[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

144 ARl ) olad F Al o2b, sla g

(o)l oRsils psle 4, 15)

SIS SO Lol b suce b ouscS plocio a5l g due (yo dbaily

Sthle slows ( Sbede sunn
2k, busiiils ey olKiils
AV BIVE iy YIRS /78 CTIS
oS
el S5, slyls G GIF a5 6 5ba d oo sas (3 Sas8 5l cenl &jle G G1LE D(G) o0isS jloio sue
5 D(G) canSplate asls wlin &jpod i o0 bai> Slen 5w 095 cos s &5 el K, d L oo,
co g 45wl 5, 0 L JU 650l S, S shls G SIS T sl a5 cnl d s sas 5SS G GLS
S GEG) 2 {1,2,...k} s n 23 &5y 5l aien SI5 G o5 (05 0she bi> Sloa 5005
0 GV el e sl (sl ansls SlecSs e, Gsbre sl cosl oSa) Sl G sl 51 s 5el S,
d 55 @ slaJb sl @ o] o & el €(V) = (a1,8, ..., 8k) iy SKE (5l S, 4 4255 LV (K,
axsl ansls glite Sy slaaS wilie ugs, ST Cenl plolid BB C s5al S, el V p adly 1< 0 < K
B 55mal S, o G SIS T sl oS el K e mmo s0e 0258255 G BIS det(G)  ololes sae
o B Sy plalis sae b saiiSplaie (el 5 sae o Ay clie ool o sl ansls S5, K L ololis
(sl plp o] ool sae b STas siien BIS o eaiS plate patls medd oo i 0hgh 0gb e
<l D'(G) < det (G)

bl sas waisS plaie jasld waS pleis sus tguadlS sejlg

Ao o

Lacl aiiwn Lag o eoas i bay o] slacl a5 Coul dtun dcgame S sl (o2b, Jow &8ly 0 GIF

e 0ilen) WS o b e poas | Ll a5 asl ol Ll e LS 5 e cilizee glacaond wiilys oo
5 loolgls Aiwgas a5 cewl ool 5l slacsame BI,E a5 el &ygo cnl & BLS 558 s x5 (S pnKdeS
Slaggose 5l (o ST 4l wload (Jog) bype pads sivd bbb los a5 wgs; spacss lrasgoe )
Jbo 5o bl o,bged o5l oo Ll dlsgts Pl ot Joe g oS s 4 a5 ol @S Lol )0 ot
D91 (S ywndS yawglow Big> jeux Ll .cllaS Lo |, Al T 4,k FlS5eS sl )y alivs J> LAVYF
SS9 BS (65015, (B1F aykai 0.0 ,8 solitul Lo, sleJae (ol ouel sl BLF 05ls 5IVAVA e o as
Ll o oS, 0,8 nba sl oolaiwl o] IS 0,S0s, .l B1,5 (6,108 o 5 slralinss o5 slacdl>
oS el A 550 (6ls el S, wdlo ool o S Cule, | ols Cussase (6 el S5, ol 45 el n

S5 9 (hoe laaise; jo g0k slas p)l5 SIS G}MT&) Dabls S5y (5 9lme (JL) u“i) 9o TR QT )

