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o 5.2 – Generating the terms of a first-order recurrence relation 

 
*Both notations may be used in SAC’s or VCAA exams* 

 

 



 
 

 
o 5.3 – First-order linear recurrence relations 

o COMMON DIFFERENCE 
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o COMMON RATIO 
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o 5.4 – Graphs of first-order recurrence relations 

o ARITHMETIC PATTERNS (Common Difference) 

-Distinguished by a constant increase or decrease. 

 
o GEOMETRIC PATTERNS (Common Ratio) 

 



-*Values of n in recurrence relations are integer values, so they should 
NOT be joined by lines.* 
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o 6.2 – Simple Interest 

-Simple interest can be represented by the following first-order linear 
recurrence relation: 
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o Finding Vo, r and n 
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o 6.3 – Compound Interest Tables 

 

o 6.4 - Compound Interest Formula 
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-If compound interest is used, when plotted, the values of the investment 
at the end of each period form an exponential curve. 

 

o NON ANNUAL COMPOUNDING 

Annually/Yearly=1/year 

Bi-annually/Bi-yearly=2/year 

Quarterly=4/year 

Monthly=12/year 

Fortnightly=26/year 

Weekly=52/year 
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o 6.5 – Finding rate or time for Compound Interest  

-Using the compound interest formula we can calculate the interest that is 
needed to increase the value of our investment to the amount we desire. 

-We must first find the interest rate/period, r, and convert this to the 
corresponding nominal rate/annum. 

 



 

-In this section, we will use the CAS Financial Solver to calculate the time 
period of an investment. 
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o 6.6 – Flat Rate Depreciation/Prime Cost Depreciation 

 

-If an item is depreciated by the flat rate method, then it’s value 
decreases by a fixed amount each unit time interval, generally/year. 

-This depreciation value may be expressed in dollars or as a % of the 
original cost price. 



-The flat rate method is an example of straight line (linear) decay. 

-The relationship can be represented by the recurrence relation: 
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o 6.7 – Reducing Balance Depreciation 

-If an item depreciates by the reducing balance depreciation method 
then its value decreases by a fixed rate/unit time interval/year. 

-This rate is a % of the previous value of the item. 
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-Let us compare the flat rate method and the reducing balance method. 
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o 6.8 – Unit Cost Depreciation 
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o 7.2 – Reducing Balance Loans I 

 

-Less of the amount borrowed is paid off in the early stages of the loan 
compared to that of the end. 

-Principal, Vo = amount borrowed ($) 

-Balance, Vn = amount still owing ($) 

-Term = life of the loan (years) 

-To discharge a loan = to pay off a loan. 

-Regular payments are called annuities. 
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o 7.3 Reducing Balance Loans II 
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o EFFECTS OF CHANGING THE REPAYMENT 

-In this section, we will look at the effect that changing the repayment 
value has on the term of the loan and the total interest paid. 
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o 7.4 – Reducing Balance Loans III 
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o FREQUENCY OF REPAYMENTS 

-In this section we investigate the effect on the actual term of the loan, and 
on the total amount of interest charged, of making more frequent 
repayments.  

-While the value of the repayment will change, the actual outlay will not 
(eg. $3000 quarterly repayment compared to a $1000 monthly 
repayment).  

-Therefore, the same amount is repaid during the same period of time in 
each case, the only variable is how often repayments are actually made. 

-Interest will be charged just before a repayment is made, although this 
may not be the case in practice.  
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-In this section, we investigate the effect that changing the interest rate has 
on the term of the loan and on the total interest paid. 
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-The rate was increase by only 1% p.a. on $18000 for only 5 years, yet the 
amount of interest paid has increased from $3898.80 to $4559.86, a 
difference of $661. 06.  

-This difference takes on even more significant proportions over a longer 
period of time and with a larger Vo. 
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o 7.5 – Reducing Balance Loans and Flat Rate Loan 
Comparisons 
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-Worked Example 17 illustrates that an interest rate of 9% p.a. on the 
outstanding balance is equivalent to a flat rate of only 5.08% p.a., which 
again is a major difference between the two loan types. 



 

 

-The greater financial benefit of the reducing balance loan over the flat 
rate loan is again evident, this time in terms of the amount that can be 
borrowed in the first place, V0. 
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o 7.6 – Effective Annual Interest Rate, re 

 

 

 



 

o 7.7 – Perpetuities 
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o 7.8 – Annuity Investments 

-An option with a managed fund (where you invest an initial V0 and rely on 
the fund managers to invest wisely and hope on a +ve % return) is to 
contribute to the fund, increasing the V0 and thus increasing the interest 
earned.  

-This is another example of a first-order recurrence relation. 

 

 

-A savings plan is an investment where an initial sum as well as regular 
deposits are made.  

-The interest earned is calculated regularly on the balance of the 
investment, which increases with each regular deposit (annuity). 

-This is therefore similar to reducing balance loans with the main 
difference being that the V0 is growing. 
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o ***PLANNING FOR RETIREMENT*** 
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