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INTRODUCTION:

In 1965, Zadeh [14] introduced the notation of fuzzy set as a method of presenting uncertainty. Since complete information in
science and technology is not always available. Thus we need mathematical models to handle various types of systems
containing elements of uncertainty. Intuitionistic fuzzy set was introduced by Atanassov. K.T[4]. After that Rosenfeld[8]
introduced fuzzy graphs. Yeh and Bang[13] also introduced fuzzy graphs independently. Fuzzy graphs are useful to represent
relationships which deal with uncertainty and it differs greatly from classical graph. It has numerous applications to problems in
computer science, electrical engineering system analysis, operations research, economics, networking routing, transportation,
etc. Ramakrishnan P.V and Lakshmi . T [7] introduced depth of p, height of u and fuzzy spanning super graphs. Arjunan. K &
Subramani.C [2, 3] introduced a new structure of fuzzy graph and I-Fuzzy graph. I-fuzzy spanning supergraphs and
intuitionistic fuzzy spanning supergraphs have been defined and introduced by Vasudevan.B et al.[11, 12]. In this paper, depth
of intuitionistic I-fuzzy edge and height of intuitionistic I-fuzzy edge of intuitionistic I-fuzzy graph are defined and introduced.
PRELIMINARIES:

Definition 1.1[14]. Let X be any nonempty set. A mapping M: X — [0,1] is called a fuzzy subset of X.

Definition 1.2[14]. Let X be any nonempty set. A mapping [M] : X — D[0, 1] is called a I-fuzzy subset ( interval valued fuzzy
subset ) of X, where D[0,1] denotes the family of all closed subintervals of [0,1] and [M](X) = [M~(x), M*(X)], for all x in X,
where M~ and M* are fuzzy subsets of X such that M~(x) < M*(x), for all x in X. Thus M~(x) is an interval (a closed subset of
[0,1] ) and not a number from the interval [0,1] as in the case of fuzzy subset.
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Definition 1.3[4]. An intuitionistic fuzzy subset (IFS) A in X is defined as an object of the form [A] = { < X, pa(X), va(x) >/ x
in X } where pa:X—[0, 1] and va: X—[0, 1] define the degree of membership and the degree of non-membership of the
element xe X respectively and for every xe X satisfying pa(x) + va(x) < 1.

Definition 1.4. An intuitionistic I-fuzzy subset (1IFS) [A] in X is defined as an object of the form [A] = { < X, pai(X), viai(x) >
[ xin X} where pa;:X—DI0, 1] and via;: X—DIO0, 1] define the degree of membership and the degree of non-membership of
the element xe X respectively and for every xe X satisfying pa;*(x) + via(x) < 1.

Example 1.5[4]. [A] ={ < a, [0.4, 0.7], [0.2, 0.3] >, < b, [0.1, 0.5], [0.2, 0.5] >, <, [0.5, 0.8], [0.1, 0.2] > } is an intuitionistic |-
fuzzy subsetof X ={a,b,c}.

Definition 1.6. Let [A] = { {( X, pai(X), viai(X) ) / xeX }, [B] = { { X, (%), viei(X) ) / xeX} be any two intuitionistic I-fuzzy
subsets of X. We define the following relations and operations:

(i) [A] < [B] if and only if pai(x) < pe(X) and viei(x) < viai(x) for all x in X.

(i) [A] = [B] if and only if pua(X) = wei(x) and vigi(X) = viay(x) for all x in X.

(iii) [A]N[B] = { (x, rmin { pay(x), pei(x) }, rmax { viai(x), visi(x) } ) / xeX }

where rmin {uga(X), uEi()} = [ min {pgar (), per ()}, mind par®(x), wer'()} and rmax{v(x), viei(x)} = [ max{ viay (x),
vigl (X) }, max{ viar'(x), vier"(x) } 1.

(iv) [AJo[B] = { (x, rmax { prai(x), pei(x) }, rmin { viaj(x), vigi(x) } ) / xeX }

where rmax{ uai(x), uei(x) } = [max{upar(x), per(x) 3 max{ua(x), pe'(x) 3 and rmin { via(x), vei(x) } = [ min {
viar (%), ver (X) }, min { viar*(x), vig"(x) } 1.

(v) [A] €= { (X, via(X), paix) ) / xeX }.

