JAIST Repository

https://dspace.jaist.ac.jp/

Title

iUy UUg o

gooo
Author(s) oo, 00
Citation
Issue Date 2009-03
Type Thesis or Dissertation

Text version

aut hor

.net/101p9/ 8114

URL http:/7/7 hdl handl
Rights
Description Supervisor: goooag, ooooooo oo

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



O o o o

gobboooogbbodao
ggbobobuoooobobooogn

goood

20090 30



O o o o

gooo

gooobod
gooo
gooo

oo oo

oo oo
good gd
oo oo

gobbbooogbbodd
ggbbobooooobobooogn

orio0450 0000

gooo: 20090 20

Copyright (©) 2009 by Tanaka Yusuke



010

020
2.1
2.2
2.3
2.4
2.5
2.6
2.7

030
3.1
3.2
3.3

040
4.1
4.2
4.3

0s50

gogo

gogoboobooodgd
gobbobuoooobooobogo

goboooogooobooodg ..

gobbobuoooobooobogo

gobooag ..o
I N
goboogag ...
0

gbogbuooboooboobo

0

gbgoboobooboobo

gobooooooao oL

BDDOOGOGOO

pbboooooooo ...
0

12
12
13
19

25
25
27
31

32



U O

21 0000000000000 .+« o o oo, 3
22 000000000000 .« . o oo oo e 4
23 2(0)00 zB3)000000 . . oot v 5
24 0000000000000 O0O00OO0O0OOOO0OO0OO0O00. ..... 7
25 0000 S000000000P . o oo 9
26 0000 S00000000000 . . . 0. 9
3.1 0000000 .. .00 13
3.2 000000 Sy . o o o oo 15
33 00000000000000000000000 + ++ .+« o ... .. 16
34 0000008, :000000000P « v v oo v, 17
35 000000 S ,000000000 P, o o oo 17
36 00008 00000000000 .+« .« o oo 18
3.7 0000 Si3 v v v oo oo e e 20
38 00006,,,000000000P, .« . oo, 21
3.9 0000 Post™(Spy1) o o v oo 21
310 0000 6,,,000000000P « . o oo, 22
311 D000 Post™(Soy1) o o oo o 22
302 PLOROOOO P . o o oo 23
3.3 0000 S 00000000000 .« .+« o oo 23
41 0000000000000000 .+« « oo oo 28
42 00000000000000000 .+« o oot 30
43 0000000000000000 .+« « o o oo 30

1



10 Uood

gbobooobooboboobobooooboboboboboooboboob
O0000000o0oooo0o0o0o0oooooooooooooooooooon joooo
ooobobobobobobobooobobobobobobobobobobobo
gbobobbooogobobboooobbobooooobobobuooogbbobbooooon
obbooobooobboobboobboobobboobobooobbooobo
gbooboobbuogoboogboobobooobbodobboobbooboboon
goobogboboboobobooboboooooobobobobobobobo
gbobogoobgoboooboobbuoobbuoobbobuoobboobobooon
goobooooobobooooobobobooooobobboooobobobbooooo
gboogbobbogbogbboobuoobboobuoobbooboobboood
goobogbogboobooboooboobboobboooboobobooboon
O0000000oooooo 2|0

ggobbboooobobooodoobobobuoooobobobbooooobobobooo
gbogbboobuodgboobbooboobboobooobbooboobobon
googobodbooobobboobuoobboobobbooboooboobobon
gbooooobuogbbuoobboobobboobobuoobboobbooboon
gobobooooobobboooobbobooooobobboooobobobboooon
gboogobuogbbodbbooobobuoobboboobobuoobbooboon
googobuodboooboobbobuoobbooboobobodooboobobon
00000000000 B0000000000000000000000OooOoO0O0
googobodbbogobuogbbooboobbooboboobbooooboboon
gbodgbboobuodgboooobuobobobobooboobbooboobobon
googobodbobooobobooobbooboobbooboooboobobon
gboobuogbbodgbobooboouobboobooobooboboobbbood
gboboboooobbbuooobbbooooobobooon

gpobuodgbbobooobuoboobobooboobbobooboobbuoobbg
googbboobuodbobooobooboobbooboobboobboobobon
gbodgbboobuodgboobbooboobbooboobboooboobobon
gboogodbooooboobboobuoobbooboobobodoobooboon
gooobbobbbbbbbbbbbootbotodddguooooooooooooon
gobobodbooobuooboboboobbooboobboobooobuooboon



