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Abstract: Lie algebra plays an important role in the study of singularity theory and other field of
sciences. Finding numerous invariants linked with isolated singularities is always a main interest in
the classification theory of isolated singularities. Any Lie algebra that characterizes simple singularity
produces a natural question. The study of properties such as to find the dimensions of newly defined
algebra is a remarkable work. Hussain, Yau and Zuo [24] have been found a new class of Lie algebra
Ly(V), k> 1ie., Der (M(V), My(V)) and purposed a conjecture over its dimension & (V) for k > 0.
Later they proved it true for k up to k = 1,2, 3,4, 5. In this work, the main concern is whether it’s true
for a higher value of k. According to this, we calculate first, the dimension of Lie algebra L, (V) for
k = 6 and then compute the upper estimate conjecture of fewnomial isolated singularities. Along
with, we also justify the inequality conjecture: ;1 (V) < 8 (V) for k = 6. Our calculated results are
innovative and a new addition to the study of singularity theory.

Keywords: simple singularity; hypersurface singularity; derivation Lie algebra; inequality conjecture.

1. Introduction

A mathematical structure known as a Lie algebra is made up of vector spaces and a particular
binary operation known as the Lie bracket which used to measure the "twist" between two infinitesimal
transformations geometrically. Lie algebras are essential to many branches of mathematics and science.
In quantum mechanics and particle physics, they are widely used, and in physical phenomena, they
arise as symmetry groups. In this regard, Brieskorn established the relationship between Lie algebras
and simple singularities. Recent studies have investigated relations between finite-dimensional
solvable Lie algebras and isolated hypersurface singularities in complex analysis. In different areas
of science and mathematics, singularities have arisen naturally. That’s why singularity theory has
become the interlinking path between the various applications of mathematics with its conclusive
parts. As an example, it coordinates regular polyhedra theory and simple Lie algebra with the optimal
caustics investigations, and relates knot theory to wave fronts of hyperbolic PDE, while it also connects
commutative algebra to the theory of solids shape. In most problems of singularity theory, the core aim
is to determine the dependence of various physical phenomena while deal with the geometric objects.

The germs of holomorphic functions are widely accepted to be at the origin of C* and O,,.
Naturally, the O, can be used to identify the algebra of # indeterminate power series. Yau takes into
account the Lie algebras derived from the moduli algebra A(V) := O,/ (g, a%gl, e, a%), where L(V)
define as Der(A(V), A(V)) and V denote the isolated hypersurface singularity. Lie algebra L(V) is
a famous solvable finite-dimensional algebra ([1-3]). Yau algebra of V' is used in singularity theory
to distinguish L(V') from the other types of Lie algebra ([4,5]). The complex analytical set of isolated
hypersurface singularities and the finite set of solvable dimensional Lie algebras (nilpotent) have many
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new natural connections that Hussain, Yau, Zuo, and their research associates have discovered in
recent years ([6-12]). They have presented three distinct methods for connecting isolated hypersurface
singularities to Lie algebra.

These associations are helpful to understand the solvable Lie algebra (nilpotent), from a
geometric point of view [8]. A lot of work has been done by Yau and his research collaborates,
from 1980s [8,12-23].

Let a holomorphic function g : (C",0) — (C, 0) associated to the isolated hypersurface singularity
(V,0) and its multiplicity denoted as mult(g). The Ly (V) [24] defined as:

Let ideal Ji(g) generated by < aya,% |1 <y, i <n>andmult(g) =m,1 <k < m.
i 'k

Then My (V) := O, /(g +J1(g) + - - - + Jx(g)) define the k-th local algebra and L, (V) denoted the

derivations Lie algebras and its dimension denoted as & (V). It is further note that the £ (V) is the

generalization of Yau algebra. Further detail can be check from ([12,24]).

In [24], the sharp upper estimate and inequality conjectures introduced in following pattern:

Conjecture 1. [24] Let 5 ({yy* + - +yu" = 0}) = I(ar,-- ,a0), 0 < k < noand (V,0) =
{,y2,--,yn) € C" 2 g(y1,y2,- -+ ,yn) = 0}, (n > 2) be an isolated singularity with weight type
(w1, wy, -+ ,wy;1). Then 6, (V) < by (1/wy, - -, 1/wy).

Conjecture 2. [24] using the above notations, suppose (V,0) defined by g € O, n > 2. Then
Sy (V) < (V) k= 1.

