted to characterize the finite groups with a
consistent lattice of subgroups. In that endeavor, they discovered that the lattice of subnormal subgroups of a
finite group is consistent and dually semi modular (lower semi modular). A. Vethamanickam has cited one of
their theorems and has given a counter example in his thesis [19]. Suzuki’s [13] results are mainly concerned
with L-isomorphic groups. That is, groups whose lattice of subgroups are isomorphic.

In 2012, R. Sulaiman [18] has given the structure of the subgroup lattice of the symmetric group S, and
Bashir Humera and Zahid Raza [2] have given the structure of the subgroup lattice of Quasidihedral group. In
2015, Jebaraj Thiraviam. D [6], in his thesis, has given the structure of the lattice of subgroups of the group of 2
X 2 matrices over Z, having determinant value 1, under matrix multiplication modulo p, where p is prime and
studied their properties.
Let L(G) be the Lattice of Subgroups of G, where G is a group of 3x3 matrices over Z, having determinant
value 1 under matrix multiplication modulo p, where p is a prime number.

a bc a bc
Letg:{(d ef):a,b,c,d,e,f,g,h,i €Z,|d ef|+ 0}
ghi g hi

Then g is a group under matrix multiplication modulo p.

a bc a bc
LetG = (d ef)eg: d ef|l=1
ghi g hi

Theng is g subgroup of G.

we have, 0(G) = (" — D" —p)(@" — p*) .. (" — ")

and 0(G) = (p”—l)(p”—p)(p"—zfz) ------ (p"—p”‘l)_

In this paper, we give the stpructure of the subgroups of order 16 of L(G) in the case when P= 3.
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Il. Preliminaries
In this section we give the definition needed for the development of the paper.
Definition 2.1
A partial order on a non-empty set P is a binary relation< on P that is reflexive, anti-symmetric and transitive.
The pair (P, <) is called a partially ordered set or poset. A poset. (P, <) is totally ordered if every x,y € P are
comparable, that is either x <y or y <x. A non-empty subset S of P is a chain in P if S is totally ordered by <.
Definition 2.2

Let (P, <) be a poset and let SEP. An upper bound of S is an element XeP for which s<x for all s€eS.

The least upper bound of S is called the supremum or join of S.A lower bound for S is an element x € P for
which x<s for all s€ S. The greatest lower bound of S is called the infimum or meet of S.
Definition 2.3

Poset (P, <) is called a lattice if every pair X, y elements of P has a supremum and an infimum, which
are denoted by x v y and X A y respectively.
Definition 2.4

For two elements a and b in P, a is said tocover b or b is said to be covered by a (in notation, a>b or
b<a) if and only if b<a and, for no xeP, b<x<a.
Definition 2.5

An element aeP is called an atom, if a>0 and it is a dual atom, if a<1.
Theorem 2.6

If G is a finite group and H is a subgroup of G, then the order of H is a divisor of the order of G.
Theorem 2.7

If G is a finite group and a € G, then the order of ‘a’ is a divisor of the order of G.
Theorem 2.8

Let G be a finite group and let p be any prime number that divides the order of G. Then G contains an
element of order p.
Theorem 2.9

If p is a prime number and p* [0(G), p**! to(G), then G has a subgroup of orderp®, called a p-sylow
subgroup.
Theorem 2.10

The number of p-sylow subgroups in G, for a given prime p, is of the form 1+kp.

ITI. Arrangement of elements of G according to their orders
The number of elements of order 2 is 117. The number of elements of order 3 is 728. The number of
elements of order 4 is 702. The number of elements of order 6 is 936. The number of elements of order 8 is
1404. The number of elements of order 13 is 1728.

IV. Subgroups of G of different orders
The number of subgroups of order 2 is 117. The number of subgroups of order 3 is 364. The number of
subgroups of order 4 is 351. The number of subgroups of order 6 is 468. The number of subgroups of order 8 is
468. The number of subgroups of order 9 is 117. The number of subgroups of order 13 is 144. The number of
subgroups of order 16 is 351. The number of subgroups of order 27 is 52.

V. Lattice structure of some lower intervals of subgroups of order 16 in L(G) over Z3
Let R be an arbitrary subgroup of order 16. Then the elements of U must have orders 1,3 or 9.
We tabulate the subgroups of order 16 in L (G)

Table 5.1:Intervals [{e}, Ri] in L(G), i=1,2,.....351.

