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SOME DISTANCE BASED INDICES OF GRAPHS BASED ON FOUR NEW
OPERATIONS RELATED TO THE LEXICOGRAPHIC PRODUCT

For a (molecular) graph, the Wiener index, hyper-Wiener index and degree distance index are
defined as W(G) = Z{u,v}QV(G) dG(u, Z)), WW(G) = W(G) + Z{u,v}QV(G) dG(u, '0)2, and DD(G) =
Y{uorcvic)dc(u,0)(d(u/G) +d(v/G)), respectively, where d(u/G) denotes the degree of a ver-
tex u in G and dg(u,v) is distance between two vertices # and v of a graph G. In this paper, we
study Wiener index, hyper-Wiener index and degree distance index of graphs based on four new
operations related to the lexicographic product, subdivision and total graph.

Key words and phrases: Wiener index, degree distance index, hyper-Wiener index, lexicographic
product, subdivision, total graph.
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INTRODUCTION

In this paper G is a simple and connected graph with vertex set V = V(G) and edge set E =
E(G). The degree of a vertex v in G is the number of edges incident to v and denoted by d(v/G).
The distance dg (1, v) between any two vertices 1 and v of a graph G is equal to the length of a
shortest path connecting them. A line graph, L(G), is the graph whose vertices correspond to
the edges of G and two vertices of L(G) are adjacent if and only if the corresponding edges in
G are adjacent.

In chemical graph theory, a graphical invariant is a number related to a graph which is
structurally invariant. These invariant numbers are also known as the topological indices.
The well-known Zagreb indices are one of the oldest graph invariants firstly introduced by
Gutman and Trinajstic¢ [18], where they examined the dependence of total 7r-electron energy
on molecular structures, and this was elaborated on in [17]. For a (molecular) graph G, the first
Zagreb index M;(G) and the second Zagreb index M, (G), are:

Mi(G)= Y d(w/G?*= Y [d(u/G)+d(v/G)],

veV(G) uveE(G)

and
My(G) = ). d(u/G)d(v/G).
uveE(G)
YAK 519.17
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For properties of the two Zagreb indices see [4-6] and the papers cited therein. In re-
cent years, some novel variants of Zagreb indices have been put forward, such as Zagreb
coindices [2, 10, 15], reformulated Zagreb indices [20, 24], Zagreb hyper index [3, 25], multi-
plicative Zagreb indices [13, 30], multiplicative sum Zagreb index [11, 28], and multiplicative
Zagreb coindices [29], etc. The Zagreb coindices are defined as:

Mi(G)= }, [d(u/G)+d(v/G)],

uvéE(G)
and
My(G)= Y, d(u/G)d(v/G).
uv€E(G)
The Wiener index of G is denoted by W(G) and is defined by
W(G) = Y. dg(uv). (1)
{u,v}CV(G)

The name Wiener index or Wiener number for the quantity defined in Equation (1) is usual in
chemical literature, since Harold Wiener [27] in 1947 seems to be the first who considered it.
Wiener himself conceived W only for acyclic molecules and defined it in a slightly different-yet
equivalent-manner; the definition of the Wiener index in terms of distances between vertices
of a graph, such as in Equation (1), was first given by Hosoya [19]. Eliasi et. al [12], determined
the Wiener index of some graph operations.

The hyper-Wiener index of G is denoted by WW(G), and is defined as

WW(G) =W(G)+ Y dg(u0)
{u,0}CV(G)

Lukovits [23] derived formulas for the hyper-Wiener index of chains and trees which contain
one trivalent or tetravalent branching vertex, and this index is studied by several authors in
[1,8,16,22]. Khalifeh et. al [21], determined the hyper-Wiener index of graph operations.

The degree distance of a graph G, DD(G), was introduced by Dobrynin and Kochetova [9]
and Gutman [14] as a weighted version of the Wiener index, and is defined as

DD(G)= ), dg(u,0)(du/G)+d(v/G)).
{u0}CV(G)

In this paper, we study of the Wiener, hyper-Wiener and degree distance indices of graphs

based on operations related to the lexicographic, subdivision and total graph. For this purpose,
we recall some operations on graphs in the following.
The composition or lexicographic product of two connected graphs G; and G, denoted by G1[G;],
is a graph with vertex set V(G;) x V(G;) and two vertices u = (u1,v1) and v = (up,v;) of
G1[G2] are adjacent if and only if either u; is adjacent to uy or u; = uy and v; is adjacent with
0. For a connected graph G, there are four related graphs as follows:

(i) S(G) is the graph obtained by inserting an additional vertex in each edge of G. Equiva-
lently, each edge of G is replaced by a path of length 2;

(ii) R(G) is the graph obtained from G by adding a new vertex corresponding to each edge
of G and joining each new vertex to the end vertices of the corresponding edge;
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(iii) Q(G) is the graph obtained from G by inserting a new vertex into each edge of G and
joining those pairs of new vertices on adjacent edges of G;

(iv) T(G) is the graph with vertex set V(G) U E(G) and adjacency in T(G) is defined as adja-
cency or incidence for the corresponding elements of G.