The Conjecture 1 have been proved for binomial and trinomial singularities when k = 1,2, 3,4
([11,17,20,24,25]) and the Conjecture 2 also have been proved for k = 1,2, 3 ([24,25]).

The main results of this paper is to prove the Conjecture 1 and 2) for binomial and trinomial
singularities for particular value of k. The key findings of this paper following as:

Theorem 3. For (V,0) = {(y1,y2,- -~ ,yn) €C"1yy' +-- 4 yn" =0}, (n >2, 00 >7,1<j<n)

0(4_7 n

56(V) = he(ay, -, an) = i 1 H(ﬂél —6).
=1

aj =67

Theorem 4. For binomial singularity (V,0) defined by g(y1,y2) a weighted homogeneous polynomial with
mult(g) > 8 and weight type (wq, wy; 1),

06(V h 11 = - 51_7 el 6
<hg(—,—) =) [T(= —6).
o(V) < 6(“’1,“’2) = ‘ulj,_6j:1(wj )

Theorem 5. For binomial singularity (V,0) defined by g(y1,y2) a weighted homogeneous polynomial with
mult(g) > 8 and weight type (w1, wy; 1),

d6(V) < d5(V).

Theorem 6. For feunomial singularity (V,0) defined by g(y1,Yy2,y3) a weighted homogeneous polynomial
with mult(g) > 8 and weight type (wy, wy, w3; 1), Then
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Theorem 7. For trinomial singularity (V,0) defined by g(y1,y2,y3) a weighted homogeneous polynomial with
mult(g) > 8 and weight type (w1, wy, w3;1). Then

d6(V) < d5(V).

2. Preliminaries

Proposition 1. Analytically, the series Type A., Type B., and Type C. are the homogeneous fewnomial Isolated
singularity g having mult(g) > 3

Type A yy' +yo> + -+t n > 1,

Type B.yy'va +y5°ys + -+, yn + V", n > 2,

Type C.y1'y2 +¥5's + - + ¥, Yn +Yi'ya, n > 2

Corollary 1. Analytically, the series A, B, and C are the Homogeneous fewnomial Isolated binomial singularities
g having mult(g) > 3

Ayt 2,

B:yi'va + Y

C:yi'v2 + Y2

Proposition 2. ([28]) Analytically g(y1,y2,y3) , mult(g) > 3 is,
Type 1. y1' + y3* +v5°,
Type 2.y 'y + ¥5°y3 + 15",
Type 3. yy'y2 + Y5°y3 +¥3°1,
Type 4. yi' + v5° + y3°v1,
Type 5. y1'y2 + 5"y + 5"

3. Proof of theorems
Before going to the proof of main theorems, first we will prove some propositions.

Proposition 3. For (V,0) defined by g = yi* +y5> + -+ +yy" () > 8,1 =1,2,--- ,n) with weight type

(%1,037,... /ﬁ/ )r

3(V) =), [I(a:—6).

j=1 1=1

06]‘—6

Proof. [} ;(a; — 6) be the dimension of moduli algebra M(V') and monomial basis are of the form

Wiy -y 0<h <a1-7,0<hb<ar—7,---,0<ly <ay—7},

with following relations:

06176 xy—6

Y =05 0 =008 =0,y =0, 1)

This implies

o1 -7 062—7 ay—7

_ i h, b In & _
Dy] — Z Z e Z lxl],lz,m,lnyl yz e ynﬂ, ] — 1,2, S N
=0 =0  I1,=0
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Using 1 we may determine a derivation of Mg(V) as

Wity =00< L <ay=7,0<3<az3—7,---,0<1, <ay—7;
a121/0,13,,...,1n = 0/0 < ll < X1 _7rO < 13 < X3 _71' T /0 < ln < Xn _7/

w@wwhzaoéhSm—ZOShém—Z~nOSMSw—%

O gy 0 =00 < =7,0<hb<ap—7,-,0< 1l <ayq—7.

The derivation basis are of the form

o, 1< h <a—7,0<h<a-7,0<h<az—7, ,0< 1y <y —7;
ylllylzz“‘yi?azz0§ll§“1—7,1Slz§“2—7,0SZ3St’é3—7,"',OSlnStxn—%
WyR - yhas, 0<h <ay—7,0<h<ar~71<h<az~70<ly<ag—7,
0<I5<as—-70<Ilg<ag—7,-,0<, <ap—7;

Yyl e, 0<h <ap—7,0< L <a—7,0<l<az—7,-, 1<l <ap—7.

This implies

8(V) = Y. S Tt o).

j=1 1=1

&
O
Remark 1. For weighted isolated homogeneous fewnomial singularity (V,0) of type A defined by § = y* + y5°
(w1 > 8, ay > 8) with weight type (0%1, i; 1) the Proposition 3 implies
36(V) = 2aq0p — 13(aq + ap) + 84.

Proposition 4. For isolated binomial singularity (V,0) of type B defined by § = y{'y2 + y5* (a1 > 7, ap > 8)
with weight type (22, 1, 1),

ajag ’ wp’

(56(V) = 2090 — 13(061 +ay) + 87.

For mult(g) > 8,
20105 a0

2010 — 13(0(1 + az) +87 <
Ny — 1

—13( +ap) + 84.

0(2—1

Proof. ayap — 6(aq + ap) + 37 be the dimension of

Mo (V) = ClLy1, 2}/ (Syuyavavivs Syavayayayar 8y1vayayayar 8y1vivayayar §yryryivayas Syivviviyz)

and monomial basis are of the form

@h305h3m—203h5m—%ﬁr%. 2)
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This implies,
0(1—7 06277 ; I l ; a—6 )
Dyf = Z Z alh’zyllyZz +0‘l¥1—6,0y11 ,i=12
1,=0 ,=0
The basis of L4(V) are
ylfylz281,1 <h<y—-70<h< 062—7;3/111 12232,0 Sh<w—-71<bhb<a—-7
ve* Touyy oYy .
We get following formula
36(V) = 2aq0p — 13(aq + ap) + 87.
Finally we need to show that
20(10(% X1
20000 — 13(aq + ap) + 87 < 1 13(“ 1 +ay) + 84. 3)
2~ 2~

After solving 3 we have aq (ap — 10) + ap(a7 —6) +6 > 0. O

Proposition 5. For isolated binomial singularity (V,0) of type C defined by ¢ = yitl vo + y”z‘zyl (] > 7,0 >
7) with weight type ( ap—1 a3 1),

wyop—17 wqap—17

5 (V) . 201000 — 13(0(1 + 067_) +90;, a1 >8,a,>8
6 - 0(2—3; 0(1:7,06227.

For mult(g) > 8,

2(ap — 1)?
(a1 = 1) (a2 — 1)

a+ap—2

2 -1 < vt 2
L% 3(ay +ap) +90 < (0 -1 —1)

— 13(0(10(2 — 1)( ) + 84.

Proof. The Moduli algebra has dimenssion aja; — 6(a1 + a1) + 38. The monomial basis of

Ms(V) = Cl{y1,y23}/ (Syryavivavr» 8yavayavayar Syrvayayayar Syivvayayar Synyivivayar Syiyiviviyz)

are of the form

(iy2,0< 1 <y =70 <l < ap — 74 %y 0}, @)
This implies,
e’ ; 6 6
n1— KH— .
Dy] = Z Z w;1,12y11y22 + “ZX] 76,Oy11 + “6,&276]/22 s = 1’ 2
=0 =0

The derivation basis are of the form

y’fylzzal,l <h<w—-70<hb<a —7;y’fy12282,0 <h<w—-71<b<a-7
S TP e TP VoL AP RV PP VALl ISV

This implies,
(56(V) = 2090 — 13(061 + ay) + 90.

Fora; =7,ap > 7, we get Lo(V) as

doi:10.20944/preprints202402.0385.v1
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]/12292,1 <l < ay — 645279151101, 110,
Next we will prove that
2(apap — 1)? a+ap—2
20000 — 13(1 + ) + 90 < ——m"FF—F— —13(xqap — 1) (——~+——~) + 84. 5
142 ( 1 2) (“171)(“271) ( 142 )((“171)(“271)) ()

After solving 5 we have

wa3[(ap —5) (a1 —5) — ag (a2 — 8)] + a3 + 4aZay + 10a3 (a1 — 6) + 6a1az(a; — 6)
+30&%(¢X2 —6) +ajap(ag — 6) + 1501 +2(ay — 6) > 0.

Similarly, the conjecture 1 hold true for oy =7, > 7. O

Remark 2. For fewnomial surface isolated singularity (V,0) of the type 1 defined by § = yi' + y5* + y5°

(g > 8,00 > 8, a3 > 8) with weight type (l 11, 1). From Proposition 3, we get

ay’ a’ ag
36(V) = 3aqapag + 120(ag + ap + a3) — 19(aqan + aqaz + axaz) — 756.

Proposition 6. For fewnomial surface isolated singularity (V,0) of the type 2 defined by g = y{'y2 + y5%ys +

y5d (a > 7,00 > 7,03 > 8) with weight type (%, ”;32—;31, ;—3; ),

Baqapag — 19(aqan + aqas + apaz) + 124 (aq + az)
J6(V) =4 +120a, — 807; x1 >7,00 >8,03>8
20103 — 9 — 11ag + 47; w >7,00=7,03 > 8.

Forwy > 7,ap > 8,3 > 8, we need to prove following inequality:

3 19(a1ap + 103 + woz) + 124 (a1 + a3) + 120a, — 807 < 310503
X003 &1l T X103 T K243 1 3 2 =M= a3 + aonz) (a3 — 1)
2,2 2 2
_19( K 0563 K023 K05 ) 4 120( N3
(1—ag+apas)(az—1) 1—ag+apag ag—1 1— a3+ aas
&2K3
— 756.
+ w1 + Oég,)

Proof. The Moduli algebra has dimension ajasas — 6(aqan + aqas + apas) + 37(ag + ag) + 360 — 228.
The monomial basis of Mg(V) are of the form:

{ylfylfyéf,o <Hh<—70<L<a,-70<I3 <az— 7;ytf1_6yé3,0 <B<az—7

ylfyéfré,o <h <a—7}

This implies,

0(1—7062770(3—7 0(3—7
0(3—6

061—7
- i hobo I3 i h i Iy ;=6 -
Dy] - Z Z Z all,lz,lg,yl yZ y3 + E all,o,ﬂé376y1 y3 + Z aa176,0,l3y3 y]_ ;b= 1’ 2’ 3

11=0 =0 I3=0 1,=0 13=0

The derivation basis are of the form
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YiYBYEL 1< h <a—7,0< b <a—7,0<l3 <az— 7y Y50, 0< i <az—7,
]/3277}/@,331, 1<l3<az3-7; ylfy”z‘ﬂal, 0<h<wa -7,
YIYEYE, 0<h <a =7 1<h<ay—7,0< 13 <as =7y 59y, 0<h<az—7,
ylfy”z‘f%z, 0<h<a -7 y§1y§‘3_7az, 1<h<a -7,
VBB, 0<h <a—7,0<h <a—71<l <az— 7,y %9, 0<h <y —7,
y‘i‘176yl3383, 1<l3<az—7.
We get
06(V) = 3aqapas — 19(aqap + aqeez + apaz) + 124(aq + a3) + 120ay — 807.
Forwy > 7,0 = 7,a3 > 8, we get the following basis:
Yiyba, 1<l <ay—6,0< 15 <as— 701, 0< I <oy —7,
ylfyzaz, 0<h<ay—7 y§1y§3’782, 1<h <ag—6,
]/lfy?as/ 0<h<a;—61<I3<a;3 —7;y111y283, 0<h <wa—7.
We get
36(V) = 2aqa3 — 91 — 11z 4 47.
For ay > 7,47 > 8,a3 > 8, we need to prove following inequality:
Bayaons — 19(aqan + aqas + apaz) + 124(aq + az) + 1200, — 807 < 3303
(1—az+asnsz)(az —1)
o( w0303 w03 03 )+ 120( K a0
(1—ag+apas)(as—1) 1—ag+apag ag—1 1— a3+ aras
+ ;;%3 -+ ) — 756.

After simplification we get
(1 = 5)%(a2 = 7)az + (a2 — 6)aras((a — 5)(w1 = 7) + (a2 — 5)(a3 — 5)) + a2(3a3 — 6)(w1 — 5) +
ax(e; —4)+6>0.

