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Problem 1. (25 points)

() (10 points ) Let A be a square and inverti?!g matrix. Show that

(AT)—I — (A—I)T.l
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(b) (15 points ) Find the inverse of the matrix

0 1 2
0 3.
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Pr
oblem 2. (25 points)
projects a vector

(a) (10 poi .
int , . |
points) Find the matrix of the linear transformation that first
nd then scales 1t

v € R? o) -
by 2 factor k5 0. y=1, then rotates it counterclockwise by a7 /4 angle, a
(b) 15 po1 r
(15 points) Let w be a vector on a line L in R2 that passes through the orl oin. Consider
L. Finally let A be the

the proj ot Ky :
: xg nf ;:t(v) which is the projection of another vector v € R? onto
rix whose columns are the vectors w and projp(v). Is A invertible? Justify your

answer.
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(a) (10 points) Find the matrix of the linear transformation T : R? — R with the property

()-8 (-]

Problem 3. (25 points)
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(b) (15 points) Let A be a given 3 x 3 matrix, and v be a given vector I R3. Is the
following transformation F : R® — R® that is given by
F(y)-—?vxy+Ay for all y € R?,
where
U2Ys — U3Y2 |
VXY= |UsY1 — U1y3 for v = (Ul,'U27v3)7 Y= (ylay%oyf)? \s c A ‘
U1Y2 — 0241 O C\
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Problem 4, (25 points)
(@) (10 points ) Is the set

Vi={(z,y) e R?| 2% = Y’}
a subspace of R2?

(b) {

15 points) Let V , W be two subspaces of R". Show that
VAW ={2€R"|z€V andz € W)

1S also a subspace of R™.