Order Subgroups Order Subgroups Order Subgroups

16 R: 16 R, 16 Rs

8 N1 8 Nz 8 N3

4 L2, Logs 4 Lig, Logs 4 Lis, Logs

2 Ha7, Hea, Hop, Hiss 2 Has, Hao, Hea, Hio7 2 Hio, Heo, Hea, Hiso
Order Subgroups Order Subgroups Order Subgroups

16 R4 16 Rs 16 Re

8 Ny 8 Ns 8 Ne

4 Loss, Laiz 4 L 234, Lais 4 Lo72, Loo2

2 H35, H81; H921 H111 2 H31, HSOY HGO; H104 2 H13, H4e, H631 H92
Order Subgroups Order Subgroups Order Subgroups

16 R7 16 Rs 16 Ro

8 N7 8 Nsg 8 Ng
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4 Los, Ligz 4 Los, Laig 4 Lss, Lios
2 Has, Hass, His, Hos 2 Hg, Hso, Hes, Haas 2 Ha1, Hzz, Hoz, Hios
Order Subgroups Order Subgroups Order Subgroups
16 Rio 16 Ri1 16 Ri,
8 N10 8 Nu 8 N12
4 Laa, La1g 4 Lios, Lisg 4 L, Loes
2 H24, H40, H471 H111 2 H38, H761 H93, H94 2 Hle H50, H67y H98
Order Subgroups Order Subgroups Order Subgroups
16 Ri3 16 R4 16 Ris
8 Nis 8 Ni4 8 Nis
4 Le, Le7 4 L3, Losy 4 L1og, La1o
2 H7, Hzs, Ho, Hog 2 Hio, Ha7, Hes, Hos 2 H7, Hig, Has, Hss
Order Subgroups Order Subgroups Order Subgroups
16 Ris 16 Ri7 16 Rig
8 N15 8 N17 8 le
4 L471 LZGl 4 L23v L304 4 L33y LZBO
2 Hso, Higs, Hi12, Hiaz 2 Hao, H7s, Hog, Hios 2 Hs1, Hioo, Hioo, Hia7
Order Subgroups Order Subgroups Order Subgroups
16 R19 16 RZO 16 R21
8 N9 8 N2o 8 Nas
4 L291 L303 4 L21v L275 4 L137v L210
2 Hao, Hr1, Hiop, Hios 2 Has, Hes, Hoo, Hiog 2 Ha1, Hos, Has, Hs1
Order Subgroups Order Subgroups Order Subgroups
16 R, 16 Ro2s 16 R4
8 N3z 8 N3 8 Noy
4 Lo, Laiz 4 L5, Lsos 4 Lis, Log
2 Has, Hss, Hgg, Hios 2 Hs, Haz, Hro, Hios 2 Hao, Hzg, Hos, Hios
Order Subgroups Order Subgroups Order Subgroups
16 Ros 16 R 16 Ry7
4 Loss, Lais 4 L 209, L3os 4 Loss, Loss
2 Hz, Hia, Hyz, Hios 2 Hs, Hga, Ho1, Hios 2 Hi, Hisa, Hez, Hea
Order Subgroups Order Subgroups Order Subgroups
16 Rog 16 R29 16 R3o
4 L3, Lo7t 4 Lo14, Lose 4 Lo, Loeg
2 Hg, Hea, Hos, Hioo 2 Ha, Has, Has, Hso 2 Has, Has, Hea, Hios
Order Subgroups Order Subgroups Order Subgroups
16 Ra1 16 R, 16 R33
4 Lios, Lo77 4 L 100, L127 4 L103, La7g
2 Hs, Hao, Has, Has 2 Hoa1, Has, Hsz, Hios 2 Haio, His, Has, Hez
Order Subgroups Order Subgroups Order Subgroups
16 R34 16 R3s 16 R3s
4 Lo, Loo1 4 Los, Lazg 4 L2g, Laoo
2 H39y H48, H104, HllO 2 H81 H467 HlOOy H108 2 H30y H71y H94v H105
Order Subgroups Order Subgroups Order Subgroups
16 R37 16 Ras 16 R39
8 N3z 8 Nag 8 Nsg
4 L2ss, Loss 4 Lo, Lo7a 4 Li7s, Logr
2 Has, Hap, Hes, Hios 2 Haa, Hoo, His, Hi17 2 Hig, Hes, Hes, Hios
Order Subgroups Order Subgroups Order Subgroups
16 Rao 16 R 16 R4,
8 N40 8 N41 8 NAZ
4 Lo7s, Laig 4 Log, Lais 4 Les, L17g
2 H321 H61v H34, H93 2 H33; H63; HEZ: H106 2 Hg, Hl7v H39; H84
Order Subgroups Order Subgroups Order Subgroups
16 Ra3 16 Ry 16 Rus
8 Ng3 8 Nag 8 Nas
4 Lo, Laos 4 Loy, Lors 4 Lo, Laos
2 Hao, H71, Hio2, Hios 2 Has, Hes, Hoo, Hioo 2 Hao, H1, Hioz, Hios
Order Subgroups Order Subgroups Order Subgroups
16 Rus 16 Rz 16 Rus
8 N 8 N7 8 Nag
4 Loy, Lors 4 Ls, Lgo 4 L19, Lo1o
2 Has, Hes, Hoo, Hioo 2 Hes, Hez, His, Hios 2 Hg, Hig, Hs7, Higs
Order Subgroups Order Subgroups Order Subgroups
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16 Rao 16 Rso 16 Rs;

