MEEE : A D

ORRET: TREFFR(TH) BB : RER3(B)

1. Factor A into LU, and find the solution for: (20%)

2 -1 X 0

- |-1 2 -1 0
Ax = Y=

-1 2 -1}z 3

-1 2 |¢ -1

2. Which of the following are subspaces of R™ with reason? (20%)
(A) All sequences like (1,0,1,0,...) that include infinitely many zeros.
(B) All sequences (x;, x,,...) with x; =0 from some point onward.
(C) All decreasing sequences: