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KALADEVI V.1, MURUGESAN R.2, PATTABIRAMAN K.3

FIRST REFORMULATED ZAGREB INDICES OF SOME CLASSES OF GRAPHS

A topological index of a graph is a parameter related to the graph; it does not depend on labeling
or pictorial representation of the graph. Graph operations plays a vital role to analyze the structure
and properties of a large graph which is derived from the smaller graphs. The Zagreb indices are
the important topological indices found to have the applications in Quantitative Structure Property
Relationship (QSPR) and Quantitative Structure Activity Relationship (QSAR) studies as well. There
are various studies of different versions of Zagreb indices. One of the most important Zagreb indices
is the reformulated Zagreb index which is used in QSPR study.

In this paper, we obtain the first reformulated Zagreb indices of some derived graphs such as
double graph, extended double graph, thorn graph, subdivision vertex corona graph, subdivision
graph and triangle parallel graph. In addition, we compute the first reformulated Zagreb indices of
two important transformation graphs such as the generalized transformation graph and generalized
Mycielskian graph.
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INTRODUCTION

All the graphs considered in this paper are connected and simple. For vertex u € V(G),
the degree of the vertex u in G, denoted by dg(u), is the number of edges incident to u in G. A
topological index of a graph is a parameter related to the graph; it does not depend on labeling
or pictorial representation of the graph. In theoretical chemistry, molecular structure descrip-
tors (also called topological indices) are used for modeling physicochemical, pharmacologic,
toxicologic, biological and other properties of chemical compounds. Several types of such in-
dices exist, especially those based on vertex and edge distances. One of the most intensively
studied topological indices is the Wiener index. Two of these topological indices are known
under various names, the most commonly used one are the first and second Zagreb indices.

The Zagreb indices have been introduced more than thirty years ago by Gutman I. and
Trinajsti¢ N. [6]. They are defined as

Mi(G) = Y, de(u),  My(G)= Y dc(u)dc(v).
ueV(G) uveE(G)

Note that the first Zagreb index may also be written as

Mi(G) = Y. (dg(u)+dg(v)).

uveE(G)
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The Zagreb indices are found to have appilications in QSPR and QSAR studies as well. For the
survey on theory and application of Zagreb indices see [7]. Feng L. et al. [5] have given the
sharp bounds for the Zagreb indices of graphs with a given matching number. Khalifeh M.H.
et al. [12] have obtained the Zagreb indices of the Cartesian product, composition, join, dis-
junction and symmetric difference of graphs. The extremal values of Zagreb coindices over
some special class of graphs determined by Ashrafi A.R. et al. [1].

Mili¢evi¢ A. et al. [15] in 2004 reformulated the Zagreb indices in terms of edge-degrees
instead of vertex-degrees EM{(G) = Y. d(e)?, where d(e) denotes the degree of the edge

ecE(G

e in G, which is defined by d(e) = d(u) —{(— c)l (v) — 2 with e = uv. The use of these descriptors
in QSPR study was also discussed in their report [15]. Reformulated Zagreb index, particu-
larly its upper/lower bounds has attracted recently theat tention of many mathematicians and
computer scientists, see [3, 4, 10, 11, 15, 17, 20]. The aim of this paper is to obtain, the first
reformulated Zagreb indices of some derived graphs such as double, extended double, thorn
graph, subdivision vertex corona of graphs, subdivision graph and triangle parallel graph. In
addition, we compute the first reformulated Zagreb indices of two important transformation
graphs such as the generalized transformations graphs and generalized Mycielskian graphs.

1 MAIN RESULTS

The hyper Zagreb index and its coindex are defined as

HM(G) = ), (dg(u) +dg(v))> and  HM(G) = Y (dc(u)+dc(v))*
uveE(G) uvgE(G)

The F-index of a graph Gisdefinedas F = F(G) = ¥ di(u)= Y (d&(u)+d%(v)).

