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Minimum Weight Balanced Edge Cover Problem

Yuta Harada Hirotaka Ono Kunihiko Sadakane Masafumi Yamashita

Abstract

For an undirected graph G = (V, E), an edge cover is defined as a set of edges that covers all vertices
of V. It is known that a minimum edge cover can be found in polynomial time and forms a collection of
star graphs. Previously, the authors of this paper consider the problem of finding a balanced edge cover
where the degrees of star center vertices are balanced, and present an O(n!/2m log A)-time polynomial time
algorithm, where n, m and A are the number of vertices, the number of edges and the maximum degree
of vertices, respectively. In this paper, for an edge-weighted graph, we consider the problem of finding a
minimum weight balanced edge cover, that is, a balanced edge cover in which the total weights of edges
is minimized. By characterizing the optimality as the existence of a certain path structure, we develop an
O(n®m)-time algorithm.
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N, v DEBERHFEIZNDD, X7 —DEI v(G)+1
AT B, IR Mo KKy F U INEE
N3z EIZKT 5.

Case 1 & 2 &V M; IZRd BERBA/SZIT4
RENT, WECIZEXVEONARHEIIHTET
H5. m]

TH 441X, WEC O Step 3 T&th% iz
TIPS ZEERTENR, RELEEEN X
N5, BAOMEIHEMSZDHERTHY, HRT IV
71 X 4 & LT FIND-AUGMENTING-PATH % {25
T4, TIVIY XLATRUTOIEOE&Z AN 5.

MIZHT BKE/INZ P = (vr,...,09q) IZBW
T, FRTD1<i<j<2q—-1Tuo # v,
v1 € Fyr, % 2p+1<2q Tugpyr = vgq Zifi72
TE&, PEIE/NRAEFSR. £IE/3Z P L0
B (Vopt1s - - -5 V2q) IZTEETFTY, THR vopt1(= v2q)

ZIEDEREND.

8 4.5 M ZHRNEHBEOTIEET, BTy
FUIEELHOET S, ECEENDIHERDO M
T HRBZITNTL THS.

FERA P = (v1,...,v2) & M IZRT BN ET
5. B L vy ¢ Ly Zilcd i MFETIUL, P
D3 /N Ploy,voiqr) YV BEZX DI ETAY —
OB LIS 5. NI MBPRASyF V%28
T EIZRT B, -7, @”\"CO)Z"C“QJ%H € Ly
Thb. REEEIVAIETHHIExELDHE, TE
DITXRTCOERZEEHLE 25, O

FIND-AUGMENTING-PATH:
Step 0: Q =0, wp,,, =00 £T 5.

Step 1: Q DETEAERZFEI LIS T T% Gq =
(Va, Eg) £33,

Step 2: Gq »HEHK wq : A; UAy — RZHFD
a7 Z7 D = (Vo,A1 U Ap) ZHEET 5
(#&ak).

Step 3: GIZE W T vy € Fg, » BIEI/IXIZ X >
TELEFBERTER DT CRBD TN THHTE
ROEEE Vigin C Cym ET 5. Vinin DIARE
REETDLOERZHTXA/NZADOHTHE
BIEMBEIR/NZLHI/INZ P = (vq,...,v2)
wRDD, RE/SZAT VT X L%EFIH)

Step 4: P D53/ S2 TR OEB BN /2O K /8
A% P = (u1,...,v50) EF 5. &L P HTE
Py = (vapi1, - - -, V2q) ZBUIL/SXTHIUL,
ZOIEDELESR Vp,  QITENT 5. £
7o P! O3/ S X CEHAMEMELSR/NE 25
v1-v2;-/ A% P* £ 95, &L wpr <wp,,
THNE Ppjn = P* £ LT Step1\. P’ %
Bii/S2CHBHE (P = P) 13,P' & Pain
TEAEMEINNSWHZHT 5.

fHRE 4.6 G L M-#EM/S 2T, G LOERBEN
BR/AND M-/ S22 6T 5 S DOAFEIET 5.



IR G LWL D2 DI/ ST Go ETIEAE
N2 T 125, ZYUITEOHA Y THICHER
HULIIFEBRZI-EA XD /A ThHD. HE
BaI-E D54, HE 45> BIEDOMENBROTESD
MIZHT AR 1 THY, TEDAHICENTH
CHEBRZI-ED. ZNIINZERTH/2Ek5
DTHEIVSZ TRV, RIZFHEEBREZI-E 58
BuEZD. FEKIINHTEIX Step 4 I2B1) BTE Py
THhY, TNl Step 3 THREINHEREMEN
BNE/SZ PIZEEND. X o> CIED BIEWER:
S THAETIIREE 25/ P 045
N2 ETeD, PRIBERIZEXVIEANASB/NZXTH
5ZE06, IEOARTHRICIEHEBERZ-ED LD
VYAV Sy IAV Pl 2V K= TA AN ]

EROBE 4.6 2BV T G Lo/ S ZIE Go
THHERWVETHHZ xR Lz, BOHMEIL Go
X LT G LOEREIMES RN BN/ 2% &
DEDIZHRTHHNTHY, TN Step 2 IH)
%K187 57 D OEEL, DICHTARE/ 2T
VTN ZLOFAIZEVITON TS, BTICHR
757 D OBEFIEZRT.

ConsTRUCT-DIGRAPH:

Step 2a: A ={(v,u)|{v,u} € Eq\ E.,v € Fg_}
&35, Fiz Ay DEBITHR LT u DFERIFTD
HAEEGZU LT UeQ(U|>1)Th
WX, U»biebitx P, &L, P, OER%
u*, v ERBENTHWAUDESAZ  , ThbH
RS Py DIBBRDE /32 % Pylu/,u*] &
T5. U¢Q(U|=1)DsEZu* =u €U
LB ZDEE, A DR (v,u) I LT
wo((v,u)) = w({v,u'}) + wp, [ u) EEHA
AT 5.

Step 2b: Ay = {(v,u)|’z € Lg, : {v,2} €
Eq NE,{z,u} € Eqg\ E.,u,v € Cg,} &
T5. z&uDIMOEAEGEZNTE
nNXxXuvel, X,Unrbixbitz P,,P, &
35%. P,,P, DEE% ¥ ¢ X,u* € U,
{z,u} € Eq ICHIET 5 G LOBKDmA%

€ X e UET 5. Fi Plz*a) &
P, u*] ZZNZENDOBEADIS/IZ &
T35 X¢QnExErr=2e¢X. U
BbEEE ) ZDEX, & (v,u) € Ay DER
% wo((v,v) = —w({v,z}) + wp, [+ 01 +
w{z,u}) + wp,ru) ET 5.

#% 4.7 FIND-AUGMENTING-PATH 12 X V),
O(n*m) WEf] CEAEIMEA K/ BN/ Z A
Bons. (GEHE)

WEC ORBEEIZHHREROBEFE L &xnE
THald, UTrEsLN5.

T 4.8 WEC IZ& Y Ondm) BRICR/NEHA
MBS S DN D, O
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