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Abstract – Statisticians play a dominant part in data analysis to assemble statistical deductions. In the 
field of science genome arrangements are utilized to decipher data. The DNA chain is made with nucleic 
acids Adenine (Ad), Cytosine (Cy), Guanine (Gu) & Thymine (Ty) to the benchmark in biology. Genome 
sequences (Ad, Cy, Gu, Ty) are used to reveal some obvious facts about the plan forever, their 
functionality, structure as well as advancement. This paper deals with the statistic derivation tools 
presented by Durbin in 1998 written in the algebraic language. This language for statistical analysis 
elucidates analysis of discrete data, biological sequence analysis and also amalgamates algorithmic 
ingredients. Since, statistics for algebra is present day rising field as in polynomial algebra investigates 
how computational algebra methods would be applied to statistics. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - X - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

NOTATION AND ALGEBRA BASICS 

All through this work the picture k shows a field, 
either the field of practical numbers Q (for executing 
calculations), the field of genuine numbers R (for 
depicting gatherings of likelihood scatterings), or the 
field of complex numbers C (now and again 
imperative for advancing precise logarithmic 
articulations). The set kn is the vector space of n-
tuples of segments in k. Henceforth p1, p2, . . . , pn 
mean in determinates, that is, polynomial variables. 
We use the term in determinates instead of variables 
to keep up a strategic distance from perplexity with 
sporadic elements. 

A monomial m in the in determinates p1, p2. . . pn is a 
surge of the shape 

 

Where α1. . . α n are nonnegative entire numbers. 
We will routinely use the shorthand 

 

to mean this monomial. A polynomial is a straight 
blend of limitedly various monomials 

 

Where the cα ∈ k and at most limitedly enormous 
quantities of them are nonzero. Note any polynomial 
f (p) is also a limit from k n to k, basically by 

evaluating the polynomial at a condition of k n . The 
arrangement of all polynomials in the n in 
determinates p1, p2, . . . , pn is implied by either 
k[p1, p2, . . . , pn] or k[p] for short. Note that k[p] the 
structure of a ring since we can add and increment 
two polynomials to convey new polynomials, and 
these choice and duplication tasks are particularly 
acted with respect to each other (for instance 
augmentation scatters over alternative). 

ASSORTMENTS AND STATISTICAL 
MODELS 

Let X an opportunity to be a self-assertive variable. 
Expect that X takes only a set number of states, 
and these states are in the set 

 

By then a likelihood transport for X is basically a 
point in 

 

n subject to the conditions that 

 

Here, pi is a shorthand for the likelihood that X is in 
state I, or Prob(X = I). The arrangement of all such 
likelihood transports for X is known as the (n − 1)- 
dimensional likelihood simplex and is shown ∆n. A 
truthful model M for the sporadic variable X is only 

a nonempty set of likelihood flows M ⊆ ∆n (CoCo A 
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Team, 2004). Given an accumulation of polynomials 
S ⊆ k[p], the arrangement characterized by S is the 
set 

 

Since, as of now ensured, logarithmic varieties are 
solidly related to measurable models, we will as often 
as possible be possessed with sets contained in the 
likelihood simplex. We mean such semi-logarithmic 
sets by 

 

This leads us to the going with, our first unpalatable 
significance of a logarithmic authentic model. 

The arithmetical true model is only the augmentation 
of this condition to the furthest reaches of the 
likelihood simplex. At the point when all is said in 
done, we have the going with result about self-

governing discrete sporadic variables X1⊥⊥X2. 
Recommendation 1.2.3. Allow X1 and X2 to be 
restricted subjective elements which have d1 and d2 
states independently. By then the model of each and 
every free scattering X1⊥⊥X2 is an arithmetical 

accurate model characterized by MX1⊥⊥X2 = V∆  ({pij 
pkl – pil pkj |1 ≤ i, k ≤ d1, 1 ≤ j, l ≤ d2}) (Garcia, et. al., 
2005). 

While our present significance of an arithmetical real 
model is in all probability satisfactory for the 
inspirations driving variable based math alone, it is 
frequently lacking for working with genuine 
measurable models, and all things considered for 
sensible applications. The rule inconvenience is that 
measurable models are generally presented 
parametrically and not evidently (as in the portrayal 
of the flexibility demonstrate above). That is, given 
some vector of parameters θ, there is a looking at 
likelihood movement f(θ) where f is some especially 
characterized mapping into the likelihood simplex. 

NORMAL FANS 

The subsequent stage in our investigation of the 
Kempf– Ness set for torus exercises on quasiaffine 
assortments U(σ) is get an express portrayal like the 
one given by (1) in the relative case. Despite the way 
that we don't think about such a depiction generally 
speaking, it exists in the particular circumstance 
when Σ is the average fan of a straightforward 

polytope. Let MR = (NR)∗ be the twofold vector 
space. Acknowledge we are given primitive vectors 

a1, . . . , am ∈ N and entire number numbers b1, . . . 

, bm ∈ Z, and think about the set P =x ∈ MR : _ai, x_ 
+ bi ≥ 0, I = 1, . . .,m. … .(1) 

We moreover acknowledge that P is li 

This implies P is a curved polytope with precisely m 
angles. (At the point when all is said in done, the set 
P is continually raised, yet it may be unbounded, not 
of full measurement, or there may be abundance 
uneven characters.) By displaying an Euclidean 
metric in NR we may consider ai the interior 
controlling average vector toward the contrasting 
viewpoint Fi of P, I = 1, . m. Given a face Q ⊂ P we 

say that ai is run of the mill to Q if Q ⊂ Fi. If Q is a q-
dimensional face, by then the arrangement of all its 
regular vectors {ai1, . . . , aik } ranges a (n − q)- 
dimensional cone Σq (Hemmecke, et. al., 2005). 

The accumulation of cones {σQ : Q a face of P} is an 
aggregate fan in N, which we mean ΣP and 
suggest as the common fan of P. The normal fan is 
simplicial if and just if the polytope P is 
straightforward, that is, there are precisely n angles 
meeting at every one of its vertices. For this 
situation the cones of ΣP are created by subsets 
{ai1, . . . , aik } with the true objective that the 
crossing point Fi1∩ . . . ∩ Fik of the looking at 
highlights is nonempty. 

The Kempf– Ness sets (or the moment– edge 
buildings) Z(ΣP ) identifying with common fans of 
fundamental polytopes yield a to a great degree 
straightforward clarification as whole unions of 
genuine logarithmic quadrics, as portrayed in 
(these aggregate crossing points of quadrics were 
also considered). We give this development 
underneath. 

In whatever is left of this territory we acknowledge 
that P is a fundamental polytope and, along these 
lines, ΣP is a simplicial fan. We may decide P by a 
structure dissimilarity AP x +bP ≥ 0, where AP is 
the m×n lattice of the line vectors ai and bP is the 
section vector of the scalars bi. The straight 
change MR → Rm characterized by the cross 
section AP is precisely the one obtained from the 
guide Tm → T in (1.3.2) by applying 

HomZ(•, S1) ⊗Z R. Since the motivations behind P 
are dictated by the necessity 

AP x + bP ≥ 0, the formula P (x) = AP x + bP 
characterizes a relative mixture 

iP : MR→ Rm,(4.2) 

which installs P in the positive cone Rm≥= {y ∈ Rm: 
yi ≥ 0}.which supplements P in the positive cone 

Rm≥ = {y ∈ Rm: yi ≥ 0}. 