1.1 Double graph and extended double cover

Let us denote the double graph of a graph G by G*, which is constructed from two copies
of G in the following manner [9, 2]. Let the vertex set of G be V(G) = {v1,v,...,v,}, and the
vertices of G* are given by the two sets X = {x1,x2,...,x,} and Y = {y1,v2,...,yn}. Thus for
each vertex v; € V(G), there are two vertices x; and y; in V(G*). The double graph G* includes
the initial edge set of each copies of G, and for any edge v;v; € E(G), two more edges x;y;
and x;y; are added, see Figure 1. Now we compute the first reformulated Zagreb index of the

double of a given graph.
X1 X2 X3 X4
r—r—6—9
Py j i i i i i
n Y2 y3 Ya
P*

4

Figure 1: The double graph of P;.

Theorem 1. Let G be a connected graph with m edges. If G* is a double graph of G, then
EM;(G*) = 16HM(G) — 32M;(G) + 16m.
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Proof. From the definition of a double graph itis clear that dg- (x;) = dg+(y;) = 2dg(v;), where
v; € V(G) and x;, y; € V(G*) are corresponding clone vertices of v;. By the definition of EM,

EM(G*) = Y (do-(u) +dg-(v) —2)°

uveE(G*)

= Y (e(xi)+de(x) =2+ Y. (dg-(yi) +dg-(yj) —2)
xlvx]EE(G*) yl'ijE(G*)

+ Y (o (xi) +de(y) =2+ Y. (dg(x)) +dg-(yi) — 2)?
xl'ijE(G*) ijiEE(G*)

=4 Y (2dg(v) +2dc(vj)) —2)* =16 Y (dg(v;) +dg(vj) — 1)

U,‘U]‘EE(G) U,‘U]‘EE(G)
=16 Y |(do(0) +do(0))? —2(dg (0y) +dc (v)) +1]
ZJiZJ]‘GE(G)

= 16HM(G) — 32M; (G) + 16m.
0

Let G be a simple connected graph with V(G) = {v1, vy, ..., v, }. The extended double cover of
G, denoted by G** is the bipartite graph with bipartition (X, Y) where X = {x1,x,...,x, } and
Y = {y1,Y2,--.,yn} in which x; and y; are adjacent if and only if either v; and v; are adjacent
in G or i = j, see Figure 2. This construction of the extended double cover was introduced by
Alon N. [2] in 1986. Here we obtain the first reformulated Zagreb index of extended double
cover of a given graph.

Figure 2: Extended double cover of Py.
Theorem 2. Let G be a graph and G** its extended double cover. Then EM1(G**) = 2HM(G).

Proof. Let G be a graph with n vertices and m edges. The definition of the extended dou-
ble cover implies that G** consists of 2n vertices and n + 2m edges. Moreover, dg«(x;) =
dge(y;) = dg(v;) +1, fori = {1,2,...,n}. Here, v; € V(G) and x;,y; € V(G**) are corre-
sponding clone vertices of v;. Hence

EMi(G*)= Y (dgw(u)+dg(v) —2)?

uveE(G**)
= )Y (dge(xi)Fdo(y) =22+ Y (doe(x)) +dg(yi) —2)°
xl'ijE(G**) X]‘inE(G**)
n
+ ) (e (xi) +dge(yi)) —2)* =2 Y (dg(vi) + 1+dg(vj) +1—2)?
i=1 Z)l'v]'EE(G)
=2 Y (do(v) +dg(vj))* = 2HM(G).
U,‘U]‘EE(G)
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1.2 Thorn Graph

An edge e = uv of a graph G is called a thorn if either dg(u) = 1 or dg(v) = 1. The concept
of thorn graph was introduced by Gutman I. [8] by joining a number of thorn to each vertex of
any given graph G. Some of the topological indices of thorn graphs are studied in [13, 18, 19].