gboobuogbbodbooobuogbbuogbbooboooboobboobood
gboobobouoobdbbobbuoobbooboobbodbooboboobood
0000000000 (BDD: Binary Decision Diagram) [6] [/ 00000000000
oboboboobooboo1ooboboobobobboobboboboobobg
obobobobooobooboobuoobob BDDObODOOODOODOOD
gobooboog200booobboobboobooboobooboobooboan
gboobboobobobbuoobbuobbuooobooobooobgos3sbuoonbon
gooboobogboobdooboooboooboobooobooboobob 200000
oboboooboobbo4b0boobobooboboboboob BDDOOODOO
gobdobdobobooobogbobdobooobooboobobooooooboooan



20 Ooottdboobotd

2.1 OO00OoOoooooooobooo

gbobooobobobobobooboobooboooobbbobobobob
00000 ON/OFF0000D0N0N0N0NODDO0O0O0OD0O0000ooooooooooo
O00000000000000000 ON/OFFOOODODO0D0DO0OO0DO0D0DO0O0DO0OOOO 2.1
ooogoboobboobooboboobbuoobboooboboooob robobo
OoOooooooooooND  OFFOO0DOOOOOOOoObOOobOOoOobDbOOooDbOon
o0bogilobooog

0000000 1000000000000ONDOODOT=200000000000
obooboobobbobboo r=30b0booboobboobbooooboon
O0OONDODOFFODODO000OD0O00DOO OFFO00ODOT =-1000000
ooobbobooooboboobobobuooboobooooobobobooooobog
nogob3obooboobodb 220000000000 0000b0O0O0bO00bO
OOobo0oobOooboooboobooooobooobooooboobouobOoOonO ONOOFFE
obooobooboobobog

g 21:000000000000b



n
»

ON OFF ON ! OFF

022 000000000000

22 J00oooboogboogn

gbobobooodgobbbodgooboboooobboboooobbboooobn

{ z(t+1) = Appa(t) (2.1)
It+1)=1I@)ifz(t+1) €S
ooooo

O000z¢t) e X CR"OODODODOO. XOOOODOOODODOOOOOOI(t) € M =
{1,2,---,m}00000000000001 #JeMOODO000OUeySr=X000
S/NS,=p0000000000000000X 00000000000 A, 000
000000000XCcR"O00D0000000DO0O0O0OO0OOOOO

000000000000o0ooooo

000 10,000000 (:R*"—-ROO000 E,000000,r00000000
7:R*—{0,1} 0000 L, 0000000000 I(z) =7, @i + apyy 00000
0000000 «(z) =Y, ati+a,,~0000000000000~€ {>,>},Vre
{1,...,n+1}0000 ¢, e ROOODO

goobboogobbboooobobbooooboboooon
0002000 PCX 000000 Post(P)O
Post(P) ={ye X |y=Aux,x € P}

gbooooogn



23 UUUObobobobobgbd
000002000200000000000000000000

cosa(t) -sina(t)

x(t—i—l):l .

sina(t)  cosa(t) z(t) (22)

a(f):{ 7/3 i [1 0)z(t) <0 2.9

—m/3 if [1 0]z(t) >0
D00D00000X €[-2,2] x[-2,210000

00000 2(0)=[1 1700000 Post(z(0)) 0 (1) = [~1.366 —0.366]7 0000
0000 Post(z(1)), Post(z(2)) O

Post(x(1)) = x(2) = [-0.366 — 1.366]"
Post(x(2)) = z(3) = [0.999 — 1.106]"

gboobo22300b0000oon

2 xz A

1r Mjf

0 xl:

x(1)
-1F | ___—O
x(3)
x(2)

-2 ! |

-2 -1 0 1 2

0232000 z3)000000



24 OO00OOOOO

gobobougobbodboobbuoobbooboobboobobooboobobo
googobodbbooobuoobobuoobbooboobobodoobooboboon
gbogobuodgbbodbooboobobobbooboooboobboobood
gboboboooobbboooobbobooooboo

000 100000000000000 (21) 0000000000000 0O0 Reach CX
guooooooobn
Reach®) = {z € Xy}