alikhani@yazd.ac.ir g oo 5°


https://fa.wikipedia.org/wiki/%D9%85%D8%B3%D8%A6%D9%84%D9%87_%D9%BE%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C_%DA%A9%D9%88%D9%86%DB%8C%DA%AF%D8%B3%D8%A8%D8%B1%DA%AF
https://fa.wikipedia.org/wiki/%D9%85%D8%B3%D8%A6%D9%84%D9%87_%D9%BE%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C_%DA%A9%D9%88%D9%86%DB%8C%DA%AF%D8%B3%D8%A8%D8%B1%DA%AF
https://fa.wikipedia.org/wiki/%D9%85%D8%B3%D8%A6%D9%84%D9%87_%D9%BE%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C_%DA%A9%D9%88%D9%86%DB%8C%DA%AF%D8%B3%D8%A8%D8%B1%DA%AF
https://fa.wikipedia.org/wiki/%D9%85%D8%B3%D8%A6%D9%84%D9%87_%D9%BE%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C_%DA%A9%D9%88%D9%86%DB%8C%DA%AF%D8%B3%D8%A8%D8%B1%DA%AF
https://fa.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%DB%8C%D9%87_%DA%AF%D8%B1%D8%A7%D9%81
https://fa.wikipedia.org/wiki/%D8%B1%DB%8C%D8%A7%D8%B6%DB%8C%D8%A7%D8%AA_%DA%AF%D8%B3%D8%B3%D8%AA%D9%87
https://fa.wikipedia.org/wiki/%D8%B1%DB%8C%D8%A7%D8%B6%DB%8C%D8%A7%D8%AA_%DA%AF%D8%B3%D8%B3%D8%AA%D9%87
https://fa.wikipedia.org/wiki/%D9%84%D8%A6%D9%88%D9%86%D8%A7%D8%B1%D8%AF_%D8%A7%D9%88%DB%8C%D9%84%D8%B1
https://fa.wikipedia.org/wiki/%D9%84%D8%A6%D9%88%D9%86%D8%A7%D8%B1%D8%AF_%D8%A7%D9%88%DB%8C%D9%84%D8%B1
https://fa.wikipedia.org/wiki/%D9%85%D8%B3%D8%A6%D9%84%D9%87_%D9%BE%D9%84%E2%80%8C%D9%87%D8%A7%DB%8C_%DA%A9%D9%88%D9%86%DB%8C%DA%AF%D8%B3%D8%A8%D8%B1%DA%AF
https://fa.wikipedia.org/wiki/%D8%AC%DB%8C%D9%85%D8%B2_%D8%AC%D9%88%D8%B2%D9%81_%D8%B3%DB%8C%D9%84%D9%88%D8%B3%D8%AA%D8%B1
https://fa.wikipedia.org/wiki/%D8%AC%DB%8C%D9%85%D8%B2_%D8%AC%D9%88%D8%B2%D9%81_%D8%B3%DB%8C%D9%84%D9%88%D8%B3%D8%AA%D8%B1
https://fa.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%DB%8C%D9%87_%DA%AF%D8%B1%D8%A7%D9%81
https://fa.wikipedia.org/wiki/%D9%86%D8%B8%D8%B1%DB%8C%D9%87_%DA%AF%D8%B1%D8%A7%D9%81
https://fa.wikipedia.org/wiki/%D8%A8%D8%B1%DA%86%D8%B3%D8%A8%E2%80%8C%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C_%DA%AF%D8%B1%D8%A7%D9%81
https://fa.wikipedia.org/wiki/%D8%A8%D8%B1%DA%86%D8%B3%D8%A8%E2%80%8C%DA%AF%D8%B0%D8%A7%D8%B1%DB%8C_%DA%AF%D8%B1%D8%A7%D9%81
http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

b, slaiagh WAl ) oleds F ol Y.

(sl o2l psle 2,29
Sy stlize lacodgame (28,5 Jhai o b i) ol 5o ool (i e S slaalins  ogdle Lo ls S LeS
Carlo )3 gy §l0 )5 L egiie slaaliue BI S polic ) g ol o g 5l g, 53, Aol S g4
Gl 5o Sl St oz g 9B, Jl 50 eie (eele SIS Sl Al (nl 92y (nl b ogdie S g e pole
ol e Lol syl enls g 00isS pleite 55l A pamge IS 5 ol (5505, L allas
s Asgay 5 | yindSLe ol8ails Alre ygies 4o b sl a5 LV Ml (L8 WS as” alis 5l (g peel 5,
. T AR
ladS slp (oo mSiws oS (5,8 0,08 oS aim Jels (ggal> oS atws conl Lol (50,8 a5 X BT
ol ) wilg e X SBT wldS atws cpl po adS Nl lp liaseis BB e dliwgas a5 aijls 84>
8,10 5L gliie 0 pScaws diz 4 JBlas X BT .S soliztul laoldS gl oo pScns
0 S s 90 b Lass o8 T ol ails g5 S atws ,o 5w b oS i 31 as el opl jglaos b
05 Cewd dus 4y 8l ol T bl oS atws o oS zu b jlaz s ST oS5 ol Gles e glae
Gl o1 o S0 S5 0 Lo U lereas 1) oS aiws dbl> g 815 SO wes, Glereas 1) laadS 51 paie;ls
el Glo BB Y S 5l sl b gl U138 0ldS s Al

