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Observation 1
Explanations are
recursive objects

(which follow the formula structure)
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Main Result
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Proof:
VNeg{0}
SImplL{Q}
VConjR{0}
VAlways{0}
VEventually{15}

[ 'x0{15}

; 1x0{16} ]
> explanator -nusmv -log nusmv-runs/srg5.ptimoneg.ltl.txt -0 size -ap
Formula: =(® o (m=res Ao 0 enad) Ao O x0 » 0 (x0S XIS x2S (X3S x4))))
ena | XXXXXXXXX XXX X[|XX|
resi|X X XX | XX
x0 | X I
x1 | X
x2 | X
X3 |
x4 |




jsize maxidx =%

Model  Spec ul VI hp Ry p|  maxidx(p) | |p| maxidx(p) | |p| maxidx(p)
srgd ) 15 2 4 4 7 16 8 6 7 16
srgd 01 0 16 4 4 | 621 70 | 621 33 | 621 33
dme2 ©) 0O 111 2 1 11 242 14 20 11 20
dme3 %) 0 216 2 1 11 494 14 62 11 62
dme4 1753 0 280 2 1 11 642 14 82 11 82
abp 03 18 20 2 2 7 59 7 3 7 3

1394-3-2 4 15 2 1 2 7 18 7 18 7 18




maxidx

= x

Model  Spec ul VI hp Ry p|  maxidx(p) | |p| maxidx(p) | |p| maxidx(p)
srgd ) 15 2 4 4 7 16 8 7 16
srgd Q01 0 16 4 4 | 621 70 | 621 621 33

dme2 %) o 111 2 1 11 242 14 11 20
dme3 Dy 0 216 2 1 11 94 14 11 62
abp 3 18 20 2 2 7 59 7 7 3
1394-3-2 ¢4 15 2 I 2 7 18 7 7 18
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< < <

_size _maxidx -
Model Spec ul W[ Ry By p|  maxidx(p pl  maxidx(p pl  maxidx(p

725 o1 0 16 4 4 |62 70 | 621 33 1 621 33
dme?2 175) 0 111 2 1 11 242 14 20 11 20
dme3 175) 0O 216 2 1 11 494 14 62 11 62
dme4 %)) 0O 280 2 1 11 642 14 82 11 82
abp o3 18 20 2 2| 7 59| 7 30 7 3
1394-3-2 Q04 15 2 1 2 7 18 7 18 7 18
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jsize jmaxidx =x

Model Spec ful [ By By p|  maxidx(p pl  maxidx(p pl  maxidx(p
725 o1 0 16 4 4 |62 70 | 621 33 1 621 33
dme?2 175) 0 111 2 1 11 242 14 20 11 20
dme3 175) 0O 216 2 1 11 494 14 62 11 62
dme4 %)) 0O 280 2 1 11 642 14 82 11 82
abp o3 18 20 2 2| 7 59| 7 30 7 3
1394-3-2 Q04 15 2 1 2 7 18 7 18 7 18
po = ~((OU(=p) ALOg) AUOx0) = O(x0 S (x1 S (x2S (x3 S x4))))

35



Model  Spec
STgo 00
srgd 01
dme?2 1753
dme3 123
dme4 0
abp @3

1394-3-2 ¢4
wo = —((O

jsize
L B R P
15 2 4 4 7 16 8
0 16 4 4 | 621 70 | 621
O 111 2 1 11 242 14
0 216 2 1 11 494 14
0O 280 2 1 11 642 14
8 20 2 2 7 59 7
15 2 1 2 7 18 7
(—p) ANOOg) A

P==" (=g (0"
(ST(ST (ST (ST (apt(x4,6),1).11).1). 1))
0=-"(=(Ng (O (O~

(lap™(x0,15),ap™(x0,16)})))))

<

—maxidx
maxidx(p

6
33
20
62
82

3
18

=x

pl  maxidx(p
7 16
621 33
11 20
11 62
11 82
7 3
7 18

Ox0) = O(x0 S (x1 8 (x2S (335 x4))))

35



Model  Spec
STgo 00
srgd 01

dme?2 1753

dme3 123

dme4 0
abp @3

1394-3-2 ¢4

wo = —((O

W P hy hy
15 2 4 4
0 16 4 4
0 111 2 1
0 216 2 1
0 280 2 1
18 20 2 2
15 2 1 2
(=p) ANOOg) A

