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abstract

Isomorphic factorization of graphs have been studied by many authors. Most of those
results were the existence theorem, or dealt with factorization into some particular structure.
Shibata, Seki investigated isomorphic factorization of complete bipartite graphs into trees[6)].
In {6], a divisibility condition was first studied, then the results was applied to foctorizations.
In this session, methos of isomorphic factorizations of complete bipartite graphs using the
results of the dibisibility of mn by am + bn + c are discussed.
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divisibility condition 7*B£7 5 7B L URERWS I 71 LT, 54 L 2 2 I LTRSS
2. AP NG ORFFRIE, “divisibility condxtlon RO O L SRR TAHEITETHS X
I BN A XSS T IHEETE” LV FERCPLABPNTEY, BFoMER» TV EEL
INTnwhhoi.

"RE, (%) BELE




FRIIH LT, RH, BREFOFOWEZALREL T, RETHY 7 70K L 2FARET5#
¥Ex7[6). ELTELTHY I 7128V Tit, BFOME%AICEEL TS divisibility condition
FRAMEBFIRURTHE200+ RG22 LEEHLLE. TR/ 7 70 RFEANH
EBEEFhEFhmn L, F97000KBEFAX LRI LICTR L, R2THT T 70H 4 Xk
mn, FDEBARDY L XiEm+n—1TH525, ZNHA divisibility condition ik m+n -1 3*
mn ¥EOPLI L LEEIRB. £ T[] TR, TFmn O m+n—1 1L 2EREICOVTHRN,
FOMRERBERTFAMICHAT A ETRLTHY 7 70K L HRMEATFARIFFEST 271200
PDETFEFEIm+n—1Fmn 2BV PYLILTHHI EL2RHHALL.

ARRTHE, BROERM L TLTHT I 70FREFIRLEOREIIOVTEN, TLZHT T 7
DKIC L BHBIOVTAHRS. ZFRET & EBETONF & BFRICOVTHENS.
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2.1 WEBAVERL2IET I 70RRERTFLE
EE&TEY I 7 K(m,n) ORBEAFHHIC2oWVT, F. Harary fIC X 2ROEEFHON TS,

Theorem 2.1 & =875 7 K(m,n) * ABEFIRT L, ¥4 X e DI FIFFETH20DD
DEASREZ, eXmn 2B NEPEIETHA.

eFmnkEVYLLTBE, e = myny, milm, mln, my,n > 0EHIFE ZDLE BHOMIC
K(mi,m) & K(m,n) 585 5. 2hk ), K(m,n) ORBERFHFET S L3EIDONS.
Theorem 2.1i¢, K(m,n) DRMEFOHFEEZRL TVREA, HAREOWELHFO/F7ICL LM
HRTFHBICOVTHER SN TV P ol 2 TIITiam+bn+c &) MERRATRER
723D edge %2, K(m,n) DEBEAFEMRT 52DOFEIOVTHRRS,
mn®am+bn+cic EAERMEICELT, ROMEIRY L. ¥z, y KHLT, 2,y DBRAR
“¥E (z,y) TRT.

Theorem 2.2 a,b,c ¥ EHOEKR LT 2. E¥m,n ¥, am+bn+c#0 BBV mn #0 L #:
Ti6E,
(m,bn+ c)(am + ¢, n)

; )

(am +bn + ¢,mn) =

BEDED. ZZT,
’ = (dmadn)
(dm,dn, 00+, b3 + ﬂ') ’

dm = (m,bn+¢), m=dma, bn+c=dnd,

0

dn = (am + ¢,n), n=d.B, am+c=d.f.
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¥ = sign{am + bn + c)4,




ICEoTEHEND, T T, WHsign(z) 12

1, ifz>0

Sig“(’”)={ -1, ifz<0
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Theorem 2.3 a,b,c ZEEDPEK LTS, am+bn+c#0 2WTEE m,n L, (am+bn+
c)lmn TH 57D DLE+TFRMGIZ

(m,bn+ c)(am + ¢,n)
——

=am+bn+c,

PROEOZETHS,

EH 2350, BRUPBLT 200 LETF&GEE5ICBDT LATHES.