Let V(G) and V(GT) be the vertex sets of G and its thorn graph G respectively. Let V(G) =
{v1,02,...,04} and VI(G) = V(G) UV, UV, U...UV,, where V; are the set of degree one
vertices attached to the vertices v; in GT and Vi U Vi = @, i # j. Let the vertices of the set V; are

n
denoted by v;; forj = 1,2,...,p;and i = 1,2,...,n. Thus }V(GT)‘ = n+zwhere, z = Y p;.
i=1
Then the degree of the vertices v; in GT are given by dr(v;) = dg(v;) + p;, fori = 1,2,...,n.
Now we compute the first reformulated Zagreb index of thorn of a given graph.

Theorem 3. Let G be a graph. Then

EM{(GT)=HM(G)+ Y. (pi+pi—27+2 Y (dg(v;)+dc(v)))(pi+p;—2)
U,‘U]‘EE(G) U,‘U]‘EE(G)

[0+ (- 17+ 2 )

Proof. From the definition of reformulated first Zagreb index,

EMl(GT) = Z (dGT (Ui) + dGT (U]') — 2)2

’Ui‘UjEE(GT)
n pi
= )Y (dgr(vi) +dgr(vj) — 2)%+ Y Y (dgr(vi) +dgr(v;) — 2)?
ZJiZJ]‘GE(GT) 121]:1
n Ppi
= Y (dg(v)+pi+dc(o)+pj—2+Y. Y (dg(v;) + pi +1—2)
UinEE(G) i=1j=1
= ¥ [(@o(o) +do(0))* + (pi+ p; —2)?
ZJiZJ]‘GE(G)

206 () + da (o)) (pi + p; — D] + 1. pilde (o) + pi— 1)
i=1

=HM(G)+ Y, (pi+pj—27+2 Y, (de(vi)+dc(v))(pi+pj—2)
U,‘U]‘EE(G) U,‘U]‘EE(G)

[0+ (- 17+ 2t - )

1.3 Subdivision Vertex Corona of Graphs

Let G; and G; be any two simple connected graphs with 71 and 1, number of vertices and
my and my number of edges respectively. The subdivision vertex corona of G; and G; is denoted
by G; o Gy and was introduced by Lu P. and Miao Y. [14]. The graph G; o G, is obtained
from the subdivision graph S(G;) and n; copies of G, by joining the i-th vertex of V(G;) to
every vertex in the i-th copy of Gy. Let V(G1) = {v1,v2,...,0n, }, [(G1) = {vf,05,..., 05, }
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and V(Gp) = {uq,uy, .. unz} so that V(S(G)) = V(G) UI(G). Let u}, u}, ..., ul,, denote the
vertices of the i-th copy Of Gpi,1=1,2,...,n1,s0 that

V(GioGy) =V(G)U I(Gl) [V(Gz/l) U V(GZ,Z) Uu...U V(GZ,nl)]-
Here we compute the first reformulated Zagreb index of Subdivision vertex corona of graphs.

Theorem 4. Let Gy and G, be two graphs with ny, ny and my, my edges, respectively. Then

EMl(Gl o Gz) = anM(Gz) + F(Gl) + 31’12M1(G1) + VllMl(Gz) + 1y [21111112 + nq (1’12 — 1)2]

+ 8mymy + 4[1111(1/12 —1) +my(ng — 1)] :

Proof. The degree of the vertices of Gy o G, is given by dg,.c,(vi) = dg,(v;) +np for i =
1,2,...,m,dgc,(e;)) =2fori=1,2,...,my, dgoc,(u ]) =dg,(u;) +1fori =1,2,...,n1 and
j=1,2,...,n. Let the vertex set of Gy o Gz can be partitioned into three subsets E1 = {xy €
E(GioGy)lx,y € V(Gyj),i=1,2,...,m}, Ex = {xy € E(G1 0 Gy)|x € V(G1),y € I(G1)}, and

={xy € E(G10oGy)|x € V(G1),y € V(Gyp,), i =1,2,...,n1}. The contribution of the edges
in E; to the first reformulated Zagreb index of G; ©® G is given by

