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Exercise in application of the Nanjing
Olympic Sports Center running by 2nd Youth Olympic
Fanjia Kong & Shiyun Hu & Haofan Lu

e Basic part: o Extension:
It shows the daily running of the Nanjing Olympic It shows the specialist running of the Nanjing
Sports Center ' Olympic Sports Center

Time period--from now to the beginning of game Time period--the game time

m The completed model: m The completed model:
1 A completed version of our model
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—— m Analysis the model:

* There are still three main variables involved in the model.
However, when the games are holding, the number may
increase rapidly, so the owner may consider increasing the

m Analysis the model:

» There are three variables involved in the model:

value of facilities, number of tourists and the profit.
* The price of ticket does not change.
= The value of facilities is the difference between
‘development and damage. Developments are made
up with investment and retain profit. Damage is the
product of the number of tourists and damage rate
(yuan per person) .
* The development of facilities and Nanjingnese’s
want may affect the number of tourists.
= The total income is the sum of investment and
the total ticket price. The total output is the sum of
labor cost, repair and update and manage fee.
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Analysis the figures:

When the investment is 5000000yuan, It attracts
many visitors to do exercise. We can know the
number of visitor changes frequently with the
increasing on the development of facilities. When
the number of visitors increases slowly, the total
profit increases as well.

ticket price to gain more profit. Thus price of ticket is a
variable in the extension. The price will increase a certain
value when the number of tourists increases 100000,

* The number of tourists may decrease when the price of
ticket get too high.
when the ber of

* The price of ticket i
increases oo much,
* The value of facilities and the total profit are the same as

basic part.




Exercise in application of pests, pesticides and
soil on rice growth

Jie Fu & Zhonggin Gan & Lun Jin

e Background:

Pests are unavoidable during the growth of rice.
Spraying pesticides is the major ways to inhibit
the reproduction of pests.

First of all, our model seeks to demonstrate the
real-life situation based on the system dynamics,
and hence understand the impact of pest,
predator, pesticide and soil on rice growth and
their inter-relationships.
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The quantity of rice decreases because of the
overused pesticides (one year).
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The quantity of pests decreases because of the
overused pesticides (one year).

e Expansion:

Besides pests, pesticides and soil, there are a lot
of other factors that could affect the growth of
rice. For example, insects are another significant
factor and the climate also cannot be ignored.
These make the problem much more
complicated and we are committing finding out
their inter-relationship based on the system
dynamics.
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e Analysis:

The rice yield has a direct proportion to the
number of pest. Consequently, it results the raise
of the application amount of pesticides.
Nevertheless, overuse of pesticides will
contribute to devastation of soil fertility,
furthermore, which can cut down the harvest of
crops in the long term.
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The quantity of rice and pests decreases at the same
time because of the overused pesticides (one year).
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The quantity of rice and pests decreases at the same

time because of the overused pesticides (three year).

e Conclusion:

Throughout the study on system dynamics, we
urge that high technology and more advanced
methods to achieve the balance and obtain
long-term benefits. Green and healthy life is the

best wishes for everyone. @




\ Exercise in application of Accumulation Of The Cars

In The Crossroad Using a System Dynamics Model
HAN XIAO

e Abstract

Traffic jam is a common problem that we meet in the daily life. Jams always cause poor transport facilities.
This paper seeks to simulate real-life situation in a system dynamics model, and hence find out the causes
of the jam, also, to find out the solution. Finally, we will evaluate the limitation of the systems and some
parts of the model which is inconsistent with the facts. The paper will help us better understand and to state
the complex traffic jam into a systematic and dynamic form.

Traffic jams are caused by many reasons, such as: the time of red lights, the time of solving the accidents.
By changing the variable quantity, the stock of cars changes a lot. So, we will use model to investigate
various factors that contribute to or alleviate congestion and examine the changing on time to reduce the
stock of cars.

e The Simpliﬁed model .Show you the minor relationship between the most
important elements.
A simplified version of our model «—The rate of car flow is set as a constant quantity.

«The car inflow represents the number of cars getting

of traffic li . -
/"“ e into the traffic lane
Stock

s

«The car outflow represents the number of cars getting

. < oW . it
f into the traffic lane
ime of solwi the accidents «The stock of cars is the number of cars stimulating in

Number of accidents the crossroad.

S —
In flow,

e Completed model and the data

stock of cars Initial value=50

increase Car in every second at normal*time of red traffic light

decrease Car out per second at normal*time of green traffic light number of
accidents*time of solving an accident*cars stopped one second when
accidents occur

number of accidents in property of accidents occurring * number of cars

number of accidents out if number of accidents>time of solving an accident * 0,007 then number of
accidents else0

Car in per second 0.5

Car out per d 0.5

Probability of accident occurrences 0.00001

Time of solving an accid 999

Time of green traffic light 45

Time of red traffic light 45

® The time of solving the accidents

<The time of sofving the accidests is 999 seconds

PR i 4 Conclusion

Cars stock and quantity of
accidents decrease with the
X = - : . 1 _ decrease of time of solving
el " ) = = = = =

- - e wenen gecidents. If efficiency of

oy s %

ol sohving the sccidents 15 250 seconds

> solving accidents can increase,
.. - P

T {0t LI1]  the cars stopped when

—n 1 e accidents happen will

decrease, this can reduce

...... | 1 R 111 traffic congestions.

T - e -
® The rate of cars in/out i . -
=ratie 15 05 unit per second <rate 1% 0.5 umit per second
. S —— e Conclusion
|-t The width of the road can not fundamentally solve the
problem of the car stock, but, this tells us the rate of
car infout is the main problem, which is affected by
many reasons (for example, the quantity of cars in the
- = - - _"lf. - - . 2 .~I .1. city).

The further study of this paper hasn't finished, because many factors should be included into this systems, and the systems
will be very complicated. The question might be completed when I learn more about system-dynamic study.



Systems Thinking in Physics & Mathematics
Teaching in High School

Zhou Ge, Xiaofeng Zhang
- 2. The System Dynamics Analysis of falling
1. When the systems thinking and system bodies' motion with air resistance
dynamics are involved in the high school
teaching, more benefits are coming out. Students e g
can do further study and deal with complex f;%=€3—{r ‘ E”":N:'m_l |
acosleration af body ~ force

problems through practice, analyse, conjecture, / 4
simulate and test by the computers. Here are i
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some examples in teaching in high school. EU—F F-,341=®=(4
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3. The System Dynamics Analysis of Vertical
Upwards Projectile Motion
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4. The System Dynamics Analysis of Vertical
Upwards Projectile Motion with air resistance.
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5. The System Dynamics Analysis of simple ;3_. -
harmonic motion N, o D | -
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6. System dynamics analysis of experimental
data of Newton's Second Law
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