CHAPTER 6.1-6.2. 





Handout #1

6.1. SIMPLE INTEREST. SEQUENCES.

Interest – the fee paid for the use of someone else’s money.

Principal – the amount of money borrowed or deposited.

Simple interest - interest paid only on principal and not on past interest.

Simple interest formula:
I = Prt


(6.1)
where 
P – principal, in $,

I – interest, in $, 

r – annual interest rate (decimal!),

t – time in years. (r and t should must agree in units).

Future value of an investment = principal + interest:




S = P + I 


(6.2)

Combining (6.1) and (6.2):

S = P(1 + rt)


(6.3)
S (  Future value of investment = maturity value 

P ( Present value of investment = face value = principal.

r ( Return on an investment = annual interest rate.

Example 6-1. $5000 is invested at 12% annual rate. Find future value of investment for each of the first 6 months.

12% annual corresponds 1% monthly interest or 0.01(as decimal).

Month 

Interest I = Prt


Future value of investment

1

(5000)(0.01)(1)=50

5000 + 50 = 5050

2

(5000)(0.01)(1)=50

5050 + 50 = 5100
3

(5000)(0.01)(1)=50

5100 + 50 = 5150
4

(5000)(0.01)(1)=50

5150 + 50 = 5200
5

(5000)(0.01)(1)=50

5200 + 50 = 5250
6

(5000)(0.01)(1)=50

5250 + 50 = 5300
Numbers in the last column: 5050, 5100, 5150, 5200, 5250, 5300 represent a sequence.

Sequence:

Set of values  a1, a2, a3… of a sequence function is called a sequence.

an -  term.

Arithmetic sequence (progression): 

each term = preceding term + constant (common difference)

an = an-1 + d



(in the above example d = $50)
(6.4)
an = a1 + (n – 1)d
- nth Term of an Arithmetic Sequence

(6.5)
Sn = n/2(a1 + an)        – Sum of an Arithmetic Sequence


(6.6)
Chapter 6.2. COMPOUND INTEREST.

Periodic compounding.

We are familiar with the formula for compound interest

(the simple case, when the interest is compounded annually):

S = P(1 + r)t 






(6.7)
In general, interest may be compounded more than once a year.

If  $P invested for t  years at a nominal interest rate  r,  compounded  m  times per year, then the total number of compounding periods is

n = mt

the interest rate per compounding period is

i = r/m (decimal)





(6.8)
and the future value is

S = P(1 + i)n = P(1 + r/m)mt




(6.9)

m = 1
( compounded annually

m = 2
( compounded semiannually

m = 4
( compounded quarterly

m = 12
 ( compounded monthly

Example 6-2. Suppose $1000 is deposited for 6 years in an account paying 8% per year compounded semiannually. 

a) Find the compound amount (future value of investment).

In formula (6.9) P = 1000, i = 0.08/2 = 0.4 and n = 6 (2) = 12

S = P(1 + i)n = 1000 (1 + 0.04)12 = $1601.03

b) Find the actual amount of interest earned.


Interest = $1601.03 – $1000 = $601.03

Future value of $100 at 3%, 6% and 10% rate (annual compounding) will be described by functions:

y = 100 (1.03)t
y = 100 (1.05)t

y = 100 (1.10)t

which graphs are graphs of typical exponential functions with the same y-intercept at 

(0, 100):

[image: image1.png]



Present value of investment (with compound interest)

The formula (6.9) for compound interest

S = P(1 + i)n
has 4 variables, S, P, I and n. Given the values oif any three of these variables, the fourth value can be found. Here P is present value, or the amount that should be deposited today to produce S dollars in n periods.

From (6.9) we can calculate P:

            

S

P = ----------





(6.9a)

       

        (1 + i)n
Present value of investment for simple interest is obtained from (6.3):

            

S

P = ----------





(6.9b)

       

        1 + rt

Example 6-3. Find the present value of $10,000 compounded semiannually in 8 years, if money can be deposited at 5% compounded semiannually.

In 8 years there are 2 (8 = 16 semiannual periods. A rate 5% per year is 2.5% per semiannual period. Apply the formula (6.9a) with S = $10,000, I = 0.025, and n = 16.




S
   10,000
       10,000


P = ---------- =  --------------
=  ------------ =  6,736.25




       

        (1 + i)n
 (1 + 0.025)16
       1.4845

A deposit of $6,736.25 today, at 5% compounded semiannually, will produce a total of $10,000 in 8 years.

Continuous compounding formula:



S = Pert






(6.9c)
Geometric sequence (progression): 

a,  ar, ar2, ar3, ar4, ..

term #

1  2   3    4     5





arn-1 is the nth term of the sequence

each term = preceding term times constant (r - common ratio)..

a(rn - 1)   
Sn =    ----------     – Sum of a Geometric Sequence



(6.10)

  r – 1
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