Definition 1.7. Let [M] = < ppp , vim > be an intuitionistic I-fuzzy subset in a set S, the strongest intuitionistic I-fuzzy
relation on S, that is an intuitionistic I-fuzzy relation [V] = < Ypvy , viv; > with respect to [M] given by ppg(X,y) = rmin { ppw
(), umi(y) } and vpa(x,y) = rmax{ vpm (X), vimy(y)} for all x and y in S.

Definition 1.8. Let V be any nonempty set, E be any set and f: E—> VxV be any function. Then [A] = < pa3, via] > is an
Interval-valued intuitionistic subset of V, [S] = < s, vis] > is an intuitionistic 1-fuzzy relation on V with respect to [A]

and [B] = < gy, vig; > is an intuitionistic I-fuzzy subset of E such that pgj(e) < /u[S] (X, y) and vg(e) = V[s] (x,y).
ecf (xy) ecf (xy)

Then the ordered triple [F] = ( [A], [B], f) is called an intuitionistic 1-fuzzy graph, where the elements of [A] are called
intuitionistic I-fuzzy points or intuitionistic 1-fuzzy vertices and the elements of [B] are called intuitionistic 1-fuzzy lines or
intuitionistic I-fuzzy edges of the intuitionistic I-fuzzy graph [F]. If f(e) = (X, y), then the intuitionistic 1-fuzzy points ( X,
Hai(X), via(X) ), (Y, Hal(y), vial(y) ) are called intuitionistic I1-fuzzy adjacent points and intuitionistic I-fuzzy points ( x,
Ha1(X), vial(X) ), intuitionistic I-fuzzy line (e, pg(e), vigi(e) ) are called incident with each other. If two district
intuitionistic I-fuzzy lines (e1, Kj(ew), viei(e1) ) and (e2, Hei(e2), vigi(e2) ) are incident with a common intuitionistic I-fuzzy
point, then they are called intuitionistic I-fuzzy adjacent lines.

Definition 1.9. An intuitionistic I-fuzzy line joining an intuitionistic 1-fuzzy point to itself is called an intuitionistic I-fuzzy
loop.
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Definition 1.10. Let [F] = ([A], [B], f) be an intuitionistic I-fuzzy graph. If more than one intuitionistic I-fuzzy line joining two
intuitionistic 1-fuzzy vertices is allowed, then the intuitionistic I-fuzzy graph [F] is called an intuitionistic I-fuzzy pseudo
graph.

Definition 1.11. [F] = ([A], [B], f) is called an intuitionistic I-fuzzy simple graph if it has neither intuitionistic I-fuzzy
multiple lines nor intuitionistic I-fuzzy loops.

Example 1.12. F = ([A], [B], f), where V. = {v1, v2, v3, V4, Vs}, E={a, b, ¢, d, e, h, g } and f: E—> VxV is defined by f(a) = (v1,
V2) , f(b) = (v, v2), f(C) = (v, v3), T(d) = (v, va), f(€) = (v3, Va), f(h) = (Va4, Vs), f(Q) = (v1, vs). An intuitionistic I-fuzzy subset [A]
= { (vq, [0.5, 0.7], [0.2, 0.3] ), (v2, [0.4, 0.6], [0.1, 0.3] ), (v3, [0.4, 0.8], [0.2, 0.2] ), (v4, [0.3, 0.5], [0.2, 0.3] ), (vs, [0.3, 0.7],
[0.2,0.2] ) } of V. An intuitionistic I-fuzzy relation [S] = { ( (v, v1), [0.5, 0.7], [0.2, 0.3] ), ( (v1, V2), [0.4, 0.6], [0.2, 0.3] ), ( (V1,
vs), [0.4,0.7], [0.2, 0.3] ), ( (v1, v4), [0.3, 0.5], [0.2, 0.3] ), ((v1,Vs),[0.3,0.7], [0.2, 0.3] ), ( (v2, v1), [0.4, 0.6], [0.2, 0.3] ), ( (2,
v2), [0.4,0.6], [0.1, 0.3] ), ( (v2, v3), [0.4, 0.6], [0.2, 0.3] ), ( (v2, Va), [0.3, 0.5], [0.2, 0.3] ), ( (v2, vs), [0.3,0.6], [0.2,0.3]), (
(vs, v1), [0.4,0.7],[0.2,0.3] ), ( (v3, v2), [0.4, 0.6], [0.2, 0.3] ), ( (v3, v3), [0.4,0.8],[0.2,0.2] ), ((vs, va),[0.3,0.5],[0.2,0.3]),
((vs, vs), [0.3,0.7],[0.2,0.2] ), ( (va, va), [0.3, 0.5], [0.2, 0.3] ), ( (Va, V2), [0.3, 0.5], [0.2, 0.3] ), ( (va, v3), [0.3, 0.5], [0.2, 0.3]
), ((va, va), [0.3, 0.5], [0.2, 0.3] ), ( (va, Vs), [0.3, 0.5], [0.2, 0.3] ), ((vs, v1),[0.3,0.7], [0.2,0.3]), ((vs, V2), [0.3, 0.6], [0.2, 0.3]
), ((vs, v3), [0.3,0.7],0.2,0.2] ), ( (vs, va4), [0.3, 0.5], [0.2, 0.3] ), ( (vs, Vs), [0.3, 0.7], [0.2, 0.3] ) } on V with respect to [A] and
an intuitionistic I-fuzzy subset [B] = {(a, [0.4, 0.5], [0.2, 0.4]), (b, [0.3, 0.5], [0.2, 0.3] ), (c, [0.4, 0.6], [0.2, 0.4] ), (d, [0.2, 0.5],
[0.3,0.4]), (e, [0.3, 0.5], [0.2, 0.3]), (h, [0.3, 0.5], [0.3, 0.4]), (g, [0.3, 0.6], [0.2, 0.4]) } of E.