PROJECTIVE TORIC VARIETIES AND 
MOMENT MAPS 

In the documentation of Section 2, let fv = (dFv)e : 
g → R. This guide takes γ ∈ g to Reγv, vγ (see 
(2.1)). We may consider fv as a part of the twofold 

Lie polynomial math g∗. As G is reductive, we have 
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g = k ⊕ ik. Since K is standard shielding, fv vanishes 
on k; so we consider fv as a segment of ik∗ k∗.≅ 

Varying v ∈ V we get the moment control μ: V → k∗, 
which sends v ∈ V, 

 

This delineation does not have any kind of effect to 
the example of logarithmic torus exercises on U(σ) 
considered in the two past portions: as is seen from 

fundamental cases underneath, the set μ−1(0) = {z ∈ 
Cm: (κz, z) = 0 for all κ ∈ k} includes just of the 
reason for this situation. Everything considered, in 
this fragment we demonstrate that a depiction of the 
toric Kempf– Ness set Z(σ) like (5.1) exists for the 
situation when Σ is a run of the mill fan, consequently 
expanding the comparability with Kempf– Ness sets 
for relative assortments considerably further. 

As elucidated in, the toric assortment Xσ is projective 
precisely when Σ develops as the normal devotee of 
a raised polytope. In reality, the arrangement of 
numbers {b1, . . . , bm} from (4.1) chooses an 
adequate divisor on XΣP , along these lines giving a 
projective embedding. Note that the vertices of P are 
not by any stretch of the imagination cross section 
centres in M (as they may have discerning 
directions), yet this can benefit from outside 
intervention by at the same time expanding b1, . . . , 
bm by an entire number; this identifies with the 
section from an adequate divisor to a to a great 
degree copious one. Expect now that ΣP is a general 
fan; subsequently, XΣP is a smooth defensive 
assortment. This recommends XΣP is K¨ahler and, 
subsequently, a thoughtful complex. There is the 
going with thoughtful variation of the development 
from. 

COHOMOLOGY OF TORIC KEMPF– NESS 
SETS 

Here we use the outcomes on moment point 
structures to portray the entire number co homology 
rings of toric K– Ness sets. As we should see from a 
case underneath, the topology of Z(σ) may be 
extremely convoluted notwithstanding for essential 
fans. 

Given an exceptional simplicial complex K on the set 
[m] = {1, . . . ,m}, the face ring (or the Stanley– 
Reisner ring) Z[K] is characterized as the going with 
rest of the polynomial ring on m generators: Z[K] = 
Z[v1, . . . , vm]/(vi1 . . . vik : {i1, . . . , } 

Toric Orbifold 

Toric symplectic orbifolds have at most no. of 
commuting Hamiltonian relations. Its differentials are 
having linear curve at the folding hypers urface. So, 
the orbifold can be seen as degenerate system 
which is completely integrable. It can be illustrated 
that the orbifolds with corners as well as without 

corners are defined separately. We can also say that 
the orbit space of a toric orbifold with folded hyper 
surface is known as orbifold with corners. To provide 
the authenticity of above statements, we reveal some 
fact in a manner such that the stabilizers in a folded-
symplectic orbifold are toric and then debate on that 
the specified orbifolds are local. Further, it can be 
focus that the moment map falls downwards and 
represents unimodular map with folds. 

Definition 1: 

Toric orbifold can be denoted as (Ő
2m

, τ) if equipped 
with an effective, Hamiltonian action of a torus (T) 
with dimension m which is half the dimension of the 
orbifold. 

 

An integral system states that a symplectic orbifold 
Ő

2m
 equipped either with m linearly independent 

Poisson functions p1, p2,p3. . . , pnor  Hamiltonian 
vector fields. Thus, a toric orbifold is an integrable 
system for which these above functions taken in a 
manner that the Hamiltonian vector of the Poisson 
functions are unit periodic. The moment map υ(Ő) 
is represented as convex polyhedron or Newton 
polytope of Ő. 

Non Compact Symplectic Toric Orbifold 

Theorem 1: Let us assume (Ő, τ, υ :Ő → T∗ ) be a 
toric, folded-symplectic orbifold with moment map 

υ : Ő → T∗, where T* is the Lie algebra of the torus 

T acting on Ő. Let us say the fold f⊆ Ő is co-
orientable. Thus, 

a. Ő/T is generally represented as a orbifold 
with corners 

b. The moment map υfall downwards to a 

smooth map
*

"

/: TTO 


 , which described as 
aunimodular map with folds. 