The graphs S(G) and T(G) are called the subdivision graph and the total graph of G, respec-
tively.

Based on the lexicographic product of two connected graphs G; and G, Sarala et al. [26],
introduced four new operations on these graphs.

Let F € {S,R,Q,T}. The F-product of G; and G, denoted by Gi[G], is defined by
F(G1)[Gy] — E*, where E* = {(u,v1)(u,v2) € E(F(G1)[Gz]) : u € V(F(G1)) — V(Gy) and
1102 € E(Gp)}, ie., G1[Gy]r is a graph with the vertex set V(G1[Gz]r) = (V(G1) UE(Gy)) X
V(Gy) and two vertices u = (u1,v1) and v = (up, vp) of G1[Gy]r are adjacent if and only if
either [u1 = up € V(G1) and v10; € E(Gy)] or [ugup € E(F(Gy1)) and v1,v;2 € V(Gy)].

Sarala et al. [26] determined the Zagreb indices of F-product of G; and G, where F €
{S,R,Q, T}, and Dehgardi et. al [7] computed the leap Zagreb indices of these graphs.

We will use the following results.

Theorem 1 ([7]). Let Gy and G, be two connected graphs, and let G = G1[Gy | be the F-product
of G1 and G,. Then

1 if u=veV(Gy),xye€E(Gy)
)2 if u=veV(Gy),xy ¢ E(Gy)
d6((u,x), (@) = 5 if u=ove V(F(lGl)) - V(Gi)

dr(G)(u,0) if u#o.
Theorem 2 ([15]). Let G be a graph with n vertices and m edges. Then
M (G) +M;(G) =2m(n —1).
Theorem 3 ([15]). Let G be a graph with n vertices and m edges. Then
1

My(G) + M2(G) = 2m* — - My (G).
Theorem 4 ([31]). Let G be a graph. Then for any v,v" € V(G),
1
5ds(6)(0,0") = dr(c)(v,0) = dg(c)(v,9) = dg(c)(v,0) =1 = dg(v,0").
Theorem 5 ([31]). Let G be a graph. Then for any e, e’ € E(G),

1
ds(c) (e ¢') = drig(ee') = drig(ee) =1 =dgg (e e) = dyglee).

1 WIENER, HYPER WIENER, AND DEGREE DISTANCE INDICES FOR F-PRODUCT OF GRAPHS

In this section, we consider F € {S,Q, R, T}, and compute the Wiener, hyper Wiener, and
degree distance indices for F-product of two connected graphs G; and G,. Let |V(G;)| = n;,
and |E(G;)| = ¢; for i = 1,2. Throughout this section we assume that

L1 7= L (ux),(0)} CV(G) u=0eV (G1) ayeE (o)

L2 7= L (ux),(0)} CV(G) u=veV (G1) ay£E(Ga)-

13 1= L{(u,x),(09)}SV(G) u=ve V(E(G1)~V(Gr) xyV (Gy) AN
L4 *= L (ux),(0) }CV(G) u0,xy€V (Gy)-
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1.1 Wiener index and hyper Wiener index

Theorem 6. Let G and G, be two connected graphs, and let G = G1[Gy|r. Then
W(G) = mmna(np—1) —niep +ena(np — 1) + n%W(F(Gl)).
Proof. By Theorem 1, we have

W(G) = Xi{wq)(wyicvic)dc((u,x), (v,y))
= 2q1+352+ 232+Z4dF(G1)(U,U)
= mea +2m (202 ) 4 26 20271 4 2W(F(Gy))
= mny(np — 1) — nyex + e1ma(ny — 1) + nW(F(Gy)).

