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Introduction
Allow L(G) as the Subgroup Lattice of G, where G is SLa(Zx).
If g= {(Z 3;): X, Y, Z, W €EZyx , xw-yz # 0} and

G= {(x y) € G : xw-yz = 1}, then G is a subgroup §.
z w

Regarding order of groups, we will show that, o(G) = k(k?-1)(k-1) [1] and o(G) = k(k?-1).[1]

For complete reference we provide the breakup of L(G)while p=17 [2]. Thus, we will investigate regarding to
theentire said properties in L(G) of this article.

II Basics

Lattice: Definition 1

A Poset L is said to be a lattice if inf {u, v} and sup {u, v} exists for all u, v€ L.

Modular Lattice: Definition 2

For a lattice L, L is modular if r < u implies thatuA( Vv 1) =(UA V) VT forallu, v, r €L.
Upper-semi modular: Definition 3

For a lattice L, L is an upper-semi modular if uv v covers u and v, u# v and u and v cover u A v.

Distributive lattice: Definition 2.5
For a lattice L, L is distributive ifu v (vAr)=[(u Vv Vv) A (uvr)]forallu,v,r€ L.

Now, we present the drawing of L(G) when p=17 [2] as shown in pic.1.
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Pic.1:L(G) when p =17
Row I : (Left to Right) R; to Ris and Qi to Qi3s
Row II : (Left to Right) Py to P1gand O; to Ois3
Row III : (Left to Right) N; to Ni36
Row IV : (Left to Right) M, to Ms3
Row V : (Left to Right) L; to Lize
Row VI : (Left to Right)and K; to Kis3
Row VII : (Left to Right) J; to Ji36 and K,
3. Main Properties
Property 3.1
If p =17, then L(G) is not modular.
Proof:

From Pic.1, we take three subgroups, Kss, Ri, Og3 € L(G).
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G

O93

Mis

Kss V (Ri AOo3) = KssVK | = Kss

But, (Kss V R; )AO93 =G A Og3 = Og3

lej

Hence Kss V (Ri AOg3)# (Kss V Ri )AOo3
Otherwise, (Kss AO93) V (R; AOo3) = KssV K = Kss.

But, [(Kss AOg3) V Ri ] AOg3 = (Kss5V Ri) AOg3 = G AOg3 = Oos.
Therefore, (Kss AOo3) V (R1 AOo3) # [(Kss AOo3) V Ri ] AOos.

Consequently, L(G) is non modular when p=17.

Property 3.2

L(G) is not upper semi modular if p=17.

Proof:

Fig 3.1.1

From Pic.1, we take two subgroups, Ki4, M; € L(G).

Pis

Ch
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Kis AM; = K i.which is covered by K4 while K4 V M; = G . which does not cover M.

Therefore L(G) is not upper semi modular when p = 17.

Property 3.3

If p =17, then L(G) is not super modular.

Proof:

P

fe}

From Pic.1, we choose four subgroups, Ji, Ki9, Nig4, P1 € L(G).

Nio4

I

Ll()

X

{

N
-

(J1 VKi9) A(J1 VNios) A(J1 VP1) =G ANjos AG = Njps.

Fig.3.3.1
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But, Ji V[ Kig ANios A(Ji VP1)] V[ Nioa AP1 A(Ji VKi9)] V[ Kio APt A(J1 VNi104)]

:

lej
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=J1 V[ Kig AN10os AG] V [ Nios AP1 AG] V[ Kig AP1 A Nios]
=] VetV {e}V {e}
=J1.

Therefore, (J1 VKi9) A(J1 VNioa) A(J1 VP1) #= J1 V[ Kio AN1oa A(J1 VP1)] V[ Nios AP1 A(J1 VKi9)] V[ Kio APy

A(J1 VN104)]
Consequently, L(G) is not super modular when p = 17.
Property 3.4

If p =17, then L(G) is not distributive.
Proof:
From Pic.1, We take three subgroups K4, Msg, Lis € L(G).
Kia V(M36 A Lis) = Kia VK1 = Kia.
But, (K14 VM6 )A (Kia V Lis) = Mas A G = M.
Therefore, Ki4 V(Mas A Lis) # (Kia VM36)A (K14 V Lie).

Consequently, L(G) is not distributive when p = 17.
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Fig 3.4.1

Property 3.5

If p =17, then L(G) is not consistent.

Proof:

We choose the join irreducible element P; € L(G) for the case p = 17, we find that

when p=17, K1V P;1 = G = O;VO; in the upper interval [K, G]
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Therefore L(G) is not consistent when p = 17.
Property 3.6.
If p =17, then the General disjointness condition is not true in L(G).
Proof:
From Pic.1, we take three subgroups K, J;, J> € L(G).
Now let K1 AJi=0and (KX1VJi) AJ2=Lis AJ.=0.
Then, K1 A(WVh) =K1 AG=K1#0
KA (V1) #0.

Hence the General disjointness condition is not true in L(G) whenp =17.
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Property 3.7
If p =17, then L(G) is not pseudo complemented.
Proof:
From Pic.1, we take one subgroup Ki4€ L(G)
ILC s
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Fig.3.7.1

Then, Kis A P1= 0 and if for any X1€ L(G) such that K c Pi.
But, Ky A Ky, =K,# 0.
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Therefore, 1A K4 # 0.

Consequently an element P, € L(G) is not pseudo complement of K4 € L(G).

Hence L(G) is not pseudo complemented when p = 17.

Property 3.8

Every atom is non — modular if p =17.

Proof:

Consider an atom among the atoms J,, J3, J4 say Jo.

We have P c R

Now, P1sV(J2 A Ri) =PisV{e}=Pis
But, (P1sVI2))ARi=GAR =R,
Therefore, P1sV(J2 AR1) # (PisVI2)A Ry

Therefore J, is not modular in L(G) when p = 17.

Similarly we can prove that J3 and J4 are not modular.

By Similar argument, we can prove that all the other atoms in L(G) when p = 17 are not modular.

Hence there is no atom in L(G) when p= 17, which is modular.

Property 3.9

If p =17, then L(G) is not super solvable.

Proof:

By Property 3.8, we have no atom in L(G) is modular So, there is no maximal chain in L(G) with modular

element

Therefore, L(G) is not super solvable when p = 17.

4. Conclusion

In this article, the properties of L(G) over Z7 like modularity, semi modularity, super modularity distributivity,
consistency, the GD condition, pseudo complemented and super solvability have been proved and validated.
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