Reach+Y) .= Post(Reach®)Vi > 0
Reach = U= Reach®

gooox0bobooboobooboobobboboboo B,CXOUOOoboobOo
OOoodbooooboobob0b0ReachnB, =0 0000000000O0O0O0O0O0OODO
goo

goboodgbboobooboobbooboobbooboobbooboooboobo
gbogbobubuoobobobuoobbuoobbuoobbuoobbobuoobooboon
googbboobuodbobooobooboobbooboobboobboobobon
gbbobuoooobbooogbbbuooobobboooobbboo

25 0OO0OOood

ggodooooogoooboobobbbbbobooobbobbboboobooooaoaad
oboboboboooboobobooboboobobobooboboobobo1b00
gboboboooobbbuoooobbbooo1uooooboboooobon

oboobobob sk0OO00O0O0O0D00OO0OO0XYCcR"ORKOODODODODOODOO
ooobobobxbobobobobobobob2b0b0oobobobobobg
00000000000 A0D0000020000000 k000000020000
0000000000000 00000000000000000000 200000

gboboboboboboboboboboboooboobobobobobobobn
gboogboogoboobgbobobobo10boobobbobbobbobobooboob
oboobooboobooboobooboobobbooboobooboob

gboobuooboobooboobobbobbobooboo

OO0030n0000000000000D000DO0nO0D000DO0D KOODOODO



Il =(m,m,...,m) € L, 000000000000O0D0MO0D00000000000C
beBFODOOO

Doobooz220b000000b00b000b0bobooboboboobobdg
obhoboboobobobobobbobenobOonobOO

= (2, <0,y <11 > 1,20 <0,z < 1,29 > —1)

O24000000000000000000O0DODOOODODOODODLDDODOO
gooboileobbobobobobbooooooooon HDDDDDDEE{OJ}’“DDDD
Oo0000000o00Oooooooooooooooogoo(o,1,1,0,00H00000O
goooo

{IL‘l >O,ZE1 < ]_,Il > —1,!132 >07l‘2 > 1,1’2 > 1}

00000000000000 {(z1,22) €R2|0<a3<1Al<2,<2}000000

-2 -1 0 1 2

024 0000000000000 00DOOODODOODOOODOO0

gooobooooooboobod

00040r,r00000000 k000000 0= (m,m,...,m) € L,"0000000
000 cq:{0,1}* - 2R gopoooooooooo

Cnb={z e R"|Vie{l,... .k} :m(z) = b}

goobobbboboooboobbbbbbobootouduouooooooooooon
gboobooooobooooboo



00050000000000N0000000000000000000000000
00 TSy = (Qu, Qon, Y, dp) 000000000

1. TSy 0000 Q
2. QOH:{EGQH|EIxECH5:xEXO}
3. yp=CO0000CO0OD000OO0OO0ODOO0DbDOOd

4.0 CQnx>pxQn 00000000 000OO0
by :@xECHg:(I)(x,t)ECng’

0000bK00000000SCQuO000D000000000 Post(b), Post™(S)
00000000000000000000

Post'h = {g’ €Qu|b—" l;’}

Post'(S) = {f e Qu| e §:b "V}

0002200000000000000000000000
2200000000000000600000000000016000000000
00000000000025000000000000000 8,00 5000000
0oo

0250000085 ={(0,1,1,0,0.1)}, Cru(bs) = {1,202 e R| 0 < 2, < 1AL < 25 < 2}
00000000000000000000000S0000000000 POOOO
0000 POOOOOOOO0OOOO {S,5,5; 500000 (02.600)0
0000000000 S0000000000000000 {S,5,5,,5}0000



S| S| S §

Sis S S S

Se | S | S | S
-2 -1 0 1 2

025 0000S000D00000o P

2 x2“
S
1
S AY
X
0 >
S
-1
-2
-2 -1 0 1 2

026 0000S 00000000000



godoooooooooooooooooooooooooooo 20000000
0000000000000 0II00000000o0o0o0b00000n ReachgOOOnO
oooooogoo

Reachn(o):Qon

Reachy ™Y = Post"(Reachy ), Vi > 0

Reachy = U;>o Reachn(i)