Theorem 7. Let Gy and G, be two connected graphs, and let G = G1[Gy|r. Then
WW(G) = —4njey +3np(ny — 1)(ng +&1) + n3WW(F(Gy)).
Proof. By Theorem 1, we have

WW(G) = L), oy icvicdc((u,x), (v,y)) +d&((u,x), (v,y))]
= Y12+ 256+ Y36+ Yaldp,)(w0) + djzp(cl) (u,0)]
— 2nyey+ 6my (202 gy 4 6 202 4 ZWW(F(Gy))
= —dnyey + 3np(ny — 1) (ny + &1) + nZWW(F(Gy)).

1.2 Degree distance index

1.2.1 The case F=S

Theorem 8 ([26]). If G; and G, are two connected graphs of orders ny and nj, respectively, and
G=G [Gz]s, then

[ nad(u/Gy)+d(x/Gy) if ueV(Gy),
A((w,2)/G) = { 2;212 1 Y e V(S(lGl)) —V(Gy).

Theorem 9. Let G; be a connected graph of order n;, and size¢; fori = 1,2, and let G = G1[G]s.

Then

DD(G) = 2(np —1)(4e1n3 + eany) — dnaperen + 1My (Gz) + 2n3DD(Gy)
+ 4ny(ea — n3)W(Gy) + 4n3(nd — e2)W(L(G1)) + (2n262 +2n3)W(S(Gy))
+ 13 Cuev (G oeV(S(Gy))—V(Gy) A1/ G1)ds g, (1, 0).

Proof. Let e, be the corresponding edge to the new vertex u. We deduce from Theorems 1, 2,
3,4,5 and 8, that

DD(G)

I
!
—~
=
=
<
=
N
=
D)
=
—
—
&
=

G) +d((v,y)/G)ldc (4, x), (v,y))
)

+ 4+
N
1]
@
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and

Yald((u,x)/G) +d((,y)/G)] = YLai[2nad(u/Gy1) +d(x/Ga) +d(y/Ga)]
= dnyereq + n1Mp(Gy).

255[d((u,x)/G) +d((n,y)/G)] = 2 5[2n2d(u/G1) +d(x/G2) +d(y/ Ga)]
= 471%81 (1’12 — 1) — 8nyeqep + 21’11M1(G2).

23 5[d((u,x)/G) +d((u,y)/G)] = 2Y34ny = 4ndei(ny —1).

Y (d((u,x)/G) +d((v,y)/ G))dsc,) (u,0)]

4
= Zu;&v,u,veV(Gl),x,yEV(Gz)[nz(d(u/cl) +d(v/G1)) +d(x/Gz) +d(y/ G2)]dsc,) (1, v)
+ Zu#v,u,veV(S(Gl))—V(Gl),x,yEV(Gz) 4nyds(c,)(u,0)
+ Y eV (G eV (S(Gr) -V (Gr) ey (Gy 1241/ G1) +d(x/ Go) + 2mo)ds ) (1, )
= 2n3DD(Gy) +2W(Gy) (2M; (Gy) +2M1(Gy) + 4e2)
+4n3 Zeu eocV(L(Gy)) 2d;(G,)(eus e0) + 113 ZuEV (G1),0e(V(S(G1))—V(Gy)) d(u/G)dsc,)(u,0)
+(2m2e2+203) Yy wevi(sia)-viay) ds(en) (10)
= 2n3DD(Gy) + 8e21,W(Gy) 4 8m3W(L(Gy))
+ 13 ZueV(Gl),veV( 5(Gy)-v(Gy 41/ G)ds () (1,0)
+ (222 + 23) [W(S(Gy)) — zw<cl> 2W(L(G1))].

Therefore
DD(G) = 2(ny— 1)(481112 + eon1) — dnperen + 1My (Gp) 4+ 2n3DD(Gy)
+ 41’12(82 —n3)W(Gy) +4nd(nd — e2)W(L(G1)) + (2n2ea + 2n3)W(S(G1))
+ 13 Cuev (G eV (S(Gy))—V(Gy) A1/ G1)ds ) (1, 0).

1.2.2 The case F=R

Theorem 10 ([26]). If G; and G, are two connected graphs of orders ny and ny, respectively,
and let G = Gl[GZ]R- Then

[ 2n0d(u/Gyr) +d(x/Gy) if ueV(G)
A((u,x)/G) = { 2n§ 1 Y e V(R}Gl)) —V(Gy).

