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JLASFE RS b

MWk, KIEL
(HedeAHH F1m Aald6, 7T =57 065200)

B wbREEE RS EAT TR, A TR ERHE, B TITER: XHEEMEEMN o,
m, Bs RAEE n/2 ERER, P, B n ATUREEE, Si(m) B m+ I MTURNEER, B P, KANE S8 P,
RUERENE A A, , WX n=2 8, A, SEB—NEA n -1 ZBHREEIFER—MEEE; Ln=5, m>s+2
i, A, 5EEW St(m) BFEERR—MEEE, M A4, %E}KMSt(n)B@#EI%—-AﬁE%EI Hnz=5H, 4,5

B4k P, WER—N(n-s5) - iEHE,
KEE: &\, (UESEH ﬁ!}%’hﬁ?; % 38
FESHES: 0157.9 iﬁﬁﬁiﬂﬂ: A

L] - (3150 T #0409k 68 B 4 110 26 4
FATIERE P, V P, 8 3 B O 0 26 M AT B
5%, WIET =2k5:8E (P, V P,) UG, (P,
V P,) USt(m), (P, VP") UP? fthte, B
THHEIIE G(V,E) ¥R B TmE, 8V =
V(6) HIE G WTE%E, E = E(G) R G sk,
Al HES AWNE, [a] AT o 5
KEH, P, R n ATUSIIEE, St (m) Hm+1 4
TSI, 6,V 6, HE 6 56, LA, ¢
K G R E

EX1 WEG = (V,E) , kHIFBH, W0E
TAE—A BB .V {0,1,, | El +k -1} , 78
XFA W uo € E,fif (w) =1 f(u) -f(v) | Gk
—NE L E— {kk+1,-, | El+k -1}, M#FR
B GRk - R SR CH—Ak — RS, 1 -
PR BB LR, 1 - SRS WRRER2,

EE1 ®n WIBTEEK, 6, BEE—
BHCH n -1 R, 0

(1) P, VP, Rn-fEEE; (2) ¥Yn=2
i, B (P, V P,) UG, Ei%EHE,

EB (1) #% V(P) = {w,wl,Py:
%%y %, E = E(P, V P,),q =1 El+n -1,
| El =6n-1,q=Tn-2, EXEP,V P, M
WREf R

f(w1) = O,f(wz) =n,

« YgFEEHEE: 2007 -09 -27

STEE: 0529-6579 (2008) 03-0010-04

q—%(i—l),i=1,3,--f,2n—1 i
flx) = o (1)
2n+%—1,i =2,4, 2n

THEIEYFRS £ 2E P,V Py, n - EEFS
(1) B f(w,) <flw,) <flx,) <flx) <+ <
S(%2,) < f%y) < f(2y3) < o0 < fly) (2)
BBES £ V(P, V Py) — {0,1,+,q} 25T,
(i) XFAEML w e E(P, V P,) , B f (u)
=1 f(w) - f(o) |, Jl:
f(xz,,) =5n—i-1(i =1,2,2n-1)

—%(i-d),i 13,201,
f’(wlxi> =[ .
2n+2L-1,i =2,4,-2n
1,. .
{ —V‘Z‘(L +3),i=1,3,-2n-1,
fy(wzx,.) = .
n+-;——l,i =2,4, 2n

Mﬁﬁ, f(wzxz) < f(w2x4) < e < f(w2x2n) <
S (wz)f (wyy) <o+ < f'(wy,) <.f,(x2n-1x2n) <
S (g o) < 0 < fi(mmy) < fiwyx,,,) <
F(wy%a, 5) < f(wm) <f(wmy_ ) <f(wxy,5)
< < fiwywy) E?Uny(lz V P,,)— {n’,n +
1, ,q) BXGT, EEP, VP, n -3,
TEIEMLGE (2). BV, = V(P, V Py,) ,E,
= E(P, V P,,),V, = V(6,,),E, = E(G,,),V =
V((P, V P,) UG,.),E=E((P,VP,) UG,,),
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Cq=lELg=Tn-2, )
B R LIS (1) U P,V Py
A, g R G, H— MR