(v1, [0.5,0.7],[0.2,0.3])

(9, [0.3,0.6],[0.2,0.4]) a, [0.4,0.5],[0.2,0.4])

(b, [0.3,0.51,[0.2,0.31)

(vs, [0.3,0.7],[0.2,0.2]) (v2,[0.4,0.6],[0.1,0.3])

(h, [0.3,0.5],[0.3,0.4])

(d, [0.2,0.5],[0.3,0.4]) (c, [0.4,0.6],[0.2,0.4])
(v4,[0.3,0.5].[0.2,0.3]) (vs, [0.4,0.8],[0.2,0.2])
(e, [0.3,0.5].[0.2,0.3])
Fig 1.1

In figure 1.1, (i) (v, [0.5, 0.7], [0.2, 0.3] ) is an intuitionistic I-fuzzy point. (ii) ( a, [0.4, 0.5], [0.2, 0.4] ) is an intuitionistic I-
fuzzy edge. (iii) ( v, [0.5, 0.7], [0.2, 0.3] ) and ( v, [0.4, 0.6], [0.1, 0.3] ) are intuitionistic I-fuzzy adjacent points. (iv) ( a, [0.4,
0.5], [0.2, 0.4] ) join with ( vy, [0.5, 0.7], [0.2, 0.3] ) and ( v, [0.4, 0.6], [0.1, 0.3] ) and therefore it is incident with ( vi, [0.5,
0.7], [0.2, 0.3] ) and ( v», [0.4, 0.6], [0.1, 0.3] ). (v) (a, [0.4, 0.5], [0.2, 0.4] ) and ( g, [0.3, 0.6], [0.2, 0.4] ) are intuitionistic I-
fuzzy adjacent lines. (vi) (b, [0.3, 0.5], [0.2, 0.3] ) is an intuitionistic I-fuzzy loop. (vii) ( d, [0.2, 0.5], [0.3, 0.4] ) and ( e, [0.3,
0.5]. [0.2, 0.3] ) are intuitionistic I-fuzzy multiple edges. (viii) It is not an intuitionistic I-fuzzy simple graph. (ix) It is an
intuitionistic I-fuzzy pseudo graph.

Definition 1.13. The fuzzy graph [H] = ([C], [D], f) where [C] = < Y, vicg > and [D] = < Yoy , viop > is called an
intuitionistic I1-fuzzy subgraph of [F] = ([A], [B], f) if [C] < [A] and [D] < [B].
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Definition 1.14. Let [F] = ([A], [B], f) be an intuitionistic I-fuzzy graph. Then the degree of an intuitionistic I-fuzzy vertex is

defined by d(v) = (d, (v),d,(v)) where d,(v) = D :U[B](e) *2 :U[B](e) and
ee f 71(u,v) ee f 71(v,v)

W= D Vig® +2 D v®) .

