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1. (20 points) Answer true or false to the following statements:

If V is a vector space of dimension n, then V is an n X n matrix.

If 0 is an eigenvalue of A, then A is not invertible.

If V is a vector space of dimension n, then any set of n vectors must be linearly independent.

If det(A) # 0 then A is invertible.

If A is an n x n invertible matrix, then the rows of A are linerarly independent

If v1 and vy are linearly independent then there exists nonzero constants, ¢; and ¢, such that
c1v1 + covg = 0.

If A is an eigenvalue of A then det(A — A) = 0.

If V is a vector space of dimension n, then any collection of n vectors forms a basis for V.

If A is an n x n matrix with n distinct eigenvalues, then A is diagonalizable.

If A is an n X n matrix with n distinct eigenvalues, then A is invertible.

If A is an n x n matrix that is invertible, then A is diagonalizable.

If A is an n x n matrix that is diagonalizable, then A is invertible.
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2. (15 points) Consider the matrix

20000
01100
0 01 00
00010
0 000 3
Determine dim(E}), dim(E3) and dim(E3).
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3. Consider the homogeneous first order linear differential system

¥=r—y+z
y =2y+z
2 =2z

where z,y, z are all functions of the variable .

(a) (5 points) Write the system in the matrix form Y’ = AY + G.

(b) (5 points) Is the matrix A diagonalizable? Explain your answer.

(¢) (5 points) Find the general solution to the homogeneous system Y’ = AY'.
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4. (20 points) Solve the initial value problem

ve[2 il vo-[]
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5. Let’s consider the non-homogeneous first order linear differential system

¥ =—4r -3y + 3z
Yy =3z +2y—32+¢€
7 =-3r—3y+2z

where z,y, z are all functions of the variable .

(a) (5 points) Write the system in the matrix form Y’ = AY + G.

(b) (15 points) Find a diagonal matrix D and an invertible matrix P such that D = P~*AP.
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(c) (5 points) Find the general solution to the homogeneous system Z' = DZ.

(d) (5 points) Use the result of the previous question to find the general solution Yz to the
homogeneous system Y’ = AY, and find a fundamental set, Y;, Y5, Y3, of solutions to
this system.
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(e) (15 points) Using the matrix M = [Y7 Y5 Y3], compute a particular solution Y, to the
non-homogeneous system Y/’ = AY + G.

(f) (5 points) Use the result of the previous question to find the general solution to the non-
homogeneous system Y’ = AY + G.
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6. Consider the following system:

" =y +yp+ e
y2" = y1 + yo + sin(x)

where 31 and y» are functions of .

(a) (5 points) Write this system as a system of first order liner differential equations.

(b) (5 points) Write the following differential equation as a system of first order linear equa-
tions:

y' +4y +3y =0

(¢) (10 points) Solve the system from part b).

(d) (5 points) Verify your solution by solving the original differential equation by using it’s
characteristic polynomial.