Theorem 11. Let G; be a connected graph of order n;, and size ¢; fori = 1,2, and let G =
G1[Gz|Rr- Then

DD(G) = 2(np —1)(6e1n3 + eany) — 8nzeren + n1(M;(Gy) + 2n3DD(Gy)
+ 4e3nyW(Gy) + 4ea) + 43 [W(L(Gy)) + 2171
+ (21 +2n3)[W(R(Gy)) — W(Gy) — W(L(Gy)) — LY
+ 213 Yuev(G)wev(R(Gy))-v(Gr) A1/ G1)dR(G,) (1, 0).
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Proof. Let e, be the corresponding edge to the new vertex u. By Theorems 1, 2, 3, 4, 5 and 10,

DD(G) Y {w), (oy)ycvc)d((u,x)/G) +d((v,y)/G)ldc ((u, x), (v, )
Yald((u,x)/G) +d((u,y)/G)]

2)5[d((u,x)/G) +d((u,y)/G)]

2)3[d((u,x)/G) +d((u,y)/G)]

Yal(d((u,x)/G) +d((v,y)/G))dr(c,)(u,0)],

+ 4+

and

Yild((u,x)/G) +d((1,y)/G)] = Li[dnad(u/Gi) +d(x/Ga) +d(y/Ga)]
= 87128281 + TllMl(GZ)r

2Yo[d((u,x)/G) +d((u,y)/G)] = 25 ,[4n2d(u/Gr) +d(x/Gz) +d(y/Gz)]
= 81’1%81(1’12 — 1) — l6nyeier + 21’[1M1(G2),

2Y50d((1,%)/G) +d((,y)/G)] = 2¥54m; = dnde; (n; — 1),

Y [(d((u,x)/G) +d((v,y)/ G))dg(c,) (1, )]

4
- Zu#v,u,veV(Gl),x,er(Gz)[an(d(u/cl) + d(v/G1>> + d(x/G2> + d(y/GZ)]dR(Gl)(ur U)

+ Zu;ﬁv,u,veV(R(Gl))—V(Gl),x,er(Gz) 4nydp cy) (1, 0)

+ ZueV(Gl),veV(R(Gl))fV(Gl),x,er(Gz) [2n2d(u/G1) +d(x/ Ga) + 2nadg g, ) (4, 0)

= 2n3DD(Gy) + W(G1)(2M1(Gy) +2M1(Gy) + 4e3)

+4n3 Yonencv(L(G) (L(Gy) (euser) +1)+ 2n3 Youev (G eV (R(Gy)) V(e A/ G)dRr(Gy) (1, 0)

3
+ (2me2 +213) } vy wevR(Gy)) - viGy) “R(G (1)

= 2n3DD(Gy) + 4e2mW(Gy) + 4n3[W(L(Gy)) + M]
+213 ZueV(Gl),veV(R(Gl))fV(Gl) d(u/Gr)dgc,)(#,0)

'H%M+%MW@@M—Wmn;muqn_ﬂggﬂy

Then

DD(G) = 2(ny —1)(6e1n5 + eany) — 8ngeren + n1 My (Gz) + 2n3DD(Gy)
421 W(Gy) + 43 [W(L(Gy)) + =1

(2n263 + 2n3)[W(R(G1)) — W(G1) — W(L(Gy)) — 2]
213 Yuev(Gy) eV (R(G))—v(Gy) 4(1/ Gr)dR (g, (1, v).

+ 4+

1.2.3 The case F=T

Theorem 12 ([26]). If G; and G, are two connected graphs of order ny, and ny, respectively,
and let T(G1) be the defined graph of G; such that u is the new vertex corresponding to the
edge e, = ww'. Then in graph G = G1[G]r we have

. nzd(u/Gl)+d(x/G2) if ue V(Gl),
A((u,x)/G) = { rad (e if ueV(T(G))—V(G).
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Theorem 13. Let G; be a connected graph of order n;, and size ¢; fori = 1,2, and let G =
G1 [GZ]T- Then
DD(G) 2(np — 1)(2e1n3 + ean1) — dngeren + 1M1 (Gp) + 2n3(np — 1) M1 (Gy)

n3DD(Gy) + 4[eanaW(Gy) + W(L(Gy))] +n3DD(L(Gy))

2n262[W(T(G1)) — W(G1) — W(L(G1))]

13 Cuev(Gy)we(V(T(Gy)—v(G) 41/ G1) + d(ew)]dr(g,) (1, v).

Proof. Let e, be the corresponding edge to the new vertex u. We deduce from Theorems 1, 2,
3,4,5 and 12, that

