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ABSTRACTS

‘The more mineral resources are desired aloag with the development of society and production. But
the mineral resources the nature supplies are limited. It is a problem concerned by decision departments
and researchers on mineral economics and is one of the most important research topics that how to uti-
lize rationally the limited mineral resources. It is being the key times for our country to revise, open
and regulate economics. All of production departments are demanded to transfer their work focal point
to the orbit of which the emphasis is to raise economic benefit, exploit the intrinsic potentialities and
develop the productions under the current working condition. Production plan is the foundation and key
point of modern management. Metallury enterprises in China produced long time on the production
plans which were drawn up according to the governmental policies. But the economic markets and in-
trinsic resources of enterprise are varied constantly. Thus the enterprises couldn’t produced in optimal
state. It has great significant to study how to raise the economic benefit of mineral production enter-
prises and utilize the limited mineral resource.

After a complete literature review about the subjects relative to this research topics, catch hold of
principal contradictions of metallury mine production—— output value,profit and recovery, combine
the three production department of mineral united enterprise; mining,mineral processing and metal-
lury , which are independent, constraint and relying on each other,as a great scale system in sence of
system engineering. A series of researchs on economic laws of this great system have been fitstly car-
ried out by using comprehensive knowiedges of mineral engineering,economics, input output theory .
system engineering, operations research, cybernetics applied mathematics, fuzzy mathematics and
computer science.

Mining ,mineral processing and metallurgy production system don™ satisfy the essential hypothesis
of Leontief’s input — output model. Two new concepts, generation number and correlation generation
number, have been introduced. The unitel production input— output model which has not restriction of
the essential hypothesis has been established. Leoptief’s input— output model is the special case of it.
The conditions that the united production model exist economic solution and the dynamic united pro-
duction input—output model have been studied. They have been applied to study the economics laws in
metallury mine united enterprises.

The elements of the same column in objecte quantity input— output composite equilibrium table
can’t be sumed up, so adjustment of object qi.u—am:ity direct consumptive coefficient is a diffcult problem
unsolved. This is the reason why object quantity input— output model couldnt be established in prac-
tice. Notising the mineral specialities the object quantity direct consumptive coefficient has been studied
synthetically with metal quantity one and the general adiusing methed of object quantity direct con-
sumptive coefficient has been put forward. The multiple time —lag dynamic input— output model and
object quantity input—output model with practice data hase been firstly established and applied to min-
eral engineering.

In the theory of linear programming sensitivity analysis the variation of coefficient parameters for
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base variables in constraint equations is anunsolved problem. This problem has been solved by proving
a new matrix algebra theorem, consequently the parameters variations of Linear programming have
been solved completely. The coefficient parameters variations of nonlinear programming have been first
studied and the sensitivity analysis model of non linear programming have been established.

Economic laws of mining, mineral processing and metallurgy system have been discussed in dif-
ferent angles, states and administrative levels, The economic models of mining ,mineral processing and
metallurgy system (EMPMS) have been established. They are consisted of 15 minor models in that
there ate 9 static models and 6 dynamic models. The 9 static models are static united production input
—output model, direct consymptive cofficient adjustment model, linear programming sensitivity anal-
ysis model, nonlinear programming sensitivity analysis model, static output value optimal model, stat-
ic profit optimal model ,static recovery optimal model,static output value and recovery multiple target
optimal model and static profit and recovery muitiple target optimal model. The 6 dynamic models are
dynamic united production igut—output meodel, dynamic output value optimal model, dynamic profit
optimal model, dynamic recovery optimal model, dynamic output value and recovery multiple target
optimal model, dynamic profit and recovery multiple target optimal model. 15 general computer pro-
gram packages have been exploited.

The EMPMS is a group of management and decision models with fine commonality and wide suit-
able properties. They have many usages. Main of them are following.

(1}Analyse the equilibria relations in mining, mineral processing,metallurgy system ;

(2)Simulate and forcast the system production, suppliment, marketing process;

{3) Draw scientifically up production plannings, supply the static and dynamic production
schemes such that the system output value, profit, recovery, or multiple targets are optimal for deci-
sion departments to choose;

(4)Do sensitivity analysis for optimal schemes;

(5)Supply the system exploition potential schemes;

{6) Evaluate quantitatively the production management of different united enterprises for 'the
same kind of mineral. The specilities of the method used to establish EMPMS are ; combining dynamics
with statics ;multiple targets optimization with single target optimization ;studying the mineral resource
utilization system which is a nonlinear system; adjusting object quantity direct consumptive coefficient
acoording to the mineral specilities; solving multiple targets ptogramming by using of fuzzy mathemat-
ics.

Finally, the EPMPMS have been applied to & aertain Non— ferrous Cotporation. It’s production
processes of copper mining, mineral processing, metallurgy system has been analysed, simulated and
calculated optimally. If the corporation produced in accordance with the optimal schemes model sup-
plied , output value would be increased 4. 20million chinese dollars and system recovery would be raised
5. 65%up. The application demonstrates that these researchs are suitable to the situation of China and
have a vast application prospect and great practical value.

Production functions and Leontief’s input —output models are the foundation of theory accounting
for technical progress. They hold only if the system must respectively satisfy their economic hypothe-
ses. But few practical economoc system can fully satisfy these hypothéses. So been these methods ret-
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ricted by these economic hypotheses and there ate a lot of problems on accounting for technical progress
in a practical economic system. Optimal models analysis theory has been put forward. This new ac-
counting method for technieal progress hasnt any ecomic hypothesis. The application demonstratés it is
2 neo feasible and effective method accounting for techmiical progress.
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