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Stackelberg FIEIZRKR END L 572, D
BRBE/LRE (TARE) ORFA N v 75l
7% BHROBBECHOEHIZE e & 5 2R BE/LR
BEORFBROBREEEEITONTEX D, €35k,
ZOBOMBORBEMSRMF L LTIX, FERFE
BRI 2 BRERTORBREFA L. AL
FIED/RF A MY v 7 BOBERD EALD/RT A —
ZIZBT 5 [Hafmekil oXRAEB T, Th
ZRAVWT 1 ROFEHLBERER X C+45%E
EBFBELELO(). BT REDRE
fEEBEZ AV, 2 VVRIEZ Rt k., Y
RARZEAHINEM - & FH A ERE I E#R
L, —Bafic k3 KKT &42EALELD
REBBRENTWS,

FBETIX, 2 VVEHEREZ, £51EE
FEHPIRcESe— RN eRBEREE LT
bz, TED1REF2ROEEEZFOHFLE S
RAABB, TNEELT2 VLULVEHEBED 1 KR
B2 ROBEMEMEOHY, &6 ITIHREMR
FODITLBRBELERALNNITIZ R
BE:LTWA,

2 xRk

—fRIC 2 VVEHEIRIRE (Bilevel Program-
ming Problem) (2] R&kD XS IERILEN S,

min inf F(z,y°)
T y°€Y°(z)
(1) 4 st Y*(z) = argmin f(z,y)
st (z,9)€C

T, . zeRN”, yeR™, F: N x R™ —
RLFRXRT RN CCRPxR™ &L,

Y*(z) iz BE X SN T TOTAREDRE
RESTHD, HEHOEDIZ, ZZ TR
B2V b D E LTWS, (BLPP) I,
THFIE OB BMES Y (z) & —RES S(z)
TExHRINE, UTo k> REAHEEKLH
MR boFRBE{LEE L 2 5,

min F(z,y) min F(z,y)
(2 z,y L —3 z,y
s.t y € S(z) s.t (z,y) € graphS

722U graphS = {(z,y) € R*" x R™ | y €
SE)}ES: R DISTTERL, F:
R x R™ - R IX 2 BEEGEMOFREL T 5,

Definition 1

£4HEBE S R - 2% oK (z,9) (BL,

g € (%)) IZBIT 5. contingent deivative Sy ; :
R = 2" R (u,v) ER" X R™, L€ R F
[~ 2 D contingent derivative S} ; : R*x
R™ x R — 27" FLUTTEHET . (3

z € S;4(d) &

AT 273850t — 0T & mFdE — d,
2F = ZBHFET B,
e S(z+td)—g

(73

C € S:,"zl,y((ua ’U);E) <

LUF &= 3850t — 0T & RFI(EF, ¢F) —
(€, OBFET D,
F+ tyv +12¢*/2 € S(T + tyu + t36F/2)

Definition 2[3]
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LSCRzeSLLESSDzIIBITH
v IH~D contingent set K (S, z) B ad-
jacent set T(S,z) LA TFTDO X ICEET
B,

K(S,z)={y|¥>03te(0,6) Iwe
B(y, 6)such that z + tw € S}

T(S,z) ={y| Vé >0 3\ > 0 such that
Vt € (0,)) 3w € B(y, §)
with z +tw € S}

72IZL B(y,e) = {veR": |lv—y| <&}

2S5 C Rz eS,veRELELERSSD:
(2B B v HR~D second-order contin-
gent set Ky(S, z,v) R second-order ad-
Jacent set To(S,z,v) ZEAT DL 5 ICERH
15,

Ky(S,z,v)={y | V6 >03te (0,6 Fw
€ B(y, 0)such that = + tv + t2w/2 € S}

T(S,z,v) ={y | V6 > 0 I\ > 0 such
that Vt € (0,) 3w € B(y,d) with
z +tv + t*w/2 € S}

TCUTHBRETHZ LIZERT S,
K(graphS, (%,9)) = graphS; ;
Ky(graphsS, (z,9), (u,v)) = graphSi'_((u v); o)

3 —MELEME (GOP) XT3
REEEG

Proposition 1 (#{LEH)

(z*,y*) B3 (2) OBRBERZLIXUT 2T 2 €

™ de REIFTFELRYY,
V. F(z*,y*)d + V, F(z*
(d,z) € co graphS,. ..

L. coldaz&Y,

¥*)z2 <0

=7

Theorem 1(—{LKKT)
(z*,y*) B (GOP) DE#Ef#2 B,

VF(z*,y*) € (co graphS,. ,.)*

UKt ={u| (u,d) >0 Vde K}IZK
DEMEYFT.

Regularity Condition
K(graphS, (z*,y*)) = T(graphsS, (z*,y*))

Ky(graphS, (z*,y*), (u,v))
= Tg(graphS, (w‘) y‘)) V(uv U)

Theorem 2
Regularity Condition LD T T (z*, y*) 2% (2)
DEERTL BIE,

VF ( v )(p, )"

+(u” )VZF(x ¥ ) (w,v) 2

v( ,q) EgraphS” ((w,v); )

Y(u,v) € graphS, v (§)andVF(z*,y*)(u,v) = 0
Theorem 3

Regularity Condition BRI F CTLLT 237

ERTVRIE (z*,9°) 1X (2) D2ROBER
s CTH 5, '
(uT,vT)V2F(z*, y*)(u, v) > 0 with
VF(z*, y*)(u,v)T =0
V(u,v)T € graphsS.. ,.(¢)\ {0}
4 #EH

ZZ T, WRESEEED 1 KRV 2RO
contingent derivative BAEHREH KT
DT LMoo, 2 VAHERBEORE
R DB EAEEES O contingent derivative DFK
BaRd Il LBSHROBELRD,
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