Final Exam 2022.01.05

1. Solve the following system of linear equations

r — y + 2z =0
r + 2y — 2z =1
r + y + z =3

2. Solve the following under-determined system of linear equations

xrT + 4!172 + 6£C3 + 3(E4 = 0
1 + bry 4+ Txs + 2x4 = 1
1 + 3x2 + brg + Ty = 3

3. Solve the following over-determined system of linear equations

X1 + To = 0
r1 -+ 21’2 =1
ry + 3%2 = 3

4. Derive the projection matrix P to the column space of

5. Compute F5(2%), F15(3%), F100(5%) where F, is the determinant of n X n
tridiagonal matrix

6. Show that G* — (a + d)G + (ad — be)I = 0 where
a b
il
7. Derive the diagonalization V = UAU H where U is unitary, A is diagonal, and
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9. Solve linear differential equation

du 11 1
i Au, where A = [1 0} and u(0) = [0}

8. Derive ef where
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10. Derive matrix representation for the linear transformation consisting of the counter-
clockwise rotation of 7 followed by the projection to the line y = .

(a) in standard basis
(b) in orthonormal eigenbasis of the projection



