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LTLOODO

LTLOODODEZI00000000000proposition 000000000

LTL-formula = proposition

= LTL-formula

LTL-formula N LTL-formula
LTL-formula VvV LTL-formula
LTL-formula — LTL-formula
X LTL-formula

F LTL-formula

G LTL-formula

LTL-formula U LTL-formula

0 2.1: LTLOOODOO

OO0o0OoXorFroGouooooooooboobooooobooDODdneXtd Futured
GloballyD Until DO O ODOODOOODOODOODO

LTLOODOO

Kripke 00 M = (S,R,L)000p=sy — s; — .0 LTLO ¢ 000000000
M,pE=¢0000 MOOOOOpE¢O000000O0O0O0O00O0O0O0000O0O00O0O
00O

plEXo . 00p000000000 ¢00O0000

pk=Fo . 00p0O0D00O0¢O000O0OCO

pl=Go . 00p00000000¢000000
pE¢Us : O00pO000¢,0000000¢ 00000000

LTLO00000000000RI00000000000p; =8 — siq — ...0000

p = proposition iff  proposition € L(sg)
pE- iff notpl¢
PEO1A P iff pE¢iandpk ¢
PE LV b2 iff pEdiorpEd

Pk Xo iy = o

pEFo¢ iff there exists a i > 0 such that p; = ¢
pEGo iff forany:>0,p, E ¢

pE 01Uy iff p; = @9 for some i > 0, and

p; = ¢1 for any j such that 0 < j <1
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CTL-formula
state- formula

state- formula

proposition

= state- formula

state-formula N state-formula

state- formula V state-formula

state-formula — state-formula
E path-formula

A path-formula
path- formula X state-formula
F state- formula

G state- formula

state- formula U state- formula

0 24: CTLOODOOO
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state formula

s |= proposition iff  proposition € L(s)
s o iff not sk ¢

s o1 N\ oo iff sk ¢ and s = ¢
SE @1V b iff sk ¢ orskE @y

s k= EY iff p = for some path p =5 — 51 — ...
s = Ay iff pl=1 for any pathp =5 — 1 — ...
path formula (p=sy— s3 — ...)

pEXo iff s exists and s = ¢

pEF¢ iff there exists a i > 0 such that s; = ¢
pEGo iff for any ¢ >0, s; = ¢ and s;,; exists
pE 01Ugsy iff s; = ¢y for some i > 0, and

s; = ¢1 for any j such that 0 < j <
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CTL x-formula := state-formula
state- formula = proposition
= state- formula
state- formula A state-formula

|
|
| state-formula V state-formula
| state-formula — state-formula
| E path-formula
| A path-formula
path- formula = CTLx-formula
= path- formula
path-formula N path-formula

path-formula V path-formula

X path-formula
F' path- formula
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| path-formula — path-formula
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state formula
s |= proposition iff  proposition € L(s)

s = ¢ iff not s ¢

s ¢1 N\ oo iff sk ¢ and s = ¢

s = Ey iff p =1 for some path p =5 — s — ...
s = Ay iff p =1 for any path p = s — 51 — ...
path formula (p=sy— s1 — ...)

pEo it s = 0

P~ iff ot p = ¢

pE U1 A iff plEandpl
pE 1LV iff plEvY1orpl s

pE Xy iff pEY

pEFo¢ iff there exists a ¢ > 0 such that s; = ¢
pEGY iff for any i >0, p; =9 and p; 4, exists
p E iUy, iff p; 9 for some i > 0, and

p; 1y for any j such that 0 < j <

0 28 CTL*OOOOO
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CTL*OOLTLO CTLOOOOOOOO0O0O0O0O0O00O00O0O000O0O0OLTLOCTLO
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E¢ = -A(-9)
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1:MODULE main

2:VAR

3: x : {0,1,2};

4: y : {0,1,2};

5:ASSIGN

6: 1init(x) := 0;

7: init(y) := 0;

8:

9: next(x) :=

10: case

11: x=0&y=01:1;

12: =0&y=1":40,2};
13: x=0&y=2:{0,2};
14: x=1&y=2: 2

15: x=2y=01:2;

16: 1 : 0;

17: esac;

18:

