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FOR FOUR TRANSFORMATION OF GRAPH
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ABSTR he al e 1 H, (@), is defined as
a =4 7 J AN VAl
1 — N
HyG) == Y (da(u)+da()dd (v, v)
TTANT 2 ( At U VAN CAN A
veV(G)

where A is any real number. In this paper, we discuss the mathematical prop-
erties for the generalized degree distance of four edge grafting transformations
of graph.

1. Introduction
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A r that can be used to characterize
of a molecule is called a topological index. Topological index is a graph theoret-
ical property that is preserved by isomorphism.The chemical information derived
through topologecal index has been found useful in chemical documentation,isomer

digerimin m, structure property correl
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Well—studled distance based graph invariants associated with a connected graph G
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Another distance based graph invariant, defined in a fully analogou
to winner index, is the Horary index, which is equal to the sum of the the reciprocal

distances overall unordered vertex palr n G that is,
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Dobrynin and Kochetova [3] and Gutman [4] independently proposed a vertex-
degree-weighted version of Wiener index called degree distance, which is defined for

The additively weighted Harary indez(H ) or reciprocal degree distance(RDD) is
defined in [1] as

e i 1 =~ (da(u) +da(v))
~ . If W\ — ] 1 INd | D AN
.l.lA\L]} —JLUU\\]} _— ~ '/ . 1 ¥ 4 N\
Z —_— (1. V)
—~X 7 LN N\ 7 7/
u,vecv ()

Hua and 7hapg {7} have obhtained lower and upper bounds for the regiprgca] deoree

distance of graph in terms of other graph invariants. The chemical applications
and mathematical properties of the reciprocal degree distance are well studied in

m Ln mom pealiend dosran dsofoan Jamedad b T (7 G0 dafinad as
411G j'l: TLCT LB TAL IJJC-H!CC LA LELIRL T, VITIIILTAL 13y 1,’,\‘1‘\v7',l5 A0 UITIIICAL A0
H\(G) = L d +d d
by 5 alu G\U a\u, V),
ey
w,vcT v ()
where L ig anv real nmimhbar IF A — 1 thean H 7y — 3767y and if A — 1
WIICTe A 1S o.z.y rearn Huiiinger., 11 oA 1 UG 3\ ) = /70 allh 1L oA i,

then H)(G) = RDD(G). The generahzed degree distance of unicyclic and bicyclic
graphs are studied by Hamzeh et. al [5 6]. Also they are given the generalized
degree dlstance of Cartesian product, join, symmetric difference, composition and
disjunction of two graphs. The generalized degree distance

—

LetGbe a simple graph,as depicted in Fig.1, where Hy, Hy are two connected
graphs. Let

Go=G1—{vuz:z€ NHz(’Ul)}—i— {viz:x € Ng,(u)}.

o1 Lo 1 11 Iy i =l T L 1 ro
11 +hat 7 ic nhtainan by v +tranctarmastinn an o In nartficniar i+ 72
Uil

Caii tnat Gz 18 obDlaimned oy & transiormation on (s;. in particular, if Gy

is a tree, Kelmas [9] used this tree-transformation to prove the some results on
the number of spanning trees of graph in [9]. Recently, Bollobas and Tyomkyn [2]
used this tree-transformation to count the total number of walks(resp. closed walks,

paths) of trees. Here we obtain the generalized degree distance of a-transformation.
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Fig 1. a-transformation

t G be the graph obtained from Gy by a-transformation.

THEOREM 2.1.
‘hen“\{ﬂ\(H\(fY\ f)\(ﬂ and H(ﬂ\ Hy(Gs) if XA > 0.
A\ L) > AN L) AL /’ AN L) %

ProoF. For each z in V(H“‘ fvi} and for each vertex iy in ¥ (H;,“ {vi}, one
can easily check that dg, (z) = dg, (z) = dg, (:E) and dg, (y) =dn,(y) = ( ).
Moreover, for each y € V(Hz) we have dy, (v,y) = t in G, if and only if

d}b (v1,y) =t in Ga.
For each vertex € V(H;)\ {v1}, we have

-1
A /N AU I/ \ AU / \ 1\ A
Do, () = L HL( y)+ L(aﬂ1lxaUlJ+/€)
yEV (H1)\{v1,z} k=0
A
+ Z (da, (z,v1) + 1 — 1+ dp, (v, y))
yEV(Hz)\{u1}
and
i—1
Dg,(z) = > dy, (z,y) + Y _(du, (z,01) + k)
yEV(H1 )\{’U1 ,Z} k=0

v () + dmeny)
yEV(H2)\{uv1 }
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Now we obtain D, (x) — D, (z).