8 Nag 8 Nso 8 Ns;

4 Lo, Laove 4 Loas, Losy 4 L1go, Last

2 Haz, Haz, Has, Hag 2 Hi1, His, Hsy, Hog 2 Has, Hso, Hop, Hios
Order Subgroups Order Subgroups Order Subgroups

16 Rs, 16 Rs3 16 Rs,4

8 Ns, 8 Ns3 8 Nsq4

4 L1931 I—256 4 L83y L351 4 I—Zle L312

2 Hiz, Haz, He1, Hios 2 H7, Ha1, Hs1, Hea 2 Hag, Heg, Haa, Hi1o
Order Subgroups Order Subgroups Order Subgroups

16 Rss 16 Rss 16 Rs7

8 N55 8 N55 8 N57

4 L191 I—Gl 4 ng, L215 4 I—lGSy L312

2 Ha1, Hzg, Hiop, Hios 2 Hes, Hga, Hi0, Hio7 2 Hio, Hgs, Hios, Hito
Order Subgroups Order Subgroups Order Subgroups

16 Rsg 16 Rso 16 Reo

8 N58 8 ng 8 NGO

4 L2471 L281 4 ngv L281 4 L124v L143

2 H26y HSO; H901 H105 2 ngv H23v H257 H84 2 H25y H76y H103y H106
Order Subgroups Order Subgroups Order Subgroups

16 Rel 16 R62 16 R63

8 N53 8 N54 8 N63

4 Lo70, Lais 4 Lo, Lo 4 Lo, Le7

2 Hos, Hs1, Hoo, Hite 2 Ha1, Hys, Hos, Hios 2 Hg, Hs1, Hoo, Hior
Order Subgroups Order Subgroups Order Subgroups

16 Rea 16 Res 16 Res

8 N54 8 Nﬁs 8 NGS

4 L43; L157 4 L33v L301 4 L23v L304

2 Hs7, Has, Hes, Hio 2 Ha1, H71, Hos, Hios 2 Has, Hes, Hio7, Hi17
Order Subgroups Order Subgroups Order Subgroups

16 Re7 16 Res 16 Reo

8 Nez 8 Ngs 8 Neg

4 L48, L187 4 L1107 L157 4 lelv L149

2 Has, Hs1, Hes, Hin 2 Hi7, Hag, Hse, Hios 2 Hao, Haz, Hag, Hios
Order Subgroups Order Subgroups Order Subgroups

16 R0 16 Rn 16 Rz

8 N7o 8 N71 8 N7z

4 Loo, Ligg 4 Loz, Liar 4 Li4s, Lotg

2 H7, Has, Hag, Hios 2 Hsz, Hes, Hoz, Hiog 2 Hag, Hsz, Hos, Hiig
Order Subgroups Order Subgroups Order Subgroups

16 R73 16 R4 16 R7s

8 N73 8 N74 8 N75

4 L1491 L218 4 L1457 L217 4 L146y L230

2 Has, Hss, Ho, Hios 2 Hao, Hsg, Hss, Hso 2 Has, Hs7, Haz, Hex
Order Subgroups Order Subgroups Order Subgroups

16 Rz 16 Rz 16 R7g

8 N76 8 N77 8 N78

4 L76, L145 4 L77y L146 4 L78v L165

2 Has, Hao, Hes, Has 2 Hso, Ha1, Hss, Hez 2 Hs, Has, Hao, Har
Order Subgroups Order Subgroups Order Subgroups

16 R79 16 Rso 16 Rg1

8 N79 8 Ngg 8 N81

4 Liss, Lies 4 Liso, Loza 4 L7s, Ligg

2 Haz, Hsp, Hes, Hes 2 Hsz, Hao, He1, Heo 2 Hao, Hez, Has, Hiar
Order Subgroups Order Subgroups Order Subgroups

16 Rg, 16 Rgs 16 Rg4

4 Lag, Lig7 4 Lss, Log 4 Lsz, Lio

2 Has, Ha1, H7o, Hos 2 Ha7, Ha1, H7s, Hos 2 Has, Ha1, H7s, Hos
Order Subgroups Order Subgroups Order Subgroups

16 Rgs 16 Rgs 16 Rg7

8 Nes 8 Nas 8 Ney

4 Ls3, Liss 4 Lso, Los 4 Lsg, Los

2 Has, Has, Hys, Hos 2 Ha7, Has, Hop, Hos 2 Has, Has, Hra, Hos
Order Subgroups Order Subgroups Order Subgroups

16 Rgg 16 Rgg 16 R90

8 Ngg 8 Nso 8 Ngo

4 Ls7, Loz 4 Lss, Lio2 4 Lss, Los

2 H25: H32; H741 H95 2 H27, H32; H73, H94 2 H26; H32; H72v H96
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Order Subgroups Order Subgroups Order Subgroups