19: next(y) :=
20: case
21: =0&y=0:2;
22: =0&y=1:0;
23: x=0&y=2:40,1};
24: x=1&y=2:0;
25: x=2&y=0:1;
26: 1 :2;
27: esac;
28:
29: LTLSPEC G !(x =2 & y = 2)
30: CTLSPEC AF (x =2 &y = 0)
31: CTLSPEC EF (x =1 &y = 0) )

0EADb)0 smvO 000 N

VAR : 24000
OVAROOOOOOOOODOOOODOOOoOoOOoOo200b0b000000b0b0oOoD
00000000{0}00000000000000oooooo

ASSIGN : 527000
OASSIGNOODOODODOD0O0O0D000000mit(000):=0;00000000next(O
O00):=0;0000000000000000

67000000000 (z,y)=(0,00)00000009%170000000x0000
gboooboooobbboddxgdbbibUdcaselggnonoooooooon
casel00ODOOOO:0000DOOO0DLOOOOLOODOOOOO0OOODOODOOOY
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Obhol200b0000b00000000b000b000b0b0010b0000b00
gbobuoooobbbooggbobog200bboooooon

e SPEC :29-310001
OLTLSPECOO0OOOCOCTLSPECOOO0OO0OO0OOOOOOOOOOLTLSPECO
OO00OO0000LTLOOCTLSPECO D OOOOODO CTLOODODODOODOOODO
gobd
290000x=200y=20000000000000000000000000
HRN
ogggbbobbbboudodtdx=200y=0000000000000040
gboboooodaon
1000bbbbDx=100y=0000000000000000000004
obooboobobo

2.3.3 NuSMVUOOLTLOO

Ooobobobobobo LTLoooooboborLrTLooboboboboooon
ooobobooooboooooboboooboobobooboboboobOobno LTLDb O
OO0000D0D00000b00D truee0 00000000 flsed0O000OODODOODO
OO000000D000O000o000O0O0ONuSMV DO LTLO o00O0O0000ODOApDOODO
CTL*0 0000000000 0O0OOoDODOOoOOoooOO
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gbobbobodbuogboboobuogboobobboobuoobobboboobda
gboobooooooooobbudd aa...e, 000000 boooobooooonog
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gboboboooobobboooobobobooooboboboooobobbooooboboa
gbbobooogbbbuooobbboooobbbuooobbbuoooobood
OO0OO0D0O 100 BuchiDOOOOOOoOoOO

24.1 OO

BuchiDOOOOOOOOOOOOOOOOObO000 (S,5,>..,6FF) 0000000

S.:000b0obooooo

e Sp: DODOODOODODODO

Y. 0ooooooooooo

d:Sx > xS: 00000

o F: OOODOODOO

O000OBuchi0ODOODOODOO0OOO0OO0OO0OO0OO0OO0O0OO0O0OO0O0OO0O0OO0O0OO0O0O00O0
00

000000000 agar...a;...0 BuchiDOOOOO B=(S,5,%,6F) 00000000
0000000000 sp,81,...8,841,..00000000000

(80, a0,51), (51,a1,52), ..s (S, Ai, Sig1), ... €0

0000s€S,000000000000000 Sg-81---8-8it1--- 000 BuchiO O
0000 BOOOOOOOOOOBOOOOOOOOOOOOO0OO0O00OO0O se FOOOO
000000000000000000000BOO0OO0OO0000000OsO00000
0000000004 >000000s=s,00000,;>¢00000000000Buchi
000000 BOOODOOOOOOOOO0000000000000000 Lang,(B)OO
00000000000000000 Run,(B)000O000O0000000000000
000000000000 o0=sy-5--0000 lim(e)0000 000000000
0000000000

Lang,(B) = {w|wO BOOOOODOOOOO }
= Hag-ar--[3s0, 81,

(80 € SO A (lzm(so ©S1c ) NnF §£ @) N (\V/’l Z 0((31-,@2-,5”1) € 5)))}
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Ran,(B) = {¢|o0 BOODOOODODOOOOO }
= {so-s1--[3ag,ai,...
(so € So A (lim(sg-s1---)NF #£0)A (Vi > 0((s5,a4,841) €0)))}

24.2 00O BuchiOOOOOO

BuchiDODOOOO B=(5,5%,,6F)0000000 FeSOOOO0DO0O0O0O0OO0OO0O
I={F,.,F,}C2°00000 BuchiD0OOOOOOO BuchiDOOOOOOOOO0O
0 BuchiOJOOOOO G =(5,5%,%,6T)0000000=sy-s--- 000000000
0Fel0D0000Um(e)NF#¢000000000000000000000000
00000000000 000000000 BuchiDOOOOO GOOOOOOOOOO
0000000000000000000

Lang,(G) = {w|wO GODOOOODODOO}
= {ag-ay---|3so, 51,
((so € So) N(VF € T((lim(sg-s1---)NFE #0)) A (Vi > 0((s;, a4, 8:41) €9)))}
Ran,(G) = {w|wOD GOOOOODOODOO}
= {so-s1--|Jag,a,...