NI O

B8 0a4k0 3l ooliiwl b oS dwd dliowo Gl N JSCS

lp il Gla S (58,5 Jlai 5o L sl atnly wulS anws IS0 4 il SO1S wlS s Al Cls>

Gooles 5l Lo el ool BLF G = (VE) oS (5,8 o0 oo |y dlins ol euilyf oo codS auss ail>
oz wads o olid AUL(G) L1, G B1F sla t5u 065 05,5 whngds [Y] niS oo solitul GI,5 o sl
ooosy ohas wly S am e 5l elate gl e osls las distg(X,Y) LG SIS 0y 9 X () g0 o Lol
ooy el S, sl K o ol e as e 51 w0gd e samsl plitie K (GBI ol oly T L jsle
o83y 408 Glocanz 5 Gl lor zé (50 095 gap ST w090 ousl st ploze T i V = {1, 1}
20 Gleape B0 o slp ST cwl aaiS pleiel el S; S0 9 K O ledy WSS Lais
D(G) G G135 Touss jlaie sus .0l O(X) # ¢ (0(X)) a5 sbas ail axils sez5 X Lul, Aut(G)
ool il K, d b s pleie ooy 6melS, S5 syl G BLE aS s ysbas canl d s sae o 5SS

el [F] Yslaly o7 s S walin o pgoas [¥] el oass yme C5lS 5 el Aliusas sue

1. Macalester

2. Stan Wagon

3. Distinguishing number
4. Albertson

5. Collins

6. Kalinowski

7. Pilsniak


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

" GLE Sy ol BB sae by ouiiS jylate Lol g sae oy Ala

AL b el 5, S5 sl G BIS T sl a8 d gmmo sue (3 SasS |, G G155 D'(G) Noass ploce
Slepp (5,09 sl (BIF ST wles S i b oo b Slea (5w 095 cod ki &5 wil )
izt ol D(G)=LG o liesly GBI ol ,5es &oleds ool VT oS pileie sae o8 5T il
3 alE 5l eslgils san oansS ple sasls 5 sae sl G =Ky 51 Lis 5 51 el D(G) = |V(G)]
n =345 gl D(Py) =D'(Py) =2 o551 m =3 51 Jo gl col ond alze [Y0F]
S oaalin pilsioe Slola aites D(Cy) =D'(C) =2 026 ol 5 D(Cy) =D'(Cy) =3
s D'(Kpp) =2 o551 P = 4 51 isges sl il S5 olgsdoay wilgi e |[D(G)-D'(G)| s a5

"'\"SLSA UL"’ ‘) O\.\».»S)JLQ.».A LPLQB')"\'CLX"AJG"‘) \ MW‘D(Kp,p) = p+ 1

Lf]y auas

2wl D'(G) € D(G) + 1 o5l el = 3 aspo 5l aned BI,S G oS 5,3 )

D'(T) = D(T) + 1 L, D'(T) = D(T) o5l el N =3 o sl s oT oS 5,8 Y

sl

G bl 5l 655, 3 CE(G) = {1,200, K} 5l N2 3 550 5l atean GBI G oS o8
warg LV (5,05 Gl V ol e gl (ol sl SlocSy oS, «jglne sla b ol Sow) Canl
1<1 < kidSasb]olasag ol joa8 cwlc(v) = (ag,a, .., aK) i 26K € 65l
sae il atsls glite S, sbbaS walisne we, 51 canl ololis BB € 50l SS, cnl V b olns
BB 6500l 5, o G SIS T sl a8 csl K e s sas 00585 (G G5 51 det(G) ¥ sloles
o Sl OlecSs am el ) g Jel cpmune SLE e e 0] sl asly &, KL gloles
Sl 3l 5015, Sy i |, (8) cend ¥ IS GBS pspie ool e 2 sln sl det(G) 2 2
AL 590 0 (W) 0y SBS € (el S5 Y pl (sl sl oo s8ls lii (D) ced ¥ S 0 G

c(u)=110, c(v)=021, c(w)=210, c(x)=201, c(y)=101, c(z)=001.

