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Algorithm 1 JbvarEE

1: for :=1 to n do
2: for =1 to n do

3 Yij < 1= min{ai,bj}.
4 a; <— a; — W.

5: bj — bj — .

6 end for

7: end for
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& P=(FE X)) ARFIEFES. (n=|E|.)
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A ICEIZPOATTNV & (y<Lzel=yel).
IZ(P) = POAT TIVEE.

A ACEIZIPORH < Va,be Aia<b=a=010.
A(P) = PDREEAIR.



& Ac A(P)TERSNBAFT T

id(A) ={y|ye€ E,3Ix € A:y < z}.
AN cI(P)ITXL T,
max(I) ={x|z€l, Ayel.x < y}.

fied: id: A(P) - Z(P) & max:Z(P) — A(P) X 1%t 1
X T, AW BEBROBMRICH 5. L



ac abed

ad C abd bed
ab d ab bd
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) 0
id
A(P) - Z(P)
Max

%: FORANC L >TAP) LOFREENFEIND:
(Z(P),u,n) = (A(P),V,N). ZZT,

AV B max(id(A) uid(B)),
ANB max(id(A) Nnid(B)).

%thiad 5 A(P) LEDOJERFRE K TET L,
VA,Bc A(P):A<B & id(A) Cid(B).[
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& AP) SRIZLEEV 25 < A B e AP):
f(A)+ f(B) > f(AV B) + f(AAB).

& - AP) - R ICHEETHLHEK
P(f) ={z|z e RY VA e A(P): z(4) < f(A)}.
ZIZTzx(X) =3cexz(e) (X CE).

A P(F) LOLP & Z0Wkt

max > .cgw(e)z(e)

(P gt 2(A) < f(A) (A€ A

min >{f(A)y(A) | A€ A(P)}

(D) s.t. > y(A) = w(e) (e € F),
ec Ac A(P)

y(A) >0 (A € A(P))
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& = (e1,er,---,en) P =(E,X)EDIlinear exten-
sion:

e; e =>1<]

LY.
Ai=1,nCHLT,

Ai = max({el,...7ei})_
[ YA

r(A;) = f(4;) (@=1,---,n)
D—EMRETD.
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y(A) =0
D—ERLET S,

_XAl_
| XAn |

(Ae A—{Aq1, -, An}

= [w(e1), -+, w(en)]

EE 2™ L yTIX, SRt EmE TS
y"(A) >0« x2"(A) = f(A). [

FE YT,

> {y"(A) |e€ Ae A(P)} = w(e)

Ziwd . [
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Algorithm 2 Dual Greedy (Faigle and Kern(1996))

Require: w:E — R.
Ensure: (P) & (D) OEfg ™ & y7.
1: w +— w.
2: for : = n downto 1 do
3: Choose e; € max(FE) such that
w'(e;) = min{w'(e) | e € max(FE)}.

4: v; — w'(e;).
5: w'(e) + w'(e) —v; (e € max(R)).
6: E +— FE — {ez}
7: end for
8: w<+ (e1, - -,en).
9: Compute =™ and y™.
FE: m=(eq, --,en)ld linear extension.



EH# (Faigle and Kern 1996): P23 rooted forest 73
HIX, PR BEHRREIEIEEOw E — Ry ICHL TIEYT
H5.

(GERHOMENE) =™ & y™ 1% LP Ot 2 e+ 5D T,
BRI E DOSATREME 2 & 201X L.

¥R y™ % Dual Greedy \Z L > THbLN-bDET B E

y"(4;) = (@G=1,---,n)
KRl y™I33EA. O

FE: P = (FE,X)M rooted forest 72 51X, =™ € P(f).
]
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Kriiger ®%EY = 7%

A AP) - R DBPK-ZBEY =278
< VA,B € A(P):

f(A)+7(B) 2 f(AV B) + f( )2
Z Z T,

ANB=(AANB)N(AUB).

FE: P2 rooted forest D& x=iX, ANB= ANB ¢
o TWNWADT, BTV 2 T7ME K-4TY = 7 HILIA .