((so € So) N(VF € T((lim(sg-s1--+-)NF #£0)) A (Vi > 0((s;,a4,841) €9)))}

0000000000000000000000r0000000000000000
00000000000Y000000000000 BuchiD0O00000000000
00000000 BuchiDOOOO0DO G =(S,5,%.,65)0000000

00 BuchiDOOOO00O G =(S,5,5.,6{F,.. F)000000000000000
0 BuchiD OO OO0 B =GBAtoBA(G) = (5,5,,Y),¢,F)0000000 GBAtoBA
000000000000

en=0000
S’:S,S(]:So,zlzz,é’zé,F’:F

en>1000

S’ =5 x{1,2,..,n}

Sy = So x {1}

Y=

5 = {((5,1), 0, (5,1) | (5,0,5) € 6 A5 & FJU

{((s,1),a,(s'yi+1) | (s,a,8) €dANs € F; Ni <n}U
{((San)>av (3/71) | (Saa>5,) EONSE Fn}

F=F x{1}

Wreg..0oOO
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O0:«=¢/0000se ;,O00+10n0000001000000000C0O0O0OO
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200 BuchiDOOOODO By = (S1,S01, .4, 01, F1)0 By = (Sa, Soa, >y, 02, Fo) 000 O
000000000 BuchiDOOOODOOO Lang,(B1)U Lang,(B2:)00 00 Lang,(B1)N
Lang,(B,)0 000 Lang,(B,) 00000000 BuchiDOODOOODOOOOODOOOO0O
00000000000000000000 $NS=0000000

e 10O
BuchiOOOOOOOOOOO

Lang, (B, U By) = Lang,(B1) U Lang,(B>)
000000000 jyub,OOOOOOOOOOOOOOO

e O
0000000 ByxB,OOOOOOOOOOOOoOOoooooon

Lang, (B, x Bs) = Lang,(By) N Lang,,(Bs)
godgoo
Lang, (B, x Bs) C Lang,(By) N Lang,,(Bs)
00000000000 BuchiDODOODO By xg By = (S, S0, 3,6, {F!, ;)0 O
goooooooano
S =5 XSQZ{(Sl,SQ) | S1 651/\82652}
Sor X So2
Z = 21m22
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030 CTL*000d0dddOoOoOooo

O0000CTL*0000000o0o0oooooooooooooooooooooooa
oboobon

3.1 UOooon

CTL*0 0000000000000 0000000LTLOD00O0O0O0OCTLOOOOO
goobooggn

3.1.1 LTLOOOOOOOOOOOOd

000000000 LTLO0000000000000000BuchiDOOOOO [18§]
gboobdoboboobooboobuooboboboboobooboobuoobooobon
O BuchiDOOOOOOOOOOODOOODODOOOODOOODODOODOOODOOODO true d
OO000D0D0 false0O000D0O0OO0O0ODOODOODOODOBIOOOO

BrEK(TL) ¢

DUTHEE

o
O e s s

————————————

ik xif

Ny

BuchiAr—k~< bk

BuchiA7—hk <k BuchiAzr—k <k

BA MY DNREBTLERTNETHINEHE

0 3.1: LTLOOD0DOOobOoobooooboogon
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3.1.2 CTLOUOUOUOOOOOOODODO

CTLOOO0OOO0O0000000000000000000000 BOCTLOO00 f0
000000000000000000000000000000s00s0000000
0000000 label(s) 00000000

