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Solution to the Equilibrium of Model A






[bookmark: MTBlankEqn]Based on the profit function expression (4), values of , , and  can be derived. The Hessian matrix can then be expressed as . Given the negative definiteness of the Hessian matrix, it can be concluded that the optimal solutions for grassland carbon sink investment volume and grazing product demand exist when the parameter values satisfy condition , i.e., condition . In the case where there is a constraint on grassland carbon sink investment volume, this study adopts the Karush-Kuhn-Tucker conditions to solve the problem. The Lagrangian function constructed for Equation (4) is as follows:



The Karush-Kuhn-Tucker conditions for this problem are presented as follows: . Further derivation based on these conditions yields the two regions specified below.




















Region Ⅰ (): When , by the complementary slackness property, we can obtain . Substitute  and set  and . Then, the equilibrium grassland carbon sink investment volume and equilibrium grazing product demand can be derived as  and , respectively. Thus, we can get , where . Considering , the parameter f needs to satisfy the condition . Substitute  into Formula (1), we can obtain . Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (4), we can obtain .



















Region II ()：When , by the complementary slackness property, we can obtain . At this point,  and . Considering , we have . Substitute  into Formula (4) and set , then  can be derived. Substitute and into Formula (1), the equilibrium grazing product price  can be obtained. Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (4), we can obtain .
Solution to the Equilibrium of Model B






Based on the profit function expression (5), we can derive , , and . Then, the Hessian matrix can be expressed as . Given the negative definiteness of the Hessian matrix, it can be concluded that the optimal solutions for grassland carbon sink investment volume and grazing product demand exist when the parameter values satisfy , i.e., . In the case where there is a constraint on grassland carbon sink investment volume, this study adopts the Karush-Kuhn-Tucker conditions to solve the problem. The Lagrangian function constructed for Formula (5) is as follows:



The Karush-Kuhn-Tucker conditions for this problem are presented as follows: . Further derivation based on these conditions yields the two regions specified below.




















Region Ⅰ (): When , by the complementary slackness property, we can obtain . Substitute  and set  and . Then, the equilibrium grassland carbon sink investment volume and equilibrium grazing product demand can be derived as  and , respectively. Thus, we can get , where . Considering , the parameter f needs to satisfy the condition . Substitute  into Formula (1), we can obtain . Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (5), we can obtain .



















Region II ()：When , by the complementary slackness property, we can obtain . At this point,  and . Considering , we have . Substitute  into Formula (5) and set , then  can be derived. Substitute and into Formula (1), the equilibrium grazing product price  can be obtained. Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (5), we can obtain .
Solution to the Equilibrium of Model C






Based on the profit function expression (6), we can derive , , and . Then, the Hessian matrix can be expressed as . Given the negative definiteness of the Hessian matrix, it can be concluded that the optimal solutions for grassland carbon sink investment volume and grazing product demand exist when the parameter values satisfy , i.e., . In the case where there is a constraint on grassland carbon sink investment volume, this study adopts the Karush-Kuhn-Tucker conditions to solve the problem. The Lagrangian function constructed for Formula (6) is as follows:



The Karush-Kuhn-Tucker conditions for this problem are presented as follows: . Further derivation based on these conditions yields the two regions specified below.




















Region Ⅰ (): When , by the complementary slackness property, we can obtain . Substitute  and set  and . Then, the equilibrium grassland carbon sink investment volume and equilibrium grazing product demand can be derived as  and , respectively. Thus, we can get , where . Considering , the parameter f needs to satisfy the condition . Substitute  into Formula (1), we can obtain . Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (6), we can obtain .



















Region II ()：When , by the complementary slackness property, we can obtain . At this point,  and . Considering , we have . Substitute  into Formula (6) and set , then  can be derived. Substitute and into Formula (1), the equilibrium grazing product price  can be obtained. Then substitute  into Formula (2), we can get . Finally, substitute ,  and  into Formula (6), we can obtain .


When the values of exogenous variables are satisfied, since , the general assumption is .



Since  and , the general assumption is .



Since  and , it follows that .
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Proof of Proposition 1

Impact of  on Grassland Carbon Sink Investment in Model A (No-Subsidy):




① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .

Impact of  on Grassland Carbon Sink Investment in Model B (Carbon sink revenue Subsidy):




① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .


Impact of  on Grassland Carbon Sink Investment in Model C (Grazing product Subsidy):



① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. 

Thus, .




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .


To summarize, in Region I (), .



In Region II (), , where .

Impact of  on Grassland Carbon Sink Investment in Model A (Without Subsidy):




① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .

Impact of  on Grassland Carbon Sink Investment in Model B (Carbon sink revenue Subsidy):




① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, 




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .

Impact of  on Grassland Carbon Sink Investment in Model C (Grazing product Subsidy):




① When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, 




② When , the conditions for the negative definiteness of the Hessian matrix and the positivity of the equilibrium solution are  and , respectively. Thus, .


To summarize, in Region I (), .



In Region II (), , where .
Proofs of Propositions 2, 3, 4, and 5










For Model A, Model B, and Model C, their boundary points are , , and , respectively. When  and , . Therefore, in the comparative analysis, we discuss the following four regions separately: Region I (), Region II (), Region III (), and Region IV ().
Proof of Proposition 2

When the values of exogenous variables are satisfied, the comparison of grassland carbon sink investment volume  among the three models can be refined into the following four regions:

(1) Region I ()


, that is, .


, that is, .

To summarize, .

(2) Region II ()


, that is, .


, that is, .

To summarize, .

(3) Region III ()


, that is, .


, that is, .

To summarize, .

(4) Region Ⅳ ()


, that is, .


, that is, .

To summarize, .
Proof of Proposition 3


When the values of exogenous variables are satisfied, the comparison of equilibrium grazing product demand  and grazing product price  among the three models can be refined into the following four regions:

(1) Region I ()


, that is, .