Definition: Let us say corners C and assume 
unimodular map with orbifold represented by 

*: tC 
. Where t is nothing but Lie algebra of 

torus T. Thus, 
)(

"

CO can be defined as a 
category having triple objects. 

 

Hence, toric folded symplectic orbifold described by 
(Ő, τ, υ.η). where, η is quotient map &υ.η is 
moment map with torus T. 
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However, a morphism among objects (Őj, τj, ηj : Ő → 
C) in case of two j=1,2. So the commutative diagram 

for 2

"

1

"

: OO   

 

And it is also seen that υ ∗τ2 = τ1. Whereas, υ is 
elaborated as an equi-variant symplectic morphism 
that preserves moment maps. By the given definition, 

all morphism is invertible, thus it can be said )(
"

CO  is 
a groupoid. 

Symplectic Toric Orbifold 

Definition: The symplectic orbifold Ő is a non-
degenerative close II-form for each point of orbifold & 
it is even-dimensional as shown in algebraic 
theories. The orbifold pair can be demonstrated 
(Ő,τ). Hence, Ő is orbifold & τ define symplectic form 
on toric (Csisz'ar and Shields, 2004). 

Hamiltonian Vector Fields 

A vector field V on orbifold Ő is symplectic if and only 

if the contraction 
F1

is in closed form. A vector field 
V on orbifold Ő is named as Hamiltonian if the above 

mentioned contraction 
F1

 is exact. 

Locally each symplectic vector field V is Hamiltonian 
on each contractible open set. But when the first de 
Rham cohomology set is known to be trivial, then 
each symplectic vector field is Hamiltonian globally. 

Moreover, )(
"

1 OH deRham  calculates the obstruction for 
symplectic vector fields V to be Hamiltonian. 

It is notable that the flow of a symplectic vector field 
V describes the symplectic form: 

 

If the above vector field V is Hamiltonian with identity 

dHF 1

for some smooth function H: Ő → R, 
thus, the contraction of Fw.r.t. H described below: 

 

However, 

Every integral }|)({ Rtat  of F would be happened in 
a level set of Hamiltonian in a manner: 

 

Integral Systems 

Let us say FH represent a Hamiltonian vector field F 
on a symplectic toric orbifold (Ő, τ) with Hamiltonian 
function H belongs toC

∞
(Ő). 

Definition: The Poisson bracket of two different 
functions s, h belongs C

∞
(Ő) is the function 

 

Thus, 

We consider  such that the Lie 
bracket of vector fields is defined by 

 

Hamiltonian Action 

Definition: An action of a Lie group L over a 
symplectic orbifold Ő is nothing but a set of 
homomorphism expressed as: 

 

In the above statement Diff(Ő) is the set of 
diffeomorphisms of symplectic manifold Ő. The 
calculating map is generalized with an 

action )(:
"

ODiffL  is 

 

The action denoted as ξ is smooth if SMξ is said to 
be smooth map. 

In general sense, let us say that an action is always 
smooth. 

Hamiltonian Torus Action 

The previous section shown co-adjoint action does 
not non-trivial over a torus (the multiplication of 
various circle C

1
×· · ·×C

1
) (Bruns, et. al., 2010). 

Though, if the relation L = T
m
 is an m-dimensional 

torus combined with Lie algebra as well as its dual 
both recognized with Euclidean distance space, 

mRe   and also 
mRe *

, hence, a moment map 
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for an action of L on orbifold pair (Ő, τ) is generally a 

mapping
mRO 

"

: fulfilling: 

• Fjis the basis vector of R
m
, so for every value 

of j the function 
jF

 is defined as a 

Hamiltonian function for 
#

1F  and this given 
function is also invariant under the torus 
action. 

However, we can say that 
mRO 

"

:  is a moment map 
for action of the torus, thus it should be noticed that 

any of its translations 
x

{where x belongs to R
m
} 

is also a moment map for the given action. Inversely, 
the two different moment maps for a specified 
Hamiltonian torus action might vary with a constant. 