-

O000Cyx(hyOOOoOoOoOoOUOUoOoOooOOoOUOUOODDODOOOUO BpOoOooooo
goo

Br={(b) € Qu| Cu(0) N B # ¢}

o00o0o00o0oOobooboooooooooooobognbReachnnBp =9 00000
gbobboogoobbboood

ggbbuogobbugobbuogoobbob2b000gbbuoogbbuoggobgl
gbobboooobbbooodabbon

26 UO0UOOoOOn

ggodbodoooooouoboobbbodoooooobboooobboboooooda
gofddoooobotb il ooooobo 2000d0Udooo
guodoobobbobbbgooooouoobbbbboooooouooooobbboooa
gooddooooobbbbooooooooboobbbbuouooo

ggogoobboboobbooobbbodooooooonbobobobbouooouoa
goobobbobbodoooooobboobodoboooooooobobobbooog
0 (CEGAR: CountEexample Guided Abstraction Refinement) 000 000 [4]0

1. Jduggbboooobboooobboooobbuoooobboooobo
gbooboogobobobbboooobbboooobobboooon

2.000000b0b0b0b0boooobobobooon
() OO0 (DOOO0DOOO0OO0DOOO0)0DOOO0D0DOOODOO0DOOOOOODOOO

000000 CEGARODOOOO

(b 0000000000 OOOOOOOOOOOOOOOOOOOOOOOOO
gbooboobo

1. ggoboogbbuoobbooobbuoobobboobbooboon
O00000DO00O0O0O00D000 CEGARODODOOO

10



i. 0000000000000 000000O0000ooOO (Doooon)
gboobgobobbobooboobor.boooon

Oooooboooo0oOoooooboooooooOo0OoooDOoCEGARDODODOOO
gboboboogobbbuoobobbboooobobuoooobobbooaoboo

2.7 Qgdu

000000000000000D0000000 2*000000000000000
OOoboodr0bO000O0O0OOo0boOoobbOobOooboooooboboobbooDbooD
gbobobooooboboooobbboooan

eOU000O0O0ODOODOODODOUOUOLDDOODOUODDUODbDDbDOODO EODO
gbobobooogobobod

gbobodbogbobboobbuodobooobuobboobooooboobobo
googobodbogobodboboooobobobobooboooboobobon
gbogbobodboobbuoobboobuoobbodoboouobobooboon
gbobogobogobogobuoouoobbuoobboobboobobb20boon
gbogobuogbbuoobobboboboobboobbuoobboobobood
goooboobbobbobobobobobbbobboodoodododouooooooon
gbobboogoobbbooon

0000020000 Pest" 000000 OOO0OBDDOOOOOO 400000 Post!
OBDDOOOODDODDOODOOOO

11



30 bboutdbobbottdbobotdd

gboobuoobgoobooboobobbobboobooboon

e 1000000000000 DD00D0N0D0OONONDOO0OO0NDNOO Pest"OOODO
OO0 c0D00OD00O0OOODOODODOD

gbobodogbbooboobobuoobooobboobobuoobbooboobog
0000000000000000000Pest!00000000O0OOODO

3.1 OO

000000000000000000002000000 Pest'OO0DOOODOOO
oo bobboodoooooonboboboooooga
00000 Post! 000000000000 DOOOOOOODOOOOOOODOOOOOO
00000000000000000000000000000 Pest'OO0OO0DO00O0OO
guooooooobn

gl UoUoUob O 310
guoooooooobboboogo

00000 AD BOODOOOOOOOPost(A)ODDODO Post(B)DDODDOOOOOODODO
00 Post(ANB) C Post(A)N Post(B)DODOO0O0O0O0OOODOODO Post(A),
Post(B)DOOOODOOOPost(ANB)DDODOODOOOOOOO

ggooobbobboboodbodouoouoboobboooooobobbooboboooa
goooobobobooobbbbbtbuddooooobboobboboogoooouooa
gogbobbbbobbobbodououobbobbbooooooobboboobooooda
00000000000000000000 Pest"ODOO0OD0O0OD0OO0DOOOPest'O0OOO
gogoobbbbooogbboboubbbbboduoooooonbboboooooa
0000000000000000000000 Pest'O0D0O0O0O0O0O0O0DOODOOOO

ggooobbbbboooooobobbbbodoooooooobobbobooooa
gogdouboobbbuoooooouoobbobbboooooouobobbobbooo
26000000000 bLbbOOOUObDbbbOOOUDbDbDbbOOO

12



A Post(A)