, that is, .

To summarize, .


, that is, .


, that is, .

To summarize, .

(2) Region II ()


, that is, .


, that is, .

To summarize, .


, that is, .


, that is, .

To summarize, .

(3) Region III ()


, that is, .


, that is, .

To summarize, .


, that is, .


, that is, .

To summarize, .

(4) Region Ⅳ ()


, that is, .


, that is, .

To summarize, .


, that is, .


, that is, .

To summarize, .
Proof of Proposition 4

When the values of exogenous variables are satisfied, the comparison of equilibrium consumer surplus  among the three models can be refined into the following four regions:

(1) Region I ()


, that is, .


, that is, .

To summarize, .

(2) Region II ()


, that is, .


, that is, .

To summarize, .

(3) Region III ()


, that is, .


, that is, .

To summarize, .

(4) Region Ⅳ ()


, that is, .


, that is, .

To summarize, .
Proof of Proposition 5

When the values of exogenous variables are satisfied, the comparison of equilibrium herder’s profit  among the three models can be refined into the following four regions:

(1) Region I ()


, that is, .


, that is, .

.




When , ; when , .




To summarize, when , ; when , .

(2) Region II ()


, that is, .


, that is, .

.




When , ; when , .




To summarize, when , ; when , .

(3) Region III ()


, that is, .


, that is, .

.




When , ; when , .




To summarize, when , ; when , .

(4) Region Ⅳ ()


, that is, .


, that is, .

.




When , ; when , .




To summarize, when , ; when , .

Threshold：








[bookmark: AppendixC]Appendix C — Parameter Assignment
According to the 2024 national animal husbandry data released by the National Bureau of Statistics, in 2024, the national beef cattle slaughter volume reached 5×10⁷ heads.[footnoteRef:0] According to data from Steel Union, the unit cost of the professional fattening mode for beef cattle in 2024 was approximately 1,729 USD per head.[footnoteRef:1] According to Xinjiang Daily, the first-phase project of the 2 million mu grassland carbon sink in Burqin County, covering a total of 975,000 mu, generated a carbon sink volume of 670,000 tons and achieved a successful transaction of the grassland carbon sink project, with a transaction value of 2.7407 million USD.[footnoteRef:2] Through calculation, each mu of grassland can generate a grassland carbon sink volume of 0.687 tons, and each ton of grassland carbon sink is worth approximately 4 USD. According to the bidding information in August 2021, the budget amount for the procurement project of the whole-process service institution for the development and research of the 2 million mu grassland carbon sink in Burqin County was 342,500 USD.[footnoteRef:3] Through calculation, the unit grassland carbon sink investment cost coefficient is approximately 0.2 USD per ton. According to the announcement on spring rest grazing in Ewenki Autonomous Banner in 2025, herders implementing rest grazing will be subsidized according to the area of the rest grazing grassland, with a subsidy standard of 0.12 USD per mu.[footnoteRef:4] Through calculation, each ton of grassland carbon sink can receive a subsidy of 0.08 USD. [0:  https://www.stats.gov.cn/xxgk/jd/sjjd2020/202501/t20250117_1958344.html]  [1:  https://pdf.dfcfw.com/pdf/H3_AP202501231642478933_1.pdf?1737642105000.pdf]  [2:  https://lcj.xinjiang.gov.cn/lcj/mtbd/202306/62fb7a4c19f34f06b0510ba68d895373.shtml]  [3:  https://news.bjx.com.cn/html/20210817/1170460.shtml]  [4:  https://www.ewenke.gov.cn/News/show/1332264.html] 








Based on the above data statistics, we make the following assumptions about the parameters in the numerical analysis part: the potential grazing product demand , the unit grazing cost , the grassland carbon sink investment cost coefficient , the unit carbon sink revenue , the subsidy coefficient , the price elasticity coefficient , and the grazing cost sensitivity coefficient .
In summary, the parameter settings for the numerical analysis part of this paper are as follows:

	Parameter
	

	

	

	

	

	

	


	Value
	5
	2
	2
	4
	0.08
	0.7
	0.2


[bookmark: _GoBack]
1

oleObject3.bin

oleObject48.bin

image48.wmf
2

2

2

B

b

q

p

=

¶

-

¶


oleObject49.bin

image49.wmf
2

2

B

d

p

q

=

¶

-

¶


oleObject50.bin

image50.wmf
22

BB

qq

pp

a

qq

¶¶

==-

¶¶¶¶


oleObject51.bin

image51.wmf
2

2

H

b

d

a

a

-

æö

ç÷

=

-

è

-

ø

-


oleObject52.bin

image52.wmf
2

2

0

bd

a

-

>


image3.wmf
22

AA

qq

pp

a

qq

¶¶

==-

¶¶¶¶


oleObject53.bin

image53.wmf
2

2

d

b

a

>


oleObject54.bin

image54.wmf
(

)

(

)

(

)

(

)

(

)

2

,,.