+ 4+

DD(G) = Yi(ux),eyicvc)d(wx)/G) +d((v,y)/G)ldc((u,x), (v, y))
= Lald((u,x)/G) +d((u,y)/G)]
+ 2o[d((u,x)/G) +d((u,y)/G)]
+ 2)50d((u,x)/G) +d((u,y)/G)]
+ Lald((u,x)/G) +d((v,y)/G))dr(c,)(#,0)]
and
Yald((u,x)/G) +d((u,y)/G)] = Ya[2nad(u/G1) +d(x/Ga) +d(y/Ga)]
= 4n25251+n1Ml(G2).
25[d((u,x)/G) +d((w,y)/G)] = 2)1,[2n2d(u/G1) +d(x/G2) +d(y/ Ga)]

= 4ndei(ny — 1) — 8npeqen + 211 My (Gy).

2)5ld((u,x)/G) +d((u,y)/G)] = 21 52mpd(eu)
= 2n3(ny —1)M1(Gy).

Y l(d((u,x)/G) +d((v,y)/G))dr(c,)(u, )]

4
= Zu;év,u,veV(Gl),x,er(Gz)[nz(d(u/Gl) + d(U/Gl)) + d(x/Gz) + d(y/Gz)]dT(Gl)(u,v)

+ Zu;&v,u,veV(T(Gl))—V(Gl),x,yEV(Gz) [n2(d(ew) +d(e0))dr (G, (1, 0)]
+ ZuEV(Gl),veV(T(Gl))fV(Gl),x,er(Gz) [n2d(1/G1) +d(x/ Ga) + nad(eo))dr(c,) (1, 0)
= n3DD(Gy) + W(G1)(2M1(G2) 4 2M;(Gy) + 4¢5)
+ ”% Zu;«év,u,veV(T(Gl))fV(Gl) [d(ew/L(G1)) +d(es/L(G1)) + 4]dL(Gl) (eu, €0)
+m3 ZueV(Gl),veV(T(Gl))—V(Gl) [d(u/Gr) +d(ew)ldr(c,)(#,0)
+ 2n2¢2 ZueV(Gl),UEV(T(Gl )—V(Gy) dr(c,)(u,v)
= n3DD(Gy) + n3DD(L(G1)) + 4[e2naW(Gr) + W(L(Gy))]
+n3 ZueV(Gl),veV(T(Gl))fV(Gl) [d(u/G1) + d(ew)]dr(c,) (4, 0)
+ 21262 [W(T(G1)) — W(G1) — W(L(G1))]-
Hence

DD(G) 2(np — 1)(2e1n3 + ean1) — dngeren + n1Mq(Gp) + 2n3(na — 1) My (Gy)

n3DD(Gy) + 4[eanaW(Gy) + W(L(Gy))] +n3DD(L(Gy))
2n2e2[W(T(G1)) — W(Gy) — W(L(Gy))]
13 Yuev(Gy)we (V(T(G) - V(G [d(1/ G1) + d(ew)]dr () (1, 0).

+ 4+
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1.2.4 The case F=Q

Theorem 14 ([26]). If G| and G, are two connected graphs of order ny and nj, respectively, and
let Q(G1) be the graph obtained from G; by inserting a new vertex into each edge of Gy, then
joining with edges those pairs of new vertices on adjacent edges of G1. Suppose that u is the
new vertex inserted at the edge e, = ww'. Then in graph G = G1[Gy|o we have
[ npd(u/Gy) +d(x/Gy) if ueV(Gy),
A(u,x)/G) = { nad(ey) if ueV(Q(G))—V(G).
Theorem 15. Let G; be a connected graph of order n;, and size ¢; fori = 1,2, and let G =
G1 [Gz]Q. Then
DD(G) 2(ny — 1)(2e1n3 + eany) — dnaeren + n1 M1 (Gp) + 2n3(na — 1)M1(Gy)
ng(DD(Gﬁ + Ml(G1>> + 2821’12(2W(G1) + 1y (le — 1)) + TlgDD(L(Gl»
4W(L(GL)) +2me2[W(Q(Gr)) = W(Gr) — W(L cm — i)
13 Luev(G)wev(0(Gy)—v(cy [(d(u/Gr) +d(ew))dgc,) (1, v)].
Proof. Let e, be the corresponding edge to the new vertex u. By Theorems 1,2,3,4,5and 14,

DD(G) = X{wx),eyicvcld((u,x)/G) +d((v,y)/G)lde (4, x), (v,))
Yald((u,x)/G) +d((u,y)/G)] +215[d((w, x)/G) +d((u,y)/G)]
23 5[d((u,x)/G) +d((,y)/G)]

Lal(d((u,x)/G) +d((v,y)/G))dgc,) (1, 0)]

+ 4+

+ +

and

Yald((u,x)/G) +d((u,y)/G)] = Ya[2n2d(u/G1) +d(x/Ga) +d(y/Ga)]
= 4n25251+n1Ml(G2).

