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T (10%) [0 <88av[]
0 1 0 1 0 O 2 4 6
Let4= | 1 0 O 0 1 0 0O 0 4
0 O 1 -2 0 1 o o 2

(a) Find a basis for the row space of 4. (3%)
(b) Find an orthonormal basis for the row space of 4. (4%)
(c) Find a basis for the column space of 4. (3%)

(53471  JH- FE]06C.

(] (a) AEF[EET, (HFRCH3 E2H7)
1 0 O 2 4 6 2 4 6 1 2 0
A~ 0O 1 O 4 0 4]/~1]0 0 1
-2 1 2 0 2 0 0 O
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. row space of 4 [iVorthonormal £l /% [i' TV £,

(Luds .2Vs, 01, [0 0 1] 3

© T -

0O 1 O 2 4 6 0 O 4
=1 0 0 0 O 4|1 =12 4 6
0 0 1 -4 -8 -10 -4 -8 -10

Fli(a), ARSY[[3E BT B fyupivot i 271,317,
SO AVARYL3 = F{l[ fit~ column spacefiVEL %, ]

0 4
S 2 6 | ¢+ GiRsBCH6 L 2E124)
4 10

[?]‘%] (b) | JEE, TARLMI Ry &1 T4, #iBRI it Gram-Schmidt process, Jfis 7 fit
e

2. (5%) [488evR[]

Leth=[1 1 0], 5,=[1 0 1], 565=[0 1 1]%, and let T be the linear transformation

X1
from R*to R* defined by T =x1b1+x2b2H(x1+x2)b3. Find the matrix
X2

representation of 7 with respect to the ordered bases {e;; e>} and {b;; by; b3}.

(55471 4 FERH- FE=I07B.
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PR Fer, exfL[TiE, MR TEER R, He=[1 0], e 0 1T
] l’j&ﬂ’ﬁﬁﬂf oy
T(e)=T([1 0]")=b+bs

T (e))=T([0 1]") = byt+bs
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3.(10%) [ ¢ ~88%rA]

1 -1 2 1

(a) Let A= and B= . Are 4 and B similar ? Justify your answer. (5%)
2 4 1 2
3 4 4 3

(b) Let C= and D= . Are C and D similar ? Justify your answer. (5%)
1 3 1 2

(53471 4 R HERI07D.
[i#]  (a) tr(4)=1+4=5, tr(B)=2+2=4,

© tr(A)#te(B), .. A, B similar. GRRBLCHTH2R122)
(b) det( C—xI) = ... = X’ —6x+5=(x=5)(x—1)
. CR S [~ diag(5, 1). GRRERBLCH127E2R123)
det( D—xI) = ... = x’—6x+5=(x=5)(x—1)
S DR ERF[TEL diag(s, 1).
. C,D £} similar. (FERLCH157E2E14)
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4.(15%) [ *88%YE[]

LetA= |2 1 |and y= | 3 |.The orthogonal projection of y onto the column space

of A is the vector u in the column space of 4 such that y—u is orthogonal to all vactors in
the column space of 4.

(a) Find the orthogonal projection of y onto the column space of 4.  (10%)

(b) Solve the least-squares problem Ax = y. (5%)

[347] 4 @B FEE]09B, .74 JE(b) B fE E09E.
Fl(b)fi' H {i(a), Fl | i (b).
[#] (b) %4 dFunormal equation ATAx=A"y , 1|
6 3 8

x= , Gk CHO R 2 1)
3 6 7

1
(ISR BT x =
e 2/3
(@) u=Ax GEEELCHOEI21a,CHO 2R 13)
I 2 7/3
1
=12 1 = | 8/3
2/3
I -1 1/3

5.(10%) [ *88%vX[]

For nonzero column vector win [R", the pxp Householder matrix H,, is defined as
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H,=I,— [T— ] ww'!

ww

where [, 1s the pxp identity matrix. For each x, H,.x equals the reflection of x about the

subspace of all v orthogonal to w.
(a) Find the 2x2 matrix H,, for w=[1 2]". (5%)
(b) Find a vector w in R* such that H,[3 4]'=5[1 0]". (5%)

(o3 #7] 4 B RO 1A,
(i) (@ whw=[l 2][1 2]'=5

1 2
ww'=[1 2]l 2]=

3/5 —4/5
Hy,=1—Q2/5)ww'=

—4/5 -3/5

(b)[3 41" -H,[3 41'=[3 41"-5[1 0]'=[-2 47
FH, [P, w=[-2 41" J[f".




