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The Beneath-Beyond method is well known as one of the dynamic convex hull maintenance methods,
which based on Beneath-Beyond Theorem. In case the dimension of the polytop is high, Beneath-Beyond
method requires very long computing time and huge storage, because the method needs all faces. The
purpose of this paper is to propose a dynamic convex hull maintenance method for high dimensions. This
method uses the information of facets and subfacets of the polytope and subsfacets contained by each facet.

Moreover, several useful results relating the implementation of the method are derived. An algorithm based
on these obatined results is presented.
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Py, Fy € Far(PY), F1, Fy € Faq(P),

dim(FNF) =d -2} (3.11)

PLEEY Farg(Pr) RO LI i B,
Fao(PY)
= Fyo(PYU{RINE | F1,F € Fa_i(P"),
F,Fy ¢ Fg—q(P), dim(FyNF,) = d~2}
(o3 (3.11))
={F|FeBN),v FeSPT/,}
U{conv({p}U f) | f € SPTE ;}
U{conv{{p}UPF)|Fe ONCI:_Z}
U{FiNF, | F1, Fy € Fa_1(P"),
Fi, Fy & Fa_a(P), dim(FiNF) = d=2}
(oK (39))
={F|FeBNJ,v FeSPTL,}
U{FiNF, | F1, Fy € Fq_1(P*),
P\, Fy § F4_1(P), dim(FiNF,) = d—2}
(- (3.10) ]

34 F—aEEETILTUXLA

TRV =T PD77ty bOF— 5370
MANT P E SUBEEDEVEDT 7Ry L 3 EA
TWEYT 774y FOESEFOIDET S, KiT,
FT T 7y bOF— S R3FDWEESEF OO
The FLT, 77ty MEA, T 77 kv MES
BENRERDYRAPTERHTHILICTE, Thbr
HhETRKY =T DF -5 L$5,

F31 L FH33LVRDTNITY AL Lo TH
Ubh—=7 P = conv({p}UP) #1BBI L HBTE A,
FITdY R L
(I) EBH 32V P DTXTHOT7 7y b, ¥

77y M- %DIT 5,

(II) <=2 BY THb77tv 2T, bL*
D77y FESPT THEY T 778y b2
ATOBLRLEDYT 77y b fp 26T
L7 7y b 2ERT 5,

{1y v—2sP¥ONTHB7 7ty 2HT, 2077
LY FFEUBN THEIYT Ty b E Hp
2EUH LT 7y P RERT S,

V) <=2 HFBY,ON THEYT 771y b &%,

V) FHLe 771y FOTRTOMASHEDIE
Bozlh, ZORTHFIT 77Xy F DXRIGE
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TolzbDERDLDICHWZ 2 DOT7 7L
MIEERALTF LY T 77y LT D, ©

RHYr—T POBWSEH. 77y RV, F L
BEINLDREICKD 2 RAEL D LD [4)(p188,p35)0

F<V+d-1 (3.12)

Vz2d+l (3.13)
#(312),(3.13) &Y

F£2V -2 (3.14)

POV T 77y bR fFEL.ETTEYN P D
WEM, 7Ty PR v, fir £ TR W21 XY
S fe=2f THBIELF W d-1-%) =7 Th
BoricBEy LR (314) &Y

fETu-F (3.15)
EHIT, v <V THEOTH (3.14),(3.15) &1
f<2(V-1)2 (3.16)

#F(3.12),(3.16) Lh FlzoV). fid oy T
HLDTERFETLEL L LTS EIZ OV?E) &4
Bo BRIC, T AADHELTWAEWES v =d &
nAh7oR (3.14), (315) &Y O(f) £ O(Vd) &
25,

RICAFHEDOFRITOVWTER b, R IIBIFTAN
X O(d) T 77 &Y b DRSS D S Z DA
7P IiE O(d?) TR D Z LIRS, WEEEOR
TEix O(d?) THND T LR D, T Ty Fay, Fox
Zv—22EBY,ON TH2L7 7ty DB fopr, fov,
fon X< —22°SPT, BY,ON THA¥ 777ty
OBETH, 51T, v EX—IFONTHET 7

v b F; OBEH, fon: 2 B CEETRBET—IHF

BN Tha¥777¥y O], v; & F; K&ETND
I—VHEBN THEHT 77y b f; Om=EE L,
Ty, T ST LERSNAT 7 EY b Fi, F; DR
Brdb, FidHFL{&EREnZ77Ey b @i&t?"
o COLEXRFEOFHERRNL IR D,
O(Fd+2f)+O0(Foy+ fsexd®)
+0( )ODN l:\“_,i vj 1ogv,-+F0Nd3)

i=

+O(fov+ fon)+0(; (v,logv,-}-d )

|| ™l
[ n M

= O(f+ E }J v, log vi+ EFJ '5 ;log7;+F *d%)(3.17)
i=lj=1

(. défklané,E fr £ fsFoxn+ fopr =F)
< O(V3logV + V2d3)
(' O(F) s O(V), O(f) £ ov?), )

Fon

E foni £ f, d,03,9;,7:,7; £V, F<F

ZhiTxf L. Beneath-Beyond ¥kid O(VlegV +
ViaD/2)) TEHETE  BERF— 5 R O(V1/2)
TH Y. AFHRIBRTOBHEREIIBNWTF—
Y&, AL D ICHETE LW b,

K PAERB L7277y h 2B A EE X
b & O(F) £ O(V), O(f) £ O(Vd), vi,v;,7:,7; £ 4,
fowi £ dy Fox £ F 50T O(F d*) TEHETE
Lz b,

RO & WA O AREDME L LT Seidel
DFHE: 6] 5B B, Seidel DHEL d xEBETHL
O(V? + Flog V) TRIHETE 45, Wy kEET
HHDTEFHEDLBITE LV,

4 BBbHHIZ

AR TIE Beneath-Beyond EHUIHE->THEY b —
T OBBER 21T I BE—2DKTN 7 = 4 AEEE
ZORTLE—DFTORTD T 2 A APPRETHHI L
BRI S5, YT 77y NI 20077y D
EERSE 2 B2 AFIAT A LR b — 7 OB
BEITIZOIE 772y Ve T 77y OES
LEOBEMEIHNIETHTHLI L ERL, T
hto 727 VT XA B RE LTz AFHIERD &
ITRY b =T R TXNTORTD 7 = 1 ADFERE L
DEAEIREET Ay LETERT O E
7 24 ADEHA b, FHTHEREFS RV, &
51, EHT ALEOHZEHRL L HVOTHY) b~

T OEHDOREDUE b IHFTE %o
SE XMk
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