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If I deposited money or took a loan from a bank and I want to pay or get equal amount of money or every year, that is called equal annuity and there are many possible solutions to calculate it. 

Example 1:
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Solution:
Bring all the end-year payments to the same year (i.e. it would be much easier to get them all to year zero or four) to know the principle value that will bring me or make me pay these values of money every year.

Notes: when adding or subtracting the different values of money, they should be all at the same point of time to account for the time value of it. 

P = (2400/ 1.1) + (18000/ (1.1 ^ 2)) + (12000/ (1.1 ^ 3)) + (6000/ (1.1 ^ 4)) = 49,808.07

A = P (A/P, i, N), where A is the value of the annuity, P is the principle value, i is the interest rate, n is the number of years this deposit will be kept  

49,808.07 (A/P, 10%, 4)

From table A/P = 0.31547

A = 15,712.95

Investment Balance Diagram:
 It is a cash flow diagram that shows the dynamic of the investment as to whether money goes up or down.  When it is zero that means that your investment has recovered its expenses and when you are above the line that means that you are making profit.
* If you are withdrawing unequal amounts of money every year, and so you will start up by: 
1- Bringing all the money you will withdraw to year zero to get the Principle value.

2- Getting the value of the money you have at year 1 through multiplying the principle value at year zero by (1+i) i.e. in for example 1.1 then withdraw the amount you need for example 24000 from the obtained value and that would be the final value of money you have at year zero.

3- Multiplying the value you have at year 1 after the withdrawal by 1.1 and subtracting from the result the amount of money you will withdraw for example 18000 to get what you are supposed to have at year two.

4- Continue doing this step till the last year you have which is year 4.  you should end up getting zero at this last year after you subtract what you have taken from the value of money accumulated from year three to year four.

* If you withdraw equal amount of money every year, you would proceed in the same way as before. 

Arithmetic Gradient: 

When there is nothing in the first year and in the coming years, I have an increase in the cash flow by a constant amount G starting from year 2 up to the nth year.

Example 2:
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                                                                                                                                              This series is called arithmetic gradient because we have nothing in the first year and all the remaining values increases by constant amount which is multiple of 6000 

To get P for arithmetic gradient:

P = G/ ((1 + i) ^2) + 2G/ ((1 + i) ^3) + 3G/ ((1 + i) ^4)) + ...................................+ 
(N-2) G/ ((1 + i) ^ (N-1)) + (N-1) G/ ((1 + i) ^N)        (Eqn. 1)

Multiply both sides by (1 + i)

P (1 + i) =G/ (1 + i) + 2G/ ((1 + i) ^2) + 3G/ ((1 + i) ^3) + ...................................+ 
(N-2)G/ ((1 + i) ^ (N-2)) + (N-1) G/ (1 + i) ^ (N-1))     (Eqn. 2)

Subtract (1) from (2) will yield

iP =G/(1 + i) + G/((1 + i) ^2) + G/((1 + i) ^3) + ..................................+G/((1 + i) ^ (N-1)) - (N-1)G/((1 + i) ^N)

iP =G/ (1 + i) + G/ ((1 + i) ^2) + G/((1 + i) ^3) + ..................................+
G/ ((1 + i) ^ (N-1)) + G/ ((1 + i) ^N) - NG/ ((1 + i) ^N)

Take G common factor:
P =G/i [((1 + i) ^N) - 1/ (i ((1 + i) ^N)) - (N/ ((1 + i) ^N))]
Example 3:
We want to convert example (1) to decreasing cost instead of increasing one. A possible solution is illustrated in the figure below:
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What we have basically done to get the decreasing series we want is that we wrote the problem as a difference between two series: the first a uniform series of equal payments (24000) and the second is the increasing standard one we have.
* If we want to convert the above series together into one of equal payment, there will be two possible solutions.

Either:
Get the value of the annuity for the arithmetic series from G and subtract the result from the 24000, which is the value of payment for the uniform series. 

A = 2400 - 6000(A/G, 10%, 4), where A/G equals to 1.3812 from tables.

OR:
Get the principle value from the value of G and then get the value of A from P for the arithmetic series and subtract the result from 24000, which is the value of payment for the uniform series. 

A = 2400 - 6000(P/G, 10%, 4) (A/P, 10%, 4) where P/G equals 4.3781 and A/P equals 0.31547 
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