TEXAS‘Mathworks MATH EXPLORATIONS Algebra I: 2.3

SECTION 2.3 PATTERNS AND SEQUENCES
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EXAMPLE 1

Let the function A be defined by A(n) = 3n + 1 for all natural numbers n.

1. Complete the table below:
n |12 3 4 5

An) |4 7 1o 13 16

2. Write the outputs of the function as a list.
“/ 7’ /O/ ’3/ /b/

3. When a sequence is written as a list, each member of the sequence is called a term of the
sequence. Compare consecutive terms (terms that are next to one another) in the sequence.
What relationship do you notice? Use this relationship to find the next three terms in the
sequence.

Giighy, P B T e Hoan +he previons N

22 2%
L[/7,/O/’3, Ib, -—'-ﬁ—/ = o

55



TEXASMathworks MATH EXPLORATIONS Algebra I: 2.3

EXPLORATION 1

Find a formula for the n-th term of the sequence:

by 385 0y 9, L5005

1. Compare consecutive terms in the sequence. Describe the relationship between them. Use
this relationship to find the next two terms in the sequence.

#2 +2 fZ 42 42

AR 2 s,

Q“GL‘ J"o‘["‘" ’s Z moe +Hhan #\QF#W ous dermm

2. Make a table like the one used in Example 1.

2 T 4 s ¢ 7 9
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3. Find the formula for the n-th term of the sequence.

a,=A(1 = Aln) e [ +bn D) = | +24 -2 = 24 -]
a, :A(2): /*2
o,:A(3): 1422 An) = 2 -1

The two sequences considered so far had similar recursive formulas. The differences between
consecutive terms were constant.

4, 7, 10, 13,

NAANS

+3 +3 +3

+2 +2 +2

Sequences with this type of recursive formula have a special name: Arithmetic Sequences.
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PROBLEM 1

Consider the sequences: z)ﬁh[_’ 2 &8

#2468, +2 each e 1) e A2 4¢3
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For each sequence, 2) J%i_—ﬂ
1. Determine if its arithmetic or not. A: |15 15 I §
2

Make a table using the natural numbers as inputs and the sequence as outputs.
Graph the points of the table on a coordinate plane. Compare the graphs of the arithmetic

sequences, how are they similar? TL\Q% W 5‘{\’7; + {.'M/S, bw‘l’ e
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EXPLORATION 2

Suppose that you have a large supply of blocks. Make a sequence of stacks of blocks in the
following way. First you place one block down. In step 2, place three blocks in a row under the
first block, centered horizontally. In step 3, place five blocks in a row under the stack in step 2
to form a new stack. y+h g{__g,f

15t step 2" step 3w step g_E,
+4
5 5l~e7u

1. Draw the next two stacks in steps 4 and 5 by adding a new row of blocks with two more
blocks than the row above it.

2. If we continued this process, make a list of what changes. (Try to find five different things

that change.) In groups, share your lists and make a group list. Answers il vany

3. We are interested in changes that can be described by a numerical value. For each quantity
that changes, we want to define a function that gives us this numerical value as its output.
The input for each of these outputs will be the step number. For example, we let h(n) be
the height of the stack at step n. What is h(1) and h(2)? For another example, we let B(n)
denote the number of blocks in the nt" step.

4. In each group, pick 3 things that change from the class list. Make a table for each of these
functions. Try to find a rule for at least one of these functions.
diwbier ok b’OVLI :E("> 3’) h(]) = l
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PROBLEM 2

For any function f whose domain is the set of all numbers or all positive numbers, you could
restrict the domain to the natural numbers and produce the sequence

f(1), £(2), £(3), f(4), £(5), f(6),. ..

For each of the following functions restrict the domain to the natural numbers and:

* write out the first 4 members of the sequence

determine if the sequence is arithmetic or not

* use the pattern to write the next two members of each sequence without computing with the

rule q T
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SUMMARY (What | learned today)
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