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; _ 1. 8LC®HI
MEEx v b — 7 BKBEE2 75 708 & (augmentation
problem)E L CHERT 3. BEX vy P 7T — 27 BT I2HEREDES
EZ2EEBoREIBBPTOA VY54 vy vy RF2Z0FEKICEIBEIRE
HOoRIE»P S SEFMOETHV. 2 v P T -7 O0RBEBHEOEEY BZ
Han T3, BEXYy PV -7 OKRBREEER. KBEOR » b7 —7
BRE~OEE WMHEBHEZEZUTO(LP S B)ERT &S cBM{s 2
CEikD. Ay bV -/ OKHMWHEO BUEKEE . D8R OE R
BCHELT. 7570 0HMEEE LTERET 2

(DBx2Ak. B2 TsBEEKZ(FEF 2 REE)D cHIE &
¥C, BEXA» P9 —-2%2757G=(V,E)TCERHAFT %, TV, E
RehEnEEE, JEAETHL. V(G), E(GI)ERFT I &b b B, &
GEHHOBEBGFFHNIPIRDODLINLTWEIBECRZO A2/ TE MBI %X
HEE, MARBEFGUERESGE. (REGREALOLDPEER)ER LK
MG &8 B,

(2)BMERBREFAAIEGERRBICRE L. BHBEORERBREKR U £ h % i
BmETH2BEBERBEERHARRICT 5, FLEEREIZORREZERR
BILT %, 75 7FEFNVETCRBEBTEIRIEIVIEAZET S 7206 KBE
T 5 ETH B, BL, AOBEFELRAEZENZHER ETEHEADT RT
2B ETH B, |

(H* vy by -7 0MRE®RLEZ HEFLPOREILRERKEORLE
b5, (FARBEERZ) EEsd kW 2roRMoBEIAEET
B ETH b,

WEEZR 22 v b7 -7 O0BRKREESLTREREX» b7 -7 X
LThRBicMA» 0B E2HLIEZET S FELAERPOHERZM
ATRERBRABREMNMLTWK FEVPZELON S, (MKEEOERX
D BB A » b7 -7 o OEBPROMEREAR VI LT B, )
BHoOAMEBOFRILBRINZTHhORBEEFSICIOLERBIES



216

2, sk 3BoPoBRVRBACHKE®EZ2E ST 2%y b7 -7 ZHBKRT
3 ¢L%2ERX B, 35 7EFATELILE. WREEZRSIEBZME
hOERPMADLPOLE2RELABCHOEESNAATSELHNOEED
2HMc(BREFAREMEVEFEAET I LB T 20 2D LD
BI7s5s70BBRAEEELTR, BoffMicl2FEELRRUVUBLOB/E D
AMick 2 F5ESSD. WFhboOFEiID, DB TLhTWS 2
2 FPRMBTELIROPNELSRDZEIB, AMIREDPADOEESEF
»5dEEERNILLT E B,

Aok, HEIEYKE EHRRHAEBEOoVWTIhI» —EHETH2 EREL.
BEEBHOADMNMICLIWMHEBER v b V-7 0BKEZE I < O
Bid. UFTerdT 75708 MHBEELLTERLTE 2, (BRUESRF
HHEmA MMM L 2BREO—FRAMMBEAEL L TCHI LS TE
5, )—#ic, —o oM Hr cBETAAMMBERIR. SXAohkB s>
TRMNMT 2 EEFLALERZEAK 2 W 7578850 5%k51
BDELEoTT, BaRAMRUPRNERZb02RDIBBETCH. 7
OB ZAE. M7 7oK BoOREEZELZLEN. 72 HT N
ERSIVRAUOEEOE LA, FivEs0oTHLoMBECKAT
E%, Loy by -7 BKHBER., r&lTlR7S70RMAHERE
HEhRBRMLELUEEZA, M 7S 7ieffMT 2 EBELLRES
EANOEBOANB 2z 2/ AET LB DVESOFTIX PRNR/ND
bOERETHHBEEN 2, 2. 1. TEBNERZEZRXALDO B, 2,
2. TR, A NMEEOoOEHREEZE X, 3. KBLWT, #8773 70 (R
FhRRD) EHEBCHETINETCSIB AV THAEE TCRAMSNT
WHERBREZEEANT B