:Post(A) N I;ost(B)
ANB @
B Post(B)

g 31:0booadn

3.2 UJO0OUoOOoooooooood

0000000000000000000000 [5)0
000000000000000000000f(R,NRy)C f(R)Nf(R)ODOOO
000000000000000000000000000000000 f00000
00000000 ker fOker f:={zeR"| f(x)=0}00000000W,, W, O R"
0000000000000 0W, +W,0 Wi+ Wy := {w, +ws | w; € Wy, wy € Wa} O
Doooooo
DO0O0W;, +kerf OOW; +kerf = {uwy 4+ |w, € Wi,z ekerf} 000000000
00000000
FOWy + kerf) = f(W7) (3.1)

gbbboogobbbooood

O0020f:R*"—=R*"00000000R,, RO R"OUD0ODO0OOOOUDOODOOO
f(RiNRy)=f(R)Nf(R)ODOO0O0O0DO0ODO0OOO (RyNRy)+kerf=(Ry+kerf)N
(R +kerf)DO0O0DODOOODDOO

0ooo
(0oo)

13



f(RiNRy) = f(R)Nf(R,) DOODO0UOOOO(RNRy)+kerf = (Ry+kerf)N(Ry+
kerf/)D0000000D000D0O00(RNR,y) +kerf C (R +kerf)N(Ry+kerf) OO
ooooooooo
(RN Ry) + kerf C (R + kerf)
(R, N Ry) + kerf C (Ry + kerf)
000000 (R NRy) +kerf C(Ry+kerf)N(Ry+kerf/) 000D D0O0OOOO

OO0 (R NRy) +kerf D (Ry +kerf) N (Ry+kerf) 00000000000V €
(Ry +kerf)N(Ry +kerf) DO OO,

f(r) € f(B1) N (Re) = f(RiN Ra) (3.2)
goodooooob
r € (RN Ry) + kerf (3.3)

0000000000 (RN Ry)+kerf D (R +kerf)N (Ry+kerf) 0000 DD
O000O0f(RiNR)=f(R)Nf(R) ODDODDOOODOO (R NRy) +kerf= (R +
kerf)N (Ry +kerf) DO D OO0

(moo)

(RiNRg)+kerf = (Ry+kerf)N(Rotker /)0 D000 O00O0Of(RINRy) = f(R)Nf(Rs)
O0000O0oooon
O0O0f(RiNR) Cf(R)Nf(R)ODDODOODODODOOO

f(RiN Ry) C f(Ry)
f(RiN Ry) C f(Ry)

000000 f(RiNR)C f(R)NF(R,) 0DDOODDODDOO
OD00f(RiNR) D f(R)NF(R)ODOODDOOODOODO

f(rye f(R)Nf(R)ODDOODO
r € (Ry +kerf) N (Ry+kerf) = (R N Ry) + ker f (3.4)

gooooooood
f(?")ef(leR2> (35)
ooon
000000 f(RiNR) 2 f(R)Nf(R)ODDODOOD

F(R)Nf(R)ODODODODO

14



0000000000000000f(RiNRy)=f(R)Nf(R,) 0000000000
00 (RyNRy) +kerf = (R +kerf)N(Ry+kerf) 00 0000000000000000O

002000000000000000000000000000000000000
0000000000000002200000000000000000000000
0oooo
2200000000000 8 = (0,1,1,1,1,1),Cn(S;) = {1,250 €e R | 0 < z; <
I1An-1<2,<0}00000000000000000000000000000000
3200000000000 80000

X,

2

S S S5 S
1

S, Sio S S
0 ait

Sis S S S,
-1

S A S S,
2
-2 -1 0 1 2

0320000005

00000000000000002200000000000000 2000000
0000000 0z(t)>0000010[1 0z(t)<00000 200002, 0000
000, =(z; > 0,5, < 1,2y >-1)0000000400000000000000
0000002, 000000000, = (22 < 0,20 < 1,20 >-1)0000000 400
000000000000000000000000 ,<00000000000000
03300008000000000000000000000000 12000000
0000000000 330220000000000000000000000000
0oooooon