2

B

BBBBBBBBBB

d

Lqaqqcbqfqf

q

qladqlqq

=-++-+---


oleObject55.bin

image55.wmf
(

)

0

2

0

0

0

BB

BBB

BB

B

acbq

fqfd

aq

adql

lqq

l

ì

---

ï

-+--=

ï

í

-=

³

=

ï

ï

î


oleObject56.bin

image56.wmf
(

)

(

)

2

3

21

2

cabf

bd

q

ad

q

a

=

-++

<

-


oleObject57.bin

image57.wmf
0

B

l

=


oleObject4.bin

oleObject58.bin

image58.wmf
0

B

qq

->


oleObject59.bin

image59.wmf
0

B

l

=


oleObject60.bin

image60.wmf
0

B

p

q

¶

=

¶


oleObject61.bin

image61.wmf
0

B

q

p

¶

=

¶


oleObject62.bin

image62.wmf
(

)

(

)

*

2

21

2

B

cabf

bd

ad

q

a

-++

=

-


image4.wmf
1

2

H

b

d

a

a

-

æö

ç÷

=

-

è

-

ø

-


oleObject63.bin

image63.wmf
(

)

2

*

1

2

B

adcdf

q

bd

ad

a

=

--+

-


oleObject64.bin

image64.wmf
B

qq

>


oleObject65.bin

image65.wmf
(

)

(

)

3

2

21

2

A

cabf

bd

ad

qq

a

-++

==

-


oleObject66.bin

image66.wmf
0

B

q

>


oleObject67.bin

image67.wmf
22

ac

f

bb

aa

d

-

>

+


oleObject5.bin

oleObject68.bin

image68.wmf
*

B

q


oleObject69.bin

image69.wmf
(

)

(

)

2

*

1

2

B

p

bcdadf

a

bd

ad

a

+

=

-+

+

-


oleObject70.bin

image70.wmf
*

B

p


oleObject71.bin

image71.wmf
(

)

(

)

(

)

2

2

2

*

1

22

B

C

bcdadf

d

S

b

ad

a

-

=

-++


oleObject72.bin

image72.wmf
*

B

q


image5.wmf
2

2

0

bd

a

-

>


oleObject73.bin

image73.wmf
*

B

q


oleObject74.bin

image74.wmf
*

B

p


oleObject75.bin

image75.wmf
(

)

(

)

(

)

(

)

2

222

2

*

212121

42

B

adcdcfbfacdf

bd

p

addad

a

+++++

=

-++

-


oleObject76.bin

image76.wmf
(

)

(

)

3

2

21

2

cabf

bd

ad

qq

a

=

-++

³

-


oleObject77.bin

image77.wmf
0

B

l

>


oleObject6.bin

oleObject78.bin

image78.wmf
0

B

qq

-=


oleObject79.bin

image79.wmf
*

B

qq

=


oleObject80.bin

image80.wmf
(

)

2

B

ca

fdf

b

aqa

lqd

-+

=-++


oleObject81.bin

image81.wmf
0

B

l

>


oleObject82.bin

image82.wmf
3

qq

³


image6.wmf
2

2

d

b

a

>


oleObject83.bin

image83.wmf
*

B

q


oleObject84.bin

image84.wmf
*

0

B

q

p

¶

=

¶


oleObject85.bin

image85.wmf
*

2

B

ac

q

b

qa

--

=


oleObject86.bin

image86.wmf
*

B

q


oleObject87.bin

image87.wmf
*

B

q


oleObject7.bin

oleObject88.bin

image88.wmf
(

)

*

1

2

B

pac

qa

=++


oleObject89.bin

image89.wmf
*

B

p


oleObject90.bin

image90.wmf
(

)

2

*

8

B

ca

b

CS

qa

-+

=


oleObject91.bin

image91.wmf
*

B

q


oleObject92.bin

image92.wmf
*

B

q


image7.wmf
(

)

(

)

(

)

(

)

(

)

2

,,.

2

A

AAAAAAAAAA

d

Lqaqqcbqfq

q

qlaqlqq

=-++----


oleObject93.bin

oleObject94.bin

image93.wmf
(

)

2

2

*

24

B

ca

d

ff

b

qa

q

pqqd

-+

=-++


oleObject95.bin

image94.wmf
(

)

2

2

21

C

q

b

p

d

¶

-

¶

+

=


oleObject96.bin

image95.wmf
2

2

C

d

p

q

=

¶

-

¶


oleObject97.bin

image96.wmf
22

CC

qq

pp

a

qq

¶¶

==-

¶¶¶¶


oleObject98.bin

oleObject8.bin

image97.wmf
(

)

3

21

H

b

d

a

a

d

÷

-

=

-+

æö

ç

-

èø

-


oleObject99.bin

image98.wmf
(

)

2

0

21

bd

da

+-

>


oleObject100.bin

image99.wmf
2

22

d

bb

a

d

>

+


oleObject101.bin

image100.wmf
(

)

(

)

(

)

(

)

(

)

(

)

2

,,1.

2

C

CCCCCCCCCC

d

Lqqabqfqc

q

qldqaqlqq

=-++--+--


oleObject102.bin

image101.wmf
(

)

(

)

(

)

(

)

1

0

0

0

1

0

CCC

CCC

CC

C

abqcbq

fqd

ddaq

aql

lqq

l

ì

-+--+-

ï

ï

---=

ï

í

-=

³

=

ï

ï

ï

î


oleObject103.bin

image8.wmf
(

)

2

0

0

0

0

AA

AAA

AA

A

acbq

fqd

aq

aql

lqq

l

ì

---

ï

---

ï

=

=

ï

í

-=

ï

³

î


image102.wmf
(

)

(

)

(

)

2

1

21

21

acabf

bd

add

ad

qq

=

-+-+

<

-+


oleObject104.bin

image103.wmf
0

C

l

=


oleObject105.bin

image104.wmf
0

C

qq

->


oleObject106.bin

image105.wmf
0

C

l

=


oleObject107.bin

image106.wmf
0

C

p

q

¶

=

¶


oleObject108.bin

oleObject9.bin

image107.wmf
0

C

q

p

¶

=

¶


oleObject109.bin

image108.wmf
(

)

(

)

(

)

*

2

21

21

C

acabf

bd

add

q

ad

-+-+

=

-+


oleObject110.bin

image109.wmf
(

)

(

)

2

*

1

21

C

q

adcdf

bd

da

da

+

+

=

--

-


oleObject111.bin

image110.wmf
C

qq

>


oleObject112.bin

image111.wmf
(

)

