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created. His statement is simply that both
he and Alice used the printer. Essentially
this puts no restriction on the constructed
system. In terms of transitions, Bob claims
that any transition could have happened
any number of times.
" a5 &
&[() Add_A)&(| [(&dd_B)&(| [()&ake)&)

This claim could easily be expressed as the

regular expression
(I(; Add_A, (11[(, Add_B, (]|[(, Take, (]*

The resulting automaton is a single state
that accepts the inputs ‘Add_A’, ‘Add_B’, and
‘Take’ from any state.

- 2,ADD_A,?][?,ADD_B,?][?.TAKE,?]

"#$%&' () *+,&-'+.'/+012'3454&6&74 '

Next the witness statement for Alice is
created. Her statement is simply that she
did not print. This can be explained as any
transition except ‘Add_A’, and can be
expressed as:

" - &&([()@dd_B)&(| [(&ake)&))

This claim could also be easily expressed as
the regular expression
([(, Add_B, (] | [(, Take, (])*

The resulting automaton is a single state
that accepts inputs ‘Add_B’ and ‘Take’, but
not ‘Add_A’.

D 2,ADD_B,?][?.TAKE.?]

"#$%&'8)"*+,&-'+.'9-":&12'345486& 74

Because every transition in /0,12.03.20-2.4 is
also present in wsgob, intersecting will cause
no reduction in states. This means that the
final observed state (Del_B, Del_B) is
5%"",%+with Bob’s statement.

Alice’s statement, however, does restrict the
possible transitions of /0,12.03.+20,-2.4 (Figure
9). Because of this restriction the final state
(Del_B, Del_B) is not reachable. This means
that the statement given by Alice is not
possible in accordance with the system
model, meaning that she must be lying.

(E.E) [EE.TAKE.EFE]

[EE.ADD B.BE]

) IBE.ADD_B.BE]
[BE.TAKE.DEL BE|DEL BE.ADD B.BE]

Comrn 30

DEL_BE.TAKE.DEL_BE]

"#$%E&';")'<&2$-4'+.'=748&%2&:4"+7'0&4>&&T'

42&8&'@%"748&%'*+,&-'57,'9-":&12'345486&74

=AB+T7:-$2"+72

In the given printer case it is shown that by
modeling the system and witness
statements it is possible to computationally
find whether the given statement could
have happened. The printer case worked
well due to the fact that the witness
statements could be defined as restrictions
on system functions. It is possible, even
given specific observations, that the witness
statement model may not restrict
transitions of the system. For example, a
witness statement where the first observed
state was A, followed by unknown
observations, and a last observed state C.
These observations can be described as:

[A, (, (] - first observed

[(, (, C] - last observed

Gaps in the story are represented by no-
observations, [(, (, (]

The new witness statement is
ws=1[A,?2,7][2,2,7][2,2C]

which is illustrated in figure 10. The issue
with this type of statement is the fact that
between states A and C, any event could
have happened any number of times. If the
statement is too general then there will be
no state reduction.
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