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Multi-source broadcasting on the Kautz digraph
' using cycle-rooted tree

Takahiro Tsuno* Yukio Shibata*

Abstract

In the information dissemination problems on interconnection networks, the problem of multi-source
broadcasting, which deals with the dissemination of informations distributed on some (but not all) units
to every other units, has been studied. In this paper, we show a method to construct a spanning
cycle-rooted tree in the Kautz digraph which is one of the models of interconnection networks, and we

investigate the method for multi-source broadcasting using cycle-rooted trees on the Kautz digraph.
Keywords information dissemination, multi-source broadcast, Kautz digraph
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rEOeNTF AT O KX R F 4 THEZD.
K({d,n) OBERiI n THH0L, £ED 2THAMD
EEIE L n THH. o, FEAIRLTIT NI
12OEREZEL, MO 1 >OEBRERLEETLZE
DHPTRZ DD, FERBEHOERCERE S
DETICRAETIEREIFE. d—1 TV FOBE
THD. #-T, d EHOFER 2L TH—~DOTHAICEE
THEDITUERTI YV FRIEEAx d+n—-1 57
Y RTHDBI N5,

INEE, du; PO OE£TOERISTOESR
EREETHDRNERT UV FEREZ 5.

EHE 6 Kautz 51 777 K(d,n) WHDIAENRT
WOEHA F; LT, dy 226 d HoER%4
TOERICEBT I DI LERT VY FRIZE~
& +dn—d—1Th5.

REER: dv; WEREEETIIEZL L, £ 150
B8 m; 22 TOTRERLTLLROEREXE
LIED D b0 ET 5. BT, dv; BAOERICRL

THHoEREREPIHOFREZRELTY, 63
BLTWAEREETOFIIEE L THLKOER
OREEITZRIODETS. (£, dv; DEROEE
MEFE LTET sv; ZRSETOFEEELTHS,
BRI su; IWEBERETELOL L, FTHANER
ThOERE TIEIEZFIL2TRALTHH L T5.

T, sv; RO dv; OF 2R ETESARICE
TOERERXETIORSERTI VY FEE LS.
ZNETNLOFLARIIX LT, BIZ 1 2B OB#B%EE
Eh50iki(1<i<d-1) 39> FETHY, &
PHOOERILD TUY FBECEOND. £77, KHELD
RIZEPYANDOLTOELAOHBEEN d THEZ En
HEEdHARTHY, HIEREEETHBIEIEX
BELRW. fEoT, FEHANLSTOBEREHET
SDRERT Y PRI, BOOEBRBREONSE
TRPNDEITVY R L RBOBRIBIZELN
LSETRPD7 U Vi (d~1)d RUREDER
EEHAAROETIEETAZDIMKERS T FEK
dn—-1) OFid? +dn—-2d+i TH5. LoT, &b
TV NEPEBNAMAATL B2 +dn~d—1 5w
Y RTCETOBERERETH LN TES.

RIZ Co-sT; T2 TOEREEETHOITHER
FSUVFEEBZLD. sv; IKRADERPEEFEINS
DILTd TV RETHY, RPLDERIZd T
FRIZELILD. BEELANOLTOHEHADHKE
iXd ThH5 BIZHOHKBIZId—1 THEIMHAD
TR EDERIZBWTHBESREAE LRV, ¥,
Co-sT; 12 CT (d,n—1) LABTHBME, &£TDH
HFRESTOEALRET DL ERT TR
Bitd+dd—1)+dn—-1)—-1=d+dn—d~1
&5,

PEXY, dv; 06 d BOEREZETOEAUICEE
THEDICHERT T FEIIE2 P +dn—d—1
Thsb. |

THGE LYVRLHALN LS.

F2d>2,n>2% L Kautz ¥4 757 K(d,n)
DY —=RPEE dBOwNVF I —RATa— FFy X
TAVTEMERT U FEI3EL d? +dn+n—2
FULNThB.

RIZ, cycle-rooted tree # AWV T<LF Y —R T
— K% 27 4 T E{TR D FIERERERL, 204
& Tl 5.

