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A B S T R A C T 

W-JS is a first-order predicate calculus on the 
modal theory of knowledge. It is based on na tu ra l 
deduct ion rules and accompanied by possible-world-
accessibil ity semantics. As an example, the famous 
"Mr . S and M r . P" puzzle is solved in W-JS. 

I I N T R O D U C T I O N 

Reasoning about knowledge is one of the areas 
wh ich has received the most a t tent ion f rom researchers 
in A I . J . M c C a r t h y and others (McCar thy , et a l . , 1978) 
have given a proposi t ional modal logic of knowledge 
and some examples solved in i t . Bu t i t is obvious tha t 
the famous M r . S and M r . P puzzle (see Appendix) can-
not be effectively formula ted in a proposi t ional modal 
logic. A n d , in a personal communica t ion , J. McCar thy 
let us know tha t he had challenged the modal logicians 
to solve this puzzle. W h a t we present here is a solu­
t ion , we believe. Th is is a br ief version of our paper 
(Ma and Guo, 1982). 

I I W - L A N G U A G E S 

W-languages are extensions of the usual first-order 
languages. 

To express the statements about knowledge, we 
dist inguish three cases: 

where p is a wff, c is a t e rm , and 5 is a subject symbol . 
In add i t i on , we use 

to denote ' 'S accepts p" or "S doesn't know tha t ->p". 

Here is a short descr ipt ion of the syntax of W-
languages. 

S y m b o l s : A symbol is one of the fo l lowing: 

Subject symbols; 

Constant symbols; 

Concept symbols; 

Var iable symbols; 

Funct ion symbols; 

Predicate symbols; 

T e r m s : A t e rm is one of the fo l lowing: 

A constant symbol ; 

A concept symbol ; 

A variable symbol ; 

S u b j e c t - t e r m s : A sub ject - term is a f ini te s t r ing of 
subject symbols. 

F o r m u l a s : A fo rmula is one of the fo l lowing: 

P(t1,...., tn) where P is an n-ary predicate sym­
bol , and t1, . . . , tn are n terms; 

where p is a fo rmula ; 

where p and q are formulas; 

Vx p where p is a fo rmu la and x is a var iable sym­
bo l ; 

S:p where p is a fo rmu la and 5 is a sub jec t - te rm. 

We w i l l use the convent ional abbreviat ions , 
In add i t i on , the fo l lowing 

abbreviat ions are new: 
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A P P E N D I X 

Mr. S and Mr. P puzzle: 

Two numbers m and n are chosen such that 

1 < m < n < 100. 

Mr. S is told their sum and Mr. P is told their product. 
The following dialogue ensues: 

Mr. S: I know you don't know the numbers. I 
don't know them either. 

Mr. P: Now I know the numbers. 

Mr. S: Now I know them too. 

In view of the above dialogue, what are the num­
bers? 
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