(

)

(

)

1

2

21

21

C

acabf

bd

q

d

q

ad

ad

-+-

=

-+

=

+


oleObject113.bin

image9.wmf
(

)

2

2

2

2

acbf

bd

q

a

q

a

-

=

-

<

-


image112.wmf
0

C

q

>


oleObject114.bin

image113.wmf
22

aca

f

bb

aaad

d

-+

>

+


oleObject115.bin

image114.wmf
*

C

q


oleObject116.bin

image115.wmf
(

)

(

)

(

)

2

*

1

21

C

bcdfa

p

d

a

bd

ad

da

=

+-+

+

+-


oleObject117.bin

image116.wmf
*

C

p


oleObject118.bin

oleObject10.bin

image117.wmf
(

)

(

)

(

)

(

)

2

2

2

*

1

221

C

CS

bcdfad

bd

ad

ad

=

+-+

-+


oleObject119.bin

image118.wmf
*

C

q


oleObject120.bin

image119.wmf
*

C

q


oleObject121.bin

image120.wmf
*

C

p


oleObject122.bin

image121.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

222

2

*

221211

412

C

cdcfbfacdfad

bd

adad

p

d

da

+++-++

+-

=

++


oleObject123.bin

image10.wmf
0

A

l

=


image122.wmf
(

)

(

)

(

)

1

2

21

21

acabf

bd

add

q

d

q

a

-+

-

=

-+

³

+


oleObject124.bin

image123.wmf
0

C

l

>


oleObject125.bin

image124.wmf
0

C

qq

-=


oleObject126.bin

image125.wmf
*

C

qq

=


oleObject127.bin

image126.wmf
(

)

(

)

(

)

1

21

C

ca

fd

b

aqad

lq

d

+-+

=-+

+


oleObject128.bin

oleObject11.bin

image127.wmf
0

C

l

>


oleObject129.bin

image128.wmf
1

qq

³


oleObject130.bin

image129.wmf
*

C

q


oleObject131.bin

image130.wmf
*

0

C

q

p

¶

=

¶


oleObject132.bin

image131.wmf
*

22

C

aca

q

bb

qad

d

--+

=

+


oleObject133.bin

image11.wmf
0

A

qq

->


image132.wmf
*

C

q


oleObject134.bin

image133.wmf
*

C

q


oleObject135.bin

image134.wmf
*

22

C

aca

p

qad

d

+++

=

+


oleObject136.bin

image135.wmf
*

C

p


oleObject137.bin

image136.wmf
(

)

(

)

2

*

2

81

C

C

aca

S

b

qad

d

--+

+

=


oleObject138.bin

oleObject12.bin

image137.wmf
*

C

q


oleObject139.bin

image138.wmf
*

C

q


oleObject140.bin

image139.wmf
*

C

p


oleObject141.bin

image140.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

22

2

*

2211

221

41

C

ccaca

bfd

b

qaqadd

qqaqd

p

d

éù

+-++++

êú

êú

++-+

ëû

=

+


oleObject142.bin

image141.wmf
22

222

bbb

aa

d

>

+


oleObject143.bin

image12.wmf
0

A

l

=


image142.wmf
2

2

d

b

a

>


oleObject144.bin

image143.wmf
0

222

acaac

bbb

aaadaa

d

-+-

->

+


oleObject145.bin

image144.wmf
0

2222

acaac

bbbb

aaadaa

dd

-+-

->

++


oleObject146.bin

image145.wmf
22

aca

f

bb

aaad

d

-+

>

+


oleObject147.bin

image146.wmf
23

2

2

0

2

bf

bd

d

qq

a

-=<

-


oleObject148.bin

oleObject13.bin

image147.wmf
(

)

(

)

(

)

(

)

(

)

2

21

22

2

0

221

abcdf

bdbd

aaad

qq

aad

-++

-=>

--++


oleObject149.bin

image148.wmf
123

qqq

<<


oleObject150.bin

image149.wmf
d


oleObject151.bin

image150.wmf
(

)

2

2

2

2

acbf

bd

a

qq

a

-

=

-

<

-


oleObject152.bin

image151.wmf
2

2

d

b

a

>


oleObject153.bin

image13.wmf
0

A

p

q

¶

=

¶


image152.wmf
2

ac

f

b

aa

-

>


oleObject154.bin

image153.wmf
(

)

(

)

*

2

2

22

0

2

A

bacbf

d

bd

a

q

a

--

éù

¶

ëû

=<

¶

-


oleObject155.bin

image154.wmf
(

)

2

2

2

2

acbf

bd

a

qq

a

-

=

-

³

-


oleObject156.bin

image155.wmf
2

2

d

b

a

>


oleObject157.bin

image156.wmf
2

ac

f

b

aa

-

>


oleObject158.bin

oleObject14.bin

image157.wmf
*

0

A

d

q

¶

=

¶


oleObject159.bin

oleObject160.bin

image158.wmf
(

)

(

)

2

3

21

2

cabf

bd

ad

qq

a

=

-++

<

-


oleObject161.bin

oleObject162.bin

image159.wmf
22

ac

f

bb

aa

d

-

>

+


oleObject163.bin

image160.wmf
(

)

(

)

(

)

*

2

2

221

0

2

B

bacbf

d

bd

ad

q

a

--+

éù

¶

ëû

=<

¶

-


oleObject164.bin

image14.wmf
0

A

q

p

¶

=

¶


image161.wmf
(

)

(

)

2

3

21

2

cabf

bd

ad

qq

a

=

-++

³

-


oleObject165.bin

oleObject166.bin

image162.wmf
22

ac

f

bb

aa

d

-

>

+


oleObject167.bin

image163.wmf
*

0

B

d

q

¶

=

¶


oleObject168.bin

oleObject169.bin

image164.wmf
(

)