2 . BERNERE A MEE

2. 1. #

BRIV ERETRER NS, UTFTTEEINTVHES I (1, 2.4, 9
JM1ZBE I v, 75 7 (graph)G=(V.E)iR, ERAUEETRVHEESL
VEDBEEAEE DL P, BRVO2EFE(ZOLBOHMEFETH, — B
B, B—TH-TdIW)E2EILD LT 5, HEABZFELWE S 200
FPHOHAB LW S $XToRr@EB bbb L& GEHMZ 5 7 &MU,
EIDTRVEEHMON Y57 NS FHLEEBELABEBEET S 77 7 %
BAEZS57EMES, 2Ru,vEMmA & T 32 MEAIA % (u,v) &, F /o u (
BE) Dov (BA) ~0oFMBE<u, vwWweEET, DUTFTHEHED- D, i
A(znZh, FRA)ZBHEA(R)EER I EIRT S, 77 76kBWVT,
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BAVvO BERBde(WMEAVEESESLTVWAHCHBDUA DL OB £ 72 3K
DRHKET 2, BRI 76EBVT, BvEBA(TL Fh,. BE)E T
ZHOEBEOAREE ARB Ide (v) (MR E0da (v)) & B 35, :
UL,vE 7 S 760 (ST LERBBERIRMBSBTWVW)2AHEST B, GitBWT
ubviEMmMHE R ET AR ERB. AEL T RBEOREu=ve, e1, VL, = Vn-
1,en, Va=sVC IR MU, VRIA D EBHERBZ 3D TdH 5, T I Tei,lSi<n
it Vvi-1 EVviEREIDELRETD B0 ei=(vi-1,vi)E o ldei=(vi-1,
vi), 1SiSn, 0t & ZhZh MO BEFILRAEMNEE F R, F . ei=
Vi Vi-1dB B Wikei=<vi-1,vi>, 1S i<n O & %, FHED L T3, &
e s 22N F0(u,v)-#. <u, WW-FlBE. <u, vO-FHEE & I U,
(u,v)-1B 2 Pe(u,v). B ZUVFNbPe<u,v)ERT, B(FENZTH., FH
ME. BTEEE)OBERERBEEPE DR THS L&, CoE%2MHEK(
HRBEK SESHE) VS, BEZ 576080 2 HAu,vicH LT b,
(L -BREET B EE GRABTHEE VI, BRI 760BWVT
BomzZ2B8EA T3 EE TH I LEHFHET S 7 &0V 5, ol <u,v
S-EHESBELET 2 EE, vRub SEHRAETHEI L2 E VL, T RTOK
BhHHrRrPOFEARETHI L ELEE rZERHEVI, GOHENRSZ ED 2 K
b, —HFBMM AL SBEAETH S EE, GREARETH BZ LWVIH, K&
2. BHABRMNEZED 7S 7022 WS, FHEHBEREB Y S 76=(V(G6
).E(G)) B 1de (V)=072 242 H B, H-olds(vV)=1({EL. viRrHU A0 EE
DR)DEE, RARMAEHERMALEF T, Fik, (V€ V(T))odr(w) =20
LERFE2MHEKRKETR Mx2/ALIL TS 79 BARATHE2FEE TS
Z7EHRARE VW), FHEEHARICBWTEOEFHA S ZDOAEEICHE > T
— B T&Es&&E, COMRIEHEBUEE (traversable) Tdh % & W I,
T3 76 OoRBEBPEVEPHORICERT Z2LT XTERWD X5 2 &
PRBEAPOBREL VYV, G-PEERT, HAOTEAQCEEMO EB &%
GO BBBEE VL, G-QE X, EEVEOHNO 2 A2 L 08
BTE NEWG)=¢ & T 3 EE, EEDG ~DOHN%EGHE =(V(G),E(G)UE") &
£9o 6-P (EhFh, 6G-Q) MFEEKELZZ |P| (|Q|)OR/NERGOD
MEEFE(LEEE)EET, ve(G)(ec(G))EXRFT kK —HHEE (20 T
he k-BHE) 77 7&3, ve(B)2k (ec(G)zk) 7377 7THD,
CHRBEVHRIZE, FEOZABMemEADACEIAREER®XBEL R VE (
BEEHFLRAVE) PDPRBLKLEDKAEAD BT 537 TH b, Gt BV THA
uﬂclliﬂ—i% tE LR W (u, V) -BEOBR KK ZLe(u,v)., LEHEEF L X W
LV)-BEDOBAE EMe(u,v) & E T BB, <u,w-FHEBEL T EHK
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i La<u, v>, Me<u, v>%2 E £ 9 %,