Y (@) + iy (on,)

yEV (H2)\{v1 }

A
- ) YW (@) (drm (01,9))°

y€V(Hz)\{v1}a=0

By direct calculation, we have D (z) < D3 (z), when A < 0 and Dy (z) >
D, (z) , when X > 0. Observe that whenever dg, (z) = du, (z) = dg,(z) for all z
in V(Hy)\ {vi}. If A > 0 then

A 1oAY /N o N\ 1oAY /o
Z e \L) g L) —~ 7 WG\ ) g \4)
z€V (Hy)\{v1} c€V (Hy)\{v1}
and if A < 0, we get
RN AU 7 R =Y R F R =Y R
(1) by de (2D (7)) N de (2 D2 (2).
\*/ ' had =0 B SV G \Y/ = / Waa2\%¥)/ Gio \*™V/
=€V{Hi)\{v:} eV {Hi)\{vi}
For each vertex = in V(H2)\ {v}, we have
-1 ‘
DY dr (e + S {dg (x o)+ &)
yay WHZ\W?.:II I yd \Wrig\wsy Vi) vy
YEV(H2)\{(v1).x} k=0
A
+ E (day(zyv) +1— 1+ d, (v1,y)
yEV(H )\ {w:}

S |
arda

Next we compute

D, (z) — Dg, (2) = > (dpy(zow) +1—14dp, (v1,y)"
yEV(Hy )\ {mn }

= > o) + (o)

yEV(Hi)\{v1 }
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161
once again using simple calculation we get

and

one can note that dg, (z) = dp,(z) = dg,(z) for all z in
whenever A < 0 we get

V(H2)\{w}. Hence

1 FoNTYA 7N S 7 /N TA 70\
dea (e)DMN () < > der (YDA (x)
ya 1 Gi YA 2 Gz
zE€V (Ha)\{v } eV (Ha)\{v;}
nd if A > 0 we oot
and 1 A > U we get
A A
) do, @Dy (@) > Y dey @D
z€V (Ha)\{v} zeV (Ha)\{v}
For each v; € V{(B)) = {vy,ve,..., 11}, we have
A . A
DGl(UJ): (dH1($,Ul)+j—1)
z€V(Hy)\{v1}
(3) + D, (v)) +

>

zeV (i) \{v}

(di, (z, v) +1— 5)

N
=S
N’

One can easily observe that da, (v;) = da, (v;)

= 2, for each v; € V(B)\ {v1,u},
and it is easily to find that dg, (v1) = dg, (v1) + 1, de, (v) = da, (V) + 1,
de, (1) = dp, (v1) +di,(v1) + 1 and dg, (v) = 1.
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Z d;‘{Q (:I"’ lrl) + Di\jl (’U[)

+ (dg,(n) + 1)
€V (H2)\(v1)

+ Z (da, (z,v1) 41 — 1)

zE€V (H1)\(v1)

-1
> > (dui (@) +5— DN+ Dy (vy)

+2
7=2 \zeV (Hi)\{v:1}
-\ A\
+ D (A, (z,00) +1- )" |,
zEV (H2)\(v1)
by (3), and
! /
N Cde (YDA (o) = (de (03) = du (v} — 1) AR 5 VPR
2 0Ga \Vj) Lgy \Uj) = \8H, \V1) + GH\UL) + 1)} 1T Epiviy
. 1 \

+
z€V (H2)\{v1}
S A (1 A A 0
+2> i > (du (w,v1) +J—1)" + Dp (v5)
2.\ 2. \@H ) ) pAY;)
=2 \zeV (H1)\(v1)
. A
+ (dpyy(x,v1 +5—1)
z€V (H2)\(v1)
A A
> (day(@v1) +1— 1)+ D3 (v)
z€V (Hz)\(v1)
+ Y @almum)+l-1)2),
z:E‘v’(r’r-‘,\(v.‘, /
by (4), where D} (v1) = D3 (v).
Hence
{ l
> da, ()Dg, (v5) = da, (v;) D, (v;)
=1
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and if A < 0, we have

y

I

-
—
AT

es]

S

>
N

2) and (5), we have Hx(G1) < Hx(G2) if A < 0 and Hx(G1)

Let T be an n-vertex tree as shown in Fig. 2, where wv € E(T) with dr(v) =

|.V(H1)-| >1+2 and | l(-P.,-‘.)I- > f|i/(b,)|. Let

)

oy VUm—1} + {wvr, wva, ..., WU,_1}

VU1, VU2, ..