16 Ro1 16 Rg, 16 Ros

8 Nog 8 Noy 8 Nos

4 L1, Laig 4 Li3s, Loss 4 La1, Logo

2 H7, Hio, Hss, Huis 2 Hi, Has, Hss, Higs 2 Hia, Ha7, Hes, Hn
Order Subgroups Order Subgroups Order Subgroups

16 R94 16 Rgs 16 R96

8 Ngg 8 Nos 8 Ngg

4 Lizg, Lig7 4 Ls, Lizs 4 Lo, Lig7

2 H4, HZOy H221 H53 2 HZy H24, HZGy H7O 2 Hlly H52, H97, HllO
Order Subgroups Order Subgroups Order Subgroups

16 Ro7 16 Ros 16 Rog

8 Ng7 8 Ngg 8 N99

4 Lss, Ligg 4 Ls7, Liog 4 Lss, Looo

2 H13, H53, HQBv H110 2 HlZy H54, HQQy H110 2 H13, H54, H97, Hlll
Order Subgroups Order Subgroups Order Subgroups

16 R100 16 R101 16 Rmz

8 Nioo 8 Nio1 8 Nio2

4 LSOy L202 4 L54v L201 4 L52v L203

2 Hsz, Hiz, Hos, Hin 2 Hi1, Hss, Hoo, Hing 2 Hiz, Hss, Ho7, Hi1z
Order Subgroups Order Subgroups Order Subgroups

16 R103 16 R104 16 Rms

8 Ni1o3 8 Nios 8 Nios

4 Lse, Loos 4 Lsa, Loos 4 L4z, Lozo

2 Hi1, Hos, Hios, Hirz 2 His, Hsa, Hoo, Hio 2 Hog, His, Hs, Huss
Order Subgroups Order Subgroups Order Subgroups

16 Ruos 16 Raio7 16 Raos

8 N106 8 N107 8 N108

4 Lig1, Losz 4 Lags, Lorr 4 L140, Lo7o

2 HlSy H251 H581 H114 2 H2v H34v H521 HQO 2 H3y HZSy H57v H91
Order Subgroups Order Subgroups Order Subgroups

16 Raiog 16 Ri10 16 Ri11

8 N109 8 N110 8 Nlll

4 L14s, Loos 4 Leo, Lisg 4 L7g, Loz

2 Hs, Hs3, Heo, Hes 2 Ha7, Hss, Hso, Hi17 2 Hsa, Hea, He7, Hi17
Order Subgroups Order Subgroups Order Subgroups

16 R112 16 R113 16 R114

8 N112 8 N113 8 N114

4 L73, Lisg 4 L, Logs 4 Lai, Ligs

2 H26v H551 H521 HGB 2 H31 H191 H54, H103 2 Hl5v H367 H53v H107
Order Subgroups Order Subgroups Order Subgroups

16 R115 16 Rns 16 R117

8 N115 8 N116 8 N117

4 Lise, La7a 4 Lso, Lios 4 L 274, Loog

2 Hg, Hz7, Hso, Hioo 2 Has, Hss, H7z, Hios 2 Hs, Hg1, Hoz, Hus
Order Subgroups Order Subgroups Order Subgroups

16 Ris 16 Ri 16 Ri20

8 Ni1g 8 Ni19 8 N120

4 Losg, Lors 4 Ligs, Losr 4 Lo, Laos

2 Hs, His, Ha1, Hr 2 Hs, His, Hes, Has 2 Ha, Ha, Hoz, Hiia
Order Subgroups Order Subgroups Order Subgroups

16 Ri21 16 Ri2 16 Riss

8 N2 8 N1z, 8 Ni23

4 L4z, Liso 4 Lo7s, Lan 4 Lso, Lo7g

2 Ha, Has, Hes, Hro 2 Ha, Hss, Hoz, Huis 2 Ha, Ho, Hss, Hito
Order Subgroups Order Subgroups Order Subgroups

16 Ri2g 16 Ri2s 16 Ri26

8 Ni24 8 N5 8 Ni26

4 L122y LZSO 4 L697 L87 4 L27y L262

2 H211 H47, H691 HBB 2 HlBy HSEy H901 H95 2 H15v H29v H75, H116
Order Subgroups Order Subgroups Order Subgroups

16 Rip7 16 Ri2s 16 R129

8 N127 8 Ni2g 8 Ni129

4 L, Leo 4 La71, Laso 4 Loss, Loos

2 Ha1, Hso, Hes, Hioo 2 Hi, Hss, Hgo, Hos 2 Has, Heo, Hi14, Hise
Order Subgroups Order Subgroups Order Subgroups

16 Riso 16 Ria1 16 Ris

8 N130 8 Ni31 8 Nis»

4 I—72; L151 4 LZSSy I—315 4 L72; L114
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2 Hia, Hgs, Hot, Hos 2 Ha, Hiz, Hso, Hap 2 Ha1, Hez, Hea, Hos
Order Subgroups Order Subgroups Order Subgroups
16 Ris3 16 Riag 16 Rias
8 N33 8 N34 8 Ni3s
4 LlZy L254 4 L147, I—262 4 I—l33; L245
2 His, Hig, Hez, Heo 2 Hag, Hog, Haz, Huss 2 Has, Hag, Has, Hioo
Order Subgroups Order Subgroups Order Subgroups
16 Riss 16 Ris; 16 Riss
8 Ni36 8 Ni37 8 Ni3g
4 L7g, Lo1o 4 Li1o, Logs 4 Logs, Laog
2 Has, Hsg, Hes, Hos 2 Hao, Hao, Has, Has 2 Ha1, Hes, He1, Hag
Order Subgroups Order Subgroups Order Subgroups
16 Ris9 16 Ri40 16 R4
8 Ni3g 8 Nai4o 8 Ni41
4 L2391 I—350 4 L177, I—239 4 LSOy Ll30
2 H241 H65: H771 H97 2 H34, H631 H831 H98 2 H24v H29v HB?; H94
Order Subgroups Order Subgroups Order Subgroups
16 Ri42 16 Ri43 16 R4
8 N142 8 N143 8 N144
4 L7, Ligs 4 L0, Logs 4 Ls, Lizs
2 H48v H63v H1011 H103 2 HZlv H41v H441 H65 2 Hlly Hle H58y H117
Order Subgroups Order Subgroups Order Subgroups
16 Riss 16 Ri46 16 Rz
8 N5 8 Ni4s 8 N4z
4 L174, Logs 4 L1gs, Logs 4 L1g6, Logg
2 H58v H93v H1071 H116 2 H32v H40v H581 H90 2 H12v HZOy HZQy H42
Order Subgroups Order Subgroups Order Subgroups
16 Ri4s 16 Ri49 16 Riso
8 Ni4g 8 Ni4g 8 Nis0
4 L46; L180 4 L81v L228 4 Ll72v L244
2 Hs, Hsg, He7, Hi1o 2 Has, Hag, Hez, Hor 2 Has, Has, Hes, Hos
Order Subgroups Order Subgroups Order Subgroups
16 Ris1 16 Risz 16 Riss
8 Nis1 8 Nis2 8 Nis3
4 L74, L232 4 L80; L179 4 L241v L282
