
Johannes Kepler’s Model of the Solar System 

(Mysterium Cosmographicum, 1596) 
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Regular Polyhedral Structures in the Real World 
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Math Models as Graphical Representations 
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Math Models as Symbolic/Tabular Representations 
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Catenaries and the hyperbolic cosine 
function 
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Math Models of Nature and Architectures 
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1. The Pythagorean Theorem   a2 + b2 = c2 

2. Newton’s 2nd Law of Motion   F = ma 

3. Newton’s Law of Universal Gravitation  𝐹 = 𝐺
𝑚𝑀

𝑟2  

4. Euler’s Formula    𝑒𝑖𝑥= 𝑐𝑜𝑠𝑥 + 𝑖𝑠𝑖𝑛𝑥 

5. The 2nd Law of Thermodynamics   

The Top Ten Laws of Our World 
(Robert Crease: A Brief Guide to the Great Equations, 2009) 
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6. Maxwell’s Equations   

7. Einstein’s Mass-Energy Equivalence  E = mc2 

8. Einstein’s Field Equations   

9. Schrödinger’s Equation   

10. The Heisenberg Uncertainty Principle 

The Top Ten Laws of Our World 
(Robert Crease: A Brief Guide to the Great Equations, 2009) 
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Structures of Basic Types of Models  
in School Arithmetic and Algebra 

• Additive : A + B = C, C – B = A, C – A = B; A ± x = C 

• Multiplicative: AB = C, C/B = A, C/A = B; Ax = C 

• Proportional: A/B = C/D, B/A = D/C, A/C = B/D, C/A = D/B 

• Percent and percent change:  

          A ÷ B = c%, A ÷ c% = B, B*c% = A;  

          C = P ± P*r% = P(1 ± r%) 
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• Recursive: an – an-1 = c; an / an-1 = c 

• Linear: Ax + B = C; y = mx + b; Ax + By + C = 0 

• Nonlinear (quadratic, power, radical, polynomial, rational, 
exponential, logarithmic,  trigonometric, etc.) 

• Absolute value and piecewise models 

• Combinations of the above 

• Inequality versions of the above 
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Structures of Basic Types of Models  
in School Arithmetic and Algebra 


