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The following problems may be answered in Chinese or English. You need to pive all
details in order 10 receive any point. - — -

1. (25%)
(2) (10%) Prove that if 4 is an nxrmatrx-the following statements are equivalent,
ie, all true or al! false.
(i) The reduced row-echelon form of A7s [, _
(ii) A is expressible as a product of elementary matrices,

1 12 W3
I b} (15%) Find the inverse of A=| 1/2 /3 1/4| by using the row operations.
1/3 1/d4 1i5

2. (10%) IT 4x = & is a consisten system of m equations in n unknowns. under what
conditions mll 1t be true that the sahmunset is.a subspace of R 7 Explain.

1. (20%) | -

() (10%) If A & B are tow equivalent matrices. then prove that & given set of
column veetors of A forms a hasis for the calumn.space of A if and only if the
corresponding column vectors of B form a basis for the column space of B.

{b) (10%) Find a basis for the column spaces of

M. =2 0 0 3]
2 =5 =3 =1 6
0 3 19 0|
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4. (15%) Let the wector _space — Pr- have the inner product

|
= (x) {I}lil' - : <t -
{P ‘f) L P\xq . Apply tt!e {'H}?;g;u-&ﬁ:m cj.rpmc-ess to transform the

standard basis S={ 1, x, X"} into-n orthonormal basis.

' 5. (10%) Show that a least sguares solution of Ax=h must satsfy the eguality
| AT Ax=ATb tie.x = (A'A)"' 4 by [it is called the norma‘f svsiem associated with
Ax=b].
| — _
6, (20%) Le T = R .f_: be the—tnear operator given by
I [_x[ W ‘ 1 — '
=] %+ ‘-‘xq +xl B

(a) (3%) Find the standard mamx A for }"'
(b} (7%) Find & bas.|= I'c:rR relative to which the mateix for T is diagonal.

{¢) (8%) Find A
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