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Abstract : The concept of unidominating function is introduced and the unidominating function of a path is studied in [6]. The
concept of minimal unidominating function and upper unidomination number are introduced in [7]. In this paper the authors
study the minimal unidominating functions of a path and determined its upper unidomination number. Further the number of
minimal unidominating functions with maximum weight is found.
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l. INTRODUCTION

Graph theory is one of the most developing branches of Mathematics with wide applications to various branches of
Science and Technology. Theory of domination in graphs introduced by Berg[1] and Ore [2] is a rapidly growing area of research
in Graph Theory. Domination and its properties have been extensively studied by T.W.Haynes and others in [3, 4].

Hedetniemi et.al.[ 5 ] introduced the concept of dominating function and it is attracted by many researchers because of its
applications. The concept of unidominating function is introduced by the authors and the unidominating functions of a path are
studied in [6]. The concept of minimal unidominating function and upper unidomination number are introduced in [7].

In this paper minimal unidominating functions of a path are studied and the upper unidomination number of a path is
found. Also the result on the number of minimal unidominating functions with maximum weight are obtained. Further the results
obtained are illustrated.

1. MINIMAL UNIDOMINATING FUNCTIONS AND UPPER UNIDOMINATION NUMBER:

The concepts of unidominating function, minimal unidominating function, upper unidomination number are defined as

follows:

Definition 2.1: Let G(V, E') be a graph. A function f:¥ — {0,1} is said to be a unidominating function

if flulz1 vveVand flv) =1,
ueNlrl
Z fw) =1 vveVand flv) =0

UEN[V]

where N[v] is the closed neighbourhood of the vertex 1.

Definition 2.2: Let £ and g be functions from V to {0.1}. We say that f = g

if flu) = glu) ¥ u eV, with strict inequality for at least one vertex u.

Definition 2.3: A unidominating function fF:¥ — {0,1} is called a minimal unidominating function if for all g < f.g is not a
unidominating function.

Definition 2.4: The upper unidomination number of a graph G(V.E) is defined
as max {F(V)/F is a minimal unidominating function},

where f(V) = Z it}
WEV
The upper unidomination number of a graph G is denoted by [, {G.
111. UPPER UNIDOMINATION NUMBER OF A PATH
In this section the upper unidomination number of a path and the number of minimal unidominating functions with
maximum weight of a path are found.
Theorem 3.1: The upper unidomination number of a path F, isEJ.

Proof: Let B, be a path with vertex set V.= {v.vs. ..., vp b
To find upper unidomination number of F;, the following five cases arise.
Case 1: Let n = 0(mod 5).
Define a function f:¥ — {0,1} by
() = I'L fori= 2.3.4(mod 3),
fled =14 for i =0,10mod 5).
Now we check the condition of unidominating function at every vertex.
Subcase 1: Leti= 0(mod 5} and i # n. Then f(r;) = 0.

Now » @) =f(vi)+F@)+fwi)=1+0+0=1

uenlr;]
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Fori=n, Fld =flvp_ )+ fly,)=1+0=1
ueNle,]
Sub case 2: Let i = 1(mod 5) and i = 1. Then f(r;) = 0.
Now ¥ FOu) = F(viy) + F(v) + Fvry) =0 +0+1= 1
uenlr;]
Fori=1, fa) =fle)+flm)=0+1=1
wenlr,l

Sub case 3: Let i = 2(mod 5). Then f(1;) = 1.
Now Z fld = flvi )+ fled + flr) =0+1+1=2>1
ueNlr;l

Sub case 4: Let i = 3(mad 5).Then f(r;) = 1.

Now Y FG)=f(ui )+ f)+fra)=1+141=3>1.
ueNlp;]

Sub case 5: Let i = 4(mod 5). Then f(v;} = 1.

Now D flu) = f(vii) + FO) + Frn) =14+140=2> 1.
uenlr;]

Since Ffluw) =1 when f(r;) =1 and Flu) = Lwhen flv) =0,
ueNly;l uenlp]

it follows that £ is a unidominating function.

Now we check for the minimality of f.

