3 INRY DT TR

K RKFEXRFR TFEHER v TUT7IVEERTFZHER
VAT LATI L—a EREE
TUORIIEED AT LGS
=0 X5

el

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



dll{AR D i

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



74— LJB—T%

AN E D EOTERELERTELL (B ESINT) IKRE
—JA—LAa— 4 (form closure)

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



YRETE ED Bk

n,

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



B R P, ICH 1T HEEIHIKY

n;-V,+(X;xXN;)- w<0 &Y

0| Vo 1| [0
- + X - w< ()

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



B mP,CH T HEEIHIKY

0| Vo —1] {0
- + X <0

1 Voy

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



FEEDEAMICKHEERHIFID

oy

BE)Zx T O
Voy t@W =0

Voy —0=0

w= 0 0k
Voy <0
Vo =0

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



HEEDHEMICILHEHHIFIQ

A
VOy
BE)Zx T O
VOX
<voy+a)£0 -
. _
w= 0 O w=10F w=—1 0k
<voySO <voyS—l < Vo S1
Vo =0 Vo =1 Voy =1

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



BERIUIEEDEMICLLFATEHD

\Y/

BERIUIEEDEMICKHFRED:
3R OO iffi 1 (D A — 7% 1L AR EE

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



BERIUIEEDEMICLOIFATEHQ

w=1n
\Y/

(0),4

VOX @

VOy

—>IRTOHRZEmI=F KOG W ERE (FFELEL

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 10



BERIUIEEDEMICLLIHFTEHO

D —>IA—LoO—IvDIKRE

)
7
€
<
I
S

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.

11



TRIEBICHTHTA—LoO—Dy

¢

<

OX

<

oy

<

y4

Eiqu!
)
e
&

NS ‘<% ><8

74 —LIR—TrDIREE

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.

SO o o o o o

D 7+

12



%1&'@4@%6“(31\

J+—Lo0—S5vD=HDEED | 7BcH-<. F@
EEJN)%@AEI%

MR D — LI O— S0 DR EEIZ 8 B T8I 1% s
WKL (MADBHEE 1) ED SiEfMABE BHIFTIEAL (K
TEEDOBE - DECLIBOREMILE [\ DR,

EREHDGE - - DEKELTED R EMNLE

/.\ :
N

\/

YD R CREREE—HITED F A RZHR
RD— R THE I ED F A EZHR
REND—RTE—#MBIVE_#MIEDHAEZEHR

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 13



A —LO0—2vD=HDEHD

»- “ )

AED RIEMTIA—LoO—D

)

EOREMTIA—LIBA—D v
¢ OSAKA University, Department of Manufacturing Science

Advanced Manufacturing Systems Lab.

14



3—2—1MiRA]|

3—2—1DRA. T—VZFRBET H=-HD T4V XA FrDECEFIA
LSO —LHoa—JvDIKEE

o>
SN
Y

? OSAKA University, Department of Manufacturing Science

3)#('5137@&){35x
KUyEAEHY
DEEEZFEEL.
RD2=T—l
mEzEFEDHY
DEERZFEEL.
RND1STIE®E
HHANIEEE
BT NI, &
ZND1HRTES
?ﬂﬁ;@%ﬁ%’k &
LNSERAN,

R /

Advanced Manufacturing Systems Lab. 15



i B mEHI#HO

- K B EEEI$9— E 77 [A 9 (unidirectional constraints)
—ARIZOARZEZEZ . RAARIZIEHERETZSZE

—ARIZDAANEILEADCENTE RAEARIZIFAZIGZADIENTER
WoTHESFESITARL ]

——— ——— ———
I—; —
x< 0 V X *
B m% i1 73 [ &l %9

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 16



i B EHIHNO

- K B EEEI$9— E 77 [A 9 (unidirectional constraints)
—ARIZOARZEZEZ . RAARIZIEHERETZSZE

—ARIZDAANEILEADCENTE RAEARIZIFAZIGZADIENTER
WoTHESFESITARL ]

——— ——— ———
L .
I—; —
x< 0 V X *
B m% i1 73 [ &l %9

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 17



i B EFIHNS

- K B EEEI$9— E 77 [A 9 (unidirectional constraints)
—ARIZOARZEZEZ . RAARIZIEHERETZSZE

