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Comments

Confidential Comments to the Editor



An interesting approach to solving All SAT, but not very well explained. A major revision is
necessary.

  

Comments to the Author

The paper describes an important and interesting problem of finding ALL solutions to a given SAT
problem, and proposed an original method based on semi-tensor product matrix representation.

 The first part (1/3) of the paper is written relatively well (although is not precise enough in terms
of definitions and explanation). However the middle part, pages 5-7, suffers from serious
problems with the English language. English needs a serious improvement.

 
Part I, pages 1-4.

 - The authors frequently use the term "circuit form" but never define it or illustrate it with an
example (is Fig. 4 and example of such a form?). It is clear to an average reader in this area what
CNF is, but not what the circuit form; this have to be clearly defined.

- Page 2 and later in Results, p. 11: what do you mean by "Overall, our method can reduce the
total number of solutions by 50.6%" ? This is not an optimization problem where you are trying to
reduce some function, but you are trying to find ALL solutions. So saying that you are "reducing
the total number of solutions" sounds funny, and is incorrect. Please explain this.

 
- p. 2 Notations: item 20 "R^t is all matrices with dimension t". Is all? Do you mean that it is class
of matrices with dimension t?

 
- Page 3: eq (1), what is S ? It would be very helpful to say that this is how you represent a
Boolean variable. Without this, it is not clear how to interpret your formulas that have a matrix
multiplied by variables P, Q, etc. It is later mentioned on p. 4 that "S is a logic variable", but this
should be done earlier, first.

 
- Page 3: In Table 1 you should switch the columns representing conjunction and disjunction, to
be consistent with the text above the Table, and eq (2); they should appear in the same order.

 
- Proposition 3 should be illustrated with an example (although this will become more clear after
you clearly specify how P is represented as a matrix (like S).

 
- Page 4, Theorem 4: What is D_k ? Some kind of set, never defined.

 
- Page 5 - explain the concept of a "cut", it is not clear. You talk about the cut algorithm but never
explain the notion of a cut.

 
- pages 5 + incorrectly use the term "isomorphic". Instead it should be called "homogeneous", in
contrast to "heterogeneous" network representation. And you should clearly explain what you
mean by this (that this is related to the type of nodes in the graph: either homogeneous, with
only AND nodes, like in AIG, or heterogeneous, with OR and AND nodes).

 
It would be helpful to have one, however simple, example showing how your method finds all
solutions, and clearly show those solutions. I have read the paper very carefully and couldn't
really grasp how all solutions are generated by your method.

 
Finally, you should clearly state that your method is applicable only to small circuits, as clearly
demonstrated in the results table.

 
English corrections:

 --------------------------
 

P. 4, Theorem 1: ."...logic variable .." --> "logic variables" (plural)
 

p. 5, the second paragraph in Section 3.1 has to be rewritten in proper English. ( ... which are its
matrix form ...). In fact this entire section should be rewritten.

 
p. 8 "computed to a matrix form" --> "converted to a matrix form"

 But there are well too many corrections to include in this review. Please see the attached copy
with my notes and corrections. Symbol E in circle means English correction is needed.

 
 

 
 