Define a function g: V" — {0,1} by

glvd = fly;)vv; eV, i # k. k = 2(mod 5) and gl ) = 0.
Then by the definition of f and g it is obvious that g = f.
Suppose &k = 2. Then

glw) =glv)+glv.)=04+0=0=1
ueNlv,]

Suppose k = 2. Then
Z 90 = glvg_s) + glvg_) + glv) =0+0+0=0= 1.
ueNlry_,]

Since k = 2(mod 5), k—1 = 1(mod 3). Then glw._,) = flv._,) = 0.
Again glv,) = flv,) = 0.
That is Z g(u) # 1 for which glv) = 0.
WEN[V]
This contradicts the definition of unidominating function.
Therefore g is not a unidominating function.
Similarly when & = 3.4(mod 5, then also it can be shown that g is not a unidominating function.
Since g is defined arbitrarily, it follows that there exists no g = f such that gis a unidominating function. Hence for all
possibilities of defining a function g = f. it can be seen that g is not a unidominating function.
Hence f is a minimal unidominating function.

Now Zf{u] S 0414141404+ 0414141403222
WEV 5 5
Therefore L,(E) = %‘ -—— (1)
If £ is a minimal unidominating function of E,. then it can be seen that amongst five consecutive vertices in E, at most
three consecutive vertices can have functional value 1 and at least two vertices must have functional value 0.
Therefore sum of the functional values of five consecutive vertices is less than or equal to 3. That is

ifiu.-]sz. if{u;]i& i flv) < 3.
i=1 =6 i

=n-4
5 ip n 3
Theref’nrez £ :Z ) +Zf{v,-] bt Z Flo) =3+3 4+ +3< ?”
=6 [ 2

uEV i=1 i=n—4 ——times
5

This is true for any minimal unidominating function.
Therefore max{f(V}/f is aminimal unidominating function} = !?r'

Thatisk, (B,) < & — = = (2)
Thus from the inequalities(1} and (2}, T,(RB,) = g??' = P—"]

5
Case 2: Letn = 1(mod 3).
Define a function f:V — {0,1} by
{1_]_11 fori=234(mod 5).i =n -2,
fled =14 for i = 0,10mod 5).i = n.
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and f{v,_-1 =10, f{1p,) =1. Then this function is defined similarly as the function f defined in Case 1 except for the vertices
v,_- and v, So we check the condition of unidominating function in the closed neighbourhood of w,,_z.17_-. 17—, and .

Flw = flo,_ )+ floy D +flu, ) =14+140=2>1,

WEN[Vy—3]

fld) = flog o) + flu, )+ flv,_ ) =14040=1,

UENPr—2]
Z fld) = flog o)+ flu,_J+flu)=040+1=1,
UENPr—y]
D Fa) =fl )+ fla) =041 =1
UEN[ V]
Since Fflu) =1 when f(r;) =1 and Flu) =1 when f(;) =0
ueNlr;l weNlrl

it follows that £ is a unidominating function.
Now we check for the minimality of f.
Define a function g: vV — {0,1} by
glrd=fly) vy, eV, i £ n and gli,) =0
Then by the definition of f and g it is obvious that g = f.
Now g(1,) =0, but Z gl =glv, ) +gl)=0+0=0=1.
UEN[ ]
Therefore g is not a unidominating function.
Hence for all possibilities of defining a function g = f., it can be seen that g is not a unidominating function.
Therefore § is a minimal unidominating function.
Enl
uelr 2

(We will take 5 vertices as one group so that their functional values sum is 3 and there are FT_E' such groups. The remaining
vertices are & and their functional values sumis 2 + 17,

Therefore T,(E,) = [E:J - ——11

Let f be a minimal unidominating function of F,.

Suppose n =& Then the possible assignment of  functional values to these six  verticesis
1.0,0,1,1.0 or 0.1,1.0,0,1 or 0,1,0,01,0, so that f(V) = 3 and

3 (n—6) an — 3
.‘*]u:nwZf{u]=ﬂ+1+1+1+ﬂ+'“+EI+'J.+'J.+EI+EI+1=T+2+1 =—-=

r(F) =3 3”] [18
weer sl ls T
Letn = 11.
As in Case 1 of this theorem we have ¥ f(1;) = 3 for any five consecutive vertices.

Therefore Zf{u,-] 53{?15——1].

Now we assign the functional value to v, as follows.
Suppose flv, ) = 0.

Then f(V) = f(v,) +Z Flu) =0+

3{?1—'].]_3?1—3_ [3?1
5 5 Llsr
Supposef (1, } = 1.