EM1(G1®Gy) = Y (dgoc,(x) +dcec(y) —2)°
xycky

:i Y (dcz(ui)+1+dc2(uj)+1—2)2

i=1 MI'L[]'EE(GZ)

= /ni Y (de,(ui) +dg,(u)))* = mHM(Gy).

i=1uu;€E(Gy)
Similarly, the contribution of the edges in E; to the first reformulated Zagreb index of G; © G;
is given by

n
EMl(Gl © Gz) = Z (dG1®G2( )+dG1®G2 Z dcl ’01 +ny+2— 2)2(1@1( )
xy€Ey =1
n

=) [d%}l(vi) + 13 + 2dg, (Uz‘)ﬂz] dg, (vi)
i=1
= F(Gl) + 2112M1 (Gl) + 27’71111%.
The contribution of the edges in Ej3 to the first reformulated Zagreb index of G; ® G, is given
by
ny mnp
EMl(Gl O G) = Z Z(dcl (Ui) +ny + dcz(u]‘) +1— 2)2
i=1j=1

ny Ny

= Y. Y (dg, (03) +dey (uy) + (n2 — 1))
i=1j=1

- Z; )y [dcl v;) +dg, (uj) + (n2 — 1)* + 2dg, (v;)d, (uj)
i=1j=

+ 2dG2( )(Vlz — 1) =+ 2dG1 (’01)(1’[2 — 1)} = nle(Gl) + VllMl(Gz)
+ nyny(ny — 1)% 4 8mymy + 4my(ny — 1) + 4my(ny — 1).

The desired expression for the first reformulated Zagreb index of G; ©® G; is obtained by sum-
ming the above three expressions. O
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1.4 Some derived graphs

The subdivision graphS(G) is the graph obtained from G by replacing each edge of G by a
path of length two. The triangle parallel graph of a graph G is denoted by R(G) and is obtained
from G by replacing each edge of G by a triangle. Now we compute the first reformulated
Zagreb index of S(G) and R(G) for a given graph G.

Theorem 5. Let G be a graph. Then EM;(S(G)) = F(G).

Proof. Observe that V(S(G)) = <V(S(G)) N V(G)) U <V(S(G)) \ V(G)), thatis |V(S(G))| =
p+q and |E(S(G))| = 2q. Note that for x € V(5(G)) N V(G), dgc)(x) = dg(x) and for
x € V(S(G)) \ V(G), dg(g)(x) = 2. The first reformulated Zagreb index is given by

EMi(S(G))= Y. (dsiq)(u) +dsigy(v) =2 = Y (dgg)(u) +2—2)
weE(S(G)) uev(s(G))
= de(u)(dg(u))* = F(G).
ueV(G)
U
Theorem 6. Let G be a graph on m edges. Then
EM;(R(G)) =4HM(G) — 8M1(G) +4F(G) + 4m.
Proof. From the definition of R(G), we have
RMi(R(G)) = Y (dg(g)(u) +dg(c)(v) —2)?
uveE(R(G))
= )3 (dr(c) (1) +dr(c) (v) —2)
u,veV(G), uveE(R(G))
+ Y (dr(c)(x) + dr(c) (y) — 2)?
xeV(G), yeV(R(G))/V(G), xyeE(R(G))
= ). (2do(u) +2dc(v) =2)* + ) (2dc(p) +2—-2)%dc(p)
uveE(G) peV(G)
= Y [(2dc(u) +2dc(v))* +4 —4(2dc (u) +2dc(v)] + Y. 4d5(p)
uveE(G) peV(G)
=4HM(G) — 8M1(G) +4F(G) + 4m.
O

1.5 Generalized transformation graphs

Sampathkumar E. and Chikkodimath S.B. [16] defined the semitotal-point graph of given
graph. Based on this definition, Gutman introduced some new graphical transformations.
These generalize the concept of a semitotal-point graph.

