
Abstract
Thrls :;tudy thoro'uqhl,y et:arn,i,n,es topol,oqical in,di,ces by u,tilisin,q alqebTaic pol,yrt,omials

'it't uo'rious cherni,cal n,etuorks. Th,e inqu,iry enco'rnp(Lsses o, d,i,uerse ran,qe o.f rn,olec,u,lo,r'

struct'ures, including compler heraqonal catles, adaptable metal-onlaric fro,rne,works.

promi,si,n,g niobirrrn, di,oride, and Jun,dantental a,lka'nes an,d al,kenes. By u,ti,lis/ng soph,is-

ticated rnathernat'ical rnethods like M-poLy'nctrrt,ials, Forqotten pol.yn,orni,aLs, o,nd other

ulgebraic tool,s, rtew closed equ,cLti,ons o,r'e crea,ted to reueal the i,ntri,ca,te stru,ctu;ral irn,-

portance o.f these 'n,etLuorks.

The work en,hances orrr coi,prehensi,on, oJ d,ir:erse topol,oqicol ,in,clir:es, srtch as the

Gen,eral Randit 'ln,der, zaqreb irtiices, rnodifi,ed zaqreb in,dir:es, Atom-Bond, (:onne(:-

tdttity, and Hyper Zagreb inder, throtr,gh rnetiutlnLs compu,ter analys,is. The,se irt,d,ices

o,re trn,portant rnarl;ers o.f the chemical. physiutl, and rnatherrtat,i,cal, cha,racteTi,stic.>

tha,t are 'i.n.herent in the networks be'i'ng stLtd,ied. The p,rocess of obtai,ning corrt,plete

eq'uatio'ns and drau'inq conr:l'usion,s .t''or these i,rtd'ices prouides essen,tial ,unde,rstand,irttl

of the c:ompl,er rela,tio'nshdp betuteen molecule structtLres an,d, their topolog,ico,l fea,ttrres.

This uork .focuses on deuelopinrl adlanced tech,ni,q,ues .for accu,rately r:aLculatinq

a,nd, corn,parin.g topologi,co,l i,ndices, ena,bl,ing a more t:ornprehe.n,si,ue trnderstanding of

m,oLec'uLar struct'ures and the'ir 11ualn/i,tolire cho,ro,cterist/cs. The stu,tly ern,pl,o,!/s 0, (:()T)-

prehensiue o,pproach that encompasses rnu,thentatica,l, 'tti,stto,l,, ct,ncL comptfter a,no,l,y.ses.

Th,e so,ftuo,'re rt.til,i,se.s n,um.eriutl, to,bl,es, ;)D displous. l,i,n,e qr.o,ph,s, oln,tl, .sto,tisti,r:0,1, tool,,s to

onalyse the intri,rttte connecti,on,s betweert, strrr,ctu,ral features cr,nd topologictr,l lndir:es.

This strrdy represert,ts o,.s,i,gn,ifi,co:ni, m,i,l,esto,n,e i,n. th,e et:pl,ora,tion, of topol,ogirrtl,,i,ntlil:es

u,nd the'lr 'tt,se 'in rn,oleclr,lur cnrul,ysis. The ,study 'i'rr,tegrutes sophi,st.i,cuted rrt,uthenLut,i-

r:o,1, ter:h'n,iqrr,es, r.:ornprt,tt,tion,o,l, s,intr,l,o,tions, o,n,d, r;i,su,o,l, depr,cti,on,s to ouer o, tlr,o,rorr,qh,

utnr,prehert,s'iort, of rrt,ol,eculur' ?Let'Ltork,\. Th'i,.s .sttrrtegy hus the t:Ltprr,t:,ity t.o propel, J|,ture

rt,dtlo,n.cerrr,en,t.s,i.n, m,rr,l,ti,discipl:ina,,ru ,sr,i,ertti.fic strul,u.

The res'ults of this ittcly go beu,,ttrd, t,rtLy rtttcler'sttuLd,i,rt,g the theory and, h,ur.te pntr:1i-

cnl, o,ppl,'i,co,ti,on,s i,n t,a,r-iorts sc.'i,en,ti,f,c: dorno.in,q. The e:ra,nt,in,ot,ion of topol,oq,ir:0,1, i,nrj,i,ce,s

c:hern,istrt1, phy,si,r'.s, rn,at.eri,o,ls sc:i,e,n,c:e. o,nd, phorrrtarrtl,orlq. Th,i,s re,sea,rr:h e,strt,bl,i,she.,
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t,he.foundation,.for the crea,tiort, o.l'sa.fbr rned'ications,rnnre efficient m,ate'ria,l,s, and

r:reat'iue scien,ti,fic procedu,re.s by en,ho,n,cin,g olt'r' cont,p'rehens'ion, o.f rnoLecul,ar strtrlttLres

and th eir q'uantito"tiu e cho,r'a cteri sti, cs.
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