2., 2. A mEE

nx 757k IE—oOoHET(IS 7T RBAEMNMULTYO T ERLKN
KRR 2B drs788B o203 BHRECBVWC)EFASEE2E T % 6
DEFT B, (z BT B)DNMBBELLUTCERT 5:

FT#IH 75 7Ge=(Va,Ee)l 2 X FB M c: Vax Ve—- Z*(FEAEBHK
YR B EZoNTWB & E, 75 7G=Ga+A=(Va, EaUA)DB 7z %% 7 L.
Ho 22 P8 Mc(ABB/NERZAEESAEZRD Lo ]

2T, Vex Ve={{u,vlI€ Ve, u#v}Tho., (LvidlEEE i
EMEERFTH 30 {u,vI€ Vex VelcXt$ %23 2 b Zclu,vi&ERT & K,
c(A)RB(AFHEFAARBEH)Ae c AR (EF FA-EFEERF ) {u, v
}Da X VR TH b, BRBEOHBAF R sk kKELTHEHAZZ SN 5.
AR, 7708l 2 0 MBEECHE L TR, BT o%H (1
Y S5 (5)FEDHB X BN D B,
(1)a =2 b+ & #
(a)[Bl— =2 = b (UW) _
(YRR B a3 PBH->TdEW (W)
(2)B &K
(a) A DH (UD)
(EmEADH (D)
(c)ERAEEHFRMALOEBEZHF T (MIX)
(WM BEHH (B 2Bt NEHITLBL0ES)
(a) R E S SCV(G) (SUB)
(b) 7 5 7 &4k $=V(G) (ALL)
(BB BAZEET B ILELEEL LN 3, )
(OB~ (B &EHEE S B L T)
(EE 75 7ORHAERKE (Thehn. BHRABLE) :
Vu, vESicdt LT Le(u, v)=kcu.vr (Mo (u, v)=kcu.v))
HLU ko, v) B3I FEHEBEHK
YEE7Z7I 70RMREEE (zhfh, B IEEE)
Vu vESicxd LTy La<u,v>=kcu.v> (Ma<u, v>=Kkcu,v>)
BL . kco.vr> 3 EEEBHY
BB .GHER 75 7 TS=V(G)D & &,
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ve(G)= min Lae(u,v) (ec(G)= min Ma(u,v))
u, v s u,vE s

TH 5.5 . BEMY S5 7 T.5=V(G)H DMe<u, v>21(Vu, vES)T & 3
CERCHHMEE T B I LEEKT 5.
()% 77 5 7 Ge
(a)Z 75 7 (Ee=¢ ) (EMP)
() K (T) . HEA (DT). o EFmEAK (RDT) .
B> & 2%A (RDBT) %
(¢)(k-1)-FA&E# 75 7 ((k-1)VC) « (k-1)-B#EE 7 5 7 ((k-1)EC)
(OEZDO7 57 (GEN)
3. HEH T I MK A
n RT3 7 0EEHCETINECTCHIE SRR MBEEACHEL TE
SNTVWARBELTRELDTE . HB. HWEKZMD O R 8D
Te2dDTHE2H, FEFBOLLPEBRIDALTVWRVWXEMN S 32 5HE i i,
CEBRVWERECEER, BEZFL Bk dhiEETnwed s, T,
FNENOEHIR O WRRALABEE TR Yo WH., B33 2 b
BoTHIVEARIRKEIBNP-FEL2(NPCELEBE)IER Y, EUT VT
YUX A(APPEBE)SHEIA TV, 23X B —FOHE KL HER B
TATY XL AFESEDOBBV, | V], |E| SHBEHEOLDHEICV,EL
# <o
1. Bm 7 5 7
(1)S=V(G)
(a)m : kK — HAEFE(Vu vES, Lalu, v)=k)
k=2, Ge=EMP W NPC [3]
k=2, Ge=GEN UW O (V+E) [3,20]
k=2, Ge=T ¥ NPC [6]
| | O (V2)APP (BEAE®D 2 5 A TF) [6]
k=3, Ge=GEN UW O (V(V+E)2) [26,27,32,39]
(F: 5]k — B DKkic > WTEHEFOERD D)
k=3, Ge=EMP ¥ NPC [26,27] |
(bym: K — BEHE(Vu vES, Ms(u, v)=k)
k=2, Ge=EMP ¥ NPC [3]
U¥ O (V+E) [3]
¥ NPC [6]
O (V2)APP (E B oD 2 FLLT) [6]

