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Problem description:

(a) Show that the following matrix is singular.
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(b) If b=[2,4,6]T, how many solutions are there to the system Ax=b?

Problem solution:

(a) There are four possible ways to show that a matrix is non-singular (this way you can prove that it is singular):

· inverse of A, denoted by A-1 exists

· det(A) ( 0

· rank(A) = n

· for any vector z((, Az((
I used the second condition in order to prove the singularity of this matrix.

(b) If  a matrix is singular there are two possibilities of how many solutions a system of linear equations can have:

· no solutions

· or an infinite number of solutions

As we will see this equation has an infinite number of solutions.

Results:

(a) det(A) = 1 * (2*2 – 3*1) – 1 * (1*2 – 3*0) + 1 * (1*1 – 2*0) = 1 – 2 – 1 = 0

The matrix is singular because the determinant of A equals zero.

(b) We receive 3 equations for the linear system Ax=b:

I :
x + y = 2

II :
x + 2y + z = 4

III :
x + 3y + 2z = 6

by subtracting I from II we receive: 

y + z = 2

by subtracting II from III we receive: 

y + z = 2

and finally by subtracting I from III we receive: 

2y + 2z = 4 which is equal to y + z = 2

From the first (I) equation we know: x + y = 2.

So we have two conditions for the solution: x + y = 2 and y + z = 2, so a solution could look like this: (a(R: x=(a, –a+2, a)T so that Ax=b for the given matrix A and the solution b.
Discussion and Comments: 


No relevant discussion points.