00000000 f=E[trueU (pAEX (-p)]00000000000
0000000100000000leel 00000000000000000000000
000000000000000000000000000000

level 0 p, -pOO0OQ0OO
level 1 EX (-p)0O0O0O00O0O
level 2 p AN EX (—p) 000000

level 3 EftrueU (p ANEX (—p))|]0 00000

00000000000000000 Algorithm3.103.400000000S0000
0O00label(s) 000000000000

00000000000 000O0 CTLOO00OO0O0O000000000000000
EX,AF,EUDD0O00D000OO0O0O000OEX g, AF ¢E[g U h)0000O0000
00000000000000000000000 CTLO00000000000000
000 EX gAF ¢,E[gU )0 0000000000000 Algoritum3.203.40000
0000pres(X)dprey(X)0OO0O0D0DO000000

pres(X)={se S|3s',s = s and ' € X}

prey(X) ={s € S| Vs, s — s implies s € X}
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Algorithm 3.1 g0 00000

SAT(g)
1: begin
2 case
3 gis T : retrun S
4 gis L : retrun ()
5: g is atomic : retrun {s € S| g € label(s)}
6 g is =gy : retrun S—SAT(g;)
7 gis g1 A g2 : retrun SAT(g;)NSAT(gs)
8 gis g1V g2 : retrun SAT(g;)USAT(g»)
9: gis g1 — go : retrun SAT(—g; V ¢)
10: gis AX ¢; : retrun SAT(-EX—g)
11: gis EX g1 : retrun SATgx(g1)
12: gis AF gy : retrun SAT 4r(g1)
13: gis EF gy : retrun SAT(E [T U ¢1))
14: gis AG g1 : retrun SAT(—EF —g;)
15: g is EG gy : retrun SAT(-AF —¢;)
16: gis A[g1 U go] : retrun SAT(—(E [-gs U (=91 A —¢2)]) V EG —g2)
17: gis Elg1 U go] : retrun SAT gy (g1, 92)
18:  end case

19: end function

Algorithm 3.2 EX g0 00000

SATgx(g)
1: local var X,Y
2: begin
33 X :=SAT(g);
4: Y = pres(X);
5: return Y,
6: end
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Algorithm 3.3 AF g0 00000

SAT 4r(9)
1: local var X,Y
2: begin
3: do
4: X =5,
o: Y ::SAT<X>;
6:  while(X =Y)
7. begin
8: X =Y;
9: Y =Y Uprey(Y);
10  end
11: return Y,
12: end

Algorithm 3.4 F[gU R|0 00000

SATEU(gah)
1: local var W, XY
2: begin
3: do
4: SAT(g);
5: X :=5;
6: Y :=SAT(h);
7. while(X =Y)
8:  begin
9: X =Y,
10: Y =Y UWnNprey(Y));
11:  end
12: return Y,
13: end
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Algorithm 3.5 AgO0 00000
labelA(g)

1: begin

2: if g is a CTL formula then
apply CTL model checking for g;

w

return ;
g = gla1/Ahq, ..., ar/Ahy);
: for all s € S do
fori=1,....k do

if Ah; € label(s) then

label(s) = label(s) U {a;};

1 apply LTL model checking for ¢';
11:  for all s € S do
12: if ¢’ € label(s) then
13: label(s) := label(s) U{g};
14: end function

© »®» >

@

1-2 01
D0000000000000 E00000000000 A0DDooo®ooon
OO0 g0 CTLODOO CTLODOODOOOODOODO

4[]

000 ¢0OCTL*OOOOO0O00000¢y0000 ARODDODDOD 0000000
googobugbbodgboooobuoobooboboooobboobooon
Ooo00o0o0d¢oonog

e 6-8[]
00o0000o0oo0oooboo0 ApOoooooboooboooooooooaoa
ogoog

e 9-12[]
ODO000000 /0000000000000 0DOO00O0DO0ODOO0ODOO0 g0OO
gboooodgobobodn

1E - ADDOO0OO0O00O0 E¢=-A(—¢)

24



3.2 OO
OoooOoCTL*OODDODOODOO00000ooooooo00ooooooooooooo

3.2.1 0O0O0OO

gooboooobobog3gooon

e smv¥I OO0
00O NSMVOOOOOOOOOOOOOO0O0O0O00 VAROOO ASSIGNOOO
00000000 mit000000ASSIGNOOOOOO0OO000000 nextO O
00000 VAROCOOOOINITOOOOONEXTOOODOO 3OOOOOO0OO
O000300000000000smv*OOOO0O0OO0OO

e ][O
CTL*O O OO

e JUUOUOUOOLDODODO
gboogbobuodgbooobooobodgbobuoobbbogbbogbooon
gboboooodabobod

OO00D0D0O0DO000O0B20000

v
BERK(CTLY) ¢ . 3 (LTL) d={d;...$,.}
'f ____________ ”\‘ ®&@ ®
I I > !
I OWES: -3 : ®) true
i | | s » NuSMV or
I i 28&@ 74 false
1
{ } 220
Py N v IR
{ smv 274 ] { i : 3
1 1 1 1
| | | | Rew |
i| VAR | ] VAR i
: - — : : . u new H
| .| iEE rrew | NEXT |
| INIT : N [l
| e I i i :
1 1 1 (]
LY J LY 7

