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Tab. 1 Elegant space of ¢

JUR = ARARTH AR 5 (f () s f(0))
1 0,1),(2,¢9)+(35,g—1) s+, (msn)
2 (0,2),(3,¢)s (4sg— 1)+ (Gmyn)

0,¢)s (Lyg—1)s (2,g—2) -
(g+1/2)

, ((g—D/2,

*2 q=10HhBE=RM

Tab. 2 Elegant space that ¢ is equal to 10

BT AR5 (f () s f(0))
(0,1),(2,10),(3,9),(4,8),(5,7)
(0,2),(3,10),(4,9),(5,8),(6,7)
(0,3),(1,2),(4,10).(5,9),(6,8)
(0,4),(1,3),(5,10),(6,9),(7,8)
(0,5),(1,4),(2,3),(6,10),(7,9)
(0,6),(1,5),(2,4),(7,10),(8,9)
(0,7),(1,6),(2,5),(3,4),(8,10)
(0,8),(1,7),(2,6),(3,5),(9,10)
(0,9),(1,8),(2,7),(3,6),(4,5)
(0,10),(1,9),(2,8),(3,7),(4,6)
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Fig. 1 Elegant label of graph (5,10)
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1. Begin:

G=

2. Calculate the number of edges, generate an Elegant
space;

3. edgeCount& {1,2,

4. DeepSearch(ed geCount)

»qsq1+1} Set edgeCount=1;

5.4

6. If CedgeCount=q+1)

7. Success and quit;

8.  Select a two tuple (p,,p,);

9. For p, 0—>¢

10. p:=edgeCount— p,>=07 edgeCount— p, :

edgeCount— p,+q+1;
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11. edgeCount=(p,+p,) % (g+1) x4 EFEASHE
12. Check p; and p, in Matrix; Tab. 4 Graph with 5 points
13. For i 1=n (e NWG) N(EG) N(G)
14. If (M, can be used) M, =p,; G.D o 3 3
15. For j 1—>n and i#j (5,5) 1 4 5
16. If (M, can be used && M,==1) (5,6 0 5 5
17. { (5,7) 0 4 4

(5,8) 0 2 2
18. M;; = pes 5.9 0 1 1
19. M, =edgeCount; (5,10) 0 1 1
20. edgeCount=edgeCount+1;

# * k

21. DeepSearch(edgeCount) ; K5 BN 6HHA
29 ) Tab.5 Graph with 6 points

23.  End For j 1—7n and i#j
24. End Fori 1—n

25.}

26. 1f (Elegant space is Finished)
27. This Graph is UnElegant;
28. End
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AR SCAR i SCHR L9 1B HE A S L 2R I 9 AN a2
PN BT A A TR R P S P 08 422 6 I 1) TR 30K LR A7
F p_q. txt CAFH. B A SCER T AT = B
AE ) VBT B 3 % T A AT SR L B R G T 9 A
SN BT P PR AR R B R BCE L IR T 4%
SRR A L b A O AE T BT o LR
3.1 xECH 2~9 A ER A A B s -

Bg=p—10 . EFNWE Y g=p(p—1)/2
i R 5 4 L RIDXE T BT AT B TR H i X g
MBS R R p —1<q=<p(p—1)/2.

TP FI .Y p=2 B KRN 1, H
NAEHER 2 p=3,q=2,3 W, KRN 2, H
HI I P A TR 355 AN T80 6 10 L X B 4~ 9
(i A LA 2R 4 i o N (UG AR f HE B A
B NCEG) AR HE A%, N (GO 2 B S8 L
% 3~8.

H#E3~8 T IAEH, (4,3).(6,5).(8, DK
R I DA — A AR AR R BV G A
KEW T HEA R0 & 580" 4 6 Lk

*3 REANAWHE

Tab.3 Graph with 4 points

(P NWUG)H N(EG) NG
(4,3) 1 1 2
4,4) 0 2
(4,5) 0 1 1
(4,6) 0 1 1

(psq) NWUG) NCEG) N(G)
(6,5) 1 5 6
(6,6) 0 13 13
(6,7) 0 19 19
(6,8) 0 22 22
(6,9) 1 19 20
(6,10 0 14 14
6,11 0 9 9
(6,12) 0 5 5
(6,13) 0 2 2
(6,14) 1 0 1
(6,15) 1 0 1

k6 EHBEHNTHHE

Tab. 6 Graph with 7 points

(psq) NWUG)H N(EG) N(G)
(7,6) 0 11 11
(7,7 0 33 33
(7,8) 0 67 67
(7,9 5 102 107
(7,10) 0 132 132
(7,11 0 138 138
(7,12) 0 126 126
(7,13) 4 91 95
(7,14) 0 64 64
(7,15) 0 40 40
(7,16) 2 19 21
(7,17) 2 8 10
(7,18) 1 4 5
(7,19 0 2 2
(7,20) 1 0 1
(7,2D) 1 0 1