Similarly, one can prove that for a1 > 7,4, = 7, a3 > 8 the conjecture 1 hold true. O

Proposition 7. For isolated fewnomial surface singularity (V,0) of type 3 defined by g = yi'y> + y52y3 +
y32y (g > 7,00 > 7,03 > 7) with weight type

(1—¢x3+tx21x3 1—ar+araz 1—ap +agan
1+aqoa3 ~ 14+ aqaony ~ 14+ ajapns

Baqapng + 124(aq + ap + a3) — 19(wqan + aqaz + aas)

—3831; ap > 8,ap > 8,3 >8
56(V) = 20p03 — 11y — 93 + 51; w0 =700 >80u3>7
20103 — 9 — 11ag + 51; w >7,00="7032>7

20100 — 11y — 9ap + 51; n > 8,0 >8,0a3=7
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Assuming that oy > 8,ap > 8,3 > 8, then we need to prove following inequality:
Baqapas + 124(aq + g + a3) — 19(aqan + aqas + apaz) — 831 < (1fa3+o<za3)?gljc?fﬁgs)j(lfwzwlrxz)
+120(EREE + L+ ) (R ey + T (e
) ~ 756

Proof. (ajapng — 6(aqan + ayag + apas) + 37(ag + an + az) — 234) be the dimension of M5(V) and
monomial basis are of the form

WRy2,0<h <a1-7,0<h<m-70<L<as— 7y y3,0<L<as -7
ylzzyg‘ré,O <L <a— 7;ylfy§2_6,0 <h<a; -7}

This implies,

0(1—7062770(377 0(1—7 ' a377 |
Pri= b b (x;l’lz"?’y llly 122 Y ? + ) “;1,a276,0yl11y3276+ ). oc;ré,o,lsy‘lxl_éy?
11=0 I,=0 I3=0 1,=0 =
0(277 )
+ “6,12,a3—6y122yg376r i= ]., 2,3
=0

The derivation basis are of the form

WYY 1< h <0 —7,0<h <a-7,0 <15 <a3— 75y %9, 0< h <ar—7,
y5 Y50, 1< b <as— Ty 91, 0<h < an =T Y50, 0< b < a5 -7,
ViYRYSd, 0<h S =71 <h < —=70<h <ay =7y Y59, 0<h<az—7,
Yy 0, 0 <l <y — 7y 70y, 1<l <oy — 7Ry 09, 0< h <ap -7,
YiyRy503, 0<h < —7,0<h <a—7,1<l<ag—7yys> %05, 0<h <y —7,

y‘fl_7yl§33, 1<h<a -7 y§2y§‘3_683, 0<h<a—7 y’i‘l_4y?83, 0<l3<az—7.

Therefore we have
06(V) = Baqapos + 124 (g + ap + a3) — 19(aqa0 + a3 + apaz) — 831.
In case of a1 = 7,a» > 8,3 > 7, we obtain basis as

y"z‘z‘7yl§81, 1<l<az—6; ]/l]/é3alr 0<l3<az— 7;]/32_631;]/23_632,
yw?az, 0<l3<az— 7;y§2*682;y122y13382, 1<b<a-70<I3<a3—6,
]/122}/13333, 0<h<a,—-71<Il3<az— 6,y1yl3383, 0<l3<az— 7;y§_‘27683-

Therefore we have
(56(V) = 2003 — 11y — 93 4 51.

Similarly, we can get bases for a1y > 8,ap > 8, a3 =7and ay > 7,00 =7,03 > 7.
For oy > 8,ay > 8,43 > 8, we need to prove following inequality:

3(1+a3apaz)’

_ — <

3aqop03 + 124(061 +an + 063) 19(“10(2 + a3 + 0(20(3) 851 < TRy G B
1+ aoas 1+ aas Ttaapas | (1+ayapaz)? (1+ajapnz)?

+ 120(1—063+0l20¢3 T e faras 1—0lz+0(10‘2) 19((1*“3+ﬂézﬂ¢3)(1*“1+wllx3) T (1-artajaz)(1-az+aja;)

+ sl — 756,

1—ag+agas)(1—ag+ajay)
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After simplification we get

4(aqon + apag + aqag) +aq(ap —7) +an(ag —7) +az(eg — 7) + 4&%[&2(1)(3 —7)+az(ap —7)]
+3a3(a1 (a3 — 6) + as(ar — 7)] + 5a3[ar (a2 — 7) + ag (a1 — 6)] +2(af + a3 +a3) +3(ajar + a3

+ aduy) + 2050303 4+ 5(ayadas + ay0003) + 2a3aons + aapaz2ay — 11] + adapad(az — 7) (ax — 7)

+ a3ad(az — 7) (a0 — 7) + &g (az + ap — 8) + 3myaaas (ag — 7) + adadaz(az — 7) (ag — 6)

+ afad (a1 — 7) (apa3 — 6) + adagnz (e — 7) + afadas(ag — 6+ (a3 — 7)) + aqadad(an — 7) (g

—6) +a3a3(ap — 7)(tqaz —7) + 12 > 0.