2 Ha3, Hes, Has, Hos 2 Hsg, Hea, Hog, Hios 2 Ha3, Hag, H77, Higo
Order Subgroups Order Subgroups Order Subgroups
8 Niss 8 Niss 8 Nise
4 Ligs, Lots 4 Lags, Loa 4 Ligo, Laos
2 Ha, Hag, Hez, Hix 2 Has, Hes, Has, Hio 2 Hag, Hazo, Haz, Hot
Order Subgroups Order Subgroups Order Subgroups
8 Nis7 8 Nisg 8 Nisg
4 Liss, Ligs 4 Losg, Logo 4 Lo, Liss
2 Ha3, Hag, Haz, Hius 2 Has, Ha7, Hs7, Huss 2 Haa, Has, Hse, Hior
Order Subgroups Order Subgroups Order Subgroups
8 Niso 8 N1 8 N2
4 LZO; L292 4 L4y L225 4 LlQly L316
2 Hos, Hag, Has, Hiog 2 Hig, Hag, Hap, Hss 2 Haa, Hea, Hos, Hios
Order Subgroups Order Subgroups Order Subgroups
16 R153 16 R164 16 R165
8 N3 8 Nigs 8 Nigs
4 Los, Lio7 4 Loz, Loos 4 Log, Looo
2 Hs, Hie, Haz, Hio 2 Hs, Hie, Has, Hio 2 Has, Haa, Hio1, Huse
Order Subgroups Order Subgroups Order Subgroups
16 Rlﬁﬁ 16 R167 16 Rles
8 N166 8 N7 8 Nies
4 L1531 L199 4 L98; L205 4 LQGy LZOZ
2 Haig, Has, Hioo, Hise 2 Hs, Hig, Has, Hioo 2 Hs, Hig, Haz, Hin
Order Subgroups Order Subgroups Order Subgroups
16 Rasg 16 Rizo 16 Rizn
8 Nigo 8 Ni7o 8 Ni71
4 Loz, Liog 4 Los, Loos 4 L2, Lo
2 Hs, Hi7, Has, Hino 2 Hiz, Has, Hioz, Huse 2 Hs, Hi7, Has, Hio
Order Subgroups Order Subgroups Order Subgroups
16 Rizn 16 Rizs 16 Ri7s
8 N7, 8 Na73 8 Ni74
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4 Los, Loz 4 Les, Loss 4 L2s, L2os
2 Has, Has, Hez, Hios 2 Ha1, Hag, Heo, Hioo 2 Hg, Hio, Hao, Has
Order Subgroups Order Subgroups Order Subgroups
16 Ri7s 16 Ri7 16 Ri77
8 Nazs 8 Nazs 8 Na77
4 Lig, Logo 4 Lo, Losy 4 Loss, Larz
2 H211 H31, H481 HGB 2 H1, HZy H45: H63 2 H4, H321 H47, HGZ
Order Subgroups Order Subgroups Order Subgroups
16 Ri7s 16 Ri79 16 Riso
8 N178 8 N17 8 NIEO
4 Loo7, Loso 4 La7s, Lsog 4 Lgs, Lazs
2 Ha, His, Hag, Her 2 Hags, Haa, Hes, Hso 2 Hio, Has, Haz, Ha
Order Subgroups Order Subgroups Order Subgroups
16 Ris1 16 Ris, 16 Riss
8 Nig1 8 Nig2 8 Nig3
4 L2111 L302 4 L1701 L321 4 L193v L214
2 Has, Heo, Hio3, Huis 2 Hasa, Has, Hgg, Hiis 2 Hs, H7, Has, Heo
Order Subgroups Order Subgroups Order Subgroups
16 R184 16 R185 16 R186
8 Nigs 8 Nigs 8 N1gs
4 LSZ; L227 4 L1261 L310 4 L182v L196
2 Ha, Has, Hez, Hoo 2 Hai, Hss, Ha1, Hze 2 Ho, Hig, Hao, Has
Order Subgroups Order Subgroups Order Subgroups
16 Rusz 16 Russ 16 Riso
8 Nig7 8 Ngg 8 Nigg
4 Los, Liso 4 Liss, Loss 4 Lags, Lao1
2 Hay, Hag, Hys, Hios 2 Has, Haz, Hag, Hior 2 Haz, Haa, Hes, Hiis
Order Subgroups Order Subgroups Order Subgroups
16 Rigo 16 Rio1 16 Rig2
8 N190 8 N191 8 N192
4 Lz, Laoz 4 Les, L1os 4 Ls, Lsog
2 Ha3, Hap, Hez, Hn 2 Hag, Has, Hoo, H117 2 Hg, Hag, Haz, Ho
Order Subgroups Order Subgroups Order Subgroups
16 Rio3 16 Rigs 16 Rigs
8 Nio3 8 Nigs 8 Nigs
4 L3, Laso 4 Ly, Liss 4 Lo, Logs
2 Haz, Hzs, Hoz, Hog 2 Haz, H7o, Hoz, Hiox 2 Hs, Hz, Hag, Hig
Order Subgroups Order Subgroups Order Subgroups
16 Rui9s 16 Rio7 16 Rigs
8 N1g6 8 Nig7 8 Nigg
4 L4, Lisy 4 Los, Lazo 4 L12s, Logs
2 Hz, Ha7, Hro, Hos 2 Hs, Hio, Haz, Hios 2 Hao, Haz, He7, Hioo
Order Subgroups Order Subgroups Order Subgroups
16 Raigg 16 Raoo 16 Roo1
8 N199 8 NZOO 8 N201
4 L1, Lies 4 L 104, Loes 4 Lo, L13g
2 H39y H70, H921 H94 2 HS; Hlﬁy H357 H47 2 H7y H30y H49v HllO
Order Subgroups Order Subgroups Order Subgroups
16 Raoo2 16 Rao3 16 Roos
8 Nao2 8 Naos 8 Naos
4 L111, Lasg 4 Lia1, Lots 4 L213, Losg
2 HZO: HGS: HBZv HBB 2 H17, H931 HEO: H117 2 H18, H30, H34v HBZ
Order Subgroups Order Subgroups Order Subgroups
16 R205 16 Rzoﬁ 16 R207
8 Noos 8 Naos 8 Nao7
4 L1, Lie7 4 Lo, Loss 4 L1, L1zt
2 H391 H791 H931 H99 2 HZO: H501 H691 H96 2 H7v H39v H761 HlOl
Order Subgroups Order Subgroups Order Subgroups
16 Raos 16 Raog 16 Ra10
8 N2os 8 Naoo 8 N21o
4 L4z, Lo 4 Loz, Lizs 4 Loso, Lez
2 H8, H24y H741 HQZ 2 H17y H41y H227 H50 2 H50; Hlly H31 H64
Order Subgroups Order Subgroups Order Subgroups
16 Rau 16 Ra1 16 Ra13
8 N1y 8 Na1p 8 Na13
4 Liig, Lie1 4 Loe7, Laiz 4 La7p, Los1
2 Hag, Hzg, Hoz, Hioa 2 Ha3, Heo, Hes, Hiao 2 Ho, Hs7, Hso, Higo
Order Subgroups Order Subgroups Order Subgroups
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16 Rows 16 Rais 16 Ras