Let G = (V,E) be a graph, and let «, B be two elements of V(G) U E(G). We say that the
associativity of @ and f is + if they are adjacent or incident in G, otherwise is —. Let ab be a
2—permutation of the set {4, —}. We say that « and 8 correspond to the first term a of ab if
both a and B are in V(G), whereas « and 3 correspond to the second term b of ab if one of «
and B is in V(G) and the other is in E(G). The generalized transformation graph G*’ of G is
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defined on the vertex set V(G) U E(G). Two vertices « and f of G* are joined by an edge if and
only if their associativity in G is consistent with the corresponding term of ab.

In view of above, one can obtain four graphical transformations of graphs, since there are
four distinct 2—permutations of {+—}. Note that G* is just the semitotal-point graph T,(G)
of G, whereas the other generalized transformation graphs are G*~,G~" and G~ . In other
words, the generalized transformation graph G* is a graph whose vertex set is V(G) U E(G),
and &, 8 € V(G"). x and B are adjacent in G if and only if either (i) and (ii) holds:

(i) for any a, B € V(G),«,p are adjacent in G if 2 = + and; «, B are not adjacent in G if
a=—;

(ii) forany « € V(G) and B € E(G), , B are incident in G if b = + and; a, B are not incident
inGifb = —.

The vertex v; of G’ corresponding to a vertex v; of G is referred to as a point vertex. The
vertex ¢; of G* corresponding to an edge ¢; of G is referred to as a line vertex.

Theorem 7. Let G be a connected graph on n vertices and m edges. Then EM;(G™") =
4HM(G) — 8M;(G) + 4F(G) + 4m.

Proof. One can observe that the number of vertices and edges of G™" are n + m and 2m, re-
spectively. dg++(v;) = 2dg(v;) and dg++(e;) = 2.
EMi(GTF) =} (dgr+(u) +dge+(v) —2)°
uveE(GT)

= Z (dG++ (u) +dg++ (U) — 2)2
uveE(GT+T)NE(G)

+ Y (dg++ (1) +dge+ (v) —2)°
wo€E(GH)—E(G)

= Y (2dg(u) +2dg(v) —2)* + Y (2 +2dg(v) —2)?
uveE(G) uveE(Gt+)—E(G)
=4HM(G) —8M;(G) +4 Y di(v)+4m
veV(G)
= 4HM(G) — 8M1(G) +4F(G) + 4m.

Theorem 8. Let G be a connected graph on n vertices and m edges. Then
EM;(GT7) = 4m(m —1)® + (nm — 2m) (n + m — 4)°.
Proof. Note that |[V(GT7)| = n+mand |[E(GT7)| = m(n — 1). Moreover, dg++(v;) = m and
dg++(e;)) =n —2.
EMi(G™)= ) (dg+(u)+dge(v) —2)°
uveE(G*)

= Y (dg+-(u) + dg+(0) —2)?
uveE(GT~)NE(G)

+ Z (dGJr* (u) + dG+— ('U) — 2)2
uveE(GT)—E(G)

= Y (em-27+ Y (m+(n—2) —2)?
uveE(G) uveE(Gt—)—E(G)

=m(2m —2)* 4+ (m(n—1) —m)(n +m — 4)2.
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Theorem 9. Let G be a connected graph on n vertices and m edges. Then
EM;(G™") = 2n*(n(n — 1) — 2m) 4 2m(n — 1)2.
Proof. Note that |V(G™ ") =n+mand |[E(G™T)| =m+ @ Moreover, dg-+(v;) =n—1
and dg++(e;) = 2.
EMl(G7+) = Z (dG—+(M) + dG—+ (U) — 2)2
uveE(G~T)

= )3 (dg-+(u) +dg-+(v) - 2)?
uv€E(G~1)NE(G)

+ Z (dG7+(u) + dG’+ (U) — 2)2
uv€E(G—+)—E(G)
nn—1)

[0 MU (et Rl )
_ 4n2(”(”2_ D )+ 2m(n —1)2.
[
Theorem 10. Let G be a connected graph on n vertices and m edges. Then
EM; (G ) =4HM(G) — 8(n+m —2)M;(G) +2(n +m — 2)*(n* — n — m)
+ (20 +m—5)m(n —2) +4 y <dé(v) —(2n—|—m—5)dc(0)).
woeE(G——)—E(C)