1—-1
In such case among the —=

sets of five consecutive vertices, there will be one set of five consecutive vertices whose functional
values sum is 2. Otherwise the aSS|gnment of functional values makes f no more a minimal unidominating function.

Therefore F(V) = flv,) +Zf':b:|+ Z Fl;)

|i"-1-
3{11—6] . 3n—3

| 3n

< 2 .

=1+ = + = =

(Here this set need not be the last set of five consecutive vertices. It can be between the set of vertices v, 15, ... v, _5. FOr
convenience we have taken the last set of five consecutive vertices).

Since f is arbitrary, it follows that [,(F,} = [%‘J —-——(2)

Therefore from the inequalities (1) and (2), we have T,(B} = EJ

Case 3: Let n = 2(mod 3.

Define a function f:V — {0,1} by
for i = 2.3.40mod 5),

1
JF{L'I'J = I[] for i=0, 1(mod 3).

On similar lines to Case 1 we can show that f is a minimal unidominating function.
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Now f(V) Zf{u =0+1+1+1+0++0+1+1+1+0+0+1
uel
E{n -2 3n-1 3n
5 T1T7 s 51
By the definition of upper unidomination number,

LR} = [E?HJ ——=(1

Let £ be a minimal unidominating function of E,.
Suppose n =2.  Then the possibilities of assigning functional values to these two vertices is 1,0 or 0,1, so that

1=1= =&
f{”_l_[sJ_[EJ'
Let n = 7.
NOW n=20mod5) = n— 2= 00mod 5). Soby Case 1 we have

Z £ 3(11 - ?].

Then for the vertices v,_,and,. we have
flu,)=0or1 and f{b,,. J=1lor 0. So flv,_,) -I—_f{lff.] =

-2 in—-1 3
Ther‘eﬁ:ur'ez Flud = Z Flo) f{pr, I+ Fly, ]} :i ) — 11 = n5 I e

3
WEW

Thus T,(8) = |F] - - - (2)

Therefore from the inequalities (1) and (2), it follows that T, (B} = EJ

Case 4: Let n = 3(mod 5).
Define a function f:V — {0,1} by

{1)_IL fori= 234(mod S)and i = n
fld =14 fori = 0.10mod 5),
and flu,) =0.

We can verify in similar lines as in Case 1 that £ is a unidominating function.
Now we check for the minimality of f.
Define a function g:V —{0.1} by
glvd = flu vy, eV.i£=n—1and glv,_,) =0
Then by the definition of f and g it is obvious that g = f.
Now glv,_,) =0, but
glu) = glv, )+ glv,_ ) +gly, ) =04+0+0=0=1
WEN[PR—]
Therefore g is not a unidominating function.
It can be seen that for all possibilities of defining a function g = f, g is not a unidominating function.
Therefore f is a minimal unidominating function.

Nawa(u]=n+1+1+1+n+---+n+1+1+1+n+n+1+n
uelr
3n—-3)  In-—-4

! 311]
5 TS 51
L ]
Therefore [,(F) = [?J - ——(1).

Let £ be a minimal unidominating function of F,.
Suppose n =3. Then the vertices wv,.1,.1; have functional values 0,1,0 and this is the only one possibility, so that

L) =r0) =1=|2=3.
Let n = 8.
As in Case 1 of this theorem we have X f(1;) = 3 for any five consecutive vertices.

Therefore Z flv;) = 3‘{?15——3]

Similar to Case 3, for the vertices 17,_, and1,, here also we have
fll=0o0or1l and flv,_,)=1or0, sothat flv,_,)} + flw,) =1
Now we assign the functional values to 1, as follows.

Suppose flv,} =0,

in

3n—-3) In—4
=5}

Then F(V) = flv,) +Z Fod+(Floy_ D+ Fl)) <0 + —tl=—0

Suppose flv,) =L
Then as in Case 2 we have
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nz_:fu Zfrcbn Z Flop) _M+2.