&5(6,14-15),(7,20-21),(8,25-28),(9,31-36)
PRI B 2 L, ELER AR DL RE 18T, BRI G A R £
13 BB R 8 22 0TI R 25 3 80™ AR R OUHE # 5
(4, 4-6), (5, 5-10), (6, 6-13), (7, 7-15),
(8,8-17).(9,9-2D 1, 4351 g=1(mod 4) B, 77
EAE L HE B, B o b % Tk 4G, T Y ¢ A
1(mod 4) B, Fr A & & AR AE K, BN G 1930 %K
HLA ARG A e & = AR AR A 1A
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k7 ABASHMA 3.2 EPALEA
Tab.7 Graph with 8 points W RS AR BB DL 458,
(@ NWUG) N(EG) NG EE1 Y3<p<<9m,W T(p,o) JLFHS
&0 3 % X R L 3
(8,8) 0 89 89 _
(8.9) ) 231 236 T elegant; p=1(mod 2)
(8,10) 0 186 186 almost elegant; p=0(mod 2)
EZB; g lfé‘; lfég TR (DY p AR, BT A R T(p.
(8.13) 19 1435 1454 RO AEME 2R 9 Frs. th R0l 0, Br A W A #
(8,14) 0 1579 1579 T(pq) TR HE ).
(8,15) 0 1515 1515 e _
(8.169 0 1 290 L 290 (24 p AWEES W Tp.) T HEME N
(8.17) 18 952 970 10 7. B A1, Bl 000 3 s AR O FEAR 1
(8,18) 1 657 658 UV
(8,19 1 399 400 LA
(8,20 3 217 220
~g A - s o o
o : o - FO 30 K AP AR A3 T HO I
(8,22) 15 41 56 Tab.9 Non-elegant number comparison of all
(8.23) 2 22 24 odd trees in 3-9 points
(8,24) 7 4 11
(8.25) - 0 5 SHCp) R TR R DT R S T DR A %/ %
(8,26) 2 0 2 3 1 0 1 0
(8,27) 1 0 1 5 3 0 3 0
(8,28) 1 0 1 7 11 0 11 0
9 47 0 47 0
£8 AENIMWHA
Tab. 8 Graph with 9 points * 10 3~9 /A WA 18 A B 3R M FE Bt
) NWUG) NEG) N Tab. 10 Non-elegant number comparison of all
9.8) 0 17 17 even trees in 3-9 points
9.9 1 239 240 B BB AR RS RS AR R LR %
9,10 0 797 797 1 . ! ! ”
9,11 0 2 075 2075 ) ) ) ; 6. 667
(9,12) 0 4 495 4495 ’
8 23 3 20 13.043
(9,13) 58 8 346 8 404
(9,14) 0 13 855 13 855
(9,15 0 20 303 20 303 LG (D V() ATHN Y 3<<p<<9 W, B T(p,
a0 s O JLTHR R A 1.
9, 9 31 203 31 400 o "
(9,18) 0 33 366 33 366 EE2 H3sp<9W.BRTHEC.CH,
9,19 0 31 996 31 996 JIr A ) BR R E  J AR AE 1
(9,20) 0 27 764 27 764 iIEHH 94\@U»V‘3[3‘J$l%]l§]ﬂﬁ§ 3~8 ﬁgfﬂj
9,21) 153 21 664 21 817 "
(9,22) 7 15 551 15 558 B2 M g 1Gmod 4) . JT A B A
(9,23) 8 10 088 10 096 ST HE .
(9,24) 43 5941 5984 - W
(9,25) 60 3187 3 247 TR 3 é[2<p<9,p<?<2pﬁq7é
(9,26 14 1591 1635 1(mod DI, BT (p.q) FE R HER.
9,27 53 717 770 TEER i 3~8 WAL Y g=p—1 WA
(9,28) 116 228 344 , o e -
(9.29) 2 12 Lis B IR R 0 R E B 1.3 p<<q<<2p H qF#
(9.30) 58 5 63 1(mod O, T A (p.q) AR LR, i ¢=
E:;; ‘fl 3 fl 1Cmod 4) I, e o 43 P 2 AR A 9. el b vl 0
(9,33) 5 0 5 F‘iqE@1t%‘@5@ﬂ@iﬂﬁﬁﬁ*ﬁiﬂ@*ﬁ?é‘@
(9,30) 2 0 2 BRI M p—1<¢<2p H ¢#1(mod 4)
(9,35) 1 0 1 i L e
(0360 . X ) B, B A 1R 2 A A 7

