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Abstract

Letn and d be positive integersand D(n,d):={1,1 +d,1 + 2d, ...,1 + (n — 1)d}. For a positive
divisor k of n, we define the generalized Euler function graph of type (n, d, k) to be the graph whose vertex set is
the set of integers a in D(n,d) where the greatest common divisor of a and n is k, and two vertices a and b are
adjacent if and only if the greatest common divisor of @ and b is k. The generalized Euler function graph of type
(n,1,1) is the Euler function graph which has already been studied. In this research, we focus on studying the
generalized Euler function graphs of types (n,d, 1) and (n, 1, k). We explore properties of vertices, degree and
connectivity of the graphs. Moreover, we present relationships among those graphs, relatively prime graphs and
Eulerian graphs.
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G (¢ (n, d)) ieAudzAIN %ﬁ@nmﬂﬁa‘jmmmqmmﬁﬂ
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faagne 3.1.1 N2 G(p(5,d)) Taad d = 1,2,3 uanslfinail

2 3 3 7 4 7
i v B =
1 4 1 9 1 13
G(p(51)) G(9(5,2)) G(¢(53))

Figure 1 Examples of generalized Euler function graphs of type (n,d, 1)

uanantendanalian i d iusiuauanai 6 (¢(2, d)) unsda dounsiin d udanuiug azlsian

V(G(p(2,d)) ={1L1+d}uaz E(G(¢(2,d))) = {{1,1 +d}}

ANUEINIBINTIN G (P (n, d)) NUINAEBATBINIMN G (P (1, d)) An
{a | a € D(n,d) way gcd(n,a) =1}
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— 21,02 Gt Qt+1 ,Ae+2 | o 0k _
=D1 D2 " Pr Pey1 Des2 " Px (1

[16-2)

ANMABINNS ]
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2. #1rn=2q e q 1TuswaA udaazldan g(n, d) iluduaug Aaeidle d iluduaug vize ¢(q, d) il
97UUA
3. drn=2tq laeRt q s oA uas ¢ > 2 21497 p(n, d) iuauaug
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2. AN 3.1.2 (3) 19718 P, d) = $(2q,d) = p(2,d)¢(q,d) fatku 1 d Tuduupues #(q,d)
TuduauA anumea 3.1.3 azlédn 62, d) = 1 daa’li ¢(n, d) s maud lumanduriu 81 d dudauaug tne
U 3.1.3 azlEdn $2,d) =2 Fatis B (n, d) \uduaug uazmivlidadi i1 ¢(q, d) dnauaug uia ¢(n, d)
AUIUA

3. Nansaun ¢ (24, d) UNFa 3.1.3 uanelidndn d usuaua udn $(2¢, d) = 2¢ uazdn d dluanuaug uao
P2t d) =2t1 ieeann £ = 2 fadu (2%, d) tludauiug iwanzaziiy dp(n,d) = p2tq,d) = p(24, d)p(q,d)
\uanuaue l

Tussudnliisriaueau B luns Wi dusseiaeinaiinlilszan (n, d, 1)

NOeHun 3.1.6 I d uae n iiluduausnuan aglaen ﬁn?"%mﬁ'zgmm G(¢(n,d)) Wiy
AG(p(nd))) = p(n,d) — 1

ngay  Aunnd1 AG(p(n, d))) < [V(G(p(n, )| — 1 = ¢p(n,d) — 1 fFarsunqeeen 1 1uns G(p(n,d)) Wi a
uanaenla 9 1w V(G(pn )\ {1} \iiegann ged(1,a) =1 ﬁ\ﬁfu'ﬂﬁﬁlﬂﬂ 1dsz@aiunnansanluian
V(G d)) \ {1} Faris deg 1 = V(G (d(n, d)) \ {1}] = p(n,d) — 1 1709317 AG(p(n, d))) < p(n,d) — 1
waz deg1 = ¢p(n,d) — 1 11asagliian ﬁﬂ?"ﬁmnﬁqmmm G(p(n,d)) Wil ¢(n,d) — 1 O
Tadunm 3.1.7 anuniigariremneiun 3.1.6 wdunalidnanaen 1 1uns 6(o(n, d)) Lﬂw«;mmmﬁﬁﬁﬂdum
7igpia deg1 = (n,d) — 1

nsmierTunaaniansiasialilsznn (n,d, 1) flannuduiusTuns AL wan s dusinsastanulae
Pomerance (Pomerance, 1983) n1uua’lit § € Z* 7 5 = 0 namlduaanzduring (relatively prime graph) \Tgi

wnuiog RP(S) Aansnndiiauesantan V(RP(S)) = S uazanvasduimanaa
E(RP(S)) ={abla,b € STaa # b uaz ged(a, b) = 1}

Flefiansnnanudiiusaeadudeseansndnuenduinsuay G(¢(n, d)) sadliansmsels

naujunilsznau 3.1.8 nshiaATunesianiaLEyia Lz (n, d, 1) ifunsmanuaanisdunng
usingWauenzduns lianduseatunn 6 (¢, d))

A0E193.1.9 19 S ={1,23} Na1suinaanNa uautan1cdunANs RP(S) R V(RP(S)) ={1,23} uaz

E(RP(S)) = {12,13,23} 191azuanedn RP(S) lsiidunan G(p(n d)) Tnanisiigatian yn o AMuauiinuan n was

d a7 V(RP(S)) # V(G(p(n,d))) fatiu Wi n wae d fusuoufinuante 1R D(n,d) = {1,1+d,...1+
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(n — 1)d} ann V(G(¢p(n,d))) S D(n,d) azifiudniin n = 1438 n = 2az1891 |[D(n,d)| = 1 9138 2 ANAAL
a1t V(RP(S)) # V(G(d(n, d))) 13139anuAT7 n = 3 Tunsdifi d = 1921697 1+ td > 2 NN t={12..,
n— 1} §1fu 2 € D(d,n) P LBV (GG, d))) % (1,23} Aansaunnadl d = 1 arnunss 3.1.2 13114491
V(G(p(n, 1) = p(n,1) = p(n) [flesann n = 3 1371491 d(m) Huauaug Frartu V(G(p(n, d))) # {1,2,3}
iszaziiunsm RP(S) lhiflunas G (¢(n, d)) nn <] SwamAnLan n uaz d
wenwiesnaAinedusanunsafiarsan ansduns i nlE s
noejunilsznau 3.1.10 in > 3 uar d Wudwawdnun aldan 6 (¢ (n, d)) liifunsndn
ngay 1 n=piipy? - ppk Taei D1y Dar wor Pk s LR L RLANAN T LAy ay, Ay, ..., Qg MIUATUIULAN
19N
NSl 1:p; [ d N i € (1,2, ..., k} annquum 3.1.4 azldidn p(n,d) =n >3
nsol 2: p; +d NN ) i € (1,2, ..., k} anngufun 3.1.4 azléidn

i=1 L

NSl 3: ANNAL HAuauiNuan t Nt < kT p [dYN i € (1,2, e} unz p; Idnj E{t+ 1t +

k
1 -1_a;-— ap—
P (n,d) =nn(1—p—) =pi T e pk = Dy — 1) (e — 1) 2 2

2, ...k} anmgudun 3.1.4 azxlidn

k

1 _ _ _

p(n,d)=n 1_[ (1 —5) = PPy E P T (P — DPEE T ez — 1) P (o — 1) = 2
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Figure 2 The graphs G(¢(15,30)) and G(¢(15,60))
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Figure 3 The graphs G(¢(18,15)) and G (¢(18,3))
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Figure 4 Examples of generalized Euler function graphs of type (n, 1, k)
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