k=2, Go

i
—

_5_



220

k=3, Ge=GEN UN O (V2(V+E)) [21, 28]
k=3, Ge=1-EC W NPC [18,35,387,40]
k=3, Ge=2-EC W NPC [43] ,
O (VE(V+E))APP (BB D 2 f& + a LIF)
[18,35,37,40]
O(V3I)APP (B A AEKAKDE 2 2 FETF)
[43]
k=2, Ge=T W Z2I3HA [25]
k=2, Ge=(k-1)EC U¥W L IHX [15]
k=2, Ge=GEN W NPC [30, 31, 32]
k=2, Ge=GEN UW O (kLVS(kV+E))[33,34,36], L=min{k, V}
(F: [A5]1 e — DKk DPWVWTEHETFOERS D)
(c)m: BT BEHE
Ge=EMP UW ZIHX [5]
()m: ¥, 2 - S8
Ge=any planar graph UW O (V+E) [19]
(2)SCV(G) (FE:S=V(G)D & &£ NPCR 5 ESCV(G)D EETHZ 5 Th 3B)
(a)Ym : kK — S EE
k=2, Ge=GEN UW O (V+E) [T, 8] )
k=2, Ge=1-VC W O (V2)APP (B 4 ZLT) [12,42]
k=3, Ge=GEN UW O (V(V+E)2) [29]1(&F: [29]1T i O (V%))
(b)zm : k — @5
k=2, Ge=GEN UW O (V+E) [21, 28, 29] ‘
k=2, Ge=1-EC W O (VI)APP (B BM D 2 FLIT) [12,388,42]
(F: [38]1Ti@E O (VilogV))
k=3, Go=GEN UW O (V2(V+E)) [21,28,29] ‘
n. k737
(1)S=V(G)
(a)m: k —FAEH(Yu, veES, La<u,v> 2k)
k=2, Ge=RDBT UW O (kV) [16]
k=2, Ge=RDT  UW O (kV) [17]
(b)m: k- BEHKE(Vu, vES Me< u,v> 2k)
k=1, Ge=EMP W NPC [3] (/A&: &)
k=1, Ge=GEN UW O (V+E) [3]
k=2, Ge=DT UW £ IEKX [18,14]
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(2)SCV(G)
7 K- D@ (Vu, vES, Me< u, v> 2 k)
k=1, Ge=DT UW NPC([U]@%%B%.[M])
k=1, Ge=GEN W O (V3)APP[22,42]
(F: [28,44]ic s ME OAPPO ERRFEM & 0 )

m. B&EZ 57

$=V(G) , ~

T GetAlCB W T, Be€CE(Ga)icX L., ChE2ESUCHEMTUERTFTHE

RS H B
Go=GEN UW O (V+E) [10]
— 4. Bbbv
BEA» b7 - OKRBBEAEBER. KEOX» by — 7 BEE~0OBE
RUomEEEE2B8td 2 Eicin, BELIBEEERIELE DS > »—
FosoEInT 2 RKBEMNE BNMKEEZRF> % b7 -7 O
K EZ 7 7ol B BECFES S, AN MBBACET 2 BAER
BNk, BAMNSEKRCTHROAKS ZMBR: k — AEE $=V(0).
k=2, Ge=GEN. UWW. R 2AMNMBETS 55 FZHEHAKBE7TLV»ITY X 4
ODEFENTFETE 2, /. ERANBAL» S5 Rk=s3, SCV(E). W, 23
AMFMEBEECXHT2BEEOIVEU T VT Y X LD0RRB., ERIKBVT
M TE2WEEBEBEBIR TR E>RAAMEEOHREW. B &L H
M AFOoOMBERECTTIWHEREE y V7 -7 OBKRKEORIES BN
BETH5
X #
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