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Mathematical Description Method and Its Application of Harmony Theory
ZUO Qi-ting
(Center f or Water Science Research, Zhengzhou University, Zhengzhou 450001, China)

Abgtract : On the base of briefly introducing the backdrop of Harmony Theory and its mathematical description, thefive-element of harmony theo-
ry and harmony degree equation are primarily put forward in the paper. Thefive-element of harmony theory include harmony participator , harmo-
ny objective, harmony regulation, harmony factor , harmony action. The harmony degree equation is a universalizable equation used to describe
Harmony Theory, and is built from uniform degree, difference degree, harmony coefficient , un-harmony coefficient. Inthe end, taking® tragedy
problem of public land” and* water distribution problem of the transregiona river” as examples, the applications of the harmony degree equation
areintroduced. The harmony degree equation concisely shows harmony idea which widely exist in the nature and human society , and will beim-
portant basic for further applying and developing the harmony theory.
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Theory) , e ,
, (harmony factor)
F={F,F,
“ ” “ " , FY, p FP, m m
, =1, (singlefactor harmony) , F
) , m=2, (multiple-factor harmony) ,
) ) ) , n , “
) ” * ? (harmony action)
f f ,n
(harmony theory) , ¢ n m
: ALLAZ, A}
“ ! ) ALLAZ, AT
g , AT, AS, A}
, A={ A1,A2, A}
' 3.2
" [5]
’ , (harmony de-
' gree) (F") :
(G "
) ’ 3.2.1
, (F") (harmony degree) :
' . , HD, = ai— bj (1)
’ :HDp, — FP (harmony degree) ;
3 a— (uniform degree) ;b— (difference degree) ;
a, b [0,1], at+ b =1 n
3.1 . .,
A1,A2, LA, , n
. ’ ' @ .o a= 26/ A b=
(harmony participator) 1-a JALL A2 A1:A;=2:1, A1, A2
, , “ " = 100,40, G ,G 80,40 ,a= (80 +40)/ (100 +
{Hi,Hz2, ,H} ,(h— ), “n "(n 40) =0.857 1,b=1- a=0.142 9; A1, A2 100,
- participator harmony) Hq(k=1, 2, 80, G.,& 100,50,a= (100 + 50)/ (100 + 80) =
) 0.8333,b=1- a=0.166 7
(harmony objective) i— (harmony coef ficient) ,
, n , i [0,1]
) ) ,i=1; ,i=0; 1 0
( ) (
n , “ )
v j— (un - harmony coefficient) ,
) b 10,1]
(harmony regulation) =1, i =0; 1
, 0
n ) )
, ( )
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HD, <0, HD,=0, HD, [0,1]

(m=1),
HD = ai— b (2)
3.2.2
(harmony degree) :
HD = pjlepHDp (3)
:HD— +HD [0, 1];wp— Wy

[0,1],pr=”21wp:1

HD = Hl(HDp)BP (4)
pe
Bo— By [0,1],p§3p=1
, (HD) ,
5 , 1 ,
(HD) ,
1
HD( HDp)
1
(0.6,1)
(0.4,0.6)
(0,0.4)
0
3.3
(optimum harmony action)
Al LAY, LA ( n
)

AT LAY, LAY
AT, AT, AR

3.4

4
, “ ” [4]
) A 6
,B 3 A Na ,B Ns
VA
B )
na + ng <300 f
400 ;
, Na =2 1 , A 200
,B 100 \ CA
200 ,B 100 , )
?
) ) 1 s 1
=1 ‘r
|
1
]
1
i
| N
0 T Lt
300 400 n,n,
1 i
. j , 2
A
JfE
1
]
1
1
]
)
| ,
0 1 )
2 i
“ ” ( M e =
2 1, A 200 ,B 00 , A B
200 100, a= (200 + 100)/ (200 +
100) =1,b=0 A 200 ,B 160 , A
B 200 100, a= (200 +
100)/ (200 +160) =0.83,b=1- a=0.17 A 200
,B 60 , A B 120
60, a=(120+60)/ (200+60) =0.69,b=1- a=0.31
M+ s i
: i b, J
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2, M B = , ,
2 1 m+m<300
5 20 60 )
s a b j HD ’
, 1 ,1987
= n +
200 100 1 0 1 o0 1 oo ’ , 3
120 100 0.82 0.18 1 0.18 0.79 “ ” 3
200 80 0.86 0.14 1 0.14 0.84 “ ”
200 60 0.69 0.31 1 0.31 0.59 “ ”
160 80 1 o 1 o0 4 M m=2 1 m+mn 141 04 304 400 586 38 431 554 700 200 3700
<300 I
=2 1 m+ s
100 50 1 0 1 o0 1 oo 3 ’
. , 370 m
200 150 0.86 0.14 0.5 0.14 0.41 » ' i 3
2
250 100 0.86 0.14 0.5 0.14 0.41 » '
300 150 1 0 0 o0 0 \
i
250 180 0.87 0.13 0 0.13 0 . , '
‘
1
\ M + ne :
<300, 1, ) « n 6 ! >
“ AN » 370470 ARppkd
— _ 3 i
o ne=1 1, N =rne na + ne <300
. 1998  —2007 4
G,&, ,G,
( ), b a b i j HD
( ), 5 ,2006 “ "
4 1998 —2007
m3
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
12.47 12.94 14.19 12.11 13.00 12.27 12.53 12.48 15.41 13.33 13.07
0.16 0.25 0.24 0.25 0.26 0.25 0.27 0.27 0.22 0.19 0.24
27.85 30.58 32.02 31.95 31.08 33.84 34.10 33.44 34.34 30.44 31.96
39.23 43.91 40.32 40.31 38.77 39.06 40. 46 44.64 41.39 39.44 40.75
77.45 84.14 77.59 79.85 78.34 69.48 75.91 82.58 80. 60 59.70 76.56
41.98 43.32 44.05 42.69 41.93 37.46 40. 44 43.43 47.83 24.97 40.81
28.10 28.23 27.93 29.31 29.45 28.33 28.52 30.41 32.94 13.58 27.68
45.16 52.74 48.49 48.04 54.38 47.68 45.28 48.76 57.78 33.64 48.20
89.05 93.47 73.91 73.65 89.82 58.02 56. 71 64.41 88.22 71.59 75.89
3.35 3.16 7.15 3.63 5.20 10.06 8.08 1.33 3.00 1.90 4.69
364.80  392.74  365.89  361.79  382.23  336.45  342.30 361.75  401.73 _ 288.78 359.85
5 1998 —2007
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
a 0.885 0.851 0.915 0.913 0.884 0.957 0.930 0.897 0.853 0.991 0.919
b 0.115 0.149 0.085 0.087 0.116 0.043 0.070 0.103 0.147 0.009 0.081
i 1 0.773 1 1 0.878 1 1 1 0.683 1 1
0.115 0.149 0.085 0.087 0.116 0.043 0.070 0.103 0.147 0.009 0.081
HD 0.872 0.636 0.908 0.906 0.763 0.956 0.925 0.887 0.561 0.990 0.913
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