ee f - (u,v) ee f _1(v,v)

Definition 1.15. Let [F] = ([A], [B], f) be an intuitionistic I-fuzzy graph. The total degree of intuitionistic I-fuzzy vertex v is

defined by di(v) = (dy,(v), dr,(V)) wheredr () = >, g4 (&) + 2 > g4 (€)+ wav) = dy(v) + wa(v) and
ee f 7l(u,v) ee f 7l(v,v)

dr,\)= Y. Vg (©) + 2 > Vg () +viav) = dy(v) + via(v) foral vinV.
ecf 71(u,v) eef _1(V1V)
Definition 1.16. The minimum degree of the intuitionistic 1-fuzzy graph [F] = ([A], [B], f) is 6[F] = ( 6,[F] , 6,[F] ) where
8u[F] =rmin{ d,(v) /veV } and §,[F] = rmax{ d,(v) / veV} and the maximum degree of [F] is A[F] = (A,[F], A,[F])
whereA [F] = rmax{ d,(v) / veV }andA,[F] = rmin{ d,(v) /veV }.

Definition 1.17. Let [F] = ([Al, [B], f) be an intuitionistic I-fuzzy graph. Then the order of intuitionistic I-fuzzy graph [F] is
defined to be O[F] = (0,[F] , O,[F] ) where 0,[F] = ZV:ILI[A](V) and O,[F] = ;V[A](V)
ve €

Definition 1.18. Let [F] = ([A], [B], f) be an intuitionistic I-fuzzy graph. Then the size of the intuitionistic I-fuzzy graph [F] is

defined to be S[F] = (S,[F1, S,[F]) where S, [F] = Z IL{[B](e) and S,[F] = Z V[B](e) .

eef () eef ()

Definition 1.19. An intuitionistic I-fuzzy graph [F] = ([A], [B], f) is called intuitionistic I-fuzzy regular graph if d(v) = [m,
n] for all vin V. Itis also called intuitionistic I-fuzzy [m, n]-regular graph.

Definition 1.20. An intuitionistic 1-fuzzy graph [F] is an intuitionistic I-fuzzy [m, n]-totally regular graph if each
intuitionistic 1-fuzzy vertex of [F] has the same total degree [m, n].

Theorem 1.21. The sum of the degree of all intuitionistic I-fuzzy vertices in a intuitionistic I-fuzzy graph [F] = ([A], [B], f) is

equal to twice the sum of the membership value of all intuitionistic 1-fuzzy edges. That is Z d(v) =2S([F)).

veV
2. DEPTH OF INTUITIONISTIC I-FUZZY EDGE AND HEIGHT OF INTUITIONISTIC I-FUZZY EDGE OF
INTUITIONISTIC I-FUZZY GRAPH
Definition 2.1. Let [F] = ([A], [B], f) be an intuitionistic 1-fuzzy graph. Then the depth of intuitionistic I-fuzzy edge [B] is
defined by D([B]) = (ua( [B] ), viai( [B]) ) = (rmin { pej(e) / e<E) }, rmax { vis(e) / e<E) }).
Definition 2.2. Let [F] = ([4], [B], f) be an intuitionistic 1-fuzzy graph. Then the height of intuitionistic 1-fuzzy edge [B] is
defined by H([B]) = (ura( [B]), vial( [B]) ) = (rmax { wey(e) / e<E) }, rmin { vig)(e) / e€E) }).
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Example 2.3.

(b, [0.1,0.4],[0.2,0.4])
(a, [0.3,0.5],[0.2,0.5])
(u, [0.4,0.5],[0.2,0.3]) @-4])

(f, [0.3,0.5],[0.2,0.4])

(e, [0.2,0.4],[0.2,0.4]) (¢, [0.2,0.5],[0.2,0.4])

e N

(w, [0.305100204]) (g (020510304 & [0-2051[0104)

Fig 2.1 Intuitionistic I-fuzzy graph [F]

Here D(B) = ([0.1,0.4],[0.3,0.5] ) and H(B) = ([0.3,0.5], [0.2,0.4] ).
Remark 2.4. ClearlyD([B]) < [B](e) < H([B]), since ppi([B]) < wei(e) < u([BI) and vipy([B]) = visi(e) = vim([BD).

