
Lecture 23
We will take care of Step 2 now. We

constinct a map inductively from V of the

go-tableau to W of the given model,

h : V -> W as follows ! Take h (v) = We

Now
,

consider any
v in V euch that h(v) = w,

say
. Define ((u) = u(0) · Then

, if $4

Ex(0) , DeM(0) · So
,

M, FD9 ·

So
,

there is some
no such that wRnd

and M, wFG · So , we have , [YIDYEM(W)

1993 [M(w) E ATgo . Then we have a

v'with X (v) = u(w = [N/DUEM(r)]
--

U99] .

This ensures that we can condence

constructing the Go-tableau , that i,

Step 2 is ensured . The, if to
is satifiable

then the algorithm terminates successfully.

Conversely , suppose that the algorithm
terminates successfully . So show the go

is ratifiable . Let the tablear constructed



by the algorithm he (V ,

E
,
40

, x) = Too

Define a Kripke model M : /V , E , Y) ,

wher

~ (b) =(v : pex(u)] ·
Now , go -(100)

Letas prove the following claim.
&

Claim : For all veV , geSF(90) , of pe)(v)

then M
,
u F q

Assuming the claim
,
we have : M

,
Vo F @ as

% Ed (0 .) .

Let mo now prove the claim
.

We prove by applying
induction on the

size of
Base care

:

a : = 0 : pey(v) => veV(b)
=> M ,

u Fp .

q :
= ub :<ped() = P#X(0) .

= ve(b).
=> M

,
o F ip

-

Induction hypothesis : Suppose the result holds

for all formulas ofeizeIn

Induction ste : Leto be a formula of size



+1 .
We have the following case

Case 1 : 9 : = 4VX : NXEd(r)

= YE)(v)aXt)(v) .

=> M
,#4 or M .0 FX

=> M ,
0 4 VX .

case 2 : % := 41X : ↑NXEd(r)
=> NEY(r) and

XEJ(u)

=> M, F4
and M ,

-FX

=> M
,
VE YXX

Gre 3: := D4 : Let DYEX (1) . To show

that M, F DY ·
Take any

v'
,
o .

t . vEw' . To show !

M
,
o FY : Since Er

and EYCd(0) ,
Ned(r).

So ,
M
,
u'FP.

Case 4 ! & : = $4 : Let $4EX(0) . To show :

M
, UF $4 · Since D4Eb(r)

there is with Ev and

YEDU's ,
and hence

,
M, FY.

So
,
M ,UF)4



This completes the proof of the claim a

well as the proof of the connectness of

the algorithm

A brief discussion on complexity.

The size of the lice is exponential in

the size of the given formula
. So

,
the

complexity is quite high. However,time
&

of we consider space complexity , some

cover use of space would show no that

problem is in PSPACE . In fact , the

satisfaction problem for modal logic is

PSPACE-hand as well
,
and thes PSPACE-

complete

In the discussion on the decision proce

due of the satisfaction problem ,
we

have considered all possible Knipke

models .
So we have the following natural

question



How do we get such decision procedure
with respect to a restricted class of models,

eg ., reflexive , symmetric ,

transitive

we del ?

H .W. (optional) : Find decision procedure

for the
above problems

Model-checking problem

In a logic L , the model-checking problem

Co litates the following :
Given a model

M
,

and a formula o ,
check whether

M eatisfies G
. Model-checking in

model

logic : Given a
model M and a win M,

check whether M
,wF9 .. A similar

problem ! G even a model M and a formula

I , find all the worlds in M
that satisfyI

H .W. Give algorithms for both the model-checking
problems

in model logic
.

H . W . (optional) : Give the run time of your algo
withms in terms of sizes of the model and the formula