Proof. Note that |V(G™ )| =p+gand |[E(G )| = @ +q(p — 3). Moreover, dg--(v;) =
p+q—1—2ds(v;) and dg-—-(e;) = p — 2.
EMi(G )= ), (dg—(u)+dg—(v)-2)*= )3 (dg—(u) +dg-—(v) —2)?

uveE(G~) uv€E(G~~)NE(G)
+ Y (o (u) +dg-(v) —2)°
uv€E(G—)—E(G)
= Y ((n+m—1)—2dc(u)+ (n+m—1) —2dg(v) — 2)

uveE(G)

+ Y (n—24n+m—1-2dg(v) —2)°
uveE(G~—)—E(G)

= Y @O+m—1)=2dc(u) +dg(v)) —2)2
uv€E(G)

+ Z (2n +m —5—2dc(v))?
uv€E(G~~)—E(G)

= Y (@4 m—1)—2)2+4(dg (1) +dg(v))?

uveE(G)
—42(n+m—1) = 2)(dg(u) +dg(v)))
+ Y ((2n +m —5)* +4d%(v) — 4(2n +m — 5)dg(v))

uv€E(G~~)—E(G)
= 4HM(G) — 8(n +m —2)My(G) +2(n+m —2)*(n* —n —m)

+ (20 +m —5)%m(n —2) +4 y (#(0) - (2n+m - 5)dG(v)).
uv€E(G~)—E(G)
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1.6 Generalized Mycielskian graphs

Let G be a simple connected graph with n vertices and m edges, V(G) = {v1,v2,...,04}.
For a graph G = (V, E), the Mycielskian of G is the graph u(G) with the vertex set consisting
of the disjoint union V U V' U {u}, where V/ = {x'|x € V} and edge set EU {x'y, xy/|xy €
E} U {x'ulx’ € V'}.

For a graph G = (V,E), the genemlized Mycielskian, denoted by px(G), of G is the graph
whose vertex set is the disjoint union V' U ( U Vi) U {u}, where V! = {x|x € V} is an indepen-

i
dentset, 1 <i <k, and edge set E(y(G)) = EU{ U {yi—1xf; ¥yl |xy € E}} U{xFu|xk € VF},
i=1
where 2’ = xand y° = .

The proof of the following lemma easily follows from the definition of the generalized

Myrcielskian of G.

Lemma 1. Let G be a connected graph. Then
@ [V(u(G))| = (k+1)n+1;
(i) |EGu(G))] = (2k+1)m+n;
@iii) Ifu° € E(G), then u%°, u'v' ™!, u* v’ € E(u(G)) for0 <i <k —1;
(iv) dyc)(v') =2dc(v),0 <i<k-1;
(v) dyk(G)(vk) =dg(v)+1forallv e V(G);
(vi) dyk(c)(u) =n.
Here we obtain the first reformulated Zagreb index of i (G).
Theorem 11. Let G be a connected graph with n vertices and m edges. Then
EM;(ux(G)) = 2(4k —1)HM(G) + 6F(G) — (16k —1)M;(G) + 4M>(G)
+n(n —1)* 4 2m(4k + 2n — 3).
Proof. By the definition of EM;, we have ,
EMi((G) = % (o)) +dy 0 —2)

uoeE(pux(G))
By Lemma 1, we get

EMy(1(G) = Y <2dg(u)+2dc(v)—2)2+2(k—1) y (ch(u)+2dc(v)—2>2
uveE(G) uveE(G)

+ ) <2dc(u)+(dc(v)+ 1) — 2) + ) <2dc(v)+(dc(u)+1)—2>2

uveE(G) uveE(G)
2
e
—(@2k-1) ¥ <2dG(u) + 246 (v) —2)2
uveE(G)
+ ¥ <2dG(u)+dG(v)—1>2+ ) (zdc(v)+dc(u>—1)2
uveE(G) uveE(G)
+ ) < +n—1)2
veV(G