255[d((,x)/G) +d((n,y)/G)] = 2)15[2n2d(u/G1) +d(x/G2) +d(y/ Ga)]
= 411%81 (1’12 — 1) — 8nyeqep + 21’11M1(G2).

22 (u,x)/G) +d((u,y)/G)] = ZZand (ey) = 2n3(ny — 1)M;(Gy).

Y_[(d((u,x)/G) +d((v,9)/G))dg(c,) (1, )]

4

= Zu;«év,u,vEV(Gl),x,er(Gz) [n2(d(u/Gy) +d(v/Gr)) +d(x/Ga) +d(y/G2)]dgc,) (4, 0)

+ Y itoue(Q(Gy) V(G ryev(cn M2(d(en) + d(en))dg(c,) (1, )]

+ Y V(G 0eV(0(G)—V(Gy), xyev(Gy) 1241/ G1) +d(x/ Ga) + nad(eo)ldg(c,) (#,0)

— (DD(G) + My (G1) + (W(Gr) + 2271y o, (6) + 201 (Go) +4e2)
F13Y sy woev(r(ar)-viop d(en/L(G1)) +d(eo/L(G1)) + 4l ) (eu o)
+ 13 ZueV(Gl),veV(Q(Gl))fV(Gl) [(d(u/G1) +d(en))dg(c,) (1, )]

+ 21282 ZueV(Gl),veV(Q(Gl))—V(Gl) dgcy)(u,0)
= n3(DD(Gy) + M1(Gy)) + 2e0m2(2W(Gy) + n2(np — 1)) + n3DD(L(Gy)) + 4W(L(G1))

113 Y (61 0ev(Q(Gy) iy [([4(/ Gr) +d(e))dgg,) (u,0)]

F2me(W(Q(G) - W(G) ~ W(L(G)) - M =Dy
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[14]

[15]

(16]

(17]

DEHGARDI N., SHEIKHOLESLAMI S.M., SOROUDI M.
Hence,
DD(G) = 2(np —1)(2e1n3 + eany) — dnperen + n1 M1 (Gy) + 2n3(ny — 1) My (Gy)
+ H%(DD(Gl) +M1(G1)) +2€21’12(2W(G1) 1’12(712 1)) +H%DD(L(G1))
+ 4W(L(G1)) +2me2[W(Q(G1)) = W(Gr) — W(L(G)) — =]
+ 13 Luev(G)wev(Q(Gy))—v(Gy ([d(u/Gr) +d(ew))dg g, (u,0)].
O
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Anst (MoaexyastpHOTO) Tpady iHAexc BiHepa, rimepsiHepiBchbKmif iHAEKC i iHAEKC CTeITeHeBOI Bia-
crani BusHavaoTees sk W(G) = Ly, 01cv(c) de(u,0), WW(G) = W(G) + Z{u,v}gv(c)dc(%v)z i
DD(G) = Lupycv(c)dc(u,v)(d(u/G) +d(v/G)) sianosiaxo. d(u/G) nosxavae cTemniHb BepLin-
mu B Gidg(u,v) — BiacTaHb MiX ABOMa BepmmHamMu U i v B rpadpi G. Y Wil CTaTTi MM BMBYAEMO
inaexc Binepa, rinepBiHepiBchKIIT iHAEKC 1 iHAEKC CTeTIeHeBOI BiAcTaHi Y Ipadpax, 10 I'PYHTYIOTCS
Ha YOTMPHOX HOBMX OTIepallisiX, SIKi BiAHOCSATECS A0 AeKCMKorpadpiuHOro A06yTKY, mApO3AiABHOCTI
Ta TOTAaABHOTO rpady.

Kntouosi cnosa i ¢ppasu: iHAexc BiHepa, iHAeKc cTemeHeBol BiacTaHi, rimepBiHepiBChbKIIL iHAEKC,
Aexcukorpadpiuamit A06yTOK, MAPO3AIABHICTD, TOTaABHIIM Tpad.