(€) coomad ¥ St ol ot Jolb (6l K5, S5 € aass s Soliie 55, oS G s, o>
95 5%y S8 (§5al S ol (sl o e ol | GBS 51 s gt LB (5l S
W LI PRY

c'(u) = 20, c¢'(v) =30,c'(w) =21, '(x) = 12, c'(y) = 02, c'(z) = 01.

il det(G) = 2 4, cpl 5l g conl oas solin] K5 g0 5l dais € 65l o

sl ansls SlacSy slocss, « sl

1. Distinguishing index
2. Detection number


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

2k slegiegs ¥l o) oleds F als "y

(o3)lg> o8ails psle 4 ,23)

G G1,5 51 olwbids B g ol K5, Y Ui

Sl 5 SO 2wl due g 0uisS 3l due dlayly

Cawddy oaiiS ploie sae sl oYL 1S BLS Ao o ke 5 plolid sae leolatll b isu cpl yo

SIS o] 5518 slacs s slules sae 5 G5 S oS plate sue o lalal, lo 4 G sl
Sl 55, oS sl iSTas cel G G185 JU 5l g5l S5, K S5 € iS58 [9] ¥ dmiad

k+r—1

el r J 4,0 )‘ L)ugs)
GolSlocabn = 3 as e 5l G o 31,5 5l Sl 16 o3l Ss K SG € 51 IV ¥ amas
sl a0 u*’T) (k+ = 1) SSlas el
.\))5] Cawddy ‘) ¥ :&.ua.‘? u‘yu;ov 9 Y Lgl)LaB )l oél.é:\.w‘l.g

el > 3 a5 laies BIS G oS 5,5 F Al

D@ s (47 deZ(G) ") ST G G s A S
w—sbng > (k+;_1) aSyebasaabng oy GGl 5 0T a0l e, slass , 51 Y

cwlk < det (G) o5
k+r—1 . L o
- aS s ebana sl ol GG, 5 0T a >0l wes, slows 51 Y

etk < det (G) o5

‘J._u:l) I’lr = (

CE e b aigs i Gl wl a5 Sl b olaws el M ojlail 5 N &5 e 5l dien BIF G oS 58
Sy e 0ol G UIF (\G‘;g sae b) 590 a3, M-N+1 sae el M-NH1 (o o] cowsas G 5l (5 ,.51,8
W‘D(G) S det(G) olfu]u.\.wlal.lj S 1)504.15)51’1 2 3 @ﬁ)lm;s\)f(})flbw

1. Betti number


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

"y GLE Sy lolid BB sae by ouiiS jylate Lol g sae oy Ala

oS oo S 0 1) El g ol ap ol L3 gl ]
Do oo Call oS> Ve g ) slaacad 5l solituwl b g canl e 50 SO G STt P =0 310
ady ol € H90 Jlgie oghy Xqpeen, Xk oS 2,8 0,00 C LSS 450 G G815 o80T sl =1 51y
a5 syt wigdh 3131 C 490 5 Xa e, Xie oghy b Bl T, o, T acgame Ky stlgie G g,
o e e obis Ty b1y ey ol il o o T UKy Loy 5l oolizl b G 5l oas Wl G155
5 oail witea X 5l J oalol o 5 Tyl e, degeme lp ol N(j)(Xi) oS
CGE(G) = {12,..., det(G)} cutls oS o8 izen il NY (%) = {vf;),... 0)}
@l K, det(G) L Gl oo ploie (550015, SO anbsl jo el Gl Slolis LB 550155, S
SIS TSk j21 euly wSo S5 T glacs,s pog, Il sline cnl gly oS 0
oz S on 55, (VD VYY) 5, L1, v L T st T {v), vty
C 155 o) S35y sl oS o0 55, C((X, VD L1, v L, 1 S5 S tyg 8 polie o,y
S5 93 b oaisS plate joboar |, C 90 ug, T b K2 6 5108 o S5 j0 [, K oim ) 4550
sy 0 < t < k‘tmﬁcsoub)é%lfoolowojlog.ng?)S k < 55\)9.[‘,*5@&)"5\
{12,...k} = & g sl ey == Tk =0 s Ti1,..., Tiy #0 aSysbar o)l
ROWIES PR (W
09y 4 stiie Sl ded a5l @ ax g5 b oS o0 K5y V b 1y Xjq, e, Xip oS, ded o501 £FK ST,
boa 4 azgi b g il (Sslite Sl (olulis BB (65l S5 )0 Tit o Ti’t oS, S ax o
o) nl )0 S az s ) ded a5 S o0 a2 (GBS0 (nl o ey 4 Ll bS5, Jlal
1, C es sdy FolErT sl G 5l 30T, ool bl 2y j055 £ 51 agoml 5 eiylo Sgliie slass,
)G es (B39 4 )y degeme 55, Ut T aspome 55 ooy 5, 00 5 2,100 4S5 ol
sloie ysbay 5, det(G) Lss L1, C g, aulyise dBH(C)=D(C) 5> o5 T sl t =0 51,
iS5l 1) C gn uhy FolS o] il G 5l g5l cpl Ll 2 055 F 51 s oS 55, 0aiiS
3,0 (B095 4 )y degere 3], Uit Ty aspome 55 ooshy 95 021 3 9 S)lose
Gl 5, Aet(G) Sl LY U asle lads 1, C jen g, o5l ot =1 stk 51y,
G 5l 5l ol Ll (3 p005 f 5145 0008 o0 amii ¥ US54 a2 b 2l 0l 50 008 0
& g asgama 551, Uy T asgome 1o gy 55 00l 5l 9 3lose &5 2l 1, C yeo g, oSl il

