Lesson Plan for Fermat
Cryptology and Cryptarithms

Standards-  Grade 7  4 A  Describe, extend and determine the rule for patterns and relationships occurring in numeric patterns, computation geometry, graphs and other applications.
Grade 7  4 B  Represent analyze and generalize a variety of patterns and functions with tables, graphs words and symbolic rules.

Grade 7  4 C  Use variables to solve equations and inequalities representing problem situations.

Objectives-  Students will be able to show how algebra can be used in real world situations.

Students will be able to use multiplication patterns to solve coded problems.

Background Knowledge-  Students will have an idea of what coded messages are based on previous Social Studies lessons on the Egyptians, Greeks and Romans.
Students will use their previous knowledge in the area of algebra when using variables and equations.

Proceedure-  The teacher will ask the students what they have been learning in Social Studies.  This will lead to a discussion about the Egyptians and their hieroglyphics.  Basically the teacher will make the connection to symbols standing for something in real life.  After several student generated answers the teacher will prompt the students into a discussion about the Romans.  The teacher will introduce the term cryptology which is the science of writing and interpreting secret codes or ciphers.
The teacher will ask students to name famous Roman Emperors.  Hopefully, the students will name Julius Caesar.  At this point the teacher will introduce the Caesar Cipher.  The Caesar Cipher is the alphabet shifted three spaces to the right.  For example:
	ciphertext
	     X
	      Y
	       Z
	      A

	plaintext
	     A
	      B
	       C
	      D


Students will be given handout A to complete at this time.

After completing handout A the teacher will ask if numbers could be coded in the same manner.  After a discussion the teacher will show students the problem:
                                         AB

                                 X___AB_




    CCB




           DEF______




  CGCB

The goal for the student is to replace the letters with numbers that make the problem true.  I will let the students work in pairs on this part of the lesson because it may become overwhelming and some students may give up.

After some time passes the teacher should lead a discussion on any possible solutions.  Students should notice that both factors are the same.  Also note that the last number B in the factors is repeated in the product.  There are only four numbers that act in this manner.  Those numbers are 0,1,5 and 6.
If B is 0 then the first product would be BBB or not there.  If B is 1 the first product would be AB.  So in this case it has to be 5 or 6.

Note that C+F=C this means that F is 0.  Also the first two numbers of the first product are both C’s and this number is the first and third number of the final answer.

Select two digit numbers with 5 or 6 as their last digit.  Multiply each times itself until you find the combination that produces the arrangement in the problem.
Answer: 

                                            56

                                     X     56  

                                          336

                                        280_




      3136
Students will work in pairs to complete handout B.

Assessment-  Because this is a new concept effort will be rewarded on these assignments.  This lesson should be fun and without the pressure of getting all of the elements correct.

Resources-  Merrill Pre-Algebra by Glencoe/McGraw-Hill.  1995