(

)

(

)

1

2

21

21

acabf

bd

add

qq

ad

-+

-

=

-+

<

+


oleObject170.bin

oleObject15.bin

image165.wmf
2

22

d

bb

a

d

>

+


oleObject171.bin

image166.wmf
22

aca

f

bb

aaad

d

-+

>

+


oleObject172.bin

image167.wmf
(

)

(

)

(

)

(

)

*

2

2

2121

0

21

C

bacabf

d

bd

dadd

q

ad

+-+-+

éù

¶

ëû

=<

¶

éù

-+

ëû


oleObject173.bin

image168.wmf
(

)

(

)

(

)

1

2

21

21

acabf

bd

add

qq

ad

-+

-

=

-+

³

+


oleObject174.bin

oleObject175.bin

oleObject176.bin

image15.wmf
(

)

*

2

2

2

A

acbf

bd

a

q

a

--

=

-


image169.wmf
*

0

C

d

q

¶

=

¶


oleObject177.bin

image170.wmf
{

}

123

,,

qqqq

<


oleObject178.bin

image171.wmf
*

0

U

d

q

¶

<

¶


oleObject179.bin

image172.wmf
{

}

123

,,

qqqq

³


oleObject180.bin

image173.wmf
*

0

U

d

q

¶

=

¶


oleObject181.bin

oleObject16.bin

image174.wmf
{

}

,,

UABC

=


oleObject182.bin

image175.wmf
f


oleObject183.bin

image176.wmf
(

)

2

2

2

2

acbf

bd

a

qq

a

-

=

-

<

-


oleObject184.bin

image177.wmf
2

2

d

b

a

>


oleObject185.bin

image178.wmf
2

ac

f

b

aa

-

>


oleObject186.bin

image16.wmf
2

*

2

A

d

q

cdadf

b

a

a

-

=

+

-


image179.wmf
*

2

2

0

2

A

b

f

bd

q

a

¶

=>

¶

-


oleObject187.bin

image180.wmf
(

)

2

2

2

2

acbf

bd

a

qq

a

-

=

-

³

-


oleObject188.bin

image181.wmf
2

2

d

b

a

>


oleObject189.bin

image182.wmf
2

ac

f

b

aa

-

>


oleObject190.bin

image183.wmf
*

0

A

f

q

¶

=

¶


oleObject191.bin

oleObject17.bin

oleObject192.bin

image184.wmf
(

)

(

)

2

3

21

2

cabf

bd

ad

qq

a

=

-++

<

-


oleObject193.bin

oleObject194.bin

image185.wmf
22

ac

f

bb

aa

d

-

>

+


oleObject195.bin

image186.wmf
(

)

*

2

21

0.

2

B

b

f

bd

d

q

a

+

¶

=>

¶

-


oleObject196.bin

image187.wmf
(

)

(

)

2

3

21

2

cabf

bd

ad

qq

a

=

-++

³

-


oleObject197.bin

image17.wmf
A

qq

>


oleObject198.bin

image188.wmf
22

ac

f

bb

aa

d

-

>

+


oleObject199.bin

image189.wmf
*

0

B

f

q

¶

=

¶


oleObject200.bin

oleObject201.bin

image190.wmf
(

)

(

)

(

)

1

2

21

21

acabf

bd

add

qq

ad

-+

-

=

-+

<

+


oleObject202.bin

image191.wmf
2

22

d

bb

a

d

>

+


oleObject203.bin

oleObject18.bin

image192.wmf
22

aca

f

bb

aaad

d

-+

>

+


oleObject204.bin

image193.wmf
(

)

(

)

*

2

21

0.

21

C

b

f

bd

d

q

da

+

¶

=>

¶

+-


oleObject205.bin

image194.wmf
(

)

(

)

(

)

1

2

21

21

acabf

bd

add

qq

ad

-+

-

=

-+

³

+


oleObject206.bin

oleObject207.bin

oleObject208.bin

image195.wmf
*

0

C

f

q

¶

=

¶


oleObject209.bin

image18.wmf
(

)

2

2

2

2

A

acbf

bd

q

a

a

q

=

--

=

-


image196.wmf
{

}

123

,,

qqqq

<


oleObject210.bin

image197.wmf
*

0

U

f

q

¶

>

¶


oleObject211.bin

oleObject212.bin

image198.wmf
*

0

U

f

q

¶

=

¶


oleObject213.bin

oleObject214.bin

image199.wmf
2

qq

=


oleObject215.bin

oleObject19.bin

image200.wmf
3

qq

=


oleObject216.bin

image201.wmf
1

qq

=


oleObject217.bin

image202.wmf
2

2

d

b

a

>


oleObject218.bin

image203.wmf
22

aca

f

bb

aaad

d

-+

>

+


oleObject219.bin

image204.wmf
123

qqq

<<


oleObject220.bin

image19.wmf
0

A

q

>


image205.wmf
1

qq

<


oleObject221.bin

image206.wmf
12

qqq

£<


oleObject222.bin

image207.wmf
23

qqq

£<


oleObject223.bin

image208.wmf
3

qq

³


oleObject224.bin

image209.wmf
*

q


oleObject225.bin

oleObject20.bin

image210.wmf
1

qq

<


oleObject226.bin

image211.wmf
2

**

2

0

2

AB

bf

bd

q

d

a

q

-

-

<

=


oleObject227.bin

image212.wmf
**

AB

qq

<


oleObject228.bin

image213.wmf
(

)

(

)

(

)

(

)

(

)