0,85 0 S0y


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

2k slegiegn ¥l o) oleds & als ¥

(o3)lg> o8ails psle 4 ,23)

t=1 t=2 t=3
I i
k=3 /\ /\
1 2 1 2
1 2 1 w201 2 1 1
k=4
1 11 2 1 2 1 2
. .1 . . .1 . . .1 . . '1 . . '1 .
k=5 1 /N 2 1 /N2 17\ 1 1 /N2 i‘.;/\;.‘.'z
1 2 1 2 2 22 2 221 2

Yy <ds O M)QC)BG wSS) ‘S}MT&) Y J&d

S x5 milyi oo V, W E V(G) = { X1, 0, Xk} oghy 5al 555 byt 4295 b el a0 30
S5 olass a5 5 sbas )08 3929 Sy colwcSs a0 LV, W E V(G) — {Xq, ..., X} ol 90 0 lp oS
| OdﬁMS)JLO-A—Q 6)_~n15_§:)—det(G) a_i: L 6).;..91&) 9 Canl (5"'@ ‘5'.2.:)09.7- f U"‘)"L""
2,5 ol 0 4a8 3l ceend lgiedy ils g0 ], £ A8
Gﬁfl;ub)owOo‘beB‘¢)5ai_u)L_Jn 2 3 LJ)A)‘MJ‘J_)’G Mua)_s?u
olfL‘)" RO

D(G) < min{det (T): T €T} + .

er = {u, Wil ey = sl Bis b Lblie 5 Gl alesds 518 o0 T oS 03 .ol
oS 2R S B e U Ay, by lpea T ocse el Gl {uy, wy b
Ssysbaast Tl Jue = {xy} ST.cwl T 5l Slulis LB 55015, c: E(T) = {1,..., det(T)}
LU ool G oS on 5015, €({X YD) S5, L Ly ol o T distr(x, up) < distr(y, ug)
Jloel 1y 25 Sl g 05 o0 A5 50 G wshy ln 1) (6500155 (nl oS 00 (5500155, det(T) + 1 3,
Wi g U (wes, S, o8] el distg (ug, ug) # distg(wi,ug) S12< 1 SPd,e sly oS e
G o33y 5l 0aisS late (5500l , S (55005l oS 00 ol oo o i AEt(T) +1 002 S5y
S, LG ) u‘j) ks Uy 1y el f(Ug) = g o551 il G 5l 5wl S5, op) s> w095 5T .ol
5] il G 5l o5l s,y Ladl> Sled e 5w 095 510,18 00 (5095 4 lg dcgemme Sygots = 1 50

Te o . iy . — : ; 0] .
Sl 555 975 4 a2 g5 b el f(X) = Y S 5bas wijls 0925 ] 2 1 G sl N (Ug) 0y 5X g,


