MAaTH 124 HOMEWORK 5 DECEMBER 9 2016

1. Let
fiR* =R
rT+y
<x) = 0
20—y
and
g: R* - R?
rT+y
vl <a: + z>
z
(a) Give the matrix representation of f
(b) Give the matrix representation of g
(c) Give the matrix representation of g o f. Call this matrix A
(d) Let
L (2
S|
i. Compute f(¢). Call this vector .
ii. Compute g(w).
iii. Compute the matrix-vector product Av.
2. Let
1 0 1
A=1|1 2 -1
0 -1 2

(a) Compute A~
(b) Use A™! to compute the solution set of the system

x + z= 2
x4+ 2y— z= 0
—y+2z2=-4

(Hint: This is the system AZ = b for some b.)

(0,0), B =

3. Consider the parallelogram whose four corners are at the points A =
(3,1), C = (1,2) and D = (4, 3) We will call 4 the vector going from A to
B (so 4 = (3)) and we will call ¥ the vector going from A to C' (so ¥ = (
Finally, we denote the angle between the vectors @ and ¢ by 6 and the height of

the parallelogram by h.
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(a) What is cosf?
(b) What is sin#7 (Hint: You don’t need to know 6 to get sin6.)
(c) What is the length of A7 (Hint: You will need sin 6 and |v].)

(d) What is the area of the parallelogram? (Hint: The area of a parallelogram
is height times base, and here the base is 4.)
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(e) Compute the determinant

31
1 20

4. In this problem, let
A /2 1/2 .
~3/2 5/2
(a) What are the eigenvalues of A?

(b) Compute A~
(c) What are the eigenvalues of A7