—ARIZDAANEILEADCENTE RAEARIZIFAZIGZADIENTER
WoTHESFESITARL ]

—~g— ~ff—t— ~f——
I—; —

x< 0 V X *

B 75 R il Y it 73 [l i %9

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 18



i B MG

- K B EEEI$9— E 77 [A 9 (unidirectional constraints)
—ARIZOARZEZEZ . RAARIZIEHERETZSZE

—ARIZDAANEILEADCENTE RAEARIZIFAZIGZADIENTER
WoTHESFESITARL ]

—~g— ~ff—t— ~af—t—
e
I—; I—;
x< 0 Y X
B 75 [a] il %9 it 73 [l i %9

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.



MZE#EE A =RIET

B A — % m# (polyhedral convex cone) #FBWN3IEIZ&Y
#— B9 ZFe kAT BE

face vector a,

span vector U j

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.

20



FaceRIKM)LZHWARIH

A=face{a } (i=1,---,n)

a-x<0 (i=1,-,n)

face vector & {@vox +(=1)Vv,, + (-2 ++3)w< 0

a-X<0,a,-Xx<0

A=face{a,a,}

¢ OSAKA University, Department of Manufacturing Science

Advanced Manufacturing Systems Lab.

V3V, + (1N, +(2-3 <0
V3 —/3
-1 la= -l
2+43]  [2-+/3

\Y/

(0).4

VOy

Q




SpanXIkILERANSRFED

ST el ] e

span vector U. Vox (2-+3)¥3 1 1 R
J =R 0 +¢| 3 |+c| V3 c >0
ROMEBEDBERBE. ™ | 0 o| T
ZEHHOEREBESLA - - T
LDT.DPLI KT D,

University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.




@

Span Uk ILZ R
Vo | | @=BYN3| | 1] |-1
v, |=R 0 +¢/ V3 [+¢) 3
o] | 1 | Lo] Lo_
@-3)+3| |1
=(R-R) 0 +¢|V3 [+¢,
1 | Lo
2-V3)+3| |-(2-+3)+3
=Rl 0 R 0
1 -1

A= Span{bl > _bl U, U, }

Advanced Manufacturing Systems Lab.

>0, R= 0 &8<E.
R, = ROEIER=0 .

/Rz R-R,. 7=1ZLR, A

R = RDEFIFR=0 &

X:R1b1+Rz(_b1)+Clu1+Czu2 R.R,,c,c, 20

OSAKA University, Department of Manufacturing Science

CENTED,
Rgg | JAENTER.
c,C, =0
=
V3] R.R.C.G,20
L 0 _
1l [-1
+¢|V3+c|V3| R,R,C,C, =0
0 | 0
23



* FaceXJkIL.SpanXUkILZRANSERIT

A= face{a,,a, } A=spanib,-b,,u,,u,}

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab.

24



i F=EHD

BEARENEGNIE MERICNZ o5 EBHNLETD
—>BAFMIZ, ERIZE>TEDLIGEFIFIMNMZALNEDH ?

IR DEE T HHIFIE EEEHREIZEAT LH—RAEF
HIZEkH>TRINS

EHFRNOFoNDHFTEY . LZEEZRANTRIND

an@:EEJm\a%JJ:Jk EDHDIBE . PIKRIETAH—LOO—2%D
REEIZH D

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 25



FEHQ

JA—Lo0— v YHKDEENZ XM FIIZTEEITHERLI-IRE
ORYRN\REFIZKYAER T —LoO—D v DIREEIZH BB
—SN\VFRZEHIET 5 EICEKY AT B D ALE - E 5 ZHIfE 7] §E

C-oBss )

[T+ —Ls
HA—T%
TIE7%LY
. iK%
FEEDAL
B-&3(C
14 0 Lk,
%]ﬁﬂ_f Ae /

JA—LA—I% TlEGLTE
EEOHEIEAIEE SEIREZFIHAL=HE CREIDEEA)

OSAKA University, Department of Manufacturing Science
Advanced Manufacturing Systems Lab. 26