15



'S;c2—l H 5;62—5

S S S;cl—l ‘S;cl—Z 5;(71—3 ‘le—4

xX2-2 xX2-6 X, X
> >

Sou | Sas

033 00000000000000000000D00O0

S, 0000000000000
Sy = {(0,0,1,1,1,1), (0,1,1,1,1,1)}, Cri(S1_s) = {z1,02 € R |0 < 2y < 1A -2 <
29 < 2Y0 Suor = {(0,1,1,1,1,0),(0,1,1,1,1,1), (0,1,1,0,0, 1), (0,1,1,0,1,1)}, Crr(Sso_v) =
{1, e R|0<2; <2AN-1<2,<0}0200000

16



0330 Sps000000000O AOO 340 S, ,000000000 R,OOOO

x, 1
2 /\
1
AR
0 \ \xi
\
-1 S;c1—3 \/
)
-2 -1 0 1 2

034 0000008, s000000000 B

v

[TTAS
/iy,

a7

035 000000 S, ,000000000 P~

17



p,p00000000OS,, ;000000000000 Sy, Ss,Ss,Se, S7, S, Si0, S13, Sia
090000,S,, 000000000000 5,555,555 0600000

000000{S,, Ss, Ss, S, St, S9, S10, S13, S14+ N {51, S2, S5, S5, S6, 57} = {55, S5, 95, S6, S7}
00000000008 000000000000 S,,5,5,5, 00000000 S50
00000000 3600000 S 000000000000000

X,

036: 0000 500000000000

gobodgbbggbogbobuoobbooboobobuoobboooobooooboa
ODO00D000DO00DO0O0D0O00D Sha-sUS»-,000000D0O00DO0O020000
gbooboooon

gbboodboobbooboobboobbooboobboobuooboobbo
gboogobuodgbbodobooobuooogbobbbboooboobbooboon
gbobboooobbbuoooobbodo

18



3.3 Uuuubuoubog

000000000000000000000Pest!0000000000O0O00O0
gooobobobbobobobboboosiggoooobobbobobobooobbbbos2gddd
Post'! 000000000000 D00D0O0O0O0DOOOOOOOOOOOO0 Post'OO
000000000000 Pest' 00000000000 OOO Post!DDODODOODO
00000000000000000 Pest! 000000000 OOOOOODOOOO
00000000000000000000 Pest'000000000OOOOO Post!
gbooboooobood

00000000 Postd(S,) 000000000 OOOOODOO
[Post(S,)0000000O0]

Stepl. OO0 S, 000000

Step2. 0000 S, 00000000000 6;,5,000000

Step 3. O O0O00OOOOOO S, S;00 Post' DOODOOOO

Step 4. Post™(S;)N Post™(S;) 000000

gb2000b00bodbboodbooobooboboouoobboobboobobo
gooboogobb2b00000bbobooon

Post!' 0000000000 DOOOOODOOODO 30004000000

gob3gbbuogobbuooobbuoooboobbboooobooobbooobo
2k00000000kOOOOOOODOO

oobobooooooobooo soboooooooobooboobobooobboobooobooo
oOoo0oobOoO0booOobOooboOoooooooboooboooosSoooboobooo
gbbogobogbbobbubobooboooboobboobbuoobobboobood
obobobobobooboooboobuoob 20b0b0obDbo0obDoobDOoO2kbOobon

gobbodboogbboobuoobobobbooboobboobuooboonooba
gbooogog

0004000000000000000000000000000000000 Post!
0000000000000000Y" ., k+100000000k002,i=1,2,...,n
000000O00OoO

O0b0O, 00000000000 kK+1000000000O0O0DOOODOODOOO

19



O00000000000000000Pest! 0000000000000 DOO0ODO0
oooooobooooog Y kR+10000

00002200000000000000000000000000 Post!0000
000000000

000Stepl. 000000000 Si3 = (1,1,0,0,0,1), Cu(bys) = {1,20 € R | =2 <
1 <-1A1<2,<2}000000000000000S,000000000000
ooooooood

x, |
2
Si3 S S S
1
Se | So | 5 S
0 at
Sis S S, S,
1
Se | S | & S,
-2
-2 -1 0 1 2

O 370000 513

Step2. 000 Post™(S;;) 00000000 $,000000000000000000
000000000000 33000000000000000 Post™(S;3)000000
0000000000330000000000 Spi-1,82,0000

