Systematic Solution I	HS069 sample solution
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Observe that the system is simply linear in x and y and therefore can easily be solved by any standard method for solving linear systems in two variables. Unfortunately such brute force methods do not allow for deeper analysis; here it may be beneficial to derive all the solutions directly:


1.	�EMBED Equation.3���, otherwise �EMBED Equation.3��� and �EMBED Equation.3���, so b must be 0, which is not possible under the circumstances.


2.	If �EMBED Equation.3���, we can multiply the first equation by a.


�EMBED Equation.3���


	Subtracting the first equation from the second yields  �EMBED Equation.3���. There are three multiplicative terms, each of which can be equal to 0 independently of the others.


	There are three possibilities:


3.	�EMBED Equation.3���, so �EMBED Equation.3��� and �EMBED Equation.3���. Any appropriate combination of values of x and y will satisfy the system.


4.	�EMBED Equation.3��� and y takes on any value. Then x must be found from �EMBED Equation.3���, so �EMBED Equation.3���.


5.	For any other combination of values of a and b (i.e. �EMBED Equation.3���, �EMBED Equation.3���, �EMBED Equation.3���), �EMBED Equation.3��� and �EMBED Equation.3��� (from the same equation as in 4.).


�
In summary, the solutions of the system are:


�EMBED Equation.3���


Note that in all case where �EMBED Equation.3���, �EMBED Equation.3��� is a solution.


We could possibly perform the qualitative analysis of these four cases by realizing that the equations in the system represent two straight lines,  if �EMBED Equation.3��� the equations represent two distinct vertical lines, and when �EMBED Equation.3��� or when �EMBED Equation.3��� the equations represent two coincident lines. In all other cases the lines are not parallel and therefore the system has exactly one solution.
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