Therefore f(V) = flv, ) + Z flo) + {f{br L +f{1’r']}
3(n — 8) In —4 Snl
2 57

Sl+———+#2+1=———=
Since f is arbitrary, it follows that I[,(F,} =< [?J -——1(2)
Therefore from the inequalities (1) and (2), it follows that T, (7} = [!:J

Case 5: Let n = 4(mod 3).
Define a function f:v — {0,1} by

a1 fori= 234(mod 5),and i # n,
flo) = { otherwise.
and f(w,) =0.
Then on similar lines of Case 1 it can be shown that £ is a minimal unidominating function.
Further,

3n —4) in—2 |3n

Zf(u]=[]+1+l+l+ﬂ+———+U+1+1+1+U+U+1+1+U= = +2= z lS'
uel
Therefore T,(B,) l— —— -1

Let f be a minimal unidominating function.
Suppose n = 4. Then the possibilities of assigning functional values to these four vertices are 0,1,1,0 or 1,0,0,1, so

thatf (V) = 2 = | =] =[],

Letn = 0.

If £ is any minimal unidominating function of F, then the pendent vertices 17, and 17, must satisfy the following conditions.
Flo)d +flv) =1 and flv,_,) + flu) = 1.

‘\]u:uw n = 4{mod 5) = n — 4 = 0(mod 5).Then asin Case 1,

Z £0) 3{n —=1-]

Therefore F(V) = Z Fld = flo )+ fle) + z flv) + f':lfr- I+ flu, ]}

S{n—‘l-J . 3n—4
=]l +— 1] = ==l
=L+ 3 + 3 3

in

Since f is arbitrary, it follows that [, (£, = [—J - ——({2
Therefore from the inequalities (1) and (2), [, (B} = [?J

in

Thus for all possibilities of n, we have I, (B} = [!?FJ N
Theorem 3.2: The number of minimal unidominating functions of F,with

1 when n = 00mod 5),
[:?FJ when n = 10mod 3).
maximum weight is { . when n = 2(mod 5),
E] +; E] EJ + EJ when n = 3(mod 3),
E] +1 when = = 4(mod 5).
Proof: Let F, be a path with vertex set ¥ = {v,, 15, v, 19 1

Now we find the number of minimal unidominating functions with maximum weight in the following five cases.
Case 1: Let n = 0(mod 3).
The function f defined in Case 1 of Theorem 3.1 is given by

L - L & & & & & L . -
o 1 1 1 0 o - - 0 1 1 1 o
The functional values of fare 0111001110 — — —01110.

Take @ - 01110, Then the functional values of f are in the pattern of aaa ...a (here there areg a's). These letters aaa ...a

can be arranged in one and only one way. Therefore there is one and only one minimal unidominating function with maximum
weight.

Case 2: Letn = 1(mod 5).

The function £ defined in Case 2 of Theorem 3.1 is given by
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 mm— - - . - - . - - .
o 1 1 1 0 o 1 1 o o 1
The functional values of f are 0111001110 — — — 01110011001,

Takea — 01110, b5 — 0110.Then the functional values of f are in the pattern of

R T L= _—
5

_ n—-6 n-6 T AL AR S
aaa ... ab01(here there are _a’s). As there are .- a's and one b, these letters can be arranged in TE‘u_ = T'_"‘T =

ways.
Therefore there are "T'L minimal unidominating functions.
We further investigate some more minimal unidominating functions of B, with maximum weight in the following way.
Define a function f,: ¥ — {0.1} by
{1]_{1 for i=0.14(mod 5).i#n,
Alvd =14 fori = 2,30mod 4),
and f(u,) =0
First we show that f; is a unidominating function.
Sub case 1: Leti = 0(mod S)and i = n — 1. Thenf, (v;) = 1.

Now ) filw)=f(v_)+A@)+Aiv.)=1+41+1=3>1
uenlr;]

Fori=n -1, @ =fi(vpy)+ filvJ+fln)=1+1+0=2 =1

wEN 1y _y]

Sub case 2: Let i = 1(mod 53} and i = L,i =n. Then f (v;) = L

Now filwd = fi(vio )+ fi(v) +filvip)=1+140=2
ueNlr;]

Fori=1 fFl =flp )+ f)=14+0=1

ueNle,]
Fori=mn, @ =fi(vp )+ filw)=1+0=1.
ueNlry,]

Sub case 3: Let i = 2(mod 5). Then f (v;) = 0.

Now ) £l =fi(v)+ A0 +HAi(v)=1+040=1
ueNlr;]

Sub case 4: Let i = 3(mod 5). Then £ (1;) = 0.

Now ) =f(vi )+ Aw) +A(vi ) =0+0+1=1
uenlr;]

Sub case 5: Let i = 4(mod 5). Then f (1;) = L

Now ) filw)=f(v_)+A@) +Aiv.)=0+1+1=251
uenlr;]

Thus f{u] = 1 when f{v,-] =1 and f{u} =1 when f{u,-] =10
ueNly;l uenly;l

Then it follows that f, is a unidominating function.