CONCLUSION 

A symplectic m-dimensional manifold/orbifold(Ő)is 
illustrated with the help of a closed second form τ 
where, τ

m 
diminishes transversally as well as τ is 

confined maximally non-degenerate hyper surface H. 
This is the way of introducing folded-symplectic form 
which is nothing but the conjunction of more than 
one symplectic manifolds. A toric, folded symplectic 
orbifold can be proved that a folded-symplectic 
manifold pair (Ő

m
, τ) equipped with an effective, 

Hamiltonian action of a torus (T) with dimension m. 
In this chapter classification of toric orbifold has been 
discussed in terms of Delzant theorem, symplectic 
reduction as well as Morse fundamentals. 
Furthermore, moment polytope also has been 
illustrated using Darboux theorem. 

REFERENCES 

1. Agresti, A. (2002). Categorical Data 
Analysis, 2 edn, Wiley, New York. 

2. Aoki, S. & Takemura, A. (2005). The largest 
group of invariance for Markov bases and 
toric ideals, Technical Report METR 2005-
14, Department of Mathematical Informatics, 
The University of Tokio, Tokio. 

3. CoCoATeam (2004). CoCoA, a system for 
doing Computations in Commutative 
Algebra, 4.0 edn, Available at 
http://cocoa.dima.unige.it. 

4. Garcia, L. D., Stillman, M. & Sturmfels, B. 
(2005). ‗Algebraic geometry of Bayesyan 
networks‘, Journal of Symbolic Computation 
39, pp. 331–355. 

5. Hemmecke, R., Hemmecke, R. & Malkin, P. 
(2005). ‗4ti2 version 1.2—computation of 
Hilbert bases, Graver bases, toric Gr¨obner 
bases, and more‘, Available at www.4ti2.de. 

6. Kreuzer, M. & Robbiano, L. (2005). 
Computational Commutative Algebra 2, 
Springer, Berlin. 

7. Pistone, G. & Wynn, H. P. (2003). ‗Statistical 
toric models‘, Lecture Notes, Grostat VI, 
Menton, France. 

8. I. Csisz'ar and P. Shields (2004). Data 
Theory and Statistics: A Tutorial, volume 1 of 
Foundations and Trends in Communications 
and Information Theory. Presently 
Publications, 2004. 

9. W. Bruns, B. Ichim and C. Söger (2010). 
Normaliz _ programming for afine monoids, 
vector designs, grid polytopes, and judicious 
cones, http://www.mathematik.uni-
osnabrueck.de/normaliz/, 2010. 

10. E.R. Can_eld and B.D. McKay (2009). The 
asymptotic volume of the Birkho_ polytope, 
Analytic Comb.4, article #2. 

11. D. Abramovich, S. Marcus, and J. Wise 
(2012). Comparison theorems for Gromov-
Witten invariants of smooth pairs and of 
degenerations, Annales de l‘Institut 
Fourier, to appear, (2012). 

12. F. Ardila and E. Brugalle (2014). The 
double Gromov-Witten invariants of 
Hirzebruch surfaces are piecewise 
polynomial, arXiv: pp. 1412.4563. 

13. F. Block and L. Gottsche (2016). Fock 
spaces and refined Severi degrees, Int. 
Math. Res. Not., 2016, p. 6553 

14. R. Cavalieri, H. Markwig, and D. 
Ranganathan (2016). Tropicalizing the 
space of admissible covers, Math. Ann., 
364, pp. 1275–1313. 

15. R. Cavalieri, H. (2017). Tropical 
Compactification and the Gromov-Witten 
theory of P 1, Sel. Math., New Ser., 23, pp. 
1027–1060. 

 

Corresponding Author 

Vikram* 

Assistant Professor in Mathematics, C.R.S.U. Jind, 
Haryana 

dahiyavikram91@gmail.com 

 

http://cocoa.dima.unige.it/
http://www.4ti2.de/
mailto:dahiyavikram91@gmail.com