000000 Sp1,82, 000000
Sp1-1 = {(1,1,0,0,0,1),(1,1,0,0,1,1),(1,1,0,1,0,0), (1,1,0,1,1,1)}, Crs(bg, 1) = {a1, 22 €
R|-2<z < —1A-2<uzy<2}0
Spa—1 = {(1,1,0,0,0,1),(1,1,1,0,0, 1)}, Cri(byy—1) = {z1, 20 e R | =2 < 2y < OA1 <
1,<2}0000
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0o 390000

X, 4

lefl

2 xz A
1
0 N
Sis Sy
-1
S S, & S,
)
2 -1 0 1 2

0 3.9: 0000 Post™(S,, 1)
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00 Dng—l 00 POStHD ooooo DPOStHD ooooo DPOStH(SxQ_l) O {510;913,514,515, 816}
0o000s, 00000000 8,0 Post™(S,,—,)00 3.1000 3110000

2 o
S
1
S Sio
0 i
Sis
1
S
_2
2 -1 0 1 2

0 3.11: 0000 Post™(S,,_1)
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Step4.0 Post(S,, 1)0 Post'(S,, 1) 00000000 0OPost™(S,, 1) N Post(S,,1)
0 {S15, 560 0000000000000 S300000000000000O0DOO0O
Post(S13) 0 {S15, 516} 0000

000 Post! 0000000000 D160000000000000000DOO0O0
000000012000000000 Pest"O0OOODOODOO

000000000000000000000000Pest! 000000000000
goo
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gbobbobobobobobobobobobobobobobobobobob
gbboogdgboboogodgbboobbuoobbuoobbuoobboouosbboooon
ooobgbobobobobobobuoobobobobobboboobobobo
gbogodboobobuooboboobuoobbooboobbogbooooboon
obobooboobm

O000OBDD(DOOODOOD)00ODODOOOOOODODODOODOOO [6,70BDDO
obobooboobobooboboboobobuoboboobooobobo10bOobog
gbogoouogbbodgbbooboobbuoobboooobuoobbooboon
OoOoooO0oBDDOOODOOOOODODOOOODODDOOODOODOODO

ggogooboobbobbbbbbobooboobbbbbobobooooouoaoaaad
Post' DODOOD0ODODOOODOOOODOOO

4.1 BDDUUOUOOOOOO

g2b0obd0gd200o00booodobbuoobbobbooobbodobboofob 30
000000000000BDDOOOOO3300 Pest! 000D OOOOODOOOO
0000000 Post' 00O DOO0ODO0D0OOO0DOODOOODODOOBDDOOOOOOOO
gbooooogobod

BDDOOOOOOODOOOOOOO)]

Stepl. 00000 O00ODO0O0OOOOOOOOOOOOOOOONOOOOOOOOO
r0000000000000000000000 50j=1,2,---,n0008;
000000000 (0000000)0 b, 00005,00000000 5S¢0
i=1,2,--,n 000000000 (@0000000)0b00000000
00000000000000000T,=¢,i=1,2,---,n,0000

Step 2. i=10000
Step 3. Post(S5)00 0000

Step4. 0000000000 Post(SH) DD DODODDODODOODODOOOOOOODODODO
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Step 4-1. j=10000

Step 4-2. Post(S;)NS; 000000

Step 4-3. Post(S)NS; # 00 00T,:=T,u{sS;}000.

Step4-4. j:=53+1000000Step42000057=n0000Step 500
Step 5. t:=¢4+1000000Step30000i=n.0000Step 600
Step 6. Ai(bse — (Vibs,)) 000000

gogbboobbooooogobbobbooogoos3uguogooooboon 3.30d
gbbogbbogoboobobuoooboobbuoobbuoobbodgbboobood
OO0D00D00000O0DStep20 0000000000 PostODODOODOStep40 00O
OO0Step200000 PostOOOODOOOODOOOODOOODOOOODOOODOOO
0000003300 Post! D0DO0DODOODO Step30000 Post'!ODODOODODODO
O0OStep 60 000000000000 Post'O0000D0O00DOO3.300 Post™O
gboooooon Step4DDDDDDDDbgfe(vibj)DDDDDDD S, 0onoonon
gobobogd TZ-DDDDDDDDDDDDDDDDDDZJSS—>(\/ibgj)DileD
r=n. 00000000000 0O000O00O00O00ODOO0OLOOO0O0bOO000bOo0bobOOon
obobooboobod

