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1.2 Problem Solving with Patterns
Section Objectives:

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· sequence (pg. 14) DEFINITION – An ordered list of numbers is called a sequence.
· terms of the sequence (pg. 14) DEFINITION – The numbers in the sequence that are separated by commas are called the terms of the sequence.
· difference table (pg. 15) DEFINITION – A difference table shows the differences between successive terms of the sequence.
· first, second, and third differences of the sequence (pg. 15) DEFINITION – The differences between successive terms in the given sequence is also called the first differences of the sequence.  The difference between successive terms in the first differences is called the second differences of the sequence, and the difference between successive terms in the second differences is called the third differences of the sequence.
· nth term of a sequence (pg. 15) DEFINITION – The nth term of a sequence, denoted by an, is the nth number in the given sequence.
· nth term formula of a sequence (pg. 17) DEFINITION – The nth term formula of a sequence is a formula involving the variable n, where an = formula of the variable n.
· Fibonacci sequence (pg. 19) DEFINITION – The Fibonacci sequence is a sequence that is generated by the following recursive definition: F1 = 1, F2 = 1, and Fn = Fn(1 ( Fn(2. for n ( 3.
Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	a1
	1.2
	the first number in the given sequence

	a2
	1.2
	the second number in the given sequence

	a3
	1.2
	the third number in the given sequence

	an
	1.2
	Either 1) the nth number in the given sequence, or 2) a formula of the variable n which allows one to compute the nth number in the given sequence.

	
	1.2
	


Terms of a Sequence
	Procedure to Predict the Next Term of a Sequence
1. Take the first, second, third differences (and so on) until you find a difference row where all of the differences are equal.
2. Extend the difference table by working backwards from the difference row where all of the differences are equal.  Let’s assume that this occurs at the third difference.
3. Take the third difference (a constant number) and add it to the last number in the second differences.  Place this number to the right of all numbers in the row of second differences.

4. Repeat Step 3, using the new number computed on the previous difference row and adding it to the number that appears just above it and to the left.  Write this number down and keep repeating until you get to the first row which is the row containing the original sequence.



nth Term Formula for a Sequence
	Procedure to Determine the nth Term Formula for a Sequence of Geometric Figures
1. Carefully study the figures associated with each of the terms of the sequence.
2. Determine exactly how the figures are growing from one term of the sequence to the next.  Note that it may help to break up the figures into components to see how the figures grow.

3. Write the numbers for each of the terms of the sequence.  If you broke the figures into components, write the sum of each of the components for each and every figure.

4. Look for a pattern.  What parts of the figure remain constant?  What parts grow as a function of n? 

5. Write the formula for determine the nth term.  That is, write an as a function of n.




The Fibonacci Sequence
The Fibonacci sequence is defined above in the definitions.
· The Fibonacci sequence often occurs in nature.  For example, in a pineapple (see page 20).

· We can find the next term in the Fibonacci sequence by adding the previous two terms.  That is, Fn = Fn(1 ( Fn(2.  This is called a recursive definition of a sequence.  Also the first two terms in the Fibonacci sequence are both equal to one.
· Any sequence where the next term is the sum of the prior two terms is called a “Fibonacci like” sequence.

· There is a non-recursive definition of the Fibonacci sequence. See exercise 23 in Section 1.2.

· The Fibonacci sequence has many interesting properties.  See Example 4, page 21.
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