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Abstract: Ina graph G = (V, E), let f be a mapping from
vertex and set V to {0, 1, 2}. If every vertex v such that f
(v)=0 is adjacent to at least one vertex assigned 2 under f
or adjacent to at least two vertices assigned 1 under f,
then f is called an Italian domination function of G. The
sum of f (v) all over G is the weight of f. The minimum
weight is the Italian domination number of G. To
determine the Italian domination number of a graph is NP-
complete. The upper bounds on Italian domination
numbers of P (n, 1) and P (n, 2) are calculated by
constructing recursive Italian dominating functions. The
lower bounds on Italian domination numbers of P(n, 1)

and P(n,2) are proved using the bagging method and the
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dominating cost function method respectively. Therefore,
the Italian domination numbers of P(n,1) and P(n,2) are

determined.

Key words: domination on graphs; Italian domination

number; Petersen graph
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Fig. 4 Italian domination function f in Case (7)
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Fig. 5 Italian domination function f in Case (8)
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yi(P(n,2))=y.(P(n,2))— 1. SEH:
3n
= l2] 2y >15 1l = |—
EH 16 H#in =5y (P(n,2)) { 5 1° [1] HENNING M A, KLOSTERMEYER W F. Italian domination
. P i s [J]. Discrete Applied Mathematics, 2017, 217: 557.
AR E 2 14 RIZE R 16, 1] LAFG 552 #1117 i frees
— ° [2] CHELLALIM, HAYNES T W, HEDETNIEMI S T, et al.
R 17 y’( P(n,2 ) )i 2}’( P( n,2) )’ .JHZP(H ’ Roman {2f-domination [J]. Discrete Applied Mathematics, 2016,
)RR RAE, 204: 22.
[3] LI Zepeng, SHAO Zehui, XU Jin. Weak {2} -domination
3 Q:E.L/k\’ number of Cartesian products of cycles [J]. Journal of
Combinatorial Optimization, 2018, 35: 75.
. . R [4] GAO Hong, XI Changqing, LI Kun, et al. The Italian
ASCEZMSE T X Petersen & P, DM P domination numbers of generalized Petersen graphs P (n, 3)
(n,2) WY RE R AN A o 38 2o A 3 T 38 44 9 2 R A [J]. Mathematics, 2019, 7: 714.
szﬁﬂ [ZI;&’?% §|J P(?’I 1 ) ﬂ:‘[] P(n 2) j(;":”#?fﬁljgﬁﬁ/]t [5] STEPIEN Z, SZYMASZKIEWICZ A, SZYMASZKIEWICZ
%‘. *UH%/&: ST Pg‘%ﬂ}“’"ﬂ%ﬂ ’Fﬁ ’fjl\ Izlgﬁff/\ DIJ "LEEU% 'L‘lj P L, et al. 2-rainbow domination number of C,[]Cs [J]. Discrete
Applied Mathematics, 2014, 170: 113.
|
(o, DRIP o, 2) KRR T I e BPE TP, (61 prpsar b, SUMENIAK T K. On the 2-reinbow domintion in
R > — . . .
1 ) %n P(n ,2 ) Eﬁ%”ﬁ%ﬂﬁﬁ@%ﬁﬁﬁ : )’l 77» 1 ) )* graphs [J]. Discrete Applied Mathematics, 2007, 155: 2394.
An [7] HAO Guoliang, HU Kangxiu, WEI Shouliu, et al. Global
N J— T [ Bl P 73
n; ¥ n=0,3,4(mod 5) if , 71(P(n,2)) IV 51 e Italian domination in graphs [J]. Quaestiones Mathematicae,
An 2018, 41: 1.
n=1,2(mod5) i}, y,(P(n,2))= [ —‘ o [ [8] RAHMOUNI A, CHELLALI M, Independent Roman {2] -
domination in graphs [J]. Discrete Applied Mathematics, 2018,
WASEN T P(n, D) P(n, 2) BRFFERIECS 2- %00 236+ 408.
BEHIBCZ M X ZR v (P(0,1)=y.(P(n,1)); 24 [9] FAN Wenjie, YE Ansheng, MIAO Fang, et al. Outer-
n=>5,8( mole)HﬂL y (P(n,2) )_7 (P(n,2))—1; independent Italian domination in graphs [J]. IEEE Access, 2019,
Y 2 /1 ’ /2 ’ ’
THIJ P 9))— p 9 7: 22756.
S,y (P(n,2))=y,.(P(n,2))s [10] HAYNES T W, HENNING M A. Perfect Ttalian domination
AN, 2 n=0(mod 4 )i}, P(n, 1) &R H| & ; in trees [J]. Discrete Applied Mathematics, 2019, 260: 164.
Mn=0(mod 4}, P(n, DANEZKFIE. P(n,2) [11] SHAO Zehui, JIANG Huiqin, WU Pu, et al. On 2-rainbow
) %j(ﬂ:‘l“g domination of generalized Petersen graphs [J]. Discrete
SN o
Applied Mathematics, 2019, 257: 370.
[12] EBRAHIMI B J, JAHANBAKHT J, MAHMOODIAN E S.
e STk AR : Vertex domination of generalized Petersen graphs [J]. Discrete
B L AR IR B BRSO IR S CER Mathematics, 2009, 309: 4355.
VAR B, A, YRS o [13] TONG Chunling, LIN Xiaohui, YANG Yuansheng, et al. 2-

FH T SRR B4, AR R

ook rEfs SRR S

rainbow domination of generalized Petersen graphs P(#n,2) [J].
Discrete Applied Mathematics, 2009, 157: 1932.