=7

~
o+
g

<

+—

el

—— O

Here we

- transformation to study the Laplacian coefficient of trees.
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Fig. 2 p-Transformtion

THEOREM 3.1. Let T’ be the n-vertez tree obtained from T by p-transformation.
Then we have Hx(T) < Hx(T") if A <0 and Hx(T) > H\(T") if A > 0.

PROOF. Let Hy =T UToU...UT,,_1 . Let F; = wjus...w; be a path on
ength L. One can see that [y contains a path 7. = us... whose length is no less
Lo 4.1 LT N
1iall vllatu OL Ly = I7].

Observe that for all x € V/(Hy)\V (Px), we have

fa—

i)

t

— 7 \ N
{ \

+ ) dm(z,w) + 1+ dpw oy (¥, v) )

\ 7

. < A
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and

%

(dHl (z,w)+j+ 1>)\

A
+ Z (dHl (LI,', -'LU) + dp V(H2)u{w} (y, 'LU)) s

where for each y in V(Hz) we have (drv (m,)uion (¥, v)* = (drv (i) ofw (v, )

Now we obtain D2, (2) — Da(x).

2V A

3 p Pt LT T
T WV (Hy )U{w}\Ys W)j

yEV (Hz)
A
_ N\ N\ /AN aA—ay

N SN e e 1) ga FOVEIRRP
- e 2 Na/ \\uh1 Wby W) T ill' YTV (H yu{o}\& V) ) -
yeV(H) a0
A
— a —a
= Oy o s 0) [ (2 w)
y€EV (Hz) a=0
; \ A—aq
— (dm, @ w) +1) ]

\
A—¢

If A <0, then (di;*(z,w) < (dh’l (z,w) + 1) " thus D2.(z) < D ().

If A >0, then

/ N A—a

2 e, w) > dy, (z,2w) + 1) thus Di(z) > Dy (z).

i

Observe that for each vertex = inV(Hy)\V(Px) , we have dr(x) = dp, (z) =

din(x).

dr(z)Dy(z) < > dr(x)D3 (). If A <0

z€V (H1)\V (Px) z€V(H)\V (Pr)
and
(6) > dr(z) D} (z) > > dr(z) Dy (x). if A > 0.

€V (H)\V (Py) TV (H1)\V (Py)
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Similarly, for each vertex z in V(Hz), we have

=

I
=]

. N\
nA Yy U B N O Y SN
DiE) = J . A AT, ) T V@[V (Hy)U{w T, W) |

— - \ - N o /7
yEV(H2)\{z}

(dT*[V(Hz)u{w}](fCa w) +1)*

A
+ (dT’[V(Hg)U{w}] (z,w)+ 7+ 1) ,
j=1

A
=+ Z (deL){‘w} (I7 '(L’) + dH1 (Z,’; ’U.’))
yEV(H)\{V (Pg),w}
k
+ Z(dT’ [V (Hz)u{w}) (T, W) + j)/\-
j=1
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By using similar calculation on (6) we have

-2

1

J

l

A
- (dT[V(Hz)U{v}] (z,v) +j+ 1)

Jj=1
+ g (dﬂ2u{w}(l‘> w)
YEV(H )\ {V (Px)w}
N A
+dg (g, ) —dpryog oo (T, ) + 1 +dy (g, w))
i IR AR V{2 jUu{vpja=sy ¥y 7 CSHINTY
If H, is a path , that is , k > [+ 1, then
k \
NA /o0 nA/soy O { / N ,\"
LI\ L) — LJplL) = > LA iviH N N WL, W) 1+ 7
L £ N L\ ¢ LT AEEIEUES <)
G=l+1
k . \
- E (dT’[V(Hg)U{w}] (z,w) +j+ 1)
j=l+1
= 2 2 X))o & W)
Jj=i+1 a=0
k A \ A—a
a
-3 (a)(dT'[V(HQ)U{w}] (z,w) + 1) (J)
j=l4+1a=0
k A , N
= 2 2 Ul dr v imyupeni® W) — Ldr v Hupwy (@, w) + 1))

