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— (2073 » FHERE) Let
11 1 0
J, B=120 -1 —1
01 2 1

A=

1 0 -1 -1
-11 2 1

(—) (54) Find the dimension of Null A, where Null A is the null space of A.

(Z) (1077) Let W be a subspace of R* that contains every vector that is in
both Null A and Null B. Find a basis for W.

(=) (57) Let U be a subspace of R* that contains every vector that is in both
the column space of AT and the column space of BT. Find a basis for U.

— (3043 FTEE) Let

1 0 -1 -1
A_[—l 1 2 1]’ b=

O H N

Suppose P is a 4 x 4 matrix such that Px is the orthogonal projection of x on
Null A for every x in R4

(—) (529) Is P unique? Explain your answer. (No credits for answers without
justifications. )

(Z) (547) Find the eigen values of P.

(=) (104") Find the orthogonal projection of b on Null A.

(M) (5%) What is the distance between b and the orthogonal complement of
Null A?

(1) (5%) Find a solution of x that minimizes ||ATx — b||.
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(—) (643) Solve the differential equation

y () + (5E)y(t) = 72
(Z) (627) Solve the differential equation
(4zy + 3z?)dz + (2y + 22%)dy = 0, y(0) = —

(=) (447) Consider the initial value problem:

Y () + oy () + qoy(t) = f(2), £ > 0, y(0) = 0, 4/ (0) = 0.

£ 3 gy 2%

Determine the constants py and g so that the solution y(t) can be

expressed as y(t) = [ e~2tDgin(t — 7)f(r)dr.
0

(M9) (847) Solve the initial value problem :
y () +y(t) = X2, 8(t — k), y(0) = 0,5/ (0) = 1,

and plot y(t) on the interval [0, 4].

fi) (677) Determine the eigenvalues and the associated eigenfunctions of the
8

Sturm-Liouville problem:

y' () + ) =00<z<L);4(0)=0,y (L) =0.
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(—) (1047) Solve the initial value problem :

y' (t) + 9y(t) = cos(3t) + 2sec(3t), y(1) =0, ¥ (0) = —1.

: -3 0 -
(Z) (107) Let A= [~1 -1 —1:| . It is known that A has an
1 0 1

eigenvalue A = —1 of multiplicity 3 with only one linearly

0 -2] -1
independent eigenvector ¥ = [I:I . Letu= l: 0 :l and W = { 0 } .

0 1 1
It is also known that ¥, @ and @ satisfy the following equations:

A+Di=7

A+DHw=1u

—-2t+1 0 K,
and et = K; 1 t2—t| e"t. What are K, K, and K3?
t 0 K; '