S([F

Theorem 2.5. Let [F] = ([A], [B], f) be any intuitionistic I-fuzzy graph with |V| = p and |E| = q. Then D([B]) < —— <

H([BD.
Proof. Suppose [F] = ([A], [B], f) is any intuitionistic I-fuzzy graph with p-intuitionistic I-fuzzy vertices.
Obviously, uoy([B]) < [B](e) < H([B]) = > D([B]) < > [B](e) < D H([B])

ecE ecE ecE

([F])

= qD([BD < S([F]) < qH([B]) = D([B]) < < H([BD.

Theorem 2.6. Let[F] = ([A], [B], f) be any intuitionistic I-fuzzy simple graph with p-intuitionistic I-fuzzy

vertices. Thenzs([ D < H([B]).

Proof. By Theorem 2.5,@ < H([B]) = S([F]) < qH([B]) = % < H([B]).

Theorem 2.7. Let [F] = ([A], [B], f) be a intuitionistic I-fuzzy complete graph with p-intuitionistic 1-fuzzy vertices.

H([B]).

25([F])

Then D([B]) < S oS

Proof. By Theorem 2.5,D([B]) <

@ < H([B]) = qD([B]) < S([F]) < qH([B])

SinceF is intuitionistic I-fuzzy complete graph,

”(”Z_I)D([B]) <S([F]) < ”(”T'”H([B]).Which implies that

D([B]) < 2258 < H([B)).

Theorem 2.8. Let [F] = ([A], [B], f) be a intuitionistic I-fuzzy complete graph with p-intuitionistic 1-fuzzy vertices and [A] be
[s,t]-constant function.

25([F])

Then D([B]) = e 1)

H([BD.
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Proof. Assume that [F] is a intuitionistic I-fuzzy complete graph with p-intuitionistic

I-fuzzy vertices and [A](v) = [s, t] for all v in V.That is pe(e) = ws (x,y) and yei(€) = ¥5] (x,y) forall x, y

eef"1(xy) eef1(xy)

inV. Then implies that pg () = ppay(x) N s (v) and yppi(€) = ypa(x) Uy () =[sit] forallx and y in V,
so D([B]) = [B](e) = H([B])
= D([B]) = > [BI(e) = >_H([B]) = qD([B]) = S([F]) = qH([B])

ecE ecE ecE

which implies 222 D ([B]) = S([F]) = =2 H([B)).
_ 2s(FD _
HenceD([B]) = e H([B]).
Corollary 2.9. Let [F] = ([A], [B], f) be an intuitionistic I-fuzzy complete graph with p-intuitionistic I-fuzzy vertices and [A]
be a [s, t]-constant function. Then
>-d(v) = p(p-LH([B]) = p(p-1)D([B])
veV
Theorem 2.10.1f [F] is an intuitionistic I-fuzzy [m,n]- regular graph with

p-intuitionistic I-fuzzy vertices. Then H([B]) = [Z%'Z].

Proof. Suppose [F] is an intuitionistic I-fuzzy [m,n]- regular graph with p-intuitionistic I-fuzzy vertices. Here d(v) = [m, n] for

p[m, n]
2

allvinv, Y d(v) =Y [m,n]=p[m,n]. We get 25([F]) = p[m,n] implies that S([F]) =

veV veV

. By 2.6 Theorem,

p[m,n]

2l < 2Dy (iB)) = L) < H([B]) which implies that H([B]) >

Theorem 2.11. Let [F] = ( [A], [B], f) be a intuitionistic I-fuzzy complete graph with p-intuitionistic I-fuzzy vertices and [A]
be [s, t] -constant function.

Then H([B]) = [s,t] = D([B]D).

Proof. Assume that [F] is a intuitionistic I-fuzzy complete graph with p-intuitionistic  I-fuzzy vertices and [A](v) = [s,t] for

all vinV. That is pg(e) = H18)eer-1(x) (x,y)

and ye(e) = ¥is) (x,y) for all x, y inV. Then implies that g (e) = ppa(x) N ppa(v) and yig(e) = ypa(x) Uy ()

eef~1(xy)
= [stf] for all x and y in V. Therefore d(v) =@ —DJstjfor all v in V. Which implies that
2. dWv)=>(p-DIs,tl=p(p-DIs,t] . By Corollary 29, > d(v)=p(p—YH([B])=p® - DB

veV veV veV

HenceH([B]) = [s,t] = D([B)).
Theorem 2.12. Let [F] = ( [A], [B], f) be any intuitionistic 1-fuzzy simple graph with p-intuitionistic 1-fuzzy vertices . Then
§([FD = (p — DH([BD.