EXLE (P, V P,) UG, BITARRSf J9:2

we Vi, fi(uw) =f(u); Hve Vi, fi(v) =g(v)
+3n, FHEIEIRE £ £E (P,VP,) UG, K
—AMEFERT
(i) mAMES (1) KA, fi(x,) =flx,) =
- 3n _l,fl(x2n-1) :f(xZn—l) =6n-1; EEgEg%SL
M, g: V,— {0, 1, -, n-1} RHH, BXHME
ZEoeV,, 0<g (v) <sn-1, MW, 3n<f; (v)
<4n -1, Fﬁw\fl(xzn) <f1(7’> <f1(x2n~1) s H
(2) XA
filw) <o < filog,) <fi(v) <filwg,,) <
< filwy). (3)
EB:,FXULE?%"W/I‘Z<ETEA‘@ v, v, € V,, A
g(v) # g(vy) , AT fi(v) # fi(w) 5 B (3)
R, HEBHARRATA 2, yeV, Bf(x) #
[ BTRAS V= 10,1, g} 2B,
(i) BEf:E — {n,n+1,,q) BX, g/ E,
— (1,2, ,n = 1} &S, BTl oy e B BT,
filxy) =1 filx) = fily) I =1 flw) = fAy) | =
f(ay) fi(E) = f(E) = {n,n+1,,q}; 418
xy e By L f (ay) =1 filx) =fi(y) | =1 (g(x) +
3n) - (g(y) +3n) I =1 g(x) -g(y) | =¢"(xy),
fl(EZ) = gl(Ez) = 11,2,"',71—1% ,Mﬁﬁf’1(E1)
mfl(Ez) = ¢’f1(E1) Ufl(Ez) = “,2;"’,‘]};
XHE, NE, =¢,E UE, =E, S :E— {1,
2, ,qt BRI, B
Ho(i) , (i) &, B (P, VP,) UG, &l
2, B 1LAHTE (P, V P) U C, %GRS

1

Won BERERE, s=[7], o, bABIRF
B xy, %y, o, x, EECTORIE B0 ) BORIAR , )
n AARE, s=121-, a=n=2s, b=n-1=2n-2s

-1; n &, s:y—é——l—, a=n-1=2s, b=n-=

2n-2s-1, BISHEEBRE n=2, a=2s, b=2n
-2s =1,

T2 &n, m MEBEEEL, ¥n=5, m
=5 +2 0, B (P, V P,) U Si(m) BHRFEA,

EBR & VP = w,w),Paxss,,
V(St(m)) = {yo,yj|j=1,2,'--,m} , Hrfry, 2R
FUH St(m) LTI, ¢ =1 E((P, V P,) U
St(m)),Mqg=3n+m -1,

Hn=5H, n=s+3, Nifin-s~-1=2; %A
=n-s-1, W h=2,

H2s+1l=n, #fs=n-s-1, Bls=h, \Tim
=s+2=h+2,

X (P, V P,) U St(m) BTUSHREFATF ;

flw) =0,f(w,) =n-38,
g-5(i-1),i=13,,b
f(%) =

2n - 2s +% -1,i=2,4,,a

f(yo) =n-s+1,f(y,) =n-s+2,
f(yin) =2n+1 -s(n-2s)
.’ i =2’3’-..,hﬂ\
gy =f o !
n+s+1+j, j=h+2,h+3, mhf

Hep, f(x,) =2n~23+~g~—-1 =2 -s-1,

S(=y) =q—%(b-1) =2n+m+s,

4s + 1,n HEEET,
fona) = 4, +3,n KT,

(Vi) =n+s+1+(h+2) =2n+2,

FEIEBFE fRE (P, V P,) U St(m) Kk
FIRTo

(i) Ws+2 <n,Bn-s+2 <2n-2s,Tf(y,)
=n-s+2,f(x,) =2n-2s,8f(y,) <flx), il
Sf(w,) < fly,) <f(y3) < s < flyy) < flw,) <
fye) <fly) < flay) < flxg) <0 < fly,) <

) <fae) < <f(r) < fwmy) < fwyo,)

< < fla)o .
Wt £ V(P V P,) U St(m)) — 10,1,
ql R,

(ii) ¥ BFA KB w e E((P, V P,) U
st(m)) Bf (o) =1 f(w) ~f(0) 1, W

q_—L(L—l)’L = 1‘339”'ab’
f(wx;) =

2n - 2s +%- 1,i =2,4,,a.
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2n+m +s —-";_(l +1),i = 1,3,"',[)‘,

S (wx;) =

n—-s+—é——1,i =24, a.

o= () =ntmA2s—i(i = 1,2, ,m 1),

Foy) = L (3ey) =n+s—s(n-2s),

n-s+1-j,j=2,3,- hit,

S o) = {23 +jj=h+2,h+3, - mBt,
H, flwx,) =2n-s -1, f(wx,) =2n+m+
s, flw,) = 2n-s-1) = (n -5) = n—l;
fwx,) = 2n+m+s) —(n-5) =n+m+2s,