FIHE (Kriger 1997): B DO ¥IEFEASR P IZXL C,
fiAP) > R 28 K-BEY 2T 061%, BTEREED
E4THs. [

% PREELTSH. B f AP) — R IZxL T, Bkt
BB ERE S Th 57D DOUEFSEIE, f 2R K-5E
TaTdThAHILETHSD. U



WHaeo @i — mE DLEY = 7 %@ analogy
T8 ZFETHD SO 7? —

o EBREFEVEIZ X %R EAHT .

o T DlIity.

o XXEF — P 2 rooted forest ® ¢ =% OK.

e Lovasz JriE — OK.

o WEHED FLATH) ZEAT LT U XA OK.

o K-8 = 7 B¥m/ ML (RAEEH) ZHAT L= U X
A

o BB BEER — P 2 rooted forest ® & %% OK.
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Lovasz JL5E

Wl EEOw E — RyICKHLT, POIFLERKEDOHE
Ll
C2A1-<A2-<----<Ak

LA >0 (Gi=1,---,k) DEICHFEELT,

w = A1x4; + A2xa, + -+ Apxa, (1)
LEFL. 2T, k>0, [

A LovasziLig
Let P = (F, <) be a poset and consider an arbitrary
function f: A(P) — R. Define

k

Faw) = Y Aif(4y), (2)

1=1
where ¢ has the uniquely represented as (1).

EHE: Lovasz i f:RY — R BN TH Db DMBES
ST f B K-SEY 27 THHRIETHD. [



#RE: Lovdsz #LiE f1X, positively homogeneous, i.e.,
for any u > 0 we have

Flpw) = pf(w).

(%LT:BE) w:E—)R_|_75§
w:)‘1XA1+)‘2XA2++)‘kXAk
ERBINTWVWDHETDH., 22T, N\ > 000
0 £ A1 < Ap < -+ < Ay
ZDEEXEED L > 0IZXRL T

PW = PAIXA; T BA2X A, T - - T BAEXA, -

I, pw OB AKEDIN LD —BHRERTH D
DT,

f(pw)

pA1 (A1) + pAof(A2) + -+ + pAp f(Ag)
pf(w). O



EHE: Lovasz #iik f:RY — R BN TH Db DMBES
ST fF S K-BED 2T THDHILETHSD.

GERR) [T5M] fAK-Z5FEY 27 THH726IE,
flw) = max{ ) w(e)z(e) |z € P(f)}

eck

ThHH0E, fiddh.
[(LEE] fFaihe 35, flECE-T,

SFO + 7)) > FG O+ x)
= %f(XA + xB)-
P 21T,

f(A) + f(B) Ff(A) + f(B)

flxa+ xB)

fxavs + xanB)
F(AV B) + f(AN B). [
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FHE: ¢ ¢ REQNM S < 3 linear extension © of P =
(E,<X) s.t. z=2™. [

ac xr € :R,E7§§ P(f) @ﬁ%)ﬁfﬁ
S, Ag = 0 2>61r8 T
ad ¢ r(A;) = f(A) 725
ab d Ag < A1 <+ =< An
J b2 b o562 &M
b T&%.
A(P) 0

e (&Y H): Let Ae A(P) —max(E). Then, A <
- AVe if and only if e € min(E —id(A)). [



i (T 25F5HZ b2V Suppose that x is an ex-
treme point of P(f). For each A € A(P) — max(FE)
with x(A) = f(A) there exists ane € min(E—id(A))
such that x(AVve) = f(AVve). U

FE: ROTNVIT UXALNIIELTHS. [



Algorithm 3 Extreme

Require: z € RY.
Ensure: YES if z is an extreme point of P(f), NO
otherwise.
1: A« 0.
2: while Je € min(E — id(A)) such that
x(AVe)= f(AVe) do
A<+ AVe.
end while
if A= max(F) then
return YES.
else
return NO.
end if

e o NS 0 koW




HEV2T -7 u—%mRC X HEB [Fujishige (1999)]
D —fixAk..

A(P)IESEHRTH BN, z € P(FIZRLT

A(z) :={A|A e A(P),z(A) = f(A)}
(XE 9037 —ISRD>.
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Faigle and Kern (1998) & Frank (1999) DOflia.



