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Linear Algebra (50%)

1.(7%) [&*~89%% " ]

Let 4=

Find a basis for the row sapace, a basis for the column space, and a basis for the nullspace.

(371 4 I JRIEI06C. 2 Bas CHO M| 24a.
(i) ARSI (™ 5

1 0 3 7 0

o 1 1 3 0
0 0 0 0 1
0 0 0 0 O

row space.V FL i VL
{f{r 0 3 7 0,[0 1 1 3 0],[0O O O O 1]}
pivotit 27%1,2, 517,
. column space V FLUK " TV EL
(1 -1 o 17112 3 1 271, [2 =2 4 51"}
el FET Av=0t x1= —35-T1, xo= =53, x3=5, X4=t, x5=0
*. null space = { [-3s—7t, —s—=3t, 5, 1, 01" | 5, 5% (= Eifle

GiksS.CH6H2E123)

GiEsEICH6ERI24)
Geb6LCH3 A7)
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= {s[-3,-1, 1,0, 0]"+-7,-3,0, 1, 01" | s, 5% (= Wikl }
. null space FLUK ' HVEL {[-3,-1,1,0,0]",[-7,-3,0,1,0]" }

2.(10%) [ % ~89%r" ]

Let L be the linear operator mapping R’ into R® defined by L(x)=Ax, where

3 -1 -2 1 1 0
A= 2 0 -2 | and let vi= 1 Vo= | 2 |, = -2
2 -1 -1 1 0 1

Find the transition matrix V corresponding to a change-of-basis from [vy, v», v3] to [ei, e, €3]

and use it to determine the matrix B representing L with respect to [vi, v2, v3].

[o5#7] 2 RE REE]06D. ﬁ?%ﬂﬂ%1§£H6ﬁL—%33
FREH $filllen, e, es], (FHENDAEER Ker=[100]", =0 1 0]er=[0 0 1 ]".
Fi[ve, va, vs] Z[| [en, ea, 3]V 7[‘7?@}51%7” 1, 2, es]fFT[vi, va, 3.

€3 - -
f 1 1 0
Fafr=| 1 2 =2
1 0 1
B=V'4v GHRBLCHT H2E19)
00 0
=.=] 01 0
00 1

3.8%) [ ~89%r— ]

Determine whether or not the following are subspaces of R®.
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(a) {(x1, x2, x3) | x1+x3=1}
(b) {(x1, x2, x3)T| X1=X=X3}
(c) {(x1, x2, X3)T| X3=x1+x2}

(d) {(x1, x2, X3)T| X32=x12+x22}

[o347] 4 RERpF RERI05B. G % BRHECHS (112,13,
[#%] (a) No, (b) Yes, (c)Yes, (d)No

4.(7%)  [&A~89%% " )
Given the inner product space C[0, 1] with inner product
1
(fg)r= J Sx) g(x) dx
0

Find the best least squares approximation to 2+x"? on [0, 1] by a function from

the subspace S spanned by 1 and 4x-2.

[5347] 2 e [ % 109B. ﬁ%%&ﬂ%ﬁﬁcmﬁfﬂm.
least square approximation ﬂ?ﬁ%’rﬁ P(X)ES, [l
I 2+x"—p(x) | =min{ || 2+x'?~ g(x) || | g(x) €S }
(ASRASCHO 2RI 3 Ul 2-+x PSaE S T8,
Cife] A5, o207 SRR R {1, 423, GHRELCHOE3.4)
TEHUTE Q' 1)=8/3, (1,1)=1,
(2+x'"2, 4x-2)=4/15, (4x=2, 4x-2)=4/3

THEEY= ((8/3)/1) + 1+ ((4/15)/(4/3))(4x-2) (GFEASLCHO¢2E12)

— (34/15)+(4/5)x #

5. (8%) [ A89%r ]

Let A and B be nxn matrices, and B be similar to 4.

(a) Show that 4 and B heve the same eigenvalues.

(b) Let x be an eigenvector of 4 belonging to an eigenvalue A and y be an eigenvector




N

X Ew 89IE % + .doc 2/16/2003 = 4 ==

of B belonging to A. State the relation between x and y, and prove it.

[5347] 4 R RE R 16A.
(2] () % BHRASCHI2 R a,
(b) #B=P"AP.
R E L, Ax=)x, By=\y.
P 'APy=)y, APy=)Py.

" Py?x[ﬁj?j ker(A-AD) V1.

6.(10%) [ & ~89%v" ]

4 2 2
Given 4= 2 1 -1
-2 -1 1

Find an orthonormal basis and a diagonal matrix D such that the linear transformation L
defined by L(v)=Av is represented by D with respect to that basis (used in both domain

and range).

(5507 4 Rt =] 13C. ﬁ%%&ﬂ#@cmﬁ 16, #Efy]16a.
(i) det(4-xI)= ... = —x*(x-6)
i#(A—6I)v=0, I 6fiUeigenvector [-2, -1, 11"
f#(4-0Iv=0, t0fiveigenvector [-1,2,0]",[1, 0,2]"
#%Gram-Schmidt processi[-1, 2, 01", [1, 0, 2]%%@3[—1, 2,01%, [4/5, 2/5, 10/5]".
IF== Tr 60 1 i AT - 6 U
([-2/6",-1/6"%, 1/6"* 1%, [1/5"%, 2/5"%, 01, [ 4/120"2, 2/120"%, 10/120"* 1"}

6 0 0
HIHUE T, AT EED=| 0 0 0