2

2

**

2

2

0

221

AC

abcdf

bdbd

aaa

q

d

ad

q

a

-

-=

++

>

--++


oleObject229.bin

image214.wmf
**

AC

qq

>


oleObject230.bin

image20.wmf
2

ac

f

b

aa

-

>


image215.wmf
***

CAB

qqq

<<


oleObject231.bin

image216.wmf
12

qqq

£<


oleObject232.bin

image217.wmf
2

**

2

0

2

AB

bf

bd

q

d

a

q

-

-

<

=


oleObject233.bin

oleObject234.bin

image218.wmf
2

**

0

AC

qq

qq

-

->

=


oleObject235.bin

oleObject236.bin

oleObject21.bin

oleObject237.bin

image219.wmf
23

qqq

£<


oleObject238.bin

image220.wmf
**

3

0

AB

qqqq

-=-<


oleObject239.bin

image221.wmf
**

AB

qq

<


oleObject240.bin

image222.wmf
**

0

AC

q

qq

q

=

-=

-


oleObject241.bin

image223.wmf
**

AC

qq

=


image21.wmf
*

A

q


oleObject242.bin

image224.wmf
***

CAB

qqq

=<


oleObject243.bin

image225.wmf
3

qq

³


oleObject244.bin

image226.wmf
**

0

AB

qqqq

-=-=


oleObject245.bin

image227.wmf
**

AB

qq

=


oleObject246.bin

image228.wmf
**

0

AC

q

qq

q

=

-=

-


oleObject22.bin

oleObject247.bin

image229.wmf
**

AC

qq

=


oleObject248.bin

image230.wmf
***

CAB

qqq

==


oleObject249.bin

image231.wmf
*

q


oleObject250.bin

image232.wmf
*

p


oleObject251.bin

image233.wmf
1

qq

<


image22.wmf
(

)

*

2

2

A

bcdadf

a

bd

p

a

a

-+

-

-

=


oleObject252.bin

image234.wmf
2

**

0

2

AB

q

f

bd

q

ad

a

=

-

-

>


oleObject253.bin

image235.wmf
**

AB

qq

>


oleObject254.bin

image236.wmf
(

)

(

)

(

)

(

)

(

)

*

2

*

22

2

0

221

AC

q

dabcdf

bdbd

q

aad

ada

-+

<

-+-

-=


oleObject255.bin

image237.wmf
**

AC

qq

<


oleObject256.bin

image238.wmf
***

BAC

qqq

<<


oleObject23.bin

oleObject257.bin

image239.wmf
2

**

0

2

AB

p

bf

bd

p

ad

a

-=

<

-


oleObject258.bin

image240.wmf
**

AB

pp

<


oleObject259.bin

image241.wmf
(

)

(

)

(

)

(

)

(

)

2

2

*

2

*

2

0

221

AC

p

bdbcdfa

bb

p

dd

aad

aad

-=

+-

>

--++


oleObject260.bin

image242.wmf
**

AC

pp

>


oleObject261.bin

image243.wmf
***

CAB

ppp

<<


image23.wmf
*

A

p


oleObject262.bin

image244.wmf
12

qqq

£<


oleObject263.bin

oleObject264.bin

oleObject265.bin

image245.wmf
(

)

*

2

*

2

2

1

2

0

2

AC

q

abcdf

c

bd

b

q

aa

qa

d

a

-=

-+

+

+

+

-

<


oleObject266.bin

oleObject267.bin

oleObject268.bin

image246.wmf
2

**

0

2

AB

p

bf

bd

p

ad

a

-=

<

-


oleObject24.bin

oleObject269.bin

oleObject270.bin

image247.wmf
(

)

2

**

2

2

1

0

21

2

AC

abcdf

c

bd

pp

aa

qa

d

a

-=

æö

-+

+

->

ç÷

ç÷

+

-

èø


oleObject271.bin

oleObject272.bin

oleObject273.bin

image248.wmf
23

qqq

£<


oleObject274.bin

image249.wmf
(

)

(

)

(

)

(

)

*

2

*

2

0

22

AB

cab

q

fdf

bb

q

d

aaqaqd

a

-=

-++-+

>

-


oleObject275.bin

image24.wmf
(

)

(

)

2

2

2

*

22

A

CS

bcdadf

bd

a

a

-

-

=

+


oleObject276.bin

image250.wmf
(

)

(

)

**

0

21

AC

qq

c

b

qad

d

+

-

+

=

-<


oleObject277.bin

oleObject278.bin

oleObject279.bin

image251.wmf
(

)

(

)

(

)

*

2

*

2

0

24

AB

p

cabfdf

p

bd

aaqaqd

a

-

-=

-

-+++

<


oleObject280.bin

oleObject281.bin

image252.wmf
(

)

(

)

**

0

21

AC

pp

c

qad

d

+

+

=

>

-


oleObject282.bin

oleObject25.bin

oleObject283.bin

oleObject284.bin

image253.wmf
3

qq

³


oleObject285.bin

image254.wmf
**

0

AB

qq

-=


oleObject286.bin

image255.wmf
**

AB

qq

=


oleObject287.bin

image256.wmf
(

)

(

)

**

0

21

AC

qq

c

b

qad

d

+

-

+

=

-<


oleObject288.bin

image25.wmf
*

A

q


oleObject289.bin

image257.wmf
***

BAC

qqq

=<


oleObject290.bin

image258.wmf
**

0

AB

pp

-=


oleObject291.bin

image259.wmf
**

AB

pp

=


oleObject292.bin

image260.wmf
(

)

(

)

**

0

21

AC

pp

c

qad

d

+

+

=

>

-


oleObject293.bin

oleObject294.bin

oleObject26.bin

image261.wmf
***

CAB

ppp

<=


oleObject295.bin

image262.wmf
*

CS


oleObject296.bin

image263.wmf
1

qq

<


oleObject297.bin

image264.wmf
(

)

(

)

(

)