=i+1i a=0

If A > 0, then

(Hz)u{w}]



168 PATTABTRAMAN AND BHAT
Again if Hy is a path , that is , kK > [ + 1 then we have

A
Dh@ =DM = | (dmpe o) + di (o)
YEV (H)\V (Py) )}

A
- (d‘T[V(Hz}u{v}] (z,v) +1+dum (y, ﬂ’)) }

A similar argument in (7) , we have if A < 0, then D}, () — D(z) < 0 and if
A >0, then D}, (x) — D) (z) > 0.
One can easily observe that for each x € V(Haz), dr(z) = du,(z) = dr/(z).

Y dr@Dy@) > Y dr(x)Dy(x)

€V (Hz) €V (Ha)

(8) Z dr ( u"i')D1 Z di’T)Df )

2€V(Hz) zEV (Hz)
when A < 0.
For each u; € P, 1 < j <, let d(u;) = dr(u;) = dr(u;). Then

N N Y Y — / A
Dp(uy) = Dp,(u) + 5+ G+ DM+ > (drw oy (@ v) +7)
EV (H3)
k A
+Z(]+1+L> + > (J-l-l-i-dH}(.L w))
=1 zeV{(Hy)\{V(Py),w}
and
A A A . A . A
D (uj) = DY) + 7 + G+ 1+ Y (b (@w) +5+1)
2EV(Hy)
k . . A . A
+Z(J+1+z) + > (J+1+dH1($,'w)> -
=1 A'.':EV(H-.‘)\\J.I‘V.\«‘.—,b-;;.'.',"il
> dri(uj) Dy (u) = dr(u;) Dp(u;)
=1 7j=1
\Z\ A Y ~ I/ \\ A
=2 ®u5) P o \ 81 [V(H)u{w\ T, W) T ] T L)
j=1 z€V (Hz)
i ) Y
(9) =) dlw) ) {dryvimuen(@,v) +5)

j=1 EV (Hz)
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+ Z(j +1+0) + Z dyy, (z, w;).
=1

z€V (H1)\{V (Py),w}

)
]
[oH

A
Dy (wy) = Dy () + 7+ G+ D+ 3 (drwiamon(@w) +5)
z€V (H3)

+Y G+1+i M+ > &y, (z,w;).
=1

weV(H\{V(p, ) w}

This gives

If H, is not a path, then, for cach 1 < j <! < k, we have d(w;) > d(u;) there
exists j € {1,2,...,k} such that d(w;) > d(u;). Hence,a similar of above results
we have at A > 0

ZdT' wj) Dy (uj) ZdT uj) Dy (u; +ZdT' w;) D7y (w;) ZdT w;i) Dy (w;)
J=1 j=1 Jj=1

k A
> dw) ) (drv(E)uiwy (T w) +7)
j=i+1 €V (H3)

k

-3 dwy) Y (T,[V(Hz)u{w}]( )+g+1)k>o.

j=i+1 2EV (Hy)
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S i () Do) + 3 e () D () > 3 () D ()
j=1 =1 =1

Hence, in view of above results, we have

ZdT' u;) D7 (uy) ZdT uj) Dy (uj) + ZdT’ w;) D3 (w;) ZdT w;) D} (w;)

j=1 Jj=1 Jj=1 j=1
k \
— . . — / . \ A
< Yy dlw;) ) { drrvigyoreu{x,w) + 7))
yaw) T yay \ A YAz W AT 7 e
Jj=l+1 TzEV (Hs)
__.‘ < ! N A
— N dlw) D (drrixriorsoe vlr.w) 441 1) <0,
yaw \™J7 Y \ L7V L2 )UiWw i\ J v J ]
Gl e VLY ’
J=i L TV \4iz)
Mhaae
A 1iud
l k
A Y
S
ya
j=1 j=1 j=1 j=1
However, if Hy is a path and A > 0 we have
l k l k
SN dyr (i) D3 (ug) + Y dp(w) D3 (wy) =) dp(ug) D3 (ug) + Y dp(wi) D3 (w;)
/ U ) DUz )+ / U ) Dpli;) + \W; ) U (W;)
=1 =1 i=1 i=1
and A < 0 we have
i k I k
S dr |u4u_/w|uq)+‘,‘) dr (w; )uw(wa < dr(uy)Dyp(ug) + > dr(w; )Umlqul.
2 2 2 (R 2
=1 =1 =1 =1