Now we check for the minimality of f.

Define a function g: v — {01} by

glv) = fily) for i=12,...,ni =k forsome k = 4(mod 5),
and g(wvy) = 0.

Obviously g = f; and

glu) =glvp ) + gl _ )+ gl ) =04+04+0=0=1.
uenNley_]

Fork=n-1, EuEM[L‘.:—::H{uJ = l:.'l":l"i'!—:iJ +5{Ui'!—:] +H{vi’!—l] =0+0+0=0=1
That is Z g{u] # 1 for which g{v) = 0.

UENP]
This contradicts the definition of unidominating function.
Therefore g is not a unidominating function.
Similarly when k = 0,1 (maod 5) then also we can show that g is not a unidominating function.
Therefore for all possibilities of defining a function g = f . it can be seen that g is not a unidominating function.
Thus f; isa minimal unidominating function.

Further,
n—6 in—3 in
ﬁ_{u]:1+D+U+1+'L+'L+U+---+U+'L+'L+1+U+ﬂ+1+1+[]:1+3(TJ+2: 5 :l

=l

UET
The functional values of £, are given by
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w .
1 0 0 1 1 1 o --- 0 1 1 1 0 0 1 1 0

The functional values of f, are 1001110 — —— 011100110,
Take @ — 01110, b —0110.Then the functional values of f, are in the pattern of 10aaa ...ab (here there are ? a's) In

similar lines as above it can be proved that there exist ”T_L minimal unidominating functions.
Thus there are FT_L + "T_L = :“5_: = EJ minimal unidominating functions with maximum weight.
Case 3: Letn = 2(mod 3).

The function f defined in Case 3 of Theorem 3.1 is given by

L - & & & & & & & i & 4
1 1 1 a  ----- 0 1 i 1 a 0 1
The functional values of f are 01110 — — — 0111001,
Take @ — 01110. Then the functional values of fare in the pattern of aaa ...a01.

As these letters aaa ...a can be arranged in only one way, there exist one and only one minimal unidominating function.
Now as in Case 2, we will get another minimal unidominating function with the same weight.
Define a function £, : ¥ — {0,1} by
- for i =014 (mod 5],
filwi) = J{ll] otherwise.
On similar lines as in Case 2 of Theorem 3.2 we can show that f; is a minimal unidominating function.
Further,

3itn—-2) 3n-—-1 |3n
Zﬂ{u]=1+U+U+1+1+1+U+---+U+1+1+1+n =1+ z =— =?I.
UET
The functional values of f; are given by
1 0 o 1 1 1 o0 . : 1 1 1 o

The functional values of f; are 1001110 — — — 01110,

Take @ - 01110. Then the functional values of f; are in the pattern of 10aaa ... a.

These letters aaa ...a can be arranged in one and only one way. Therefore there exists only one function.
Thus there are two minimal unidominating functions with maximum weight.

Case 4: Let n = 3(mod 5).

The function f defined in Case 4 of Theorem 3.1 is given by

& 1 i 1 o & 1 o s 1 8

The functional values of f are 0111001110 — — — 01110010,
Take @ — 01110, ¢ — 010. Then the functional values of fare in the pattern of aaa ...ac (here there are ”T_g a's}. Then
as in similar lines of Case 2 it can be seen that there are

“T_g +1= % = E] minimal unidominating functions with maximum weight.

Now as in Case 2 and Case 3, we will get some other minimal unidominating functions with maximum weight.

Define another function f:¥ — {0,1} by

fld=fly) vy eV fori=n—4.n-2,

and filv,_4)=0and filv, -)=1 n=8&

Then we can check easily the condition of unidominating function in the closed neighbourhood of w,_4. vy _g.1%_- and v,_,
and hence it follows that f; is a unidominating function and which is also minimal.

Then

3(n —8) In—4 3n
Zﬁ_{u]=EI-I-'J.+'J.+'J.-I—U+"'+U-I—'J.+1-I-1+U+U+'J.+'J.+EI-I—U+'J.+'J.+EI= 5 + 4= 5 =[?