*

2

2

*

222

0

22

AB

C

bfadcd

SC

f

bd

S

adad

a

-

-

=

--+

>


oleObject298.bin

image265.wmf
**

AB

CSCS

>


oleObject299.bin

image26.wmf
*

A

q


image266.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

2

22

22

**

22

2

241

0

2221

AC

C

cdfbd

bdbcdfa

adb

d

S

b

C

d

d

S

b

ada

aad

add

aad

éù

æö

++-

êú

ç÷

+-

êú

ç÷

++-+

èø

ëû

<

-

-=

-+


oleObject300.bin

image267.wmf
**

AC

CSCS

<


oleObject301.bin

image268.wmf
***

BAC

CSCSCS

<<


oleObject302.bin

image269.wmf
12

qqq

£<


oleObject303.bin

image270.wmf
(

)

(

)

(

)

*

2

2

*

222

0

22

AB

C

bfadcd

SC

f

bd

S

adad

a

-

-

=

--+

>


oleObject304.bin

oleObject27.bin

oleObject305.bin

image271.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

22

**

22

2

22222

0

81

81

82

AC

C

acbcadbfaabcdf

b

SCS

c

b

b

bd

qaaaaaqa

d

d

a

+-++-++

--

-

+

=

<

+

-


oleObject306.bin

oleObject307.bin

oleObject308.bin

image272.wmf
23

qqq

£<


oleObject309.bin

image273.wmf
(

)

(

)

(

)

(

)

(

)

(

)

*

2

2

*

2

2

4

2

42

0

82

AB

ca

abd

C

c

bfdf

bcdbfdf

d

SCS

bb

aqa

aaqa

a

qd

aqd

a

æö

æö

-+

--+

=

+

ç÷

ç÷

ç÷

ç÷

+-+

+++

èø

-

èø

>

-


oleObject310.bin

oleObject311.bin

image27.wmf
*

A

p


image274.wmf
(

)

(

)

(

)

(

)

(

)

(

)

*

2

*

221

0

81

AC

C

a

S

c

b

CS

c

qadqadd

d

+++

-

+

=

+-

<


oleObject312.bin

oleObject313.bin

oleObject314.bin

oleObject315.bin

image275.wmf
**

0

AB

CSCS

-=


oleObject316.bin

image276.wmf
**

AB

CSCS

=


oleObject317.bin

image277.wmf
(

)

(

)

(

)

(

)

(

)

(

)

*

2

*

221

0

81

AC

C

a

S

c

b

CS

c

qadqadd

d

+++

-

+

=

+-

<


oleObject1.bin

oleObject28.bin

oleObject318.bin

oleObject319.bin

image278.wmf
***

BAC

CSCSCS

=<


oleObject320.bin

image279.wmf
*

p


oleObject321.bin

image280.wmf
1

qq

<


oleObject322.bin

image281.wmf
(

)

(

)

(

)

2

**

2

0

2

AB

fcabf

bd

p

da

p

d

a

-+

=

+

-

<

-


oleObject323.bin

image28.wmf
(

)

(

)

2

2

*

22

42

A

bfacadcdf

bd

p

a

a

+--

-

=

-


image282.wmf
**

AB

pp

<


oleObject324.bin

image283.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

**

2

2

22

2

22

221

0

2221

AC

bcdfacdf

adbd

bdbd

pp

aaa

d

add

ada

æö

+-+

ç÷

ç÷

++-+

èø

<

-+

-=

-


oleObject325.bin

image284.wmf
**

AC

pp

<


oleObject326.bin

image285.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

22

2222

223

22

**

412221

2122

2212

2221

BC

bdfadcbf

bcdfcdf

adbdcf

bdbd

p

ddaad

dadad

adda

a

p

da

æö

++-+++

ç÷

ç÷

-+++

ç÷

ç÷

++

-

+--

èø

--

=

+


oleObject327.bin

image286.wmf
1

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject328.bin

oleObject29.bin

image287.wmf
**

BC

pp

<


oleObject329.bin

image288.wmf
1

ff

>


oleObject330.bin

image289.wmf
**

BC

pp

>


oleObject331.bin

image290.wmf
1

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject332.bin

image291.wmf
***

ABC

ppp

<<


oleObject333.bin

image29.wmf
(

)

2

2

2

2

acbf

bd

a

qq

a

-

=

-

³

-


image292.wmf
1

ff

>


oleObject334.bin

image293.wmf
***

ACB

ppp

<<


oleObject335.bin

image294.wmf
12

qqq

£<


oleObject336.bin

image295.wmf
(

)

(

)

(

)

(

)

(

)

(

)

2

**

2

22

2

2

424

0

42

AB

bfdca

bfbfcabf

bbd

qaqa

add

p

a

p

é

+

-=

ù

-+-+

êú

êú

+-+

ë

-

û

<


oleObject337.bin

oleObject338.bin

image296.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

22

22

2

2

**

411

211

2

212

0

421

AC

bfdca

afdad

b

ccdfd

bbd

p

qdaqad

qaddd

qadadqad

a

p

d

éù

-+++-+-

êú

êú

æö

-+++

êú

ç÷

êú

ç÷

-+++-+

êú

èø

=

ë

-

û

<

-+


oleObject30.bin

oleObject339.bin

oleObject340.bin

image297.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

22222

22

2

2

*

2

*

14121

121

2

21221

421

BC

cabddff

adcdafdf

b

cfddf

bbd

aqaddqqd

dddadqd

adqqaqdd

ad

pp

éù

+-+++-++

êú

êú

æö

+-++-+

êú

ç÷

-

êú

ç÷

ç÷

-+-++-+

êú

èø

ëû

-=

-+


oleObject341.bin

image298.wmf
2

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject342.bin

image299.wmf
**

BC

pp

<


oleObject343.bin

image300.wmf
2

ff

>


oleObject344.bin

image30.wmf
0

A

l

>


image301.wmf
**

BC

pp

>


oleObject345.bin

image302.wmf
2

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject346.bin

image303.wmf
***

ABC

ppp

<<


oleObject347.bin

oleObject348.bin

oleObject349.bin

image304.wmf
23

qqq

£<


oleObject350.bin

oleObject31.bin

image305.wmf
(

)

