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Problem 1. (35 points) Let V be the subspace of R* with basis:
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\S (a) (15 points) Construct an orthonormal basis of V' from the basis B and write the
matrix (relative to the standard basis) that gives the orthogonal projection operator on V.
3 ¢Xb) (20 points) Find a basis for V* (by any method). =7 ¢,» L« Ao,

\j T
A = —— _ — !
{b‘ - vl = N2 L:] ~ I,

—i/ \ \\‘ \z .." i
\j;\ L vy, W2 U = (L;g zl }/l ) ‘J

(3]

- 3 .
B 5 - n - € ;
, ; -
1 At L W )¢ . |
\J—Z - \)2— V7 ] ¥ \/ Vf\ v L D
\ e = U 4
(v, = ‘ CHEREIEEES {3, 5 \
VAR
\ =) ll\’— = I o J - J
ey |\/ j .— ' ) I 2 | ! :
{ R £ \"/S' [\ _5 \'\ '{ ‘ \’ ‘/’ \
7 DI L TS A :
Y‘\-\ (L1 7,70 3 J- ‘
R g ! II
Gww Bl s ovino N Birn bhovsis
. ‘\ - /“)
3 () - SN (¥) ¥ { |
Vol ) w, ) w0 ) -
N SR }
< W lw Y7 4 W, Lvg. %) = W W, R
2 X . v
)
| : { t \ X £y ]
> {w wT « wows ) X erf s P g
| =3 o ] g0/
AU P ) LA B A
£ Wy s ‘ L 0 JAY) ij‘) . ‘ 14 |
| | E Lt 4 v |
! - de ; |
49 % % [ 2w |






/ [
Problem 2. . (30 poi'l‘bts) \ ’\
(a) (20 points) Are the following vectors of IR Y ;

linearly independent or not? Justify your answer. /
Remark: You cannot use determenants.
) (b) (10 pounts ) Let V' be a subspace of R™ such that dim(V) < n and let A be ann xn
7&1&1:1&}{ such that ker(A) = V+. What is dim(7 m(A))? Is A invertible? Justify your answer.
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Problem 3. (25 points ) Let L: R2 —s B2 be the linear transformation that is given by
L(z,y) = (3z + 4y,4T — 3y).

of B2 such the matrix of L with respect to C is given by the matrix
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Remaﬂc: Vou do not need to verify that the basis that you
direct computation as long as Yyou explain clearly your method.
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Find a basis C
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Problem 4. (10 points) Find a 2 x 2 matrix A such that

Im(A) = ker(A).




