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Lewis Carroll and John Venn:  Logic and Venn Diagrams

Lewis Carroll has been a favorite of mine since I was given The Annotated Alice by Martin Gardner as a child.  I didn’t understand all the footnotes as a child, but I did realize that Carroll incorporated math and logic into his tale about Alice.  In my research on Carroll, I learned about his logic game that was similar to John Venn’s diagrams.  On the website, Cut-the-Knot (http://www.cut-the-knot.org/ctk/index.shtml), the logic game is illustrate.  I tried to play, but I couldn’t seem to get the right keys to work.  I felt it would be interesting to investigate Carroll and Venn and apply it to a lesson I teach in Geometry—logic and conditional statements.  From the sources that I have read, Dodgson seems to be the better mathematician than Venn, but Venn received the recognition.

Lewis Carroll is the pen name of Charles Lutwidge Dodgson.  He was born on January 27, 1832 in Daresbury, England.  “As a mathematician, Dodgson was rather conservative but certainly thorough and careful.”
   Some of his mathematics books include, A syllabus of plane algebraical geometry, Two Books of Euclid, and Euclid and his modern rivals.
In 1865 Dodgson as Carroll wrote Alice’s Adventures in Wonderland.  Later he wrote Through the Looking-glass and What Alice Found There in 1871.

John Venn was born August 4, 1834, in Hull, Humberside, England, to a prominent evangelical family.
  Venn was a mathematics and moral sciences lecturer.  He became interested in logic.  He published three books on logic, The Logic of Chance, Symbolic Logic, and The Principles of Empirical Logic.  He believed that there were incositencies and ambiguities in Boole’s logic.
 


 http://www-history.mcs.st-and.ac.uk/Biographies/Dodgson.html


 http://www.andrews.edu/~calkins/math/biograph/199899/biovenn.htm

 http://www.andrews.edu/~calkins/math/biograph/199899/biovenn.htm
Professional Standards


National Standards:

· Establish the validity of geometric conjectures using deduction, prove theorems, and critique arguments made by others.

· Use geometric models to gain insights into, and answer questions in, other areas of mathematics. 


Tennessee State Standards:  

· 3.12:  Use logic and proof to establish the validity of conjectures and theorems.

· Level 2:  Compare and construct quadrilateral properties using a variety of models (e.g., Venn diagrams, family trees, manipulative mobiles).

Student Prerequisite Skills

My Geometry students will have already passed Algebra II.  The logic section comes at the beginning of the Geometry curriculum.  When applying the Venn diagram to Quadrilaterals and Triangles, the students will need to be familiar with the exact definitions of the various quadrilaterals and triangles used.

Key words (and definitions)

Inductive reasoning—when you make a conclusion based on a pattern of examples or past events.

Conjecture—a conclusion that you reach based on inductive reasoning; an educated guess

Counterexample—a false example

Conditional statements—a statement written in if-then form.  The part following “if” is the hypothesis.  The part following the “that” is the conclusion.

Hypothesis—the part following the “if”

Conclusion—the part following the “then”

Converse—the converse of a conditional statement is formed by exchanging the hypothesis and the conclusion of the conditional.

Inverse—the inverse of a conditional statement is formed by negating the hypothesis and the conclusion.

Contrapositive—the contrapositive of a conditional statement is formed by first applying the converse and then negating the new hypothesis and new conclusion.

Venn diagram—illustrations of sets.

Lesson Outline

I.  Warm-Up Activity:
Cross word puzzle on quadrilaterals and triangles.

II.  Introduction:  Lewis Carroll and John Venn

What is logic?

Go over logic definitions

Illustrate on the board how to write “if-then”, converse, inverse, and contrapositive statements

III. In-Class Practice

Worksheet on logic statements (Geometry Teacher’s Activities Kit p.65-67)

How does Venn diagrams and logic fit together?

Work out Venn diagram with quadrilaterals

IV.  Homework


Write your own logic statements.


Construct a Venn Diagram on Triangles

Assessment strategies

Logic Statements

1) Make up your own illogical statement like Lewis Carroll.

2) Rewrite your statement into an “if-then” statement.

3) Write your new “if-then” as a converse.

4) Write your new “if-then” as an inverse.

5) Write your new “if-then” as a contrapositive.

Example:


Love means washing the dishes.


If you love me, then you will wash the dishes.


If you wash the dishes, then you love me.


If you don’t love me, then you don’t wash the dishes.


If you don’t wash the dishes, then you don’t love me.

Venn Diagram


Use a Venn diagram to classify triangles by sides and angles.

Example:  please see other Word document

Annotated Bibliography

Geometry Teacher’s Activities Kit, Muschla, Gary R. and Judith A., The Center for 

Applied Research in Education, West Nyack, NY, 2000.


This is a great book with ready-made worksheets that actually work with your curriculum.  I used Activity 1-24 “If-Then Statements.”

http://www-history.mcs.st-and.ac.uk/Biographies/Dodgson.html

This website is a great biography on Charles Lutwidge Dodgson

http://www.cut-the-knot.org/ctk/index.shtml

An interactive column using Java applets by Alex Bogomolny.  This website has lots of math information and games.  You can get lost just clicking his different links.

http://edweb.sdsu.edu/t2arp/quest/reflectwq/reflections-math2.html

This website has math lesson plans connected to Lewis Carroll and Boolean Logic.  It just didn’t fit into what I wanted to do.

http://www.cl.utoledo.edu/userhomes/wlee/carroll.html

This site is interesting because it was developed by the University of Toledo’s Library.  It has some good links as well.

http://www.aliceinoxford.net/teach-carroll.htm

I loved this site.  It is very creative and interactive.  A great website for students to investigate.

http://www.library.utoronto.ca/fisher/catalogue/chapter_nine.html

This website shows actual works of Dodgson.  It is very interesting from a historical point of view.

www.hrc.utexas.edu/exhibitions/online/carroll/lc6.html

The University of Texas in Austin sponsors this site.  It is an online exhibit.

Quadrilateral Venn Diagram



Crossword Puzzle
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Bottom of Form




	Across
	
	Down

	1
	A shape with 4 congruent sides and 4 congruent angles.
	
	8
	A three sided shape with all equal sides.

	2
	A shape with 4 congruent sides.
	
	9
	A four sides shape with parallel sides.

	3
	A triangle with sides of different lengths.
	
	10
	A triangle with all equal angles.

	4
	A quadrilateral with only one pair of parallel sides.
	
	11
	A triangle with two equal sides.

	5
	A triangle with an obtuse angle
	
	12
	A triangle with angle measures all under 90 degrees

	6
	A shape with opposite sides parallel and congruent and right angles
	
	13
	A quadrilateral with only one pair of parallel sides and the other pair of sides are equal

	7
	A three sided figure with one right angle
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Bottom of Form










I do realize that there is a more elaborate Venn diagram which shows that some scalene are also right, and equilateral are the same as equiangular, but I think this is fine for a beginning Venn diagram.





Triangle Venn Diagram





Equiangular





Obtuse





Acute





Equilateral





Isosceles





scalene





Angles





Sides





Isosceles Trap








Trapezoid





Square





Rectangle








Rhombi





Parallelograms




















