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} 1. True or False (10 x 3%) (FRES I T, A 3%)
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(1) IfT: ¥ —= ¥ is a one-to-one linear transformation. then 77" : R(T') — ¥ is a linear transformation.
(R(T) means the rang of the linear transformation 17}

(2) IfAisannxnmatrix. 4 has a Qﬂ'-dncﬁm[?lritiurfhlﬂﬂ only 1f the orthogonal complement of the row
space of 4 is R". ; J

(3) There is an invertible 10 » 10 matrix that llws—‘$ ofiés afifong its entries.

(4) If A" =0fora 10 x 10 matrix 4, thén the inequality rank(4 ) < 5 must hold.

(5) If matrix A is similar to Band 4 s 0 ;:,jna{ thén B must be orthogonal as well,

{6) The singular values of any triangular m the Mute values of its diagonal entnes.

(79 1fdet(4 )=det(4"), then matrix 4 must be symmetric.

(8) g =2sinx+ cosxand g =3 cos x form a basis for the space spanned by fi=—-2sinx+ 3 cosxand I

X

=5sinx +cosa.
{9) I the rank of a square matnix 4 1s 1, then all Tﬁ nonzern vectors in the image of 4 are cigenvectors of A.
(10) 1fall the entries of matrices A and 4™ Tarc infegers, then the equation det(4 ) = det(4 ~') must hold

J
{10%) (a) Find the least squares solution afthe lincar syslamdx = b given by
X, - =0
2y +x — 2=l
X ot =9
X ot X =3
(3%) (b) Find the orthogonal projection of b on the -:nlumnlspzce of'd.
e
: gl # 3
(10%) Use diagonalization to compute A —i'nﬁi—-'l -
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Forh e R, b2 0. For n 2 2, consider the n x n-matrix D, given by| :

0

Lo
(10%) (a) Find bases for the eigenspaces of [, .
{10%) {h) Show that 7, has no LU-decomposition.
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(109%) Prove: If © is an orthogonal matrix, Liien each gntry of (7 is the same as its cofactor if det(Q? )= 1 and is
the negative of its cofactor if det(Q ) = - 1 > T

o Sl
(15%) Prove: If {vy, va. ... vs} 15 a basis for I" and wy. wz. ..., W are vectors in W. not necessarily distinet.
then there exists a lincar transformation 7' F — W such that T{v )= w, TTva) = wa oL Tve) = wie
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