Theorem 2.4 am + bn +c# 0 EWATE R m,nicxL,
1. (am+bn+o)mn ThHDEOOLEFT ARG dn =908+ F) BRI IO L THE.
2. (am+bn+c)lmn THEODLETTEM d, =d(aa+a) PRV IO L TH 5.

Theorem 2.5 c#£ 0D L %, am+bn+c# 0 2 WLTER m,n i< L, (am + bn + c)jmn TH
57 ODLEVFEME abaf - o/'f = —c/I PRV IO LTHE.

CNRLOERMICHTA2OEE DL LI, RETH/F 7ORMRFMELEL S,

¥¥a>0b>0BLU L, mn% am+bn+clmn tH-TEERETS. K(m,n) D
Bo®lEUUV EL, U ={ug,v1,..., 4m-1}, V= {v0,v1,...,n-1} £ T 3. SOLEm =dna,
dm = (m,bn+c) BIUPn=d,0=0(aa+a')§ TH%. U,V LI permutation o, 7 RN & J IZ
EETS. o

O =YY+ Vdp—1s T =0081...Paata)—1-
T TE i, ¢ BERENE EI @, 08 ? disjoint cyclic permutation TH 2. £ vertex % v =
Wd,ul, .. ufh), ¢y = (09, vh,.. 0% LSRRI L,

Ty ={ud,ul,...,uf™'}, 0<i<dm), & ={0v},...,07"}, (0<j<aa+d),

¥ 5.
GeU,VEEARMETBE_ET I 7L L, Gy % vertex set 27U, V, edge set #*
E(Gij) = {ai(u)rj(v)|uv €EEG),uel, ve V}, ,

THETIT7ETH ZDLEG = Gij, (05i<0a, 0Lj<08)22Gpn=GThs. bL
Ui B(Gyy) # E(K (m,n)) OFMI BB %5, Glid o b 1 Db & T K(m,n) ¢ AEETFHHT 5. &
CTE;= {uvlu el;, ue @j}, 0<i<dny, US j<eaa+d), LT5. Ui,jE{j i3 B(K(m,n))
DHFENRD.



Theorem 2.6 U Lt V 2_HFEETEHTT7 G o, 1 Db ET K(m,n) TEREFHET
BRBODBE+HREME |BG)NEyjl'=1, (0<i < dm, 0< j < aa+d) CHBILTHD. G
g, TDbET K(m,n) 2ABERFIETL%0 |EG)=am+bn+cThH5.

Proof G#* 0, Db & T K(m,n) DEBEEAFGRTHE G E; L) E—ADedge kAT
5. BLHALPIIRY I, T dy M, D13 ca+a’ D 255 |B(G)| = dm(aa+a’) = am+bn+c
Th5b. 1

Lemma 2.6iC% £ W, R8T I 7 K(m,n) D¥F A X am+bn+c ORMBAFEHRT 5
EHTED. Thbb, vertex set U, V LiC permutation o, 7 EH IR L &, HH L 7V 9y, ¢
D% 1 AN edge THRZ EIZL Y, K(m,n) DAEATFIRETE2. 0 L) ZRBEETLE&6>
LRBEEE IFA(K(m,n)) E¥5.

FERRICLT, THRES LD permutation 2 RDE S ICEHTHI L L TE S,

O1=WN - - Ypp+p)—10 M| =00, 1= ody ... 84,1, |4} =B

Z ? permutation IZb L SWTHRE NS K(m,n) ORBRFNOESE % IFg(K(m,n)) THT.

e = 1%61X, £&D [m,n] € S(a,b,e) ICHLTI =1THHDT, HLDITEED [m,n] €
S(a,b,c) I LT IF4(m,n) = IFg(m,n) Th 5.