Proof. For any intuitionistic I-fuzzy graph, §([F]) < @. By Theorem 2.6,@ < (p — DH([B]) which implies that

8([F]) = (p — DH([BD.
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Theorem 2.13. Let[F] = ([A], [B],f) be an intuitionistic I-fuzzy complete graph with p-intuitionistic I-fuzzy vertices and [A]
be [s, t]-constant function.

Thend([F]) = A([F]) = (» — DH([B]) = (» — DD([B]).

Proof. By Theorem 2.11, d(v) = (p — 1)[s,t] forall vinV and

H(B) = D(B) = [s,t] also §([F]) = A([F]) = (p — DIs, ]

implies that 5;[_”’ = AIE(FID [s,t] = H([B]) = D([B]) _@ % implies that S([F]) = A([F]) = (p — H([B]) =

(p — DD([BD).

Theorem 2.14. If [F] = ([A], [B], f) is a intuitionistic I-fuzzy [s,t] -totally regular graph with p-intuitionistic 1-fuzzy vertices.
Then dr(v) < (p-1) H([B]) + 2L
Proof. For any intuitionistic I-fuzzy graph, 2S([F]) + O([F]) = p[s, t].

By Theorem 2.6,S([F]) < p(pT_l)H = p(p — DH([B]) + O([F]) = pls, t]

= p(p — DH([B]) + O([F]) = pdr(v). Hence dr(v) < (p-1) H(B]) + Z2.

Theorem 2.15. If [F] = ( [A], [B], f) is both intuitionistic I-fuzzy [m,n]-regular graph and intuitionistic I-fuzzy [s,t]-totally
regular graph with p-intuitionistic I-fuzzy vertices. Then dr(v) < (p-1) H([B]) + O([F]).

[mn

0([F1) = [s.1]

Proof. By Theorem 2.10, H([B]) = ——. By hypothesis,[m, n] + —=

= (p-)H([BI) +2L2 >[5, f] 5ar(v) < (p-1) H([BI) + 20

Theorem 2.16. If[F] = ([A],[B],f) is a intuitionistic I-fuzzy complete graph with

p-intuitionistic 1-fuzzy vertices and [4] is a [s, t]-constant function.

Then O([F]) = pH([B]) = pD([BD.

Theorem 2.17. Let [F] = ([A], [B], f) be any intuitionistic I-fuzzy graph with respect to set VV and E where |V| = p and |E| =

2.dw)

q. Then q D([B]) < VT < qH([B)).

Theorem 2.18. Let [F] = ( [A], [B], f) be any intuitionistic I-fuzzy simple graph with p-intuitionistic 1-fuzzy vertices. Then
D d(v) < pp - DH((B.

veV

Theorem 2.19. Let [F] = ( [A], [B], f) be a intuitionistic I-fuzzy complete graph with p-intuitionistic I-fuzzy vertices.
Thenp(p — D(B]) < D d(V) < p(p - DH(B).

veV
Theorem 2.20. Let [F] = ( [A], [B], f) be a intuitionistic 1-fuzzy complete graph with p-intuitionistic I-fuzzy vertices and
[A] be [k]-constant function.

Then p(p — DD([B]) = »_d (V) = p(p — DH((B)).

veV
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Proof. By Theorem 2.8, D([B]) = % = H([B]). Since [F] is a intuitionistic I-fuzzy complete graph with p-intuitionistic I-

fuzzy vertices and by Theorem 2.19, so p(p — 1) D([B]) = Z d(v) =p - DH(B).

veV

Theorem 2.21. Let [F] = ([A], [B], f) be a intuitionistic I-fuzzy complete graph with p-intuitionistic I-fuzzy vertices and [A]
be [s,t]-constant function. Then z d; (V) = p?H([B]) = p?>D([B]).

veV
Proof. By Theorem 2.20, Y d (V) = p(p — 1) H([B]) =p(p — 1) D([B]).
veV
= z d; (v)= Z d(v) + Z[A] (v), since [4] is [s,t]-constant function,
veV veV veV

=p(p — 1) H([B]) + pH([B]) = p*H([B])
similarly Y d- (v) = p> D([B]).

veV
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