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Summary

• Models of growth: simply mathematical descriptions of growth 
trajectories;

• The growth function is necessary, but not sufficient condition for to 
understand the growth process; 

• First principle of energy: balance of energy between production of new 
biomass and maintenance of existing biomass;

• Action: allows to complete the understanding of the growth models.

Growth expansion modeling: kinetic energy 

tool to measure efficacy, efficiency, 
economicity and effectiveness



California Driver Handbook - Visual Search
https://www.dmv.ca.gov/portal/dmv/detail/pubs/hdbk/scanning



What is the blind spot of my research?





https://catalog.lib.kyushu-u.ac.jp/opac_search/?lang=1&amode=2&cmode=0&smode=0&direct=1&schemaid=100000&jtitle=jagri&vol=51&num=2&list_disp=50

https://catalog.lib.kyushu-u.ac.jp/opac_download_md/9243/p285.pdf



https://catalog.lib.kyushu-u.ac.jp/opac_download_md/9243/p285.pdf

https://catalog.lib.kyushu-u.ac.jp/opac_download_md/9243/p285.pdf
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https://www.sciencedirect.com/science/article/pii/S0166093409004418?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0166093409004418?via%3Dihub


LPD = lag phase duration
M = time (h) when culture achieves 

its maximum velocity, B = relative 
velocity at time M. LPDa = Ma –(1/Ba)

M = time (h) when culture achieves its maximum or 
minimumacceleration, B = relative acceleration at time M.



https://www.sciencedirect.com/science/article/pii/S0166093409004418?via%3Dihub

LPDa = Ma –(1/Ba)
M = time (h) when culture achieves its maximum or 
minimum acceleration, B = relative acceleration at time M.

https://www.sciencedirect.com/science/article/pii/S0166093409004418?via%3Dihub


https://catalog.lib.kyushu-u.ac.jp/opac_search/?lang=1&amode=2&cmode=0&smode=0&direct=1&schemaid=100000&jtitle=jagri&vol=51&num=2&list_disp=50

https://catalog.lib.kyushu-u.ac.jp/opac_download_md/9243/p285.pdf 

https://catalog.lib.kyushu-u.ac.jp/opac_download_md/9243/p285.pdf
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http://hyperphysics.phy-astr.gsu.edu/hbase/units.html
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https://scholar.google.com.br/scholar?output=instlink&q=info:k2AH_wFOotYJ:scholar.google.com/&hl=pt-
BR&as_sdt=0,5&as_vis=1&scillfp=14314146921196004353&oi=lle

“×” = Area =



https://arxiv.org/ftp/arxiv/papers/0802/0802.0601.pdf 

https://arxiv.org/ftp/arxiv/papers/0802/0802.0601.pdf
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https://www.youtube.com/watch?v=AfsZiHEcoxk 

https://www.youtube.com/watch?v=AfsZiHEcoxk








F=m × a





We can say that the Chemical Energy of the fuel is converted into 
Thermal Energy during the gasoline or diesel explosion. This released 
Thermal Energy causes the motor to tighten the piston of the engine, 
producing movement and, consequently, Kinetic Energy. The more 
Thermal Energy an engine can turn into Kinetic Energy, the more 
economical and efficient it is.





https://academic.oup.com/jme/article/50/2/252/852494

https://academic.oup.com/jme/article/50/2/252/852494
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“Who is the most 
economical and 
efficient ?”

“Action”

























https://www.lacesmagnetschool.org/ourpages/auto/2015/6/3/39944120/Ch53.pdf

https://www.lacesmagnetschool.org/ourpages/auto/2015/6/3/39944120/Ch53.pdf














Summary
•Models of growth: simply mathematical descriptions of growth 

trajectories;

• The growth function is necessary, but not sufficient condition 
for to understand the growth process; 

• First principle of energy: balance of energy between production 
of new biomass and maintenance of existing biomass;

•Action: allows to complete the understanding of the growth 
models.





https://sites.google.com/view/ppfm-spreadsheet/?authuser=1 

https://sites.google.com/view/ppfm-spreadsheet/?authuser=1
https://sites.google.com/view/ppfm-spreadsheet/?authuser=1
https://drive.usercontent.google.com/u/1/uc?id=1PW_CW3vOqC137dLl2Dld8wLPWBrPjMvP&export=download
https://drive.usercontent.google.com/u/1/uc?id=15PqVUYPCYUtek8mDWrh-bwXF4oPA-X3i&export=download
https://drive.usercontent.google.com/u/1/uc?id=1Bym-udUY424KE4dni8L53ZXxThpKE4Lu&export=download
https://drive.usercontent.google.com/u/1/uc?id=1JYIJcjUycM8qdKu3VXfSL6U9w5D7kq9Y&export=download
https://drive.usercontent.google.com/u/1/uc?id=14bHD9OvoeiZdzKH93YkODJnBP-lt0LTr&export=download
https://www.google.com/url?q=https%3A%2F%2Frepositorio.unesp.br%2Fbitstreams%2F2d6b3f27-7016-4bbe-8038-a0dd13e48467%2Fdownload&sa=D&sntz=1&usg=AOvVaw1PSmX8HPc6v8KojulgMM3C
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