k l
DA — N X f ) N g YA N A
Dpwj = ? G \&,w)+ > J+ 4 = U} 74
2V (HO\{V (Pr),w} =1 =1
— \ A
1
+ Wmm,)u{v}m v)+1)
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and
D (w) = > iy, (z,w) + Y G+ DM+ () +1
zeV(H)\{V(Pr),w} j=1 j=1
.k
D)) = 3 (dm (@ w) +1) + 3G+ 1) +1
+ Z(J Z Ay (1) 010} (%5 ©)
Jj=1 z€V (Hz)

and

k
D3 (v) = Z (dHl(x w +1) +Zy+1
j=1

2V (HO\V(P) )
l A
0+ Y (dT'[V<H2>u{w}1($a w) + 1) :
j=1 z€V (Hz)

Substituting dr(w) = dg, (w) + 1, dr(v) = m + 1, dr(w) = dp, (w) + m and
dr/(v) = 2. Hence

d (A NTOYA (N L A (AN TIA (500 d (2N TIA (a0) I (2N TA (0
QP \ W) L5 \ W)~ G\ V)i \ V) — Qp W )i\ W) — APl V)1 U)
\ ./ “’_‘:‘\ . by < - by \ 7 / < - - . N
{ vioN A N (i1 Y1y N N T
=4y 2 ) > U7 Hlda{w) — 1) \ G [V, U{w AT, W)
Nj=i+1 j=i+1 / zEV{H2)
A
- § (dT’[V(HQ)U{w}] (z,w) +1) >
z€V(Hz)

Observe that m > 1 ,we have dy, (w) > 1. If A > 0 we have dp/(w)D2, (w) +
drs (v) D3, (v) > dr(w) D (w) + dr(v) Dy (v)
and if A < 0 we have
dr(w) D7 (w) + dps (v) D3+ (v) < dr(w) Dy (w) — dr(v) D2 (v).
Therefore from (6),(7),(8),(9),(10) and (11), we obtain
when A < 0 Hx\(T) < Hx(T"),
and if X >0, H)‘(T) > H,\(T/).

Hence get desired result . O
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Similarly, we obtain

m+l

Dh@ = Y B+ (dale) + dn o)

+ Z (dH(fc,u) +j—(m+1))"
j=m-+2
™ A
= Z d?‘,(x,y)+2(d;{(x,u)+m+l—j) + dy (2, u)
yGV( N{u,z} 7=0

+;< w(z,w) —i—j)/\.

A
Now on subtracting D, (z) - D, () (dH(x u)+m+1) - (dH(.‘L‘ u)+1)* >0
A
whenever A\ N ]~ 0o 11 and (/‘.’.-.-‘/N- sl mi'l\ 7.[.4’.--"’" arh l‘!’\ < 0 whenever
AR YR s I R L | \\““H \y ) 1 v) W VYRRV AL
A>0
The above inequality are obtained from ! > m + 1. Note that , for each = in
V(H)\ {u}, we have
do (x) =dy{z) = dq. (x). Hence
A A
> de,@)D3,(x)> Y da,(x)Dy,(x), when A >0
€V (H)\{u} eV (H)\{u}
and
? dG. (7)7),’) (fr) < T I‘]G,(m)D‘/} ( \ when A < 0.
CE‘/;;\\[“«} 7 - 3"6‘1’:\7["] 7 h

Next we focus the vertex on the two pendent paths in Gi(resp.Gz).
In fact (2, fmmm (33) can be ohtained by ider v 21 of H with +he

1ii 140y A7 S ;oLall BC OLLallicd Oy WILLL LT

vertex vm(resp.vm+1) of path Py := P4141 = UoV1 - - - UmUm41 - - - Umg- For each
v; € V(Pk), we have