4E K(d,n) EOeLF ) —ZXT a—F&xx R
T4 T EITIR D 2% cycle-rooted tree DEF L&
LT i CTRELEZLDERAWS. n SEE2 1T
£TDS; €S M Ry IZELTWBLIR cycle-rooted
tree AV, n BEERLITLTO S; € S 2 Ry,
B LTS cycle-rooted tree VD Z &iT
T35,

ETRENDFECRBITHE S; @ cycle-vertex &
collateral tree 5 4 |Z7R¥.

2% cycle-rooted tree # B NWT=ILF YV —RXT
U—F&%¥ 27 4 BRI TR H DI, /i
MBLE LTH Y —ADEH % root-cycle EIZHEIEL,
BRENAT VRIS BRET HLENH 5. 2 OTL
BIZBLTROZEBNVZB.
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B 4 dEOBEES dv;, 21 >TORET B
CHERS Y FEIE2 n+1 57 FTh 5.

BB d EOBEREEREH mj,Ma,..., My &
BE, EhEZhOBRER->-TWE Y —-XEAR
81,82,...,8¢ LB, o os; 1 <i<d) 5 d;
~DRD &5 REWSAE B LB

8; = T1ZTo Ty WXL, LTFOLS72 1,2 DFE
POELCNLZHBNARAH > CEIFEREERETH -
LEEZD.

1.z, =1 7251 55 5 dv; ~DBE/NX.
2.z A4 RO AW (s;, ;) (s) =22+
EEoNtk, s; D5 dv; ~OFEAX.

s; K< P oHARST cldotsi(x0i) E 71X
- 10(xi0) TERED. - T, £ED 2 2OFHS
Z PP KB AEAOEBERSIL s; 5V
s; DHEBREZLND. LnLEBD s B m; %
EETLIZON 1 ST FETHBDIZHLT, s;
Bom; ERETHEOE25T FEUGRTHS.
R->THEBEHRERETIRICEEIE. HF, P,
ORIE n PHEECEEGEEA n, n NEEKD
BAEEL n+]l TH5HZ L hbLAERRY ¥, O

T, 1)

HE A4 ZRWCHIABEI TR T8, BEEICw AT
V—RT = RExX AT 4 T 2TFRIEDINE
IV FRICHTHIEEE LT, KBE5E2 605,

EB 7 & dv; L 1 OTOEREF-oTE LT
5. ZDLEZNLF AT —FXZx X5 4 7T
VERF TV FEd <n OBREEX 2dn—~d—n—1
ThV,d>n OBREEL d> +dn—2d TH5.

AEER: LA DL TOEABIEREZEETIERFD
HRAE LT, FHR mi,m; 2ZOEFTRELREE
EETOFIE m; BEELTHDL m; B LD
5T &, BED cycle-vertex Th 57 61T E 3"k
F% cycle-vertex [HERERETH L EDB. £,
dv; BRFITEREEBFETRIEF & LT sv; 28 cycle-
vertex TRWRY MTFEHICEZ LT3, 20
EERANCBNT, FERE dv; BEELTHLEK
D dv; BRETHETEIPNET 7Y Ml n OfF
LD n L7225,

ZIZT, S DEBERIILTRLESEGCELTY
BT, 2% cycle-rooted tree N TR UiE&E 42~
TW5. Thbb, 5 S OLTOTHAKRETORE
BMEEETODINELRT v FEBELRNIZ,

Ny K(d,n) D=AF Y —RTa— Ky 25 4
VIWETBRITUURERERS. ZhEk,d<n &
d>n D 2O0BHITHITTRDS.

dv; DETOFI 1 S20ERFBET A0
FTUVREETS. d<n DG, dv; R HESRE
ZETHIETCRZORZRE LEEREETOTI
EELRZTHWBZLHBALNTHS. Lo, dy
IR DBEEIRATT, B OHALEESRKAEL
RNZ ED S NWTOBEIRTRAE L.

