
Chapter 3
Instructor Notes

Section 8.1  Sequences and Summation Notation

An infinite sequence {an} is a function whose domain is the set of positive integers.  The terms of the sequence are represented by a1, a2, a3, and so on.  In other words, the first term is a1, the second term is a2, the third term is a3, and so on.

To find a particular term in a sequence, replace the variable n by the number of the term.  For example, if 

an = 3n + 5, 


then the first term a1 is 

a1 = 3(1) + 5 = 8.

If n is a positive integer, the notation n! (read as “n  factorial”) is the product of all positive integers from n down to 1.  For instance, 
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 = 120.

The sum of the first n terms of a sequence is represented by the summation notation
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where i is the index of summation, 1 is the lower limit of summation, and n is the upper limit of summation.

Section 8.2  Arithmetic Sequences

An arithmetic sequence is a sequence in which each term after the first differs from the preceding term by a constant amount.  The difference between consecutive terms is called the common difference of the sequence.  For example, in the sequence 2, 5, 8, 11, 14, …

the common difference d is 3.

To find the nth term of an arithmetic sequence with first term a1 and common difference d, use the formula to find a general term of an arithmetic sequence:




              an = a1 + (n – 1)d  

For instance, the eighth term of the arithmetic sequence 2, 5, 8, 11, 14, … is 





  a8 = 2 + (8 – 1)(3)





  a8 = 23

The sum, Sn, of the first n terms of an arithmetic sequence is given by 
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Consider the sequence 2, 5, 8, 11, 14, … again.  The first term is a1 = 2 and the eighth term is a8 = 23.  Thus, the sum of the first eight terms in the sequence is 
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Section 8.3  Geometric Sequences and Series

A geometric sequence is a sequence in which each term after the first is obtained by multiplying the preceding term by a nonzero constant.  The amount by which we multiply each time is called the common ratio of the sequence.  For example, in the sequence 

2, 6, 18, 54, … the common ratio r is 3.

To find the nth term of a geometric sequence with first term a1 and common ratio r, use the formula to find a general term of a geometric sequence:




              an = a1r n – 1. 

For instance, the eighth term of the geometric sequence 2, 6, 18, 54, …  is 





  a8 = 2(3)8 – 1 




  a8 = 2(3)7 





  a8 = 4374

The sum, Sn, of the first n terms of a geometric sequence is given by 
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Consider the sequence 2, 6, 18, 54, … again.  The first term is a1 = 2 and the eighth term is 
a8 = 4374.  Thus, the sum of the first eight terms in the sequence is 
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An infinite sum of the form 
[image: image12.wmf]23

1111

aararar...

++++

  with first term a1 and common ratio r is called an infinite geometric series.  
If  
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 then the sum of the of the infinite geometric series is given by 
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  For example, consider the following infinite geometric series         
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The first term a1 is 
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.  The common ratio r is 
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 we can use the formula 
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to find the sum of the series.  
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Section 3.1  Simple Interest

If you deposit a sum P dollars in a savings account or if you borrow money P dollars from a lending agency, then P is referred to as the principal.  The fee charged to borrow money (whether you get a loan or lend money to an agency by making a deposit) is called interest.  The simple interest I is given by the following formula

I = Prt
where r is the interest rate (written as a decimal) and t is time in years.

The total amount A owed on a loan after t years is 

A = P + I                         or

A = P + Prt.

Since P is the amount that is borrowed now and A is the amount that must be paid back in the future, P is called the present value and A is called the future value.

Section 3.2  Compound and Continuous Compound Interest

Sometimes interest is reinvested at the same rate at the end of a payment period.  In this case, the original principal and the interest will earn interest during the next payment period.  Interest paid on interest reinvested is called compound interest.  If a principal P (present value) is invested at an annual rate r (expressed as a decimal) compounded m times a year, then the amount A (future value) in the account at the end of t years is given by the compound interest formula
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where 
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 and n is the total number of compounding periods.

If a principal P (present value) is invested at an annual rate r (expressed as a decimal) compounded continuously, then the amount A (future value) in the account at the end of t years is given by the continuous compound interest formula
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Annual Percentage Yield

If a principal is invested at the annual (nominal) rate r compounded m times a year, then the annual percentage yield is
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If a principal is invested at the annual (nominal) rate r compounded continuously, then the annual percentage yield is
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The annual effective yield is also called the effective rate or the true interest rate.

Section 3.3  Future Value of an Annuity; Sinking Funds

An annuity is any sequence of equal periodic payments.  If payments are made at the end of each time interval, then the annuity is called an ordinary annuity.  The future value of an annuity FV is the sum of all payments plus all interest earned.  To find the future value of an ordinary annuity where a payment PMT is made at the end of each time period, use the formula
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where 
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 and n is the total number of payment periods.

Any account that is established for accumulating funds to meet future obligations or debts is called a sinking fund.  The payment received is given by the formula
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where FV is the amount future value, 
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, and n is the total number of payment periods.

Section 3.4  Present Value of an Annuity; Amortization

The present value of an ordinary annuity PV is given by the formula 
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where PMT is the periodic payment, 
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 and n is the total number of payment periods.

When a debt is amortized, the debt is paid in a given length of time by equal periodic payments that include compound interest.  To compute the amount of the payment necessary to amortize a debt, we use the formula 
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where PV is the present value, 
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, and n is the total number of payment periods.
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