A
D) =Dy )+ > (dur(ww) +dpy (05, 0m))
=€V (H)\{u}

and
A
DY) =Dy, )+ Y. (dn(w,u) +dp, (v, 0m11))
eV (H)\{u}

rry L JLA Jam o L 11 whereas
o ey AT TR Ly, WHETEE

L....m
, da,(vm) =2 and dg, (Vmt1) = dp(u) + 2,
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Z da, (v;)Dg, (vj) = Z d, (v;)Dp, (v;)
=0 =0
m-l . Y
+ doy(v) Y (du(e,u) +dp,(vj,0m))
j_:‘Q GSE‘-/’(?;\{?;,} A /
< (s () +2) D} (vm) + 2D, (vms1)
m+1
+ ). do(v;)Dp, (vs)

J=0,j7#m,m+1

A
dg(z,u) + m-)

7 N A
‘d-"{’l" 7.4.\ | ’?ﬂ*"‘
. \QHA\T, W) T 1 — ] ]

—|—2Z Z (dH(;r,u) +j))\

j=1zeV{AN\{u}
. Y
+ L (du(z,u) +1)
ceV(H)\{u} ’
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A
(dH(x, u)+1— 1)
eV (H)\{u}

(dp (z,u) +m)>

By simple calculation ,we have

m1 m+l
S dey () D, (05) > > da, (05) D, k(vj), whenA < 0
j=0

<.
Il
=)
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)

is obtained

o,
e

]

. uw be ' ) 1te wwh O ¥ 15

from U and thP star Siis by 1dent1 ving u with a pendent vertex of .'Sx._m whose
center is v. Let G [1) — w, 2] be the graph obtained from G by deleting all edges vz,
z € w and adding all edges wz, 2 E w, where w = Ng(v)\ {u}.

In notation, G’ — w;2] = G—{vz:zew}+ {wz:zew} and we say
1

Lo R T alre
1T aplls L, |V — W AI

Y by - PR P
1 \' l7 L].d, lbl. TII1aU10

ralPe L aees ) .
rjv — W, £ I

T.anl
Lapi

=
w
@]
cr‘
=+
&
=
=}
9]
j=h
]

with given hi_nartition

3
Wivii SiVUIL Ji- Al viviUil

iid

using above 9—transf0rmati0n is studied by Li and Zhang [10]. Here we are to use
the f-transformation as a tool to study the generalized degree distance of trees.

- -

]
n narmanant of
tr

i ania
il adliall porinaiciiny Gi

l¢]

any
ap

Uy Ui

U2 U2

Uk U
G Glo — w; 2]

PrROOF. Let G' = Glv — w; 2] and let T} be the component in G — {wu, uv}
which contains u. Define A = V{U)\(V(71) U {w} ). One can observe that, for all
x € A, we have

D(x)y = > (du(z.y))* + (du(z,w))*
yeEA\{x}
+ 2, (do(@ N+ (du (2, w + 2)* + k(du (2, w) + 3)*,
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o+ (dy (z,w + 2 x,w) + 1)

yEV{iLj yEV{Ty)

. Hence D}, (z) < DX(x) , if A < 0 and D, (z) > DX(x) when A > 0. It is easy
to check that for all x in A, one has dg(z) = dy(z) = de/(2). So we obtain that

Whenever A < 0

and Y~ N

alia it A > v,
AU B RY 2 P R U 1 s NTA /N
N ATV T I Y > N A (e VT )
J L G\&)jgw) = ) QGG i)
€A z€EA

For each vertex x in V(11), it is easily check that dg(z) = dp, (x) = dg/(z) and
D)(z) = D (x). Hence

and if A > 0 we have

> de(uy)D(u) > > der(uj) D (uy).

X ~
uw A wuye A

eV (Ty)

and Dg(v) =Y (du(z.w) +2*+ > (da(z,v)* + (2)* +k
z€EA zeV(Ty)
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Similarly, we obtain

D (w) =Y (du(z,w)* + Y (dor(z,w)* + (2)*

€A zeV(Th)
and Dgy(v) = > (du(z,w) +2)*+ > (der(x,v)) + (2 + k(3)}
z€A z€V(Ty)

One can see that dg(w) = dy(w) + 1, de(v) = k+ 1, der(w) = dy(w) + k + 1,
dGI (v) = l and for each vertex in T, d(;(a: w) =dg(z,v) =de (z,w) = dev (2, v).

- k(Z(dU<x, W)+ + Y (da (e 0) + (2)*)

z€A eV,

LD (6
e =k (3)Ak >0,

der (w) Dy (w) + der (v) D3y (v) > de(w) Dy (w) + de(v) Doy (v)
but when A < 0 we have
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