P=-"(—=x(0"

(STHST(ST (ST (ap™(x4,6),1]).[1)-[1)- 1))
Q=-"(=(Ng (O (07
(lap™(x0,15),ap™(x0,16)])))))

jsize
p|  maxidx(p
7 16
621 70
11 242
11 494
11 642
7 59
7 18

P
8

621
14
14
14

7
7

X0
X1
X2
X3

<

—maxidx
maxidx(p

6
33
20
62
82

3
18

u

=x

p|  maxidx(p
7 16
621 33
11 20
11 62
11 82
7 3
7 18

Ox0) = O(x0 S (x1 8 (x2S (335 x4))))

v
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Vaporware

O000000000000a0a00mE0 00000000000
EROOOROOOD00QECOCCCDNEROO0000000NN
OomoOOomRO0000n EROOO0D0O0000000
mlm| u| |m(m] |m LI RO OR000000000
OOom0O0O00Omo HOOROROOOOO0O0O
O0o000mOmc EROROROOOOmROO
Oooooomomc EEORODOOO0O00OmO0O
Oo0000oooon mOO00000000OmO0
Oo0000E0OR0O0000a00EEROEOROOO0O0OEO0O

O0OROROOEOO0O0O0a00EREEROOOOOBOmO0O
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Vaporware

Theory

iFter iF

Jj<i jE e VRE (il kET ¢

O000000000000a0a00mE0 00000000000
EROOOROOOD00QECOCCCDNEROO0000000NN
OomoOOomRO0000n EROOO0D0O0000000
mlm| u| |m(m] |m mOOROODOO000000
oomoooomc HOOROROOOOO0O0O
EROROROOOOmROO
EEORODOOO0O00OmO0O
oo0oooomon

O0o000mOmc
Oooooomomc

j>i jET ey Vkeli, j).kET ¢

Vke|0,i]. k-~
[0, i] p2 S

EOO00O0O00OmO0O
EO00080Om0O0O
it
i —p o
iF o iFT p
iover q
i+ _ X
i @i A " x(l)
J<i jFT @1 Ykeljil.ktF"@r
i1 S s x2
j2i e el ke X3
iF" iU e X4
Vk € [i, max(i, |u| +hy(p2) X [v]) + [v]). k=~ @2 Uy G
iF o U ~
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Theory Vaporware

Prototype

O000000000000a0a00RR000000oo0o000n
BEROOOROO0O0O000QEOECOORERDO0D0D0O0O0000ON N

OOomoOOmOo000on EROO000000000
Elm| |m| |mim] (m LIUMECOOR0O00000000
OOmoO0O00Omo HOOROEROOOO0O0O0O
O0000mORc EERCOROROOOOROO

O0000OmOmo EROROOO0O000OmO0

ROO0O0000000OmO0
Oo0000E0OR00000000EERORORROOOB0ORO0O
OoOROROOEOO0O0O0a00OEEEROOOO0O0B0OmO0

. o . 4
a.Gp(l) apt .lF ¢ a.ézf(l) ap- .”__ LA u V
it a iET =g it a )
iFt g 4 it g i iF e iF @ - p
itt o ve, L itt o ve, K i1V q
.FJ'» .FJ'» .}77 -Ff
i ‘il e e A e A X0 0|10
iFT o1 A iFT 1A iF" 1A xl
i<i jFT Vke (j,il. kT [ <i jk— Vke )il k-~
j J .902+ (s 1] oo i i ] 23 x>
it o1 S A )
Jjzi jE e VRE, j). kT g R E AN L Vke i, jl. k"o . X3
i o1t g iE" ot X4 P
Vke[0,i]. k=" ¢ 5 Vk € [i, max(i, |u| +hy(p2) X [v]) + [v]). k=~ @2 - G
iF o1 S « iF"o1U e -

> explanator -nusmv -log nusmv-runs/srg5.ptimoneg.ltl.txt -0 size -ap
Formula: —=(¢ o (=res Ao o ena) Ao o x0 » 0 (x0S (x1 S x2S (x3S x4)))))
ena | XXXXXXXXX XXX X|XXI

X XX XX

X0
x1
X2
X3
x4







Read the proofs.



Read the proofs.
They explain things!
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Thanks!
Questions?
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