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

o GLE Sy lolids BB sae by ouiiS jylate Lol g sae oy Ala

A0 1) 5 cdle o dslsl yo cal {1,000, det(T)} acgome 5l sgae Y 3 X wss, 5, w05 (o0 4
oS (s
ooy s Syliie S5, A S Y 5 X e, ez oSl sl degr(x) = degr(y) 1.
Dsliie ¥ s X L jalome gy slm o (i) Sl lads slacss a8 50 0525 () o0 S (o0 4
el 6}-.:-0]&) Ll S5 09> S5 f P 095 aS el b cnl (asloe cdlas ol Ll !
d=7—=1,j,j + 1 &lp sm el f(X) =¥ 9 o8] sl degr(x) # degr(y) S1.¥
INO (u) N Ne(®)| = NS (u) n N, M
Gol S, gy azsi Ly ol b el {1,100, det(T)} acgoms | 520 Y 5 X o5, S5, |
d=]—1,j+ 1 &lp S 0 a2
INO(u) N Ne()| = NS (u) 0 N
N () 0 Nr )| = [N Cup) 0 Ne()| ™

&5‘/ ) 2 ~~§b o A M ‘(Y) 9 (\) L.SL mLsﬁl Y )‘ c._)l_&" L.J‘ L 5 Yl ~

e i s e NG (u) NN (O] = NG (u) N Np(y)| == 1,j+1
sl (285 Sy ol o) 4 azg b ol degr(X) = degr(y) o5 el

plote 3ol S5 Az )3 g Sl (55l Sy LSlo 50 j09 5 Lot Glon (50,095 cnlplo
oo a8 )8 las woly s 513 et 0T g ol D(G) < det(T) + P g, 5l g el oS
Pedse ol @S> gy Zel

b agTcays osbad O3t gty S A je 5l 490 GBS (gl & 8o solunsli 45 5,5 ssnlice iy oo
il 5 elyidoa; Wlgi e D(G) — det(G) o a5 aupd oo bt V i 51 oliciul
cwldet(Ky) =3 m 2 3 moo sae jo gl [8] V¥ &uas
< D(G) — det(G) = K a5 o,ls 3935 G pliiie L5 K e ué 5 peasns o0 (sl A dopuad
JolS G1S saiSplate sde o F dedd 4 axg b oSl wil Kipg JolS Gl5 G Bls 31 .ol
25 0 b oS> 90 cnl 0 g D(Kky3) — det(Kyyz) = K o)l D(Kyy3) =k + 3

Ol o) Ay i S0 A e )Y S SIS e e aails o e 90 Ol L ) (e )
gy sl L il < (D(G) “; = 1) r=23 sl o> 6l gc oY Gl
oS oo e [, ) e ¥ A8y e oyl aglie Ly el 2 = D(G) < ¥ = det(G)

FNCLIE SR SRS PN I WEL EVRE SV NSV S


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

2k slegiegs ¥l o) oleds F als 1§

(o3)lg> o8ails psle 4 ,23)

D(G) < det(G) caols b 81,5 3 Jlo ¥ JsCi

oSl sbng < (D(G) :r B 1) G, s5iri =0, o, —, 5
el det(G) < D(G)

<l D(G) £ det(GQ) + P o el dEU(C)HY 1Sl G GI,5 00 oo s0e .Y

BlF S 2 lolll due g susss ploso (oL daly
Sloolainl b s oS (0 sl sl s <o lolis sae g oaSTime Ll o sladaly (Lo L1y (isu ol
W‘)S]as" Cewddy d‘; IRVELY J.)Lo.,..o ua.}-Lm 6‘)’ @Lmul; ‘UT
aod s 53 Glulid sue (0 3868 5 0 5S, wdia Ay () 5 Dy(n) w5 6538 AL V] 4 auas
do(n) = [ D) =n—1 N> 3 b sae gl )
n = 6 6‘)_.:3D1(n) =3n= 3,4‘,5 6‘)_.: ol..fo] M‘@Mog&_& n=> 3 Mua)_s Y
coldy(n) = [ | s aasb o Dy(n) =n—3
5D2(1‘1) =3n= 5,6,7 6‘)__:5‘D2(4‘) =2 OL_.?QT leoun > 4 M‘ﬁ)_s Y
‘51)_35‘d2(n)=2‘4S n S 9‘5‘1_>u»_~>w_®g.,_w‘D2(n):n_4cn2 8(5‘)—’
. — | -5+V8n+9
ol oS ploie Jb (550155, S5 G SIS 5 ololis BB 550155, o )
2wl D'(G) < det(G) o lgon G &I5 Gl Y
o G 315 5 olalis W s 50el 5, 0 G E(G) > {1,2,.., K} 5 det (G) = K pus o jp () ol
Gl S5,y faS g 5bas aily G BIS 5l o5 ,003 SO STl 00 plaiie (550155, S € o oo Lt
ol o8, 54 olass a5 o ls 3529 5, (G5l olecSs a0 b olgsds ol 90 8 sl ez o8 T wausS Lais> 1) €
455 2l 1) placSy A2y 5l olssds T, 50 o F1a 08 o azmts el Sglitie ol 90 cnl b jlne sl 52
(V) Caond sl 008 platio € (6 5ual S5, 45 Col smogp s (pl ol Sloa 5w 095 £ 9,000 5l 9 8,00 0