0320000000040

25



U agggobo
000000000000 000DoO00 FOA0OO0DOOCTL*OODOOOOO
goo

O NuSMvOOQOO
00000 smv*OOOOO3000000000000smv*OOOOOOO00O0OO
gobbobbobobbobobbbbbbbobbobobbbbbbbobbbbbobobbn
DoOooboobooboobuoobboobooINITODOODOoOoDoooDoo
O0O00000NeSMVOOOOsmvOO0O0O0O0O0O0O0ONuSMVODODODOOOOO
gog

O oggogooo
Oo0O00C0OOO0O0O000000000000 00 0000VARDDOOONEXT
gboboboooobbboooobobuoooobbbuooobbboooon

g od
gbogbbodboobobuoobdobbobuoobbodboobboobooon
good

O oood
oboboobooo
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—iStart
—Close
—Heat
—Error

start oven

opendoor

close door cook

—Start |
Close
—Heat
—Error

Close
Heat
—Error

close door

opendoor start oven start cooking

F

Start
Close

—Heat
—Error

warmup

033 00000ooooad

e VAROOOO
1:MODULE main
2:VAR
3: Start : {0,1};
4: Close : {0,13};
5: Heat : {0,1};
6: Error : {0,1};
N
- INITODODODO
1:ASSIGN
2: init(Start) := 0;
3: 1init(Close) := 0;
4: init(Heat) = 0;
5: 1init(Error) := 0;
\
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NEXTOOOO

-~
1: next(Start) :=
2: case
3: Start = 0 & Close = 0 & Heat = 0 & Error = 0: {0,1};
4 Start 1 & Close 0 & Heat = 0 & Error 1: 1,
5: Start = 0 & Close = 1 & Heat = 0 & Error = 0: {0,1};
6: Start 0 & Close 1 & Heat = 1 & Error 0: 0;
7: Start 1 & Close 1 & Heat = 0 & Error = 1: {0,1};
8: Start 1 & Close 1 & Heat = 0 & Error 0: 1;
9: 1 : 0;
10: esac;
11: next(Close) :=
12: case
13: Start = 0 & Close = 0 & Heat = 0 & Error = 0: {0,1};
14: Start 1 & Close O & Heat = 0 & Error 1: 1;
15: Start = 0 & Close 1 & Heat = 0 & Error = 0: {0,1};
16: Start 0 & Close 1 & Heat = 1 & Error = 0: {0,1};
17: Start 1 & Close 1 & Heat = 0 & Error 1: {0,1%};
18: Start 1 & Close 1 & Heat = 0 & Error 0: 1;
19: 1 1;
20: esac;
21: next(Heat) :=
22: case
23: Start 0 & Close 0 & Heat = 0 & Error 0: 0;
24 . Start 1 & Close O & Heat = 0 & Error 1: 0;
25: Start 0 & Close 1 & Heat = 0 & Error 0: 0;
26: Start 0 & Close 1 & Heat = 1 & Error = 0: {0,1};
27 Start 1 & Close 1 & Heat = 0 & Error 1: 0;
28: Start 1 & Close 1 & Heat = 0 & Error 0: 1;
29: 1 1;
30: esac;
31: next(Error) :=
32: case
33: Start = 0 & Close = 0 & Heat = 0 & Error = 0: {0,1};
34 Start 1 & Close 0 & Heat = 0 & Error 1: 1;
35: Start 0 & Close 1 & Heat = 0 & Error 0: 0;
36: Start 0 & Close 1 & Heat = 1 & Error = 0: 0O;
37: Start 1 & Close 1 & Heat = 0 & Error 1: {0,1%};
38: Start 1 & Close 1 & Heat = 0 & Error = 0: O;
39: 1 . 0;
40: esac;
N
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gboboobooooobon