Similarly, conjecture 1 we can proved for ay,a3 > 7,00 = 7;07 > 8,42 > 8,43 = 7 and
np = 7,0(2 > 8,1)63 >7. O

Proposition 8. For isolated fewnomial surface singularity (V,0) of type 4 defined by ¢ = y1' + y5* + y5° 2
(a1 > 8,00 > 8,a3 > 7) with weight type (L, 1 n-l.qy,

ay’ ap’ wpns’

36(V) = 3ayapag + 12401 + 120(ap + az) — 19(aqap + aqa3 + apaz) — 781.

Assuming that mult(g) > 8, we need to prove following inequality
3a%a1a3

Baiapas + 12401 +120(an + a3) — 19(w1a2 + g3 + apag) — 781 < =221 +120(ag +ap + 0‘:‘22%31)
2
—19(agap + U228 4 7293 756,

0L2—1 Dcz—l

Proof. (ayapag — 6(aqap + aqas + apaz) + 36(a + a3) + 37a1 — 222) be the dimension of Mg (V) and
monomial basis are of the form

(hyyB,0<h <o =70 <h <a—7,0 <l <az— 7y 0,0 < < —7}.

This implies,
ap—7a=7a3-7 N5l a =7 | 6
L — 1 14,24,t3 1 1,43~ .
Dyij=13 Y Y & LY1Y2 Y3 + ) & 0us—6Y1Ys ,1=1,2,3.
=0 I[,=0 I3=0 =0

The derivation basis are of the form

ylfylfyé?ah 1<h <y —-70<b<a-70<B<a3— 7;y’fy§3‘681, 1<h<m—7,
]/lfylzzylfaz, 1<h < —-71<bhb<a—-70<B<a3— 7;y’11y§37682, 0<h<a—7,
]/122]/13332, 1<h<a~70<13 <az— 7,y111y"2‘2_783, 0<h<a—7

YiyRyE93, 0<h <ay—70<h <ar—~7,1<l3<az—7,ylys %93, 0 <y <oy — 7.
Therefore we have
36(V) = 3ayapng + 12401 + 120(ap + az) — 19(aqap + aqa3 + apaz) — 781.

Next, we also need to show that when a7 > 8,4, > 8,a3 > 7, then

3&%1)41 w3

Bayapa + 124a1 +120(a + a3) — 19(agan + aga3 + apnz) — 781 < 222 +120(wg + ap + 2%)
2
—19(ayag + 2P 4 25) — 756.

06271
From above inequality, we get

K13 (20&2 — 12)

603 ®1 [az (0(3 — 6) + 7]
+
Ky — 7

062—6 062—6

+ apag + 063(0(2 — 5) +
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O

Proposition 9. For isolated fewnomial surface szngularzty (V,0) of type 5 defined by g = y1'y2 + yo2y1 + y3°
(a1 > 7,00 > 7,3 > 8) with weight type (L2=L. =L 1.7)

wap—17 aqao—17 a3’

Suqaong + 120(0&1 + 062) + 128a3 — 19(0(10(2 + a3 + 0(2063)
56(V) =4 —806; wp > 8,00 > 8,03 > 8
2003 — 130 — 8az + 53; w0 =700 >7,03>8

Assuming that oy > 8,ay > 8,3 > 8, then we need to prove following inequality:
Baqaoag + 120(aq + ap) + 1283 — 19(aqap + aqa3 + aoas) — 806 < (3523(“11;{2 1)) + 120(:1;22_—11 n a;:tz_—ll
+az) — 19( (r1-1) + “3(0¢11¥21—1) 4 falmap— 1)) 756.

