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1. 1tS points) Express matrix A as a sum of a symmetric matrix and a skew-symmetric
matrix, where
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2. OS points) Determine which of the following functions ?, ,5 : 1R2 -- R2 is iinear:

r (1", \ :  I r , ,1.  sf  [ , ' l ) :  f , , -* ' , .1'\1" ' .1 )- lsrprt  \Lz2l l  Ls ' '  J
If a function is linear, give a proof; if a function is not iinear, show it with an example.
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l], o"o matrix X solution(20 points) Given the matrices A :

of the matrix equation
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(20 points) Consider the matrices '

f  r  2zf
R: |  3 2 11,

L-3 2 7J

Verify whether the foliowing equations hold:

4.

FA

N(A) : .^/(B)?, l/(A') : l /(B')?, n(A) :,R(BX'

Justify your answers.

R(A') :  E(B')?.
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5. (tS points) Determine whether the following statement true or false:

"Given a matrix A € IF-'", it holds that tr (A'A) :0 if and oniy if A:0."

If the statement is true, prove it; if the statement is false, give an example showing it.

-D ,  rDhrhL{  A€lK

t,{l',a) = t{ *),',h

trt

/+r

i  [4 'A] , , . ,  =
i " ' II{
t*-**S*

4o,
o

/* , '  4*,

Aur'  A,aI.
Y1
5'

.4
Wzt I

i.t

n

J
k:r

ft'),o

c.7
orJ

A),  u

!-  o l
oaJ

J".
l"
t- k'

l\
IA=l

,h

)
i ' r  t

3
/^
t ' r  I

'+

*

s3

+

L

t'

o

LrL

I
I
I

- t
I
I
1
I
L_

)

*o

d

?
I
l
I

J

,7
tJ

dr

-o

€

lD

o[

+

A

f-
lc

It'-

h
T;7i
It-l

: "  f  , .22 (a*, ' )
VLzt '

t;) t!:' 3()

'+&+ b'  * , r l '

/*)

l?  Ae {

Ef^',^,^'1"!4'

{ t= 1*
Lb

, t taen Fa!<.r f  c,

A= fn
L1

cz

1t
I
J

I
I
I2 l

J

I  - (

b
{

x

rJf

;o

bL

);

,A,

LInooSg ,

I *r (t"

l'
I 'v

I

e l
ot l

t^-=

L\ t ' t
.t

c ' -  C \ ,

=

o
#o



f r o g
Lr l^ 1 o

is -,- |

(\
I r l
T'

/ ,  lR fI r tLJ

-1rX; f

l I ,  b- s)

W{,ys}

X=

3 Xa+ X3s l.

X./1+ X3*?aYr:

L1:l

6. (fS points) Find the LU-factorization of matrix A below and use it to find the solution
vector x of the linear svstem Ax: b, where
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