Derive the IS line. 

There are a few ways to derive IS line but we would use simple algebra to do this. 
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, where a, b, c, d >0 and b is MPC, r – interest rate

Now we can consider the following equation:
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If G and T are fixed then there is a certain interrelation between r and Y. The higher is r the lower is Y. IS shows us this dependence graphically. In general we can explain the logic of IS line in the following way. Investments are the function of interest rate; r and I change in the opposite direction. Changes in investments shift the function of expenditure and this causes lower income. As a result the increase (decrease) of interest rate leads to the decrease (increase) of income.  

Derive the LM line. 

We will use simple algebra to derive this line and then explain what it means.
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This is the equation of money demand and supply. 

Let us consider the linear function of money demand:
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 , where e, f >0 

e shows how money demand increases if income gets higher. 

f shows how money demand decreases when   interest rate (r) gets higher.

The equilibrium on the money market may be described by the following equation:
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This equation gives us the interest rate which provides equilibrium of the money market.  LM line shows this equation graphically for different Y and r (M/P is fixed)
The meaning of this line is the following. If we assume that money demand is the function of income then theory of liquidity preference leads to the interrelation of interest rate and income. The increase of income causes the increase of money demand which causes the increase of interest rate. LM line shows the interrelation of income and interest rate. 
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