
Creative Solutions for 
Solving Equations



Mathematical 
Style

•“For him, good thinking means 
quickness, agility in reasoning, 
economy in argument, but also 
the use of imaginative examples.”

•Italo Calvino commenting on the 
style of Galileo



The Inspiration 





The Equation

•  



0
Omitted



Since the solution is trivial . . . The proof is left to the reader.

 



57
Calculator





3
Illustrated
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Substitution



 



50
Chromatic



Chromatic
• The two spectra represent both sides of the 

equation 

• At height x the hue on the left is proportional 
to the left side of the equation and the hue 
on the right to the right side of the equation.

• The red band (0o) at x = 1 and the blue band 
(240o) at x  = 4 are the two solutions.

 

0°

240°

1 unit = 80° in hue
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Auditory
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Wordless
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Word Problem
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Student Exam



Instructions: Write your solution on this page.  Clearly show all 
appropriate algebraic work.  The use of any communications 
device is strictly prohibited.  

Solve:   

Please refer to my scratch paper for the solution.





13
Reductio ad 
Absurdum



 



14
Contrapositive



 



 



2
Two-Column



Prove:  The function  

where x is a real number, has the solutions x = 1 or 4

Statement Reason

1.

2.  

3.

4.  

5. 

6.  

7.  

8.    

 

 

 

 

 

 

 

 QED

Addition Property

Addition

Factor (Distributive Property)

Distributive Property

Distributive Property

Factor

Given



4
Elementary



Proposition:  If x is a real number and 

then x = 1 or x = 4

 

 

 

 

 

 Thus x = 1 or x = 4



5
Puzzle
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Formulaic



 



31
Counterexample
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Symmetry



 



 



 



The line of symmetry of a parabola goes 
through the vertex, and the zeros are equally 
spaced on either side of the axis of symmetry.

  

The minimum and maximum values of 
a cubic function are equally spaced on 
either side of the point of inflection.



63
Rational Zeros 

Theorem



Rational Zeros Theorem

Demonstration



Slide Rule

•   



Slide Rule

•  



15
Matrices



Matrices
We wish to show that if 𝛌 is an eigenvalue of the linear operator of the matrix A

 then 𝛌=1 or 𝛌=4 .

We use the matrix since the Characteristic Polynomial can 
be found on the Nspire as



Matrices (continued)

•A number 𝛌 is an eigenvalue of the matrix A if there is a non-zero 
vector x such that Ax = 𝛌x

•This implies the homogeneous set of simultaneous equations
(A - 𝛌I) x = 0, which have a nontrivial solution when the determinant 
(A - 𝛌I) vanishes.

•Expanding the determinant of (A - 𝛌I) gives:

•The roots of this equation are
𝛌

1
 = 1, 𝛌

2
 = 1, 𝛌

3
 =4



Matrices (continued)

•The eigenvalues can also be shown on the Nspire calculator:
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Calculus



•  



•  



60
Geometric
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Comments on Lill’s Method

  

1
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Origami



Beloch Fold

A single fold which places two distinct points onto two distinct lines simultaneously 
(or vice-versa).



 

 



94
Authority



Authority

 

How do we recognize mathematical truth?  If a theorem has a short complete proof, 
we can check it.  But if the proof is deep, difficult, and already fills 100 journal pages, if 
no one has the time and energy to fill in the details, if a “complete” proof would be 
100,000 pages long, then we rely on the judgements of the bosses in the field.  In 
mathematics, a theorem is true, or it is not a theorem.  But even in mathematics, truth 
can be political.  (from Notices of the AMS,  Melvyn Nathanson.)

When the authority of reference is oneself, a proof by authority 
becomes a proof by intimidation.