stepl UOOOO0O
000 AG ((IClose & Start) — A(G 'Heat | F'!Error)) 0000000000
OO00000000D00000b0b0b0obouUobDdlevel 10000 level0ODOO
gad

level 0 A(G 'Heat | F Error)
level 1 AG ((!Close & Start) — level 0)

step2 A(G !Heat | F 'Error) 000
00000 smv*OOODODODODODO000000smv*OOOOODODO0O0O000000O
0000000000000 000000000000 A(G 'Heat | F!'Error)00
goooo
O00C0CO0OOINITOODODOOOODOODO0O300 smv*OOOOOoooo
OLTLSPEC G !Heat | F!ErrorD0000O00NuSMVOOOO smvO0O0OO00O
goooo

stepd OO OO 4dO
step20 0000 smv*OOOO0OO0OO0OO0OO00O0O0O0OOOOOOOOOO0OO
A(G'Heat | F 'Error) 00000 2,0 00000000CDOOOOOOO
AG ((IClose & Start) — xo) 0000
smv¥ OO O0O000000 2000000000000 00D0000B40000

step4 AG ((!Close & Start) — xo) 0 00O
step20 000 AG ((\Close & Start) — 20) 00000 0step3 000000000
000000000000 000LTLSPEC G(( !Close & Start) — x0)0 00 08B0

steps U UOOOOO
step30 000 smv* OO0 O0O000000000000O0O00OO0O0O
O0000AG ((IClose & Start) - z) 00000 2 00000000000O00O0O
bz, 0gbobo

step6 U000
step20000 00000000000 OOOOOODOOLTLSPEC 00000
Joooooooooobbbuooooo

0000000000000000000000O00000 CTL*OOOO
AG ((IClose & Start) — A(G !Heat | F |Error)) 000000 true0 00000

SNuSMVO LTLODOO ¢ 0000000000000 4000 CTL*OOOOOOOODODOOOOOO
goog 233000
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roOOO0O0OO VAROODOO

1:MODULE main
2:VAR
3: Start : {0,1};
4: Close : {0,1};
5: Heat : {0,1};
6: Error : {0,1};
7: x0 : {0,13};
N J
roOUUOOOOOINITOOOO
1:ASSIGN
2: init(Start) 0;
3: init(Close) 0;
4: init(Heat) 0;
5: init(Error) 0;
6: 1init(x0) 1;
N J
s roUOOO0O0O NEXTOOOO ~
1: next(Start)
11: next(Close)
21: next(Heat) :=
31: next(Error)
41: next(x0) :=
42: case
43: Start = 0 & Close 0O & Heat = 0 & Error 0: 1;
44 Start = 1 & Close 0 & Heat = 0 & Error 1: 1;
45: Start = 0 & Close 1 & Heat = 0 & Error 0: 1;
46: Start = 0 & Close 1 & Heat = 1 & Error 0: 1;
47 Start = 1 & Close 1 & Heat = 0 & Error 1: 1;
48: Start = 1 & Close 1 & Heat = 0 & Error 0: 1;
49: 1 1;
50: esac;
\_ J
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4.1 0OOOOOO

OO00O0bOoboO0oNeSMVOOODOODOOOOODOOODOODO

4.1.1 SPIN

SPIN(Simple Promela Interpreter)[13][6] 0 198000 0000000000000
JoddddddoooooooLnrLooooooooooodooooooooouoo
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4.1.2 UPPAAL

UPPAAL[4]0 1995000000000 UppsalaOOOO OO OO0 Aalborgd OO
goobbooogoobbobobbooooooobbobobbooooooboboogd
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4.1.3 LTSA

LTSA (Labelled Transition System Analyser)[9 0 19900 0000000000O
goodoooobobbbooooooooobobbbboooboobbbboooooo
goodoooooobbbbboooooooouooooobbbbooooooog
O0000000LTLODO0O0OO0OO000bObO00o0ooDbOo0o0ooobooooooOog
guoouoobobboogoooouoobbbbooooobobbbbooooobobobobo
gogd
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4.2.1 LaceyU

Lacey 0000 000000 CILOOO0O0000000000000000O0O
000000000000000CTLFVOOOOO0O0000000000000000
0000000000000000000000000000 [600 00 19000
0000000000000000000000000000 NuSMVOOOO SMVO
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