3s,  n bR,

Jn(J’oJ’hﬂ) = {2s+1, n‘}ﬁﬁﬁlﬁ',

(a) 24 n AEEES, n=2s, AT,
L o) <f o) <F(yoyia) <o <f(3y,) <
f(w2x2> <f(w2x4) <o <f(w2xa) A<fy(w1x2) <
: f(wle) < e <f(wlxa) <f(9’0y1.+1) <f(3’oyh+2)
< < (WoYn) < f(m%,) < (%, 5%,) < -
< f(xlxz) < Jd(wsz) < f(wsz-z) < 0 <
f(wyx) <f(wyw,) <f(w,_,) < <f7(.w1x1)o

(b) Hn REHFHE, n=2s+1, ¥ LR
%H@Iﬁf(yoyh”) %%Aﬂ*, /HQEIEX’E, _tJ_‘—t:
3ISL H (), (D) S, £E((P, V P,) USi(m))
— 1,2, ,q} BWE, &4 (1) (i) T, @
(P, V P,) U Si(m) ReteA, |

Wit EEEEMK =5, B (P, V P,) U
St(n) RNFEE,

B2 (a), (b) HPIABTE (P, V P,) U
S:(12) #(P, V P,) U St(12) § HhEHFE,

EE3 SHEEERH =5, B (P, V PO)
UPP® R(n-s) - hER,

B B V(P) = fw,w,) P ixm,e,,
P2 yyy,, Vo= V(P V PV) U PP),
E=E((P,VP")UP?),q=IEl+(n-s)-

LM El =dn-2,g=5n-5-3,
SEXTFE P, V P TSRS f A
f(wx) =O,f(w2) =n-s,

5n—-s——21—(i+5),i =1,3,:,b
f(xl) = .
2n -2+~ -1,i =24, ,a
_ 2
Heft, f(x,) =20 =25+ 5 -1 =2n -5 - 1,f(x,)

=5n~s-—;—(b+5) =4n -2,

B (w) =1 flw) = f(0) |, f(x,,) =3n
+s—-1-2(1=1,2,,n~1), :

5n s -%(i £5),i=13,+.b
S (wyx;) ={ .
2n ~2s +—%——1,i =2,4,-,a.
4n—~%~(i £5),i =13, b
f(w?.xi) ={ .
n-s +%—l,i =2,4, a.

Hof, f(wx,) =20 =5 = 1 (0%,) = 4n - 2,
flwyx,) =n—=1,f(wx,) =3n+s-2,

(1) 24 n N fEEEE, n=2s, & X PP BT
WER: f(y,) =T,

—%— j=2’4""’n_2a

f(yj) = ‘
5s —?(j+ ), j=1,3,-,n-1.

Mﬁﬁ,f(?’j?’jn) = 5s -7j-1,(G =12,-,n-2),
L (Yumrya) =35,

(a) BTF flw) < fy) < fy) < <
f(ra) <flwy) <floy) <flog) < < flw,) <
Sy) <fyas) <o <flyy) <fly,) <flx,) <
flra) <o < ) BTAE(P, V P) U PO g
AR T % L -5 B AN )

(b) X f (w,%,) < f(wymy) < o < f(wyx,)

ff(wlxz) <flway) <+ < f(wx,)

< Gmrdn) <L (Gua¥ay) < oo <f(51%)

<Sf (%) <f(%0%,) < < fx%,)

<f(wsz> <flwymy,) < oo < f(wyxy)
<Sfwwy) < fwmy,) < < f(wa)
(4)
ﬁquv(wzxz) = f(%,) —f(w,) = (2n-2s) - (n -
s) =n—s,f(wx) =flx) -fw) =50 -s-3
= ¢,BUSfE— [n-s,n—s+1,-,q] B,
(i) X n BARE, n=2s+1, &N PP
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The Graceful Graphs on Several Kinds of Union Graphs

WEI Li-xia, ZHANG Kun-long
(North China Institute of Science and Technology , Hebei' Sanhe 065200, China)

Abstract: To study the gracefulness of unconnected union graphs, several kinds of unconnected union graphs are
given and the following results are obtained: for arbitrary positive integer n, m, let s be the greatest integer not
greater than n/2, P, be a path with n vertex, St(m) be a star tree with m +1 vertex, graph A, be the join graph
of complement of P, and P,, then for n=2, the union of A,, and arbitrary a graceful graph with n —1 edges is a
graceful graph; for n=5, m=s+2, the union of A, and star tree St (m) is a graceful graph, therefore the u-
nion of A, and star tree St(n) is a graceful grap; for n=5, the union of A, and arbitrary path P, is a (n —s)-
graceful graph.

Key words; graph; graceful graph; graceful label; unconnected graph






