2 & R % 5 K %
J. Sys. Sci. & Math. Scis.
28(11) (2008, 11), 13311336

T 44 IV 4% ch 4 38 [ B
MBS TR

F R B® % # #
(FEBEBRRCE 5 REREHRB,  Jtx 100190)

Z

(bmzz@ ik,  dbx 100044)

BE RN E VR, TR M4 8 5 0T AT RE R BERE (5 S HE (5 S AR RETT vh
GEHLHEAT (5. A (A B A O 3%, ERA T 20 Y, REHRE]— MR O(A24Am)
ML, JF H4 T 2 UEB R —FrEENL A X, UEMT T X A EE L A X3k,
SEFHHE h, 0 <h <1, BB 1 —h R, B2 —KER O(LnAl.Ing) F2IEE.

K@ LA, BEEEE, PIEVEE, 2UEE, MYAERIDE.

MR(2000) EE4H£S 05028

anf

1 5]

TE& M4, MAELN AN, FREGEMSE, TEM%ES, m—SWEmm, M
2 TR AR R AT A AR EE A ] — (AT 4. AR SCHY (538 2 Bl R 43 A
(TDM) #EX, FERX PR, A b R (5 506 20 B 7 — BB

B, FAPR B —MRETTR, HEAFRERE B &AM I —r B, SRR —
fof B Y {7 G0 B AN K A v S e . JRIBE B 7 I R A BB R R AT B R IR, AR AR K
.

TEfR B s L B, ERAPIMR: —Rrb M ZGenh 8. 24— 35 &UAE [ — B A
TR, WIEZWAART R EE, KAMEZMEEFER, R —%h% (o
Bl 1); Rk A D FRFET &AM C WERIEEN, ¥R BIET R ANEHRERN, 477
wA T BAEEfE BT R C 1% S D R R (5 BB g F — BRI, PR O gk R
(1A 2).

* E KRB ES (10531070, 10721101) Fi1 (60674009) ¥ Bl 5.
W Fig H 1. 2008-06-28, W B & ks H 3. 2008-10-15.




1332 2 & OB ¥ 5 ¥ ¥ 28 %

1 —Zhs B2 Zghs

SCHR [1-4] 23 590 %6k 9 e A T ) 80 BE AL B DR L AN ) B R BE AT T BP9 BERR TR E P,
TEF M REE O T, T R A R ey — D R — X — R R R, XFE R
HEEREAE R TR AR, WA REA T KRB E B R T v S Bk AL B AR
R, XFEERZ AT #E S

SCHR 5] S5 BB VR BEAN SRR BE, BRI T R IRBEREA, B BEAR ORI 4% A A 19
i BE B 45 5 0 vh e 1% (R B BEARIE BT R TR R R T vl R . A SCTES 2
R A T R B TE 2RI 4%, AT TC £ %0 4% H e R B T B T LA 3R Ay FEAH B2 1 A ) (8] R
H St B Sl RS RME T i, 3 A T 2RE BN — 2R LA WL
AT R RAESR 4 T haath .

“lp

2 AESRE

HHEG=(V,A) ARERTEMS, KRRV RATEMBETHTAT ROES;
Vi uBl v B —REMBYEMRY v 7E v WEREEN. EEF, O THRZEARGE
BT, (u,0) € AFREIRE (v,u) € A B BT, BATEFE 2N T L M 4% i I8 B 7] &
iR A E G = (V. A) F R @, B & i 560 A U8 B2 I B 20 TG B Bef Bt —
—XF R .

S B F B (21 2

R EE BN NE G = (V,A) B—FIRE [ A - Z7 5% A HEE—XF N
(a,),(c,d) TAEAMFERIBE, B f(a,b) = fc,d), 25 HACH TR LT P26 AF

L1: ]’J"_[:’;“E‘ a,b,c,d EZ:*EIEJ;
L2: (a.d) ¢ A, (c,d) ¢ A.

T 4R R 1] o
TREEENBXMNE G = (V,A) B—MTEARE [V - Z7 @5F% V PR EA— X

& oa, b ATUEMFANEE, B fa) = f(0), 4 HACEHB R U TR AR
Bl: (a,b) ¢ A, (b,a) ¢ A;

B2: V FARGFEAET S ¢ 15 (b,c) € A H (a,¢) € A.

LFE

EPWENBXNNE G=(V,A) f—MeReE fVUA - Z7 F5 20T AR 2

T1: JHEMT—3FIN (a,0), (e, d), WR f(a,b) = f(c,d), WA L1,L2 275 7] W &2 5

T2: MAEAT—X TR a,b, R f(a) = f(b), WA BLB2 L6757 7 B 2 5

T3: X A R —ZIK (a,b), f(a) # fa,b) H f(b) # f(a,b);

T4: Xt A FEAEAT—2IK a, b F1 V FER—D T c(# a,b), MR f(a,b) = f(c), N
(c;a) ¢ A, (¢,b) ¢ A, T HARFLE V PRIEM TR d, 75 (a,d) € A H (c,d) € A.