(aa—=T1) (a1 1) ay— a—

Proof. ajapng — 6(aqan + aqas + apas) + 36(aq + ap) + 38a3 — 228 be the number of dimension of
Mg (V) and monomial basis are of the form

yy5,0<h <ay—70<h <ay—70<l3<az -7y yB,0< 3 <az -7

Y250 <13 <az -7},

This implies,

w1 —7 ar—7a3—7 N a3 —7 6 l a3—7 6 1
1,,02,,13 i a1 — 3 =6 I3 -
Dy] 20 ZZO ZZ 11,12,l3y1 Y3 Y3 + IZ() 06041*6,0 l3y1 + 20 aO Xy — 6l3y2 Yz, 1= 1,2,3.
2 3 3= L=

The derivation basis are of the form

ylfylfy?% 1<h<a;-70<bL<a,—7,0<I3<az—7y}"" 6y13381,0§l3§oc3f7,

o' 63/1331 0<l<az—7yy" 7}/3361, 0<lh<az—7,
YiyRyE02, 0<h <t ~71<h <a,—7,0< 3 <az— 7y} %50, 0< 3 <az—7,
Y5 0y50y, 0 <l <az — 7 Y502, 0 <13 <z -7,
ylllylzyésa3’0<ll<“1 70<L<a—-71<l3<az—7y;" 6y 93, 1<l3<az-—7,

vyl 6y1383, 1<lz3<az—7.
Therefore we have
06(V) = 3aqapas + 120(aq + ap) + 1283 — 19(aqap + aqa3 + apaz) — 806.
For g =7,y > 7,a3 > 8, we obtain the following basis:

y’;ylsaz, 1<L<a—70<I3<as—7yy% 6y1381, 0<l3<az—7,
y1y§81, 0<Il3<az—7y5"* éy?azl 0<lh<az—7,
ylzzyéfag, 0<h<a—-71<I3 <1x3—7'y1yg382, 0<z3<az—7,
y1y3a3, 1<lh<az-—7.

We have
56(V) = 20p03 — 130y — 8z + 53.
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Next, we need to show that when a1 > 8,4, > 8,43 > 8§, then

3aqaons + 120(a1 + o) + 1285 — 19(ayan + g3 + azaz) — 806 < ?j;f"‘ll)"gil‘}f) +120(Me2 ! 4 a2l
(x1ap—1)2

+ a3) —19( gzl sslunerl) 4 sty 756

N —

After simplification, we get

aq (a1 —7)(ap — 6) (a3 + (@1 — 5)az(an — 7)a3) + a3 (a3 — 6)(an — 5) + a3y + 4y (ar — 6)
+4ap (g — 6) +4dasz(ag — 5) + 12aqap + 14y a3 + Sapas + 2205 + aqap (g — 6)
+ (@1 — 5)az(az — 6) (a3 —5) + (1 — 6) (a3 —7) +22 > 0.

Similarly, for a1 = 7,4y > 7, a3 > 8 the conjecture 1 also hold true. O

Proof of Theorem 3.

Proof. The proof of theorem 3 is the consequence of Proposition 3. [

Proof of Theorem 4.

Proof. The Proposition 4, 5 and Remark 1 implies Theorem 4 as a corollary. [
Proof of Theorem 5.

Proof. The Propositions 4, 5, 6 and Remark 3 of [24] along with Remark 1 Propositions 4 and 5 implies
that the inequality d¢(V) < d5(V) holds true for binomial singularities. [

Proof of Theorem 6.
Proof. The Theorem 6 is the consequence of the Remark 2 and Propositions 6,7, 8,9. [
Proof of Theorem 7.

Proof. The Propositions 6, 7, 8, 9 and Remark 4 of [24] along with Remark 2 and Propositions 6, 7, 8, 9
implies that the inequality (V) < d5(V) holds true trinomial singularities. [

4. Conclusion

Finding the dimension of an algebra is critical for studying its applications. This work is the
partial proof of the conjecture over dimensions & (V) of k—th Yau Algebra. First of all we determine
general formula fo the dimension of fewnomial isolated singularities for L£¢(V') in Prepositions 3. Then
on the behave of this result determine formulas for weighted binomial isolated singularities of all the
three types listed in Corollary 1 in Preposition 2 4 and 5. Then Using general formula for dimension
J6(V) of L(V) determine formulas for weighted binomial isolated singularities in Preposition 6, 7, 8,
and 9 of all the five types listed in Preposition 2. On the behave of all these findings and dimension of
L5(V) determind in [29], we proved inequality conjecture: d¢(V) < d5(V) for binomial and trinomial
isolated singularities in theorem 3 and 3.
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