8 No14 8 N5 8 Na16

4 L33, Lize 4 L7g, Lag 4 Ligs, Los»

2 Hio, Hsz, He1, Hos 2 Haz, Hes, Hez, Hioo 2 Has, Hsz, Heo, Hog
Order Subgroups Order Subgroups Order Subgroups

16 R217 16 Ro1s 16 Ro19

8 Nai7 8 N2ig 8 N219

4 Loy, Lo 4 Lze, Loy 4 L327, Lsso

2 Hi, His, Hsz, Hios 2 He, Ha1, Heg, Her 2 Hzo, Hr1, Hrp, Her
Order Subgroups Order Subgroups Order Subgroups

16 R220 16 R21 16 R222

8 N220 8 N2zt 8 N222

4 Ligs, Loz 4 Loig, Lo 4 Loa1, Loas

2 Hs, He1, Hes, Has 2 Hio, Hag, Hso, Hog 2 Haz, Hag, Hgs, Hor
Order Subgroups Order Subgroups Order Subgroups

16 Ra23 16 Rz 16 Ra2s

8 N223 8 N224 8 N22s

4 L1301 L179 4 ngay L228 4 Llﬁv L34

2 H36y H491 HGL HlOZ 2 H9v H49v HﬁOy Hgﬁ 2 H21y H64y H73, HlOB
Order Subgroups Order Subgroups Order Subgroups

16 Ra226 16 Roa7 16 Razs

8 N22s 8 N227 8 N22s

4 Lo, Lsg 4 Lss, Lgs 4 Lis, Les

2 Hes, Hze, Hioo, Hi1o 2 Hao, Heo, Hra, Hiog 2 Ha1, Hey, Hys, Hing
Order Subgroups Order Subgroups Order Subgroups

8 N229 8 N230 8 Na31

4 L361 L85 4 L14y L37 4 L36v Lllﬁ

2 Hes, H74, Hoo, Hi1s 2 Hez, H71, Heo, Hi1o 2 Hso, H70, H110, Huss
Order Subgroups Order Subgroups Order Subgroups

16 Ra2sz 16 Ross 16 Rosa

8 N2s» 8 N2s3 8 N234

4 La7, Lgg 4 Las, Loz 4 Lis, Lgo

2 He1, Hzz, Hot, Huss 2 Hgz, Hoy, Hios, Hin 2 Hso, Hag, Hior, Hirz
Order Subgroups Order Subgroups Order Subgroups

8 N2ss 8 N23s 8 Na37

4 Lag, Lgs 4 Lag, Los 4 Lo, Lios

2 Hig, Hea, Hra, Huss 2 Hao, Hes, Hi12, Hi1s 2 Ha, Hio, Haz, Hiz
Order Subgroups Order Subgroups Order Subgroups

16 Ross 16 Ro3g 16 R0

8 N2ss 8 N239 8 N240

4 L581 L264 4 LAO, L107 4 L41v LlOB

2 Ha4, Hss, Hss, Hio 2 His, Hss, Hao, H7s 2 Ho, Heo, H74, Hios
Order Subgroups Order Subgroups Order Subgroups

16 Ros1 16 Rosz 16 Ross

8 N241 8 N242 8 N243

4 L4z, Lios 4 Lag, Lioo 4 Las, Les

2 H7, Haa, Hes, His 2 Hi, Haz, H7z, Hur 2 Hs, His, Hs7, Hin
Order Subgroups Order Subgroups Order Subgroups

16 Ros 16 Ross 16 Ross

8 N4 8 Nass 8 Nasg

4 Lgs, Los 4 Lss, Loz 4 Lsz, Liog

2 Hig, Has, Hao, Hyz 2 Ha, Hag, Hag, Hia 2 Haz, Haz, Hoz, Hi1p
Order Subgroups Order Subgroups Order Subgroups

16 Rosr 16 Ross 16 R

8 N247 8 N248 8 N249

4 L4z, Lieo 4 Leo, Lu17 4 Li7, Leo

2 H281 HSS, HlOGy Hlll 2 H64, Hllly H113y H179 2 H60y H78y HQOy HllZ
Order Subgroups Order Subgroups Order Subgroups

8 Naso 8 Nas1 8 Nas»

4 Lisg, Loz 4 Lie1, Loes 4 L3, Lso

2 Ha, Haz, Has, Hio 2 Hi, Hes, Hoo, Hio2 2 His, Heo, H7e, Hi1a
Order Subgroups Order Subgroups Order Subgroups

16 Ros3 16 Ros2 16 Ross

8 N2s3 8 N2s2 8 N2ss

4 Los7, Laor 4 L3, Lo 4 L1z, Laos

2 Hie, H77, Heo, Huss 2 Hig, Heo, H7e, Hi1g 2 Hg, Haz, Hzg, Hur
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Order Subgroups Order Subgroups Order Subgroups