:51+52+S3+54,
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where
2
S = (2k—=1) ¥ (ch(u)+2d(;(v)—2)
uveE(G)
= 42k-1) ¥ ((do(w) +dc(0))* — 2(dg () + dg(v)) + 1)
uveE(G)
= (2k—1) <4HM(G) — 8M;(G) + 4m),
2
S, = 2d d 1
2 e (G< c(u) +dg(v) — )
= ¥ ( ) +dg (0)) + (dg (u)* +2(dc () +dg (0))dc (u)
uveE(G
—2<dc<u> +dg(v)) - 2dg(u) +1)
= HM(G)+3 Y dg(v)(dg(v))* +2Ms(G) —2M;(G) =2 Y. (dg(v))* +m
veV(G) veV(G)
= HM(G) + 3F(G) + 2M,(G) — 4M;(G) + m.
Similarly,

5= ¥ (246(0) +do(u) ~1) = HM(G) + 3F(G) +2Ma(G) — 4M (G) + m,

uveE(G)
Sa= ), (dc(v)—l-n_l)z: y ((dc(v))2+2(n1)dc(v)+(n_1)2>2
veV(G) veV(G)

= M;(G)+n(n—1)*4+4(n—-1)m

The desired expression for the first reformulated Zagreb index of y(G) is obtained by sum-
ming Sp to 5. ]
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Tomoaoriusmit iHAeKC rpadpa — Ile TapaMeTp, II0B s13aHMI 3 TpaddOM; BiH He 3aAeXMNTD Bia Map-
KyBaHHsI ab0 HaOUHOTO 306paxKeHHs rpadpa. Omepaii 3 rpadpamut BiairparTh BaXAUBY POAD AAS
aHaAi3y CTPYKTypHu i BAACTMBOCTel BEAMKOTO Tpadpa, 110 MOPOAXEHMI Bia MeHIIX rpadpis. IHae-
Key 3arpeba € BaXAMBYMM TOIIOAOTiUHVMM MOKa3HMKaMM, SIKi 3HAJIIIAM 3aCTOCYBAaHHs B BMBUYEHHI
KiABKiCHOI CTPYKTYypH BiaAHOCHH BAacHOCTi (QSPR) Ta KiABKiCHOI CTPYKTYypM BiAHOCMH aKTMBHOCTI
(QSAR). € pisHi AocAiAXeHHST OKpeMMX BUAIB iHAekciB 3arpeba. OAMH 3 HallBaXXAMBIIIIMX iHAe-
KciB 3arpeba — 1e mepecpopMyAbOBaHMII iHAeKC 3arpeba, KV BUKOPUCTOBYETBCS B AOCAIAXKEHHI
QSPR.

Y cTaTTi MU OTPUMYEMO 3HaUeHHS IIepIIMX IepecbOpMyAbOBaHNX iHAeKciB 3arpeba AesKyx Imo-
XiAHMX TpadpiB, TaKMX SIK MOABiVHIIA Ipadp, OAOBXEHIII ITOABiVHIE rpadp, IIMIIOBMIA Tpadp, HalliB-
TIOAIAEHIIT BepIIVHIII KOPOHHMIA Tpadp, HaliBIIOAIAeHMIE Tpadp Ta apaAeAbHMI TPUKYTHII rpadp.
Kpim Toro obumcaeno mepuri nmepecpopMyaboBaHi iHAeKcH 3arpeba AAST ABOX BaKAMBIX IIE€PETBO-
peHb rpadiB TakMx SIK Tpadd y3araAbHEHOTO IIepeTBOPEHHSI Ta y3araAbHeHWit rpad MilleabckistHa.

Kntouosi cnosa i ¢ppasu: iHaexc 3arpeba, mepeBusHaueHMI1 iHAekc 3arpeba, moxiAHi rpadou.