Wl (1) 5 s s


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

Ny GLT Sy lolid b6 sse b ouisS jylaze Lol 5 sae oy Al

51 oolinal b el 5135 Ky o)l clacdl S slp Ve dodd o gslus a5 5,5 onalie lys oo Slol @
Cewdty SIS 1 A se 4y azgi b BT Sy oS plote (asls gl (VL lapl S puilsie V0 9 A slaanad
otys)
ol M 351051 g N A5 10 5l died SIS G piS 5,8 1) Al
<l D'(G) £ n—1n=> 345 lastm=n—1 35
n=345,5 >ra.cuD'(G)<Nn-3.n2=6l,-elS lwstbm=n s ¥
2wl D'(G) £ 3 o5, sl
Sz wD'(G) < n—4mn>=> 8, Lol Slwstbm=n+1, 5 ¥
el D'(G)S2mn =144, D'(G) <3 e5,lwsbn =567
b olgsds wilgs o dEL(G) 3 D'(G) o dhold a5 qums so (yLad VY doid jl ooliiul b
S, slales 1 sace oSl ool 1 = [{n/2] 5 o socen 23 is o8 [V] Y i

1l Sygo o 9

2, 212 -1+1<n<?2?

ey =, P 2 -Irisns
eCn) =l2_1 20-1)2+1< n< 20— 1.

D'(G) — det(G) =k as sl 0529 G plai o GBI, 5 K bt , £ g o dae gl WY Aad

o
1,5 s0iiS plate el 5 VY B 5l solital Ly oS o] ol Gy o0 1,50 G Gl 5, 51 .l
S il oS> D'(Cp) =202 6 15 5 D'(C3) = D'(Cy) = D'(Cs) = 3,50

&b
. Rubin F., "Problem 729 in Journal of Recreational Mathematics", 11 (1979) 128.

N

. Hammack R., Imrich W., Kalavzar S., "Handbook of product graphs (second edition)",
Taylor & Francis group (2011).

w

. Albertson M. O., Collins K. L., "Symmetry breaking in graphs", Electron. J. Combin, 3 (1)
(1996) R18.
4. Kalinowski R., Pilsniak M., "Distinguishing graphs by edge colourings"”, European J.
Combin. 45 (2015) 124-131.
5. Escuadro H., Zhang P., "On detectable colorings of graphs", Mathematica Bohemica, 130 (4)
(2005) 427-445.

. Aigner M., Triesch E., Tuza Z., "Irregular assignments and vertex-distinguishing edge

(o2}

colorings of graphs”, Combinatorics '90, Proc. Conf. Gaeta/ltaly 1990, Elsevier Science Pub,
(1992) 1-9.


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html

[ Downloaded from mmr.khu.ac.ir on 2024-05-08 ]

[ DOR: 20.1001.1.25882546.1399.6.1.2.1 ]

[ DOI: 10.52547/mmr.6.1.109 ]

=2by sl VA le o) ol oF ol NA

(o35 oSdls pole ¢ )

7. Chartrand G., Escuadro H., Okamoto F., Zhang P., "Detectable colorings of graphs", Utilitas
Mathematica, 69 (2006) 13-32.

8. Escuadro H., Zhang P., "Extremal problems on detectable colorings of connected graphs with
cycle rank 2", AKCE International Journal of Graphs and Combinatorics, 2 (2005) 99-117.


http://dx.doi.org/10.52547/mmr.6.1.109
https://dorl.net/dor/20.1001.1.25882546.1399.6.1.2.1
https://mmr.khu.ac.ir/article-1-2625-fa.html
http://www.tcpdf.org

