MA w6 ( SOMMER ‘22/ SE SL’EZ\

FENAL  EXAM

SeLOTjort S

((MornNTHl  S(a <)




2. (20 points)

Solve the following differential equations / initial value problems.
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3. (25 points) Consider
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(a) Compute det A. Why is A invertible?
(b) Using elementary row operations, compute A1
(c) Compute det A3,
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4. (30 points) Consider the matrix
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5. (15 points)
Determine whether the set S is linearly independent in the vector space V' for the following.

(a) V =Pp(R),S={l,z+1,(z+1)"}.
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(1| [cos?t] [sin®t¢]
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6. (30 points)

Compute the eigenvalues and eigenspaces of the following matrix.
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7. (25 points)

Let P(D) = D?* 4+ 4D + 4 and Q(D) = D + 2 be two polynomial differential operators.

(a) Show that Q(D) annihilates e=>*.

(b) Solve the differential equation P(D)Q(D)y = 0.

(c) Using your solution to the previous part, find the general solution to the differential

equation P(D)y = 2e™%*,
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8. (10 points)

(a) Find a first order linear system of differential equations such that solving it is equivalent

to solving the differential equation in 7(b).

(b) Rewrite this as a vector differential equation.
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Consider

S

(a) Find the eigenvalues and eigenvectors of A.

(b) Using this, solve the initial value problem
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