11 3 HSE: TR 4 U BE AR A — Fh R AL A XA 1333

3 £BLER

SHENERE G=(V,A), 1T & G iy 7 IR E
I(G) = (Vi) Er) : Viig) = V U A,

VU A HAEA]— R TC R 2 6 H AR HCHE AT 3 0

MW T AR —XTTEK (a,b), (c,d) € A, [(G) FH —KiEH (a,b), (c,d) B33, WHRL
Tz —W 2RI

1) Ha,b} n{c,d}| > 1;

2) (a,d) € A B (c,b) € A.

BT XMAEfI—MITTR a, beV, I(G) HE—5KER o, DIl UTHBEDA 5K
T 2

1) (a,b) € A, 5 (b,a) € A;

2) HEV HH—PTE ¢ 1% (a,c) e AH (b,c) € A

AT XHEM—X TR (a,0) € A, c € V, I(G) FH —KEH (a,b), c #9381, WRUT
Atz — W 2 BT

1) c=aif c=b;

2) (c,a) € A (c,b) € A4

3) HE—ANTNEV FHE d#EB (a,d) € A H (c,d) € A

R TCL M 4 1 A7 RS R B ALE, BT S A B AN BE DL R T S B
# T
N gleA&l G HFEITT W EE I(G) FEDSHENTET A2y Ain + Dout Ain +

out 2 Ain -
i X I(G) HHITTER (a,b) € A, \ELN T, TI0, 7] 75
drey((a,0)) < 2(Ain 4 Dous — 1) +2(Ajn — 1) (Dous — 1)
+24+ (Ain — 1) + Ain + (Bin — 1) (Dout — 1)
= 3AinAout + Ain — Doue + 2.

X I(G) FHIER a € V, fIALN IL, 111,

dI(G) (a) < Ain + Aout + Aout(Ain - ]-) + Agut + Aout(Ain - 1)(Aout - ]-)
+Aout + Ain + Aout(Ain - 1)
= A A2+ Dot (Ain + 1) + 20,

out

A I iy B AR

513 3.2 AMEG=(V.A) WEEEFHNE x(G) M.

E A r=xI(Q) H ¢:Vig —{1,2,---,r} & I(G) LW —IER r Jfa.

MTHEEmE G=(V,A) LiEE.

mE1G) FH—HP TR, @y cAFzeVIEeHETM i, 1<i<r JFAWES
A E o B R y MBI E R A EL TR ¢ SRR T 2 W) RS BT ECETBR 4.

TRz 5 (x,y) £ I(G) FMHW, BHEGIEE, «PTEL—TES; XEEHT
B RS EFRssiG R, XU o ARSHIE 1(G) FMAR, BreiE AR, « miEE
BHEEN R L — D S et is (5 5.



1334 2 & OB ¥ 5 ¥ ¥ 28 %

I(G) W M ETE o PROER Yoo, WILTETHE S &, BT TR EHHER S
V-0
HIL R AT RS EE S &R EXH.
THEEFETAE S B, BrE R AR B R (5 BN BE TO o S 5
BRIBEHEE S H, & o By WEEREEM - (7 BEESS B ., B 1(G) B
M, BT, I, I AHIE(E B R TG i 28 Hi A% .
—FE, B’k SE—IMKRENr WEEE. WTHE I(G) B r- B R,
EEPE S H, #FaoFy WEEEE BB BB ¢, N 1(G) XK (v,y) EBA i; & 2
)35 BT ECETBR 5, U 1(G) e &K » EBif 5. M T2WEE S IR, X I1(G) #
M, RLIAE, IR RER 1(G) f— N IER . iEE.
EE 3.1 XMENMEME G BELSTIRFENEEHKER OA2An) HETEE.
iE H5IH 3.1, 3.2 fil Brook’s EHE (Z W.3C [6]), 5 W. i 8L

4 FENLAHXRE

B, AT E —HAE.

BE(Ley, Be).r): TR = U p (BERM EMIEA v FRERER, UMBE ST
BER, UMR L -p—q EAERERGE, WA R HER, EEMZM#ET » K, H
FERr, p, o HHE—EHRRE.

DA Dow DB WMEDT A = WIMEEHERF, RBBEA v, uk, HH
1<k < Dou TEF I ABE, (1< < Do), VARENT A 2 HRATERIE (Loy,, Ba), 7).