Bl. a=b=1,c=-11HL, [I,n] € §(1,1,-1), n > 0 TH5. ZOMHIBVTHE, dy = 1,
dp=n,a=0=1,0=17T»5DT, permutation o, 7 (33| identity function TH 5. L7»»
T’

IF4(K(1,n)) = {K(lvn)}

¥/, IFA(K(m,n)) CBTAEAMEFORBICHL T, kO corollary A5H ) .2 = & * Theorem
26507 IR B.

Corollary 2.7 G#¥ 0,7 Db LT K(m,n) tABEATFIET 2251,

Y deggl(u) =aa+d/, (0<i<dn),
wel'y '

> degg(v) =dm, (0<j<aa+d),
ver

s U A=R
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 Shibata, Seki[6] I & 1, 2 =87 T 7 DA & 5 FMATHET H 572D DLE+FRANKD &
hiz, COMRL, BEROEREOMBEL —RETHILICXY, BETHY 7 70KRICL 57RICH
THABOMREBRLILNTE S,

Ul =m, V] =n 22 EAEE (U,V) * “HABET 228 5 7 G 25 c MOBER & 0%
THohb, #F0AOKEm+n—ck b, @2, K(m,n) OHRIC L 2FABEFFREITETH S
Zomitn—cldmn 28V Y5. CZOLBERFIFERICTFRGICEEIEFEHTES,




Theorem 2.8 E&_#27 7 K(m,n) O c BOKS 2 HOKIC L 2 MENFET - 0DOLE+
TEEEM >, n> c7)‘0m+,n'—c7b"mn PENgaZLTH A,

C DEE I interlaced graph &\, MEEFO 2 5 X E#HL, K(m,n) x AREFMET 54
BT A LICLoTHBET A LA TE S,

2.3 EBEEREEOBFRICOWVWT

Lemma 2.6IC X o TR S5, EL T8 5 7 K(m,n) DEBEFDEE IF4o(K(m,n)), IFp(K(m,n))
&, BB ORE S(a,b,c) BT BNEEMFRLEOBBIIOWTEL S,

B8 a,b,ciSHLT, [m,n] 2 am+bn+clmn 2o m,n BRI ETH LTS, ¥/, [m,n] €
Sapela, ) LT 5. o

[mi,m] % Sape(a,d) IZBWT, [myn] LWV BOEELT 3. Tibb,

ar=a, o] =a,

aba

| _ o I pat

(ab,a’)
ERDEEBEDPFETS. SREVELDIR,

a=a, adf=aqa,

a’
616, =06+ km)- > 08,

dmy, = 01(bB1 + B1) = 0(b8 + ') + ké%%z’_?) g

aa; + o) =aa+4d,

dm,

Th5.

Theorem 2.9 G % IF(K(m,n)) DEBOBRLT5. ¥7:, [my,m] % Sapel, o) BT,
[m,n] INHVBHOERT, Pom > 0,y >0THBLT5H. COLE, GC G »2 G, €
IFs(my,m) %% G P HETET 2.

Example. a =b=1, ¢ = -1 LT, [4,3], [10,6] i S1,1,-1(2,1) DEETH Y, [10,6] 12 [4,3]
DRORKTHS. TOL &, IFA(K(4,3)) DER G & IF4(K(10,6)) DERTG 2 &H757 G,
% Figure LIZ/RT.

RO B ET, IFg(K(m,n)) L BT OMBE L EHTE 2,

Theorem 2.10 G % IFg(K(m,n)) DEENVERETH. £72, [mg,ng] & 8,4 .(6,F) BT,
[mn] LV JYBOEET, Oomg > 0, ng > 0THBET B, ZDLE, G C GH»PDoGy €
IFg(mg,ng) 2% Gy BHHET 5.

bl = 1%51, 8D [m,n] € S(a,b,c) KNLTHIZO = 1 20DT, IF4(K(m,n)) =
IFg(K(m,n)) TH2. #ila=b=1c=-10k X, m+n— ljmn & &7 EXEEH 0K
BllEoT, ZOABEIBRTEL I LNEBEINTVAS. 2Dk ¥ & Theorem 2.9, 210, #
DGR BT BEBHIHIET 2 AEEATF %, GO TsAERTF*SE LS KT 52
EDTEL.
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