HEV

The functionf; is given by

o 1 1 1 Q - - - o 1 : o @ 1

= 1

The functional values of f, are 01110 — — — 0111001100110,
Take @ — 01110, b — 0110, Then the functional values of f; are in the pattern of aw ... abb. (here there are %B a's).

As there are == a's and two b's, these letters a's and b's can be arranged in

ER =5(%) ("T_!) = f[ﬂ ijays. Therefore there exist 5 E] EJ minimal unidominating functions.

Define another functionf,: ¥ — {0, 1} by
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N for i = 0,1,4 Umod 5).i £n — 2,
fov) = {n for i = 2.30mod 5).i = n.
and flv, -1=0 fliy,) =1, n=8.
Similar to earlier cases we can show that the function f£ is a minimal unidominating function. Further,

3(n—8) In—4
Zf:(u] =1+04+04+1+14+1+04+-+0+14+14+14+0+04+1+14+0+ EI+1:1+?+2+1: 5
REV
in
==

The functionf, is given by

- . . . a o — o . . . . - .

1 o 0 1 1 1 o --- 0. 1 1 0 0 1
The functional values of £ are 1001110 — ——01110011001.
Take @ - 01110, k- 0110.Then the functional values of f. are in the pattern of 10aaa ...ab01. (here there are%g a's.)
As there are FT_E a's and one b, there exists”T_E +1= FT_! = EJminimal unidominating functions.

Thus there are E] +f E] EJ +EJ minimal unidominating functions with maximum weight.

Case 5: Let n =4(mod 3
The function f defined in Case 4 of Theorem 3.1 is given by

o 1 1 1 6 . . . @ 1 1 1 o Q 1 1 0

The functional values of f are 01110 — — — 011100110,
Take @ — 01110, 5 — 0110. Then the functional values of £ are in the pattern of aa ...ab (here there are nftn's). On

similar lines to Case 4 we can see that there are

HT_J' +1= %L = E] minimal unidominating functions with maximum weight.

As in previous cases we investigate for another minimal unidominating function with maximum weight.
Define another function f,: " — {0,1} by

- for i = 0,1,40mod 5).
filwi) = Jill:l otherwise.
Similar to earlier cases we can show that f; is a minimal unidominating function.
Now
Zﬁ{u] =1+0+0+1+1+1+0++0+1+14+14+0+0+1
HEV
3n—4) . In—2 |3n
B 5 -5 s

The function f; is given by

L i i i i i r r i r i i &

1 0 0 1 1 1 0 - 0 11 1 0 0 1
The functional values of f;, are 1001110 —— — 0111001,

Take @ - 01110. Then the functional values of f; are in the pattern of 10aaa ...all.
As these letters o ... @ can be arranged in only one way, there exists one and only one minimal unidominating function.

Thus there are E] + 1 minimal unidominating functions with maximum weight. m

IV. ILLUSTRATIONS

Example 4.1: Let n = 13,

Obviously 15= 0(mad 3).

The functional values of a minimal unidominating function f defined in Case 1 of
Theorem 3.1 are given at the corresponding vertices of F,-.

Y b Y Vg 5 % b ! Vg Y10 117 Mz M3 Yig Vs
. . . . - . - . - - . - . —
0 1 1 1 0 0 1 1 1 o 0 1 1 1 )

Upper unidomination number of P, is T',(P,;) = EJ =0,

There is only one minimal unidominating function forF,; with maximum weight 9.m
Example 4. 2: Let n = 21.

Clearly 21= 1(mod 3).

The functional values of a minimal unidominating function f defined in Case 2 of
Theorem 3.1 are given at the corresponding vertices of F,.

[JRAR1904995 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org 628


http://www.ijrar.org/

© 2018 IJRAR November 2018, Volume 5, Issue 4 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

% v, v ; v ¥
2 : p s ¥ Yo% b T T N T R T T TR T SRS I Tt TR 2

a %« & w = W® ¥ = ®# = @« « # & & = a4 = % a =

o 1 1 1 g 0 1 1 1 o 0 1 1 1 2 0 1 1 o o 1

Upper unidomination number of B, is T, (B, ) = [%J =12,

There are 4 minimal unidominating functions that exists from f with maximum weight12. The functional values of another
minimal unidominating functionf, defined in Case 2 of
Theorem 3.2 are given at the corresponding vertices of F., .