R EFRR, MR (r,y) € A, & X Ay h: TR o HEIT A v F
HE A BRI X’fﬁﬁr/\]ﬁ HoaoeV, @4 A, R TR o 5 515 R R

Bp=q=s5—x— WE

538 4.1 Xﬂiﬁ ZFI (z,y) € A,

Pr(Azy) < exp( - m>

N Ay BOREAERIE (Ley. Bo).r) HOFFH r WHSLIH b, 58 = F95 4 y
R E BRI R o AN din WAME R y H5BEER A BTEBRAE (Lay, Ba),r) BIFEIK
Eﬂii%*ﬁi%%ﬁ%ﬁk?%?

1 1 Din 1 1\ = 1
1—p— 1— > - out -
p( q) - 2A1nAout ( Ainaout> - 2AinAout (2e> - 463AinAout
Jir A

1 r r
Pr(Ag,) < (1 - 7) < (— 7)
I‘( y) - 4eAinAout =P de Aiy Aout

JEEE.
5|3 4.2 MEATHzeV,

Pr(4,) < exp( — 462111).



11 3 HSE: TR 4 U BE AR A — Fh R AL A XA 1335

it A, BWREEFTEH Dow MO B, R o M #EFERK. WA 2 1
BAE (Lay, Bo),r) B R ML P (o5 (5 BRI R KT % T

1 1 AinDNout 1

1 _ _ AinDous > 1 e > .

q( p q) - 2AinAout( AinAout> - 4eAinA0ut
J LA

1 rNout r
Pr(4,) < (1- —— < exp( —
i(4a) < ( 4eAinA0ut> = eXp( 4eAin)

IEEE.

é\ r= 4eAinA0ut1nMToutv ﬁqj O0<h<l1 j\]—"#'ﬁ

5138 4.3 LRENAAXFIEGERHGEE —2FENERZE 1 - HPo<h <l

i BRI AR TR R, EREZELH DR Ay, (2,y) € A, B Ay, €V
KA, HEIH 4.1, 4.2, A5

Pr(( U 4n)U(U )= D0 Pridey) + Y Pr(d)
(z,y)€EA z€V (z,y)€A z€V

T
= ”AO“teXP( BTN t) tnx exp(_ 1o, )
m ou mn

h Dout
S nAout )

h
ZnAout + n(ZnAout
< h.

Jie A i R S
I 44 YVO<h<IM 2<max{Ain, Aou} < n, IEM n A REAE G, FIE—
REDL A G, RELL 1 — h BOHERBE —KER O(Lnllung) M2IEE.

2 £ X ®

[1] Alon N, Bar-noy A. Single round simulation on radio networks. Journal of Algorithms, 1992, 13(2):
188-210.

[2] Ramanathan S and Lloyd E L. Scheduling algorithms for multihop radio networks. Applications,
Technologies, Architectures and Protocols for Computer Communication, Conference proceedings
on communications architectures and protocols, 1992, 211-222.

[3] Ramanathan S and Lloyd E L. Scheduling algorithms for multihop radio networks. IEEE/ACM
Trans. Networking, 1993, 7(2): 166-177.

[4] Sen A and Huson M L. A new model for scheduling packet radio networks. Wireless Networks,
1997, 3: 71-82.

[5] Watanabe K, Tamura H, Sengoku M. New scheduling problems in a multi-hop network and their
complexity results. The 47th IEEE International Midwest Symposium on Circuits and Systems,
2004, 2: 25-28.



1336 2 & OB ¥ 5 ¥ ¥ 28 %

[6] Bondy J A and Murty U S R. Graph Theory with Applications. London: Macmillan Press, 1976.

[7] Das Gautam K and Nandy Subhas C. Weighted broadcast in linear radio networks. Information
Processing Letters, 2008, 106(4): 136-143.

[8] Ephremedis A, Wieselthier J E and Baker D J. A design concept for reliable mobile radio networks
with frequency hopping signalling. Pmc. IEEFE, 1987, 75(1): 56-73.

[9] Hilton A J W, Slivnik T and Stirling D S G. Aspects of edge list-colourings. Discrete Math., 2001,
231(1-3): 253-264.

[10] Watanabe K, Sengoku M, Tamura H, Nakano K and Shinoda S. A scheduling problem in a multihop
network for CDMA system. Proc. of ITCCSCC ’01, Tokushima, Japan, 2001.

A RANDOMIZED DISTRIBUTED ALGORITHM FOR
TOTAL SCHEDULING PROBLEM

XTAO Lan YAN Guiying REN Wei
(Academy of Mathematics and Systems Science, Chinese Academy of Sciences, Beijing 100190)
LI Xu
(Beiging Jiaotong University, Beijing 100044)

Abstract In multihop radio network, total scheduling occurs when stations communi-
cate one-to-one and broadcast simultaneously. In this paper, a global upper bound for total
scheduling is proved by a simple construction method. A randomized distributed algorithm is
also presented.

Key words Radio network, link scheduling, broadcast scheduling, total scheduling,
randomized distributed algorithm.



