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Fig. 1 A unit interval graph and its interval representation
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Tab.1 Symbol description

ViR 2P /U
[z] {1, 91} .
ivj eI i<j

[77]] {ia"'vj}

xli] LSRRy &

Ty st T, IEé'fE%:\ﬂFr?

xli,j] LSRNy &

Ng () Ng () ={u:u €EV(G) uv€EE(G))} v, 1T 4Tk
N,[v] Nglv]=Ng; () U{v} v; B P 43,
G[S] H S iERNG T’
deg.. () N ) Nali+1.n TS S i€n—1]
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®2 HiE1
Tab.2 Algorithm 1
K5 i
1 if n is even then
2 O0y=m, 20, =m, 530 =m, s 30, =730, =71 3050, =705, ,=n5 00000, =m,
3 else
4 O,=m, 0, =mn, 5.0, =m, s 0010 =m10,05,=75300,15,, =m0, =1, 4
5 end if
6 return
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2) DR ER 3 E5ie )M D AIE, F S DR, JIF e
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R M., RGEEMEW H&EW F RN I-AHZBAENER, & p=r.q=0, W HEH 4 1Y
598 DA G & G+r)-iEiE,

FAE. WG RGH)ER HIE LA GERMEW RG+r—p) 3l .0 G-—W=G+g)- M., HiE
Z5e AT A R ©H G & (3+q)-i%Ei . KIE G HEELM F ZRX I-AHEA T E S . FEEE ¢=0, K
FEHL 3 A D RIS AR RO ORI g =1 IE .
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Bkt AFTE Glals+1on 10 m, »x,-HP e ¢ HEE F, f51 3 2 A4 Glals ]I m, o, -HPIE R 0, W
Otm,_m;,+ &G W, ,r,-HP HZiT F, WK 5,
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Hemm,  €EWG), ME L Axls, & Glxls, I U+@-JER UIO, #5122 MAFE Glals, 1M ny ooy -
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DPC H##tk FL,anlA 14,

2) s, =a fFAE n,m, EFiE€ls, +1,s, +q+4], na'=n—7,.G'=G—n, . F =F—n,n,, B |F'| =
|F|—1=q¢—1, WE 1522 G B G+¢-JER UIO,
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K 16,
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b)) a AEF HEEHrr, €EF,mE€latl,atqgt+4],

WD FEr m, @F,i€[h,s,+q+4\{s,} . P h=min{s, —q¢—4,a}, FIEjEat1l,at+q+3\s,,
t, ) UMUA) & 7' =z[la+1,2].G'=G[xla+1,2]].S"=S.T'"=T,F' =F —n, n,, *+x, n,, BR|F'| =
Fl=q. GREUt-ZFEW. Mz, 7, CEG), ME1A 2 RGHU+-ER UIO, HMIAMNBIEG £ G
Xt S'H T B 2-DPCid Ky P'={P' ., P’} H&ut F'. ol 8 2 M Glxla W 7, o7, -HP g N 0.
O rm, /P W x,m;, Bhr,x, +0+r,_n;, FIHAEG HXS FT.P ZRX 2-DPC H& i F, A 18,

() B, 7, €F,i€[h,s, Tqg+4]\{s,}, P h=min{s, —¢—4,a}.

IEH AR S50 2 H i 2) 2640, HESE
3.2.3 k-DPC
EES WG RMEE - DG AMAXEE .G AEREMEW B F YR EO k- A HH 22 H 4] A a6 24 H ALY

GREQE+r—D-#i, Hh | W|=p,0<p<n—2k,|F|=q.(p+)<r .k>2, n=2k.4 n>2k W}, (x, x, U
ton, U Urun, ) CF,

ERR DEM, B GAEEME W H&id F BRI - A A ES ., & p=r.q=0,MHEH 4 1
8 D AH G JE 2k +r—1)-1EH,

A, WG RQEtr— D L AE G B E W R QR+ —p— D% B G- W= 2k +
q— D-#iE ., BOEHESIERT N . O G EQE+q— D-% R IE G T EL F REXF - A H 22 12 1]
F. HREE ¢=0, Wi EH 3 MEEIE 3) HILES IS B AR BUF e ¢ =1 BN .

MBIl M BQE+q¢—D-TEM., B S={rn, mussmy s T={masmpssmy MR €A 5. <
S Tsys, <t o B VG) [T ECEIA .Y | VG) | =2k +q BFE5E ARG, oA I G 27, 8%
\V(G) | =>2k+q.

O s, =1, WHN 7 G B QCk+q—D-JEH UIO, ML j €[2.2k +qH :n,n, EEG), P& x' =
w[2:n].G'=G—n,, HE 1A BGHQCLEtq¢—D-JER UIO,

DEErr€F.€[2.2ktql. FHTE jEL2.2k g I\ {51550 aspatystynrat, ) WS ={n,my.mys
camy s T/ =T, MANEE A E G X S"M T Al X .-DPCidh P'={(P',P*,-,P" ) H&t F,
P R, R R Q=xx, +P', WEG B S AT, {(Q.P*, P, -, P} JRE X £-DPC H &t F,
& 19,

) FFIE i, €EF €[22k +q & S ={my mysrany ) T ={rpsmyssmy ) F =F—mx,,

() i=t, P =(@r,vm,). HE1H 2 —n, B2G —=x, Bk +q¢—2)-JEH UIO,

Hk=3 01" —rx, JEG —r, MU+-JER UIO, MBI 5 H .7 G —=x, Xt S"M T, H RN 2-DPC id
P '={(P*,P')HZit F’,

>3 AR A G —x, BXF S M T AR (k—1)-DPCidh P'={P*,P’,--, P} H&it F'.

WXE G XS AT (P P* -, P" X £-DPC H 25T FLaniE 20,
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Operations Research and Cybernetics

Research on Paired k-DPC Fault Tolerance of Unit Interval Graphs

LI Peng', ZHU Li', WANG Aifa', SHANG Jianhui’
(1. College of Science, Chongqing University of Technology, Chongqing 400054 ;
2. School of Mathematical Sciences, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: [Purposes|In order to study the disjoint path cover (DPC for short) problem, the structures of 1-disjoint path coverable,
2-disjoint path coverable and k-disjoint path coverable that still maintain the DPC property after deleting vertices and passing through
specified edges are discussed on the unit interval graph. [ Methods]Using the structural characteristics of unit interval graphs and the
structural properties of path cover, the paired many to many £-DPC fault tolerance problem of unit interval graphs is studied by
mathematical induction and counter proof method. [ Findings] Arbitrarily delete p vertices and pass through ¢ edges, the unit
interval graph G is still paired £-DPC, if and only if G is (2k +r —1) -connected, where (p + ¢) < r. [ Conclusions ] The fault
tolerance path cover problem of unit interval graphs is closely related to Hamiltonian properties and connectivity. The research
results and methods provide a theoretical basis for the research of paired £-DPC fault tolerance of interval graphs, and help to design
an effective algorithm to find paired £-DPC fault tolerance on unit interval graphs.

Keywords: path cover; paired k-disjoint path coverable; unit interval graph; fault tolerance
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