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Abstract — In this paper, we introduce the type V matching
scheme and the corresponding type V algorithm of multidimensional
approximate reasoning with given multidimensional input and
multidimensional knowledge bases on strong O-logic CQ.

Index Terms — Multidimensional approximate reasoning,
Multidimensional formula mass, Multidimensional knowledge mass,
Strong Q-logic.

1. Strong Q-logic CQ

Define a similarity relation O in the formula set F(S) of

classic propositional logic C = (C*, C¥*) so that for any
formula 4 — B e F(S) it satisfies

<4> —<B>=<4—B>,
<4>/N\<B>=<4/\B>,
where
<A> —<B>= {A*—>B* | A*E<4> B*E<B>},
<A4>/\<B>= {4*/\B* | A* E<4>, B*E<B>}.

(F(S), Q) is called strong O-space and CQ = (C», C*, Q) is
called strong O-logic.

2. Type V Multidimensional Approximate Reasoning

Theorem 2.1 In strong Q-logic CQ, for any natural
number m and any formula group A4, 4,,..., 4, € F(S).,

<A >A<A, >N A<A, >=<A NA, ANNA, >

Proof  According to the definition of strong O-logic, for
all formulas A4, 4, € F(S), we have

<A >A<A, >=<A4, N4, >.
For natural number k and any formula group
A, A4, A, € F(S),
suppose
<A >SALA, >N ALA >=<A NA; AN NA >

Then we will prove that for natural number k+1 and any
formula group A4, 4, ,...,4,,4,,, € F(S),

<A >A<A, >N AL<A >A<A,, >
=<A NA, AN NA NA, >
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In fact,
<A >SA<A, >N A<A >A<A,, >
=<A NAy N ANA >A<A >
=<A NAy N ANA NA, >

According to mathematic induction, for each natural number m
and any formula group A4,,4,,---, 4, € F(S),

<A >A<A, >N A<A, >=<A NA, ANNA, >

Obviously, the following converse theorem also exists.

Theorem 2.2 CQ = (C», C*, Q) is strong Q-logic if regular
QO-logic CQ satisfies

<A SA<A, >N A<A, >=<A NA, N-NA, >
for each natural number m and any formula group
A, A4, A, €F(S).
Consider multidimensional approximate reasoning model
in strong Q-logic CQ,
A,4,,--,A, > B

Al*’AZ*’“"Am*
B
that is
A NANNA, = B
A" AA AAAS
B
where

A ANAy A-~NA, —>Bed"
is called multidimensional knowledge;
A" AA An A €F(S)

is called multidimensional input; B" € F(S) is called output

or approximate reasoning conclusion.
Suppose

A e<Ad >4, e<Ad, >, A4, €< A4, >,

m



that is
AT AA A AA) <A SA<A, >SAA<A, >

Then we say that multidimensional input

AI* /\Az* /\---/\Am*
can activate multidimensional knowledge

A NA, AN-NA, —B.
Take

B e<B>

as approximate reasoning conclusion, which is called
multidimensional reasoning type V strong (-solution with

regard to multidimensional input 4" A A4,” A---A 4, under
multidimensional knowledge 4, A A, A-+-A A, — B.

If there exists an j € {1,2,---,m} satisfying
A" < 4, >,
that is
AI* /\Az* /\---/\Am* g< A >SA<A, >N A<A, >
It implies that multidimensional input
A]* /\A; /\---/\Am*
can not activate multidimensional knowledge
A NAy~N-NA, > B.
Hence, we do not care multidimensional input
Al* /\AZ* /\---/\Am*.

It demonstrates there is no type V strong (-solution to
multidimensional approximate reasoning with regard to
multidimensional input

Al* /\Az* /\u-/\Am*
under multidimensional knowledge
A NA, ~N-NA, > B.

This algorithm is called multidimensional approximate
reasoning type V strong Q-algorithm.

Theorem 2.3  In strong Q-logic CQ, there exists a type V
strong O-solution of it with regard to multidimensional input

AI* /\Az* /\---/\Am*
under multidimensional knowledge
ANAy ~N~NA, > B,

if and only if
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A ~NA, A NA, e<ANA, N NA, >

Proof  According to the construction of strong Q-logic
CQ, we know

<A >SA<LA, >N A<A, >=<A NA, N NA, >,
and because
A" e<d > A e< Ay >, A e<d, >
if and only if
AI* /\Az* /\---/\Am* €E<A >A<A,>NA<A4, >,

so, there exists a type V strong Q-solution of multidimensional
approximate reasoning with regards to multidimensional input

Al* /\A; /\---/\Am*
under knowledge
A NA, N-NA, > B
if and only if
AI* /\AZ* /\---/\Am* e<A NA, NNA, >

Theorem 2.4 In strong Q-logic CQ, if there exists a type V
strong Q-solution B" of multidimensional approximate
reasoning with regard to multidimensional input

A,* /\Az* /\---/\Am*

under multidimensional knowledge

A NA, AN-NA, =B,
we have

A AA AnA B e<A AdyA-n A, —B>,

which implies the multidimensional knowledge

Al* /\Az* /\---/\Am* —>B
is O-similar to multidimensional knowledge

A N4, A--NA, —>B.

Proof Because B is the type V strong Q-solution of
multidimensional approximate reasoning with regard to
multidimensional input

*

Al* /\Az* AN-NA,
under multidimensional knowledge
A NA, ~N-NA, > B,

we have

* * * *
A e<Ad >4, e<A4,>,---, 4, €<A,>B e<B>,



that is
A NA, ANNA, <A SA<LKA >N ALA, >

and B" e< B >. But, because of the construction of strong Q-
logic CQ, we know

<A >SA<A, >N A<A, >=<AANA, A NA, >
So

Al* /\Az* /\---/\Am* e<A ANA, AANA, > B e<B>.
Therefore
Al* /\Az* /\---/\Am* S B e<A ANAy A AA, >><B>.

And because of the construction of strong Q-logic CQ, we
know

<A NAy NANA, >SH<B>=<A, ANA, A-NA, > B>.
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Therefore,
A AA A nA B e<A AdyA--nA, —>B>
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