16 Rose 16 Ros7 16 Ross

8 Nase 8 Nas7 8 Nasg

4 L7, Loso 4 Loga, Loos 4 Lai3, Loss

2 Has, Hegs, Hso, Hor 2 Hg, Hiz, Hgs, Ha 2 Hii1, Has, Hao, Hro
Order Subgroups Order Subgroups Order Subgroups

16 Roso 16 Raso 16 Ros1

8 N259 8 N260 8 N261

4 Lo, Les 4 Lgs, Loso 4 L7, Lozs

2 Hi7, Hes, Hys, Ha 2 His, Hez, Hro, Hior 2 Ha, He, Has, Hre
Order Subgroups Order Subgroups Order Subgroups

16 Ras2 16 Rass 16 Rass

8 N262 8 N263 8 N264

4 Liss, Loes 4 L 206, Laio 4 L4, Ligo

2 H14, H55; H901 H197 2 Hg, Hliy HSSy HQO 2 HlSy HGS; HGG: H76
Order Subgroups Order Subgroups Order Subgroups

16 Rzes 16 Rzee 16 R267

8 Nags 8 Nags 8 Nas7

4 L1501 L257 4 L1207 L186 4 lelv L218

2 His, Hss, Ho1, Hioo 2 Hio, Hiz, Hso, H7o 2 Hs4, H70, Hios, Hiss
Order Subgroups Order Subgroups Order Subgroups

16 RZGB 16 Rzeg 16 R270

8 Nagg 8 Nago 8 Na7o

4 Lags, Loss 4 Lazp, Laor 4 Lasa, Loss

2 Hi4, Hag, Hag, Hiop 2 Hz4, Hre, Hrs, Has 2 Hi, Hot, Hoz, Hag
Order Subgroups Order Subgroups Order Subgroups

16 Ron 16 Ror 16 Rors

8 Na71 8 Na72 8 Na73

4 Liss, Lo 4 L2o, Loag 4 L7o, Loos

2 HAy H5v H49; H89 2 H13v H35v H391 H71 2 Hl3y H67y H80y H114
Order Subgroups Order Subgroups Order Subgroups

16 Roza 16 Raors 16 Raos

8 N274 8 N275 8 N276

4 L 208, L2o3 4 L 208, L2ss 4 Li1s, Loog

2 Has, Hso, Hgo, Hos 2 He2, Hes, Hos, Hios 2 Ha, Ha1, Hgo, Huss
Order Subgroups Order Subgroups Order Subgroups

16 Rorm 16 Ros 16 Raore

8 N277 8 N278 8 N279

4 L1, L7o 4 Lsa, Long 4 Les, Loz

2 Hiz, Hes, Hios, Hioo 2 Hi1, Hs7, Heg, Hior 2 Hi, Hiz, Haz, Higs
Order Subgroups Order Subgroups Order Subgroups

16 Rzgo 16 Rzgl 16 Rzgz

8 N2go 8 Nag1 8 Nag>

4 L1, Ligs 4 L2ss, Loe7 4 Ligs, Log2

2 H34y H58, H621 H101 2 Hly H411 HBOy H112 2 HlOy HSOy H80y H102
Order Subgroups Order Subgroups Order Subgroups

8 NZBB 8 N284 8 N285

4 Li7o, Ligs 4 Loi, Loes 4 Lios, Li2g

2 Hip, Hag, Hag, Huss 2 Hus, Hig, Hag, Hes 2 Has, Hao, Hs7, Hoo
Order Subgroups Order Subgroups Order Subgroups

16 Rass 16 Ragz 16 Rogs

8 N2ss 8 Nas7 8 Nags

4 Lg, Lizp 4 Lg, Logg 4 Lsso, Li77

2 H321 H39; HBO! HlOS 2 H33; H34, HGSy H78 2 H80; HGly H997 H9
Order Subgroups Order Subgroups Order Subgroups

8 N2go 8 N2go 8 Nao1

4 L1761 L245 4 L73; L164 4 LlGOy L224

2 H351 H48; H621 HBB 2 H30, H56; H641 H116 2 H6v H397 H55; H60
Order Subgroups Order Subgroups Order Subgroups

16 Rzgz 16 R293 16 R294

8 Nag2 8 Nags 8 N2g4

4 L75; L223 4 LlEly I—290 4 L22; L219

2 H5, H42; H631 HGQ 2 H1, H51 H4Ey H115 2 H6v H9; H71v H92
Order Subgroups Order Subgroups Order Subgroups

16 Rass 16 Rass 16 Rag7

8 Nags 8 Nags 8 Nag7

4 L1131 I—295 4 LQZ: LlSO 4 LlBy L62
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2 His, Hot, Has, Har 2 Ha, Hig, Has, Hag 2 Hy, Hio, Has, Hig
Order Subgroups Order Subgroups Order Subgroups
16 R29s 16 R299 16 Raoo
8 Nags 8 Nago 8 N300
4 Li31, Loss 4 Lozs, Lsos 4 Les, Liss
2 His, His, Has, Hay 2 Ha, Hss, Hos, Huis 2 His, Has, Hes, Hios
Order Subgroups Order Subgroups Order Subgroups
16 R301 16 R302 16 R303
8 N3o1 8 N30z 8 Nao3
4 Li73, Lo 4 Lgs, Ligo 4 Lo, Ligs
2 His, Hai, Hag, Heo 2 Ha, Hip, Hes, Hos 2 Hia, Has, Heo, H7s
Order Subgroups Order Subgroups Order Subgroups
16 Raos 16 Raos 16 Raos
8 N304 8 Ni3os 8 Ni3os
4 L3z, Logo 4 Loss, Logs 4 L1os, Lisg
2 H24y H311 H851 H115 2 H221 HZS! H771 H94 2 Hlﬁy H37y H58v H105