(

)

(

)

2

**

2

0

2

AB

fcabf

bd

p

da

p

d

a

-+

=

+

-

<

-


oleObject351.bin

oleObject352.bin

image306.wmf
(

)

(

)

(

)

(

)

2

**

2

1

0

41

AC

ca

b

p

d

p

qad

d

-

+

=

-+

<

+


oleObject353.bin

oleObject354.bin

image307.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2

2

22222

22

2

2

*

2

*

14121

121

2

21221

421

BC

cabddff

adcdafdf

b

cfddf

bbd

aqaddqqd

dddadqd

adqqaqdd

ad

pp

éù

+-+++-++

êú

êú

æö

+-++-+

êú

ç÷

-

êú

ç÷

ç÷

-+-++-+

êú

èø

ëû

-=

-+


oleObject355.bin

image308.wmf
3

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject356.bin

image31.wmf
0

A

qq

-=


oleObject357.bin

image309.wmf
3

ff

>


oleObject358.bin

oleObject359.bin

image310.wmf
3

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject360.bin

oleObject361.bin

image311.wmf
3

ff

>


oleObject362.bin

oleObject363.bin

oleObject32.bin

image312.wmf
3

qq

³


oleObject364.bin

image313.wmf
**

0

AB

f

pp

qd

-

-

<

=


oleObject365.bin

oleObject366.bin

image314.wmf
(

)

(

)

(

)

(

)

2

**

2

1

0

41

AC

ca

b

p

d

p

qad

d

-

+

=

-+

<

+


oleObject367.bin

oleObject368.bin

image315.wmf
(

)

(

)

(

)

2

2

**

441

41

BC

bfcbfa

b

dqqaqdd

d

pp

éù

+++-

ê

ëû

=

+

-

ú

+


oleObject369.bin

image32.wmf
*

A

qq

=


image316.wmf
4

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject370.bin

oleObject371.bin

image317.wmf
4

ff

>


oleObject372.bin

oleObject373.bin

image318.wmf
4

22

aca

ff

bb

aaad

d

-+

<£

+


oleObject374.bin

oleObject375.bin

image319.wmf
4

ff

>


image1.wmf
2

2

2

A

b

q

p

=

¶

-

¶


oleObject33.bin

oleObject376.bin

oleObject377.bin

image320.wmf
22222

1

22

24232

.

446622

aaccaaca

f

abbcabbcabbc

aaaadadad

dddd

-++-+

=

-+-+-


oleObject378.bin

image321.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2222

2

22

2

2

2

3

2

12

221

21

121

.

21

bbdccaa

bdc

bbd

aa

f

b

dqaqadd

qdaqd

add

dqad

d

ìü

éù

+-++--+

ëû

ïï

ïï

éù

íý

+-++

êú

--+

ïï

êú

ïï

-+++

ëû

îþ

=

+


oleObject379.bin

image322.wmf
(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

2222

2

22

2

2

3

3

2

12

221

21

121

.

21

bbdccaa

bdc

bbd

aa

f

b

dqaqadd

qdaqd

add

dqad

d

ìü

éù

+-++--+

ëû

ïï

ïï

éù

íý

+-++

êú

--+

ïï

êú

ïï

-+++

ëû

îþ

=

+


oleObject380.bin

image323.wmf
22222

4

2

.

44

acca

f

bb

qaqad

qqd

---+

=

+


oleObject381.bin

image33.wmf
(

)

2

A

ca

fd

b

aqa

lq

-+

=-+


image324.wmf
7

510

a

=´


oleObject382.bin

image325.wmf
3

210

c

=´


oleObject383.bin

image326.wmf
1

210

d

-

=´


oleObject384.bin

image327.wmf
4

f

=


oleObject385.bin

image328.wmf
0.08

d

=


oleObject386.bin

oleObject34.bin

image329.wmf
0.7

b

=


oleObject387.bin

image330.wmf
0.2

a

=


oleObject388.bin

image331.wmf
(

)

7

10

a

´


oleObject389.bin

image332.wmf
(

)

3

10

c

´


oleObject390.bin

image333.wmf
(

)

1

10

d

-

´


oleObject391.bin

image34.wmf
0

A

l

>


image334.wmf
f


oleObject392.bin

image335.wmf
d


oleObject393.bin

image336.wmf
b


oleObject394.bin

image337.wmf
a


oleObject35.bin

image35.wmf
2

qq

³


oleObject36.bin

image36.wmf
*

A

q


oleObject37.bin

image37.wmf
*

0

A

q

p

¶

=

¶


oleObject2.bin

oleObject38.bin

image38.wmf
*

2

A

ac

q

b

qa

--

=


oleObject39.bin

image39.wmf
*

A

q


oleObject40.bin

image40.wmf
*

A

q


oleObject41.bin

image41.wmf
(

)

*

1

2

A

pac

qa

=++


oleObject42.bin

image42.wmf
*

A

p


image2.wmf
2

2

A

d

p

q

=

¶

-

¶


oleObject43.bin

image43.wmf
(

)

2

*

8

A

ca

b

CS

qa

-+

=


oleObject44.bin

image44.wmf
*

A

q


oleObject45.bin

image45.wmf
*

A

q


oleObject46.bin

image46.wmf
*

A

p


oleObject47.bin

image47.wmf
(

)

(

)

2

*

22

4

A

bfdca

b

qqqa

p

-+-+

=