3dddbddbouooouoobuooouooouno.=2000000
Step 1000
St =8,n-100000bs ={(1,1,0,0,0,1),(1,1,0,0,1,1),(1,1,0,1,0,0), (1,1,0,1,1,1) }0
S5 = S,-1 000 0bse ={(1,1,0,0,0,1),(1,1,1,0,0,1)} 0 0 0 O Step 30 0 O Post(S5)
00000D00Step 4000 Post(S;)NS; 00000T, = {Sy, Ss, S11, 512, S15, 516} O
000000S0000000000007, = {S,S13, 5,515, S5} 00000000
Step 6 0 0 Ax(bse — (Vabs,)) 0000000
{(1,1,0,0,0,1,1,1,0,1,1,1),(1,1,0,0,0,1,1,1,0,1,1,0)} 000000000 0SNS5 0
0 Post(Sf)ﬂPost(Sg)DDDDDDDDDDDDDDDDDDDDZ)STHSS =(1,1,0,0,0,1)
0000 Post™(bg s;) = (1,1,0,1,1,1),(1,1,0,1,1,0) 0000000000000

BDDODOO0ODLOOO0OOOOOObOOObLOO0bO0 200b0b0bLOo0obLOo0DOn
ooooo
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4.2 OO0

0000000000000000000000000000 Pest!'000000O0
0000220000000000000000 Pest"OODOOOO

goododooooooooooogog
e¢CPUD Intel Pentium D(3GHz)
eOSO Windows XP Professional

O0000000000000000000 NewPolka [8] OBDDO OO O OO bddlib [9)
goooo

00000000000000000 Pest'O000D000 0.0930secO00D0O0000
0000000000000000 Pest!' 000000 0.0780 sec0 0000 OOOO
gbbobuoooobbobuoobobbbodgodoolssectigonoboooon

ggobobuoooobbboooon

cosa(t) -sina(t)

z(t+1) = x(t) (4.1)

sina(t)  cosa(t)

a(t) = 7/3 (4.2)

000000000000000000000 Poest'000D00D0O0O0OOO2200
000000000000 Pest'0000000000DO0DOODODODOOOOOO
gobobobooooooobbbbbbobootboodduodooooooooooooon
obooboobobooboo 4100000000000 0b0O0bOsubOo0oOnDOd
0000000000000 Post'!0000O00O0O0DOOOO

00000000000000000000000 Pest!D00O00O0O0DOOO

00000000000000000 Post'!O0OO0O0O0O 0.0940sec0 0000000
0000000000000000 Pest"OO0DO0O 0.0630secO000000O0O0O
gboogboobodoboobboobuoobboobuoobbbodl 0.031sect 00
oboobobbon
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U41: 000000000000 00O0OD0

g.ligoobobbbobobobbobbbbbbobodddggooooooooooon
00000000000000000000000000000Pest!'0000000O0
O000000000000000000000Pest! 000000000000 DOO0
gbbobuoobuoggobbbdooobobbbooobbboooob

OD42000000000000000000O0ODOOOODODODDOOODODLDO
gbobodboobboobboobuoobbooboobbodbboboobood
gboboboogobbooogbbobooooboo

OD43000000000000000O00O000DOOO0OOOO0O0OOOOOODOO0
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gbboboodgobbodoad
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U 1igboooogoooobod

JET— T EEFR (sec) B/A BB b/G
PEFEA | EUEB f€3kikC | \mALED
3 0.094 0.078 | 0.829787 56 64 | 1.142857
4 0.141 0.109 0.773050 97 109 | 1.123711
5 0.234 0.141 0.602564 140 164 | 1.171429
6 0.359 0.204 0.568245 189 213 | 1.126984
7 0.547 0.234 | 0427788 236 280 | 1.186441
8 0.891 0.360 | 0.404040 329 385 | 1.170213
9 1.312 0.421 0.320884 396 458 | 1.156566
10 1.922 0.626 0.325702 481 565 | 1.174636
11 2.656 0.733 0.275979 568 664 | 1.169014
12 3.625 0.985 0.271724 665 781 | 1.174436
13 5.047 1.187 0.235189 784 928 | 1.183673
14 6.781 1.454 | 0.214423 889 1041 | 1.170979
15 8.859 1.625 0.183429 992 1172 | 1.181452
16 11.875 2.266 0.190821 1157 1365 | 1.179775
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4.3 OO
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