BIRARIUHE B L 2 (B AR IR B B8 i LR
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Tab. 11 Elegant number comparison of all graphs

in 2-9 points

SR BB HC AU BB DUHER S AR IR R/

2 1 0 1 0
3 2 0 2 0
4 6 1 5 16. 667
, 21 1 20 4,762
6 112 4 108 3.571
7 853 16 837 1.876
§ 11117 86 11 031 0.774
9 261080 879 260 201 0. 337
B4 AL

3.3 9 RLZ WY AR LA

FAR 9 A A5 AP Y AT R O A R
B E AR AR B R AR AR R, R B b A
ROk IR Wy E R AR 2 R p_q

oW d

(2)6.5 (b)6.9

number, JiH number R R K (p, ¢) K H 31 %5 1)
EOCHE BT A RA — A AR HE R, W number
T LA .

RECRH 4 AR C 2 i SOk 2 145, 3t
A 1A 2 .

RECH 5 AR R AT 1 A, B OSCERC T4
IR R T R B C, BOHEE  an B 2(b) TR,

(a) p=14
W2 p=4,5 83t 5 K

Fig. 2 Non-elegant graph when p is equal to 4, 5

(b) p=5

SR 6 BYARDLAEFIIE 4 A4S niE 3 B, s
ook 7 AR AR SE 16 A, B AR 4 TR,

(c)6_14 (d)6_15

B3 p=6mEtER

Fig. 3 Non-elegant graphs when p is equal to 6

<1 <K

(@)7.9.1 )7.9.2

pales

pg ALY [N

(€)7.9.5 (H)7_13_1
(i) 7171 () 718

(0793 (d)7.9.4
(g) 7132 (h) 7_16_1
(k) 720 m7_21

K4 p=7t#MoELER

Fig. 4 Partial non-elegant graphs when p is equal to 7
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SECH 8 WAREAE R 3L 86 A BB NP 5 BT BEHLIEL IR T AR DU A TR ROk A BB

RSB 9 BB AR A E A0 6 TR TEAREIH AR F B & T A8 A b
3.4 9 mi s AR MESE K. (8,19).(8,23).(9,14).,(9,18).(9,20)

N T RIS SCAR R0k 0 AT AT A A (9,29) EER 7> PLHE LA P 7.8 Fo.

A =Ty

(a)8.7.1 (b)8.9.1 (c)8.9.2

< K

(d)8.135 (¢)8.18

K5 p=8 ¥ itHE

Fig. 5 Partial non-elegant graphs when p is equal to 8

(J B o=

(a)9.9 (b)9_13_1 (¢)9.13.2 (d)9.13.3
(€)9.21_1 (f)9.21_42 (2) 921141 (h)9.22.7

(i) 9_23_1 (j) 92534 (k) 9_25 57 (1)9_36

Be6 p=9 oA

Fig. 6 Partial non-elegant graphs when p is equal to 9



55 6 1] BORE. RBEEEE 647

s S5
0 7 13
&9
1 2 14 his
1,119 12
18
65 B
10 16
41 /11
D 2
4
(a)8_19_1 (b)8_19_397
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155,
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3 9
” 166 9
17
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(c)8.23_1 (d)8_23_14

W7 p=8 WMot HEH

Fig. 7 Partial elegant graphs when p is equal to 8
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(c) 9_20_27511 (d)9.29.3

B8 p=9 thi ok A

Fig. 8 Partial elegant graphs when p is equal to 9
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Conjecture of elegant graph

ZHAO Ke, LI Jingwen®, WEI Zhongde

( School of Electronic and Information Engineering, Lanzhou Jiaotong University. Lanzhou 730070, China )

Abstract: For graph G(p,q), if there exists an injective function f:V(G)—>[0,1,2,++,¢], such that
FEWGH={fluv) =(fw)+ f(v))mod (¢+1) |luvEE(G)}=[1,++,q], the graph G is called an
elegant graph. A combination of pruning and predictive function is used to design a recursive
backtracking algorithm. The elegance of all the simple connected graphs in 9 points is verified, and all
elegant and non-elegant graphs are obtained. According to the experimental results, it is verified that
when 3<C p<C9, all tree graphs and unicyclic graphs are almost elegant, which proves that when
3<<q<<9 and ¢#1(mod 4), the graph G(p.q) is elegant. Finally, the conjecture that the majority of

the graphs are elegant is given.

Key words: elegant labeling; elegant graphs; non-elegant graphs; elegant spaces; elegant graphs

conjectures