% ¥ ¥ .
+ = 5 ¥ '“',; ¥ L=} 11 13 I|I'IS % % 18 17 18 ) 0 n

- ——————=

1 o o 1 i 1 o a 1 1 i o a i 1 i a o i i a

There are four such minimal unidominating functions.

Thus there are [%J = 8 = (4 + 4 minimal unidominating functions with maximum weight 12.m
Example 4.3: Let n = 17.

Clearly 17= 2(mod 3).

The functional values of a minimal unidominating function fdefined in Case 3 of

Theorem 3.1 are given at the corresponding vertices of P, .

L] v W W W
i 2 E 4 s & T % "4 o Y Mz Mz Y1e Vis 1§ 17
& & & & w & # = & & ® & & & & 9w &
0 1 1 1 0 0 1 1 1 0 0 1 1 1 0 0 1

Upper unidomination number of F,, is T, (F-1 = [s—;J = 10.

There exists only one minimal unidominating function.
The functional values of another minimal unidominating function £, defined in
Case 3 of Theorem 3.2 are given at the corresponding vertices of F,,.

W L L ¥ W
: 2 3 1 ‘s & ki % Yg o Y Mz Mz Yie Yis 1§ 17
a4 —— % & & —« =&
1 o 0 1 1 i o o 1 1 1 0 o 1 1 i o

There exists only one minimal unidominating function.

Thus there are two minimal unidominating functions for F,- with maximum weight10.m
Example 4.4: Let n = 23.

We know that 23= 3(mod 5).

The functional values of a minimal unidominating function f defined in Case 4 of
Theorem 3.1 are given at the corresponding vertices of F.,.

10y Pouow % Y % " e "n . " "w s 3§ 17 om 1B m 0op ¥ o2
w4
0 1 ! ! 0 0 | ! 1 0 a 1 1 1 ] a 1 1 1 0 0 1 a

Upper unidomination number of P, isT,(P.;) = [%J =13.

There are E] = 3 minimal unidominating functions with maximum weight 13.

The functional values of another minimal unidominating function f, defined in
Case 4 of Theorem 3.2 are given at the corresponding vertices of P,

L1 . . .
: 2 3 4 g ' ki o "3 T I TR T T T T T 1

- - - - - - - - - - - - - - - - - - - - - & -
1 1 1 3 & 1 1 ] - 8 1 1 1

There are 5 E] EJ = 10 minimal unidominating functions with maximum weight13.

The functional values of another minimal unidominating function £ defined in
Case 4 of Theorem 3.2 are given at the corresponding vertices of F.;.

|
% 3 ] . LI ] 10 un i 12 " s 5 B 13 0 EE]

o a 1 1 1 a = 1 1 1 a o 1 1 1 0 o 1 1 a o

There are EJ = 4 minimal unidominating functions with maximum weight13.

Thus there are3 + 10 + 4 = 19 minimal unidominating functions for P.; with maximum weight13.m
Example 4.5: Let n = 19,

Clearly 19 = 4(mod 3.

The functional values of a minimal unidominating function f defined in Case 5 of

Theorem 3.1 are given at the corresponding vertices of F,5.
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LA W - . ¥ ¥ ¥ W

= "" L ¥ l e 4y X ¥ a ¥ - 1
2 * 4 5 & % a ] lrl.,- Y11 .'... i3 14 v.?- 16 17 i8 iz

*« & & &4 = ® * = ## =& ®% = ®% & & = & = %

] 1 1 1 o o 1 1 1 o ] 1 1 1 o o 1 1 ]

Upper unidomination number of P,; isT (P, = EJ =11.

There are E] = 4 minimal unidominating functions with maximum weight11.

The functional values of another minimal unidominating function f£ defined in
Case 5 of Theorem 3.2 are given at the corresponding vertices of P,g.

0 % . . ¥ v ¥ ¥

] L W L4 ¥ W L L LA w LI LA - .
Y 2 4 5 & T a 9 10 11 11 13 14 15 15 17 18 ]

- & ——a— & 8§ 8 % o o —a %
o o 1 1 1 o o 1 1 1 o a 1 1 o o

There is one and only one minimal unidominating function with maximum weight 11.
Thus there are E] + 1 = 5 minimal unidominating functions for F,, with maximum weight 11.m

V. CONCLUSION: The upper unidomination number of a path is proved in five cases basing on the number of vertices. This
work gives a scope to find upper unidomination number of a cycle and upper total unidomination number of a path.
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