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0, Introduction

From the text (1), we know two finite rational grey numbers Ga,b, , Ged.

Their sum, difference, product and quotient are,

era"b @ ETCId — Era'ﬂ':' b+d'} qra':b @ Erc,d :GTa‘d, b-C.,-
Era,bo ﬁc,d :&e, ‘f.; GTa»b@Gl'c,d ::ET“-'bOEFB%’é"

e=min{ac,ad,bc,bd}.
f=-max{ac,ad,bc,bd}.
So far as there is at leass one grey number of information type from
among Ga,b. Ge,d . Their sum, difference, product and quotient must be
the grey number of information. There are not real “negative element”

and “inverse element” in the set of rational grey number.

i Eﬁjla,b.<:)(;r*13' EE)fEFIa, by, — éiro, 0. )
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and Gra,,b' 0] er,y - Er“"» ba ~"

are two kinds of simple grey equation.
Because there are not real “negative element” and “inverse element” in

the set of rational grey number.We can’t solve two kints of simple grey

eguation of which we use in classical mathematics.How then? for the



present, many experts and scholars are searching the way out? Now I put
forward a solution of my own only for reference.

For the sake of simplicity, we convention that Ga..,b,.\ Gas, ba. from the
following equation represent finite rational grey numbers. The explaination
of the said convention to be repeated.

I, Extract solution "

Let's first discuss the solution of grey equation: &‘“b. 0 q-"'] @q.az,b,,
— o,oi’ ...... D)

From the definition of addition and imaltiplication' by rational grey number
we know:

If (1) has a solution, the solution must be rational grey number.

As era;,ba‘-‘,'bero,o.then (1) has no solution

As era;,b,“:::ﬁ'o,o. if ﬁa., b,,;t 2.0.(1) only one solution:Go, o. .

it Ta,b. =G, 0.1 infinite solution.

e »” ’
Next we take up the solution of grey equation: ‘Era_“b,@q,(,} =ﬁa,;,b;"""‘1?w

It is to be discussed under seven circumstances.
1, The two end points of grey numbers Ga,,b,.and Ga,, b,. are nonnegative
numbers .

According to the definition of the multiplication calculation of rational grey
numbre we know that if (2) has a solution, the two end points of the
solution must be nonnegative limited rational numbers.

By the definite of multiplication of rational grey number and equal

concept of rational grey number,we know:

X — Aa,
{b,y —b,.

N
If a,#£0, b,£0. then { - a
2

= b
b
[» T% ba. [~ §
as 0§ N s]‘,j (2) has only one solution: '&%’%'

If a=0 or if b=0 then (2) has infinite solution or no solution.
2, The two end points of grey number Ga,,b.and Gas,b,. are nonpositive.

Be after the example of (1), we have



X—._b-é-.

j,._—.

namely (2) has only one solution:§

If a,#0, b,#0  then

If a=0 or if b=0 then (2) has il‘lfinite solution or no solution.

3 The two end points of Ga,, hrare nonnegative, and the two end points of Ga,b.
are nonpositive,

As above we have
{bﬂl:az
a,y_.b,
. = -r '
if ,#0 and b, #£0 then { . namely (2) has a only one solution .
ba
s":"m ,
if a,=0 and b,=0. then (2) has infinite solution or no solution.

4, The two end points of Ga,,b,are nonposition.The two end points of G a,,b,
are nonnegative.

aX = 62 ’

In the same manner we know : { boj: Q, .

K:%

If 2,40 and b, £0. then {y__ a, namely (2) has only one solution: ﬁ? az

If a,20 and if b, = 0. then (2) has infinite solution or no solution.
5, The two end points of Gq,, b, : <0 <b . The two end points of &c,,b; are
at the same time nonpositive or nonnegative.

By multiplication of rational grey number we know, (2) has no solution.
6, The two end points of Gaj,b,. : €0 <b)

The two end points of Gea.b, : Qugo $by .

By maltiplication of rational grey number we know: The two end points of

unknown rational grey number G %,y has three circumstance as following
® °<X<), @ xeJgo . @ xe0s).

We know (2) has infinite solution under circumstances of @ and (®



Now we take up the third circumstance, namely x <0 £ y. Under this

-

circumstance, as |a] b,

By the definite of multiplication we know: bs
if (2) has definition of solution ,then (7(. = E

= -
As lallfbl

in the same manner ,we know:

If (2) has definite solution then { =3 .  ifnot , (2) hes infinite solution
or no solution. ' '

7, The two end points of Q'a.., bi. are at the same time nonpositive or
nonnegative. The two end points of Gus b2 .Os b,.
By definition of multiplication we know, the two end points oqu,j:x & OS)' .

X =a
%8s a, b, are at the same time nonnegative,then {g’l " = b:.

X = % 14
as b,£0 then { bz

y’ = —El ’
as a,, b, are at the same time nonpositive » in the same manner we know:
b,
)= Q2 . Xi= K]
( j' as a,#0 then a:
a.)(,::. bz ' = a,

if not , (2) has infinite solution or no solution.
3 bxy =Cab,” -
Mentioned ahove, if grey equation 50..b.® %Y QP has definite
solution , its limits be among the finite rational grey numbers with the
following four groups of numbers as their end points .

Qs  bs . 2 . b
J bl ! Q, a' )
a, bl ) : ..b.’.: '_9'_3.-
TR be b,

The following method is loyed outbfor the sake of easy memory.
3

1 [

a, b,



Namely: The left ratio, the right ratio; The two opposite angles ratio;
The left ratio, the opposite angle ratio; The right
opposite angle ratio.
J[ » For example
According to above we know: . ”
Normol way of solving to equation:' ﬁ'q, ,b,O El'x.y = qaub, is:
1, Work out four groups of number with the above method.
2, Define the solution of the equation from among the limits.

ratio,

3, Check: The solutions are substituted in original equation, we have all

solutions.

Example 1,

Solve grey equation: EJ"_J’_,. O erx-j = Er3.f. )

Solve: since 8,=3, b,=8, a,=2, b, =-1.
Then the four groups of number are :
3-8y s -es 3o, g, -3

Then the solution limits of the original equation are .

6T—3,~§; er-»,-;; Er—tr,-{- i €rog -3,

Substituting the above solution limits in the original equation respectively,

the solution of original eguation is G-4,-3 .
Example 2,
Solve equation : Er,, 2 0 E[,(,y = C‘T‘7._7_
Solve: Since a,=-7, b,=-2, a, =1, by =2.

There four groups of numbers: —7 , - ; -2 ‘3_1 :
i
"7 ’ '23 —I' 2

Then the solution limits of the original equation are:
ety 6 3ooas Gags ) Gt

Substituting  the above solution limits in the original
respectively, the solution of original equationis q-% vl

Example 3,

Solve grey equation: Gr,, ¥ O ETX-Y = 5[1,7 .

equation

the



Solve: Since a3=2, by=7, a,=0, b, =5.

There is one groups of number in the four groups of number: i.,;

Then the solution limits of the original equation is: €rs .2
renty, S 4
Appa ¥1.1

isn’t the solution of the original equation. Then the
original eguation has infinite solution or no solution.
Example 4,

Solve grey equation - ﬁ’l,l ®© q’,"’ ::6[-4-, 2z,

Solve : Since @; =-4 .bz‘—‘l, Q,:’—‘tg, b=
1 1 1 1 ‘
There are four groups : 2°'2; “Fo-4; 3074 ; 2,4,
Then the limits of original equation’s solution are: 6’} 2; “f,*jef'# ’zjq-nt.; .
Substitute original equation cheking: It is no solution.

Then original equation has infinite solution or no solution.
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