Order Subgroups Order Subgroups Order Subgroups
16 Rso7 16 Rsos 16 Rago
8 Naoz 8 Naog 8 Nao9
4 Loo, Lig7 4 L77, Lago 4 L71, Lisz
2 HZy H17, H481 HGQ 2 H381 HEGy Hlle H117 2 Hﬁy HBv HGZy HBS
Order Subgroups Order Subgroups Order Subgroups
16 Rs10 16 Rau1 16 Raro
8 N310 8 Na1 8 Na1o
4 L71, Lagg 4 L322, Laso 4 L33z, Lass
2 HSQy H67, HEL H116 2 H73, H75, H791 H87 2 H53v H55v HBSy H87
Order Subgroups Order Subgroups Order Subgroups
16 Rais 16 Raiq 16 Rais
8 N3 8 N314 8 N5
4 L2401 L320 4 LlﬁZy L320 4 L159v L207
2 Has, Hes, Heo, H77 2 Has, Ha1, Heo, Has 2 Hi1, Has, Hse, Hi1z
Order Subgroups Order Subgroups Order Subgroups
16 Raie 16 Rai7 16 Raig
8 N6 8 N1z 8 Naig
4 Les, Laos 4 Lo71, Logy 4 Le1, Lots
2 Hs, Hss, Hio1, Hi1s 2 Ha, Hs1, Hos, Hi1a 2 Ha, He1, Hio1, Huss
Order Subgroups Order Subgroups Order Subgroups
16 Ra1g 16 Ra20 16 Ra1
8 N319 8 N320 8 Ns21
4 L1621 L240 4 LZSOy L301 4 L67v L300
2 Ha7, Hss, Hes, Ha1 2 Hs, Haz, Hos, Huis 2 Ha, Haz, Hio1, Huss
Order Subgroups Order Subgroups Order Subgroups
16 Ra2 16 Ra23 16 Ra24
8 NEP) 8 N323 8 N324
4 L33g, Laas 4 La3g, Lass 4 Lazs, Lass
2 Hag, Hss, H7s, Hso 2 Haz, Hs7, H74, Hay 2 Has, Hss, Hss, H7o
Order Subgroups Order Subgroups Order Subgroups
16 Razs 16 Razs 16 Razr
8 N5 8 N6 8 Niap7
4 L32g, Lass 4 Laze, Laar 4 L 333, Laaz
2 Hss, Hss, Hs1, Hss 2 Hss, Hs7, Hzs, Haa 2 Hs1, Hs, H7o, Hgo
Order Subgroups Order Subgroups Order Subgroups
16 Ras 16 Rag 16 Raso
8 Nizg 8 Nizg 8 N30
4 L33g, Lsar 4 Lazo, Lsa 4 L 329, Las7
2 Has, Hss, H74, Has 2 Has, Hso, Hs1, H77 2 Haa, Haz, Hea, Hs
Order Subgroups Order Subgroups Order Subgroups
16 Raa1 16 Rasz 16 Rass
8 Na31 8 N3s» 8 Nas3
4 L3a1, Laas 4 L33s, Lass 4 L 323, Lasg
2 Hsy, H72, Hes, Has 2 Hso, Hsz, H71, Hes 2 Hss, Hss, H7s, Hso
Order Subgroups Order Subgroups Order Subgroups
16 Rass 16 Rass 16 Rass
8 Naz4 8 Nass 8 Nass
4 L343, Lass 4 Laa1, Lagr 4 L33g, Laas
2 Haz, Hso, H7o, Hso 2 Has, Has, Hea, Hez 2 Has, Hss, H7s, Hss
Order Subgroups Order Subgroups Order Subgroups
16 Raar 16 Rasg 16 Rase
8 N33z 8 N3sg 8 Nasg
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4 L3as, Laso 4 L34, Lass 4 Lass, Lasz

2 Haa, Has, Hro, Hes 2 Haa, Hss, Hsz, Heg 2 Haz, Ha1, Hao, Hes
Order Subgroups Order Subgroups Order Subgroups

16 Ras0 16 Raa1 16 Ras

8 Naso 8 Naa1 8 Nas2

4 L323, Lss 4 Lae, Lass 4 Lazs, Laao

2 H47, H48; H541 H78 2 H46; H49; H53v H79 2 H44, H48; H76: H81
Order Subgroups Order Subgroups Order Subgroups

16 Rass 16 Rass 16 Rass

8 Nas3 8 Nasss 8 Nass

4 Laog, L3z 4 Laos, Las 4 L4, Las

2 H42: H52; H771 HBB 2 H45; H49; H75v H85 2 H181 HSG: H90; H109
Order Subgroups Order Subgroups Order Subgroups

16 Rass 16 Raar 16 Ras

8 Nis6 8 N4z 8 Nisg

4 Lll; L294 4 L85; Lllﬁ 4 LlSZy L349

2 Hi1, Hao, Haz, Hog 2 Hiz, Ha1, Hez, Huss 2 Hs, Ha7, Hao, Hr
Order Subgroups Order Subgroups Order Subgroups

16 R34g 16 RSSO 16 R351

8 N9 8 Naso 8 Nasy

4 Ll?; L117 4 L7y L237 4 L16y LZZB

2 Hig, H77, Hio7, Hi1o 2 Hig, H2o, Hez, Hzg 2 Hie, Hio, Hso, Hn

We display one typical interval [{e}, R{] of L (G) in the following diagram.
R
-
Hzr Hes

{e}

Fig. 5.1:The Interval[{e}, Ri]

V1. Conclusion:

In this paper, we produced the lattice structure of subgroups of order 16 in the subgroup lattices of 3x3 matrices

over Zs.
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