>TSS, DETOEARETOERELEETIO

CHERZ DY FEIT d BB OESERE dv; BEET
BETCEPPREITL M (d—1n & dEBEOER
Z S DETOHARRETEORPNDET T FE
dn—-1)~10MTH5 2dn~d—n—~1592F
LB,

d>n OBFE, dv;, BHHEREETOFITEEL
HAZDAMCROBREZMFLTLES. ZhiZEN
Bzl dy, B HIERELTOFIHE LEXE
LESHT ROBAEEICZELTWHENS 2
EEW®T 5.

PE-T S; DETOERICETOERERLETLO
IZhER2T Ty Pt d - 1 HoBRE2LToFiT
EETHEDIEINE T TV FEE, d BEOEER
S; DETOERE,INET T RO 5. =
T, n BEELELIT dvy; OFOHT sy ITEEN
EREESNDOEIE®R L2579, d HEDERELT
DEACEETIORSERT Y FEIZR L XY
dn—1)—15 7Y FTha. 27T, S; PETOE
RICETORBERETIEDCHELT T F K
Fd+dn—-2d-1 k5.

—J, n BEETHDBEE sv; ¥ cycle-vertex Th
L EPLEERANCIY du; OF 0P TERIC sv;
WWEBRBEEENRS. Zhicky,d EBEOERE S;
DETOERICEDEC d FBIC CT(d,n—-2) ©
BTHD dv, OFICEBEEETHEZEERY, 2h
BRI M dn—d 2725,

BEXY, S, 0£TOEAIZR2TOREH
EEETOIEDRELELRT Y FEILE ~
dd-1)+dn—d=d+dn—2d 225, O
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B 4, BT LYVRDBRES.

%3d>2,n>21xL Kautz #4257 K(d,n)
DY —AREL dBAOAF -2 T a— K% x
AT AT REHBERIVFRIEZd < n Dr &
Ex2dn—d T FThY, d>n DLEFx
B +dn—-2d+n+1590 FThH5D.
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5% 2 &% 3 THONESEAL 2 cycle-
rooted tree Z Ve F Y —RAT 0 —FEp 2 1
oIy VRO 7Z 7557, L, B
¢k yiEhehd ¥k n %L, SPCRI(z,y) 114
1% cycle-rooted tree &AW fER %, ST(z,y) 134
BAZAVERRZEZLTWS. EBTIZId<n-2
DEFEEL2BARERA VLT ALY XLDFBHRHA
BWA, d OER n IGEMH BT 7 FEOEI
(9, d>n -2 OHFAFITHBWTIILIE cycle-rooted
tree ZAHWET L IY XAOFBHEBRL RS,

% 5: 2K & £k cycle-rooted tree
v B Ot

Fie, Kautz ¥4 757 LT T a— FX ¥ A5 4
YTBTAREGFEOTEE LT, KRERATVS.

TH 8 5| ROT v Mk T Kautz 54 75
TEOT o — R¥x 2T 4 T AT Y XLBEE
5.

b(K(2,n)) <2n,

b(K(3,n)) <3n,

b(K(d,n)) <
(d+3)(nt1) if 4<d<12, d#£9
min{2n{log, d], 3n[log; d]}, otherwise

ZIZT, WK (d,n) £ K(d,n) DEBEOEAND
DT FEXX A MNP ET T FEOB TR
DLOTHB.

6ICEHE 8 DHERE dELELDL, 2R
F 3 TCHRLNEEROLERT. BEOFEIIHL,
FE 04 UTFOlEESTWDI D, BELEFED
FHBBEBEBNZ LBOMD. L, n OEIHL,
d DEFBRICRE 25 &, BELEFHEODRR
BFEOFELV O TE-TLES 2 Bh 5.

6 F&H

ARTIE Kautz 4757 L TOAF Y —RT
- KX ¥ AT 4 T OHFERVEBRICHE L2
cycle-rooted tree DB FEEFRE L. T, R

SPCRT(xy)
ST{xy) —~—

(X,Y)
existing(x,y} --------

6: BEfF Dk L O

T BE722HE cycle-rooted tree DHMLEBEEDOTEER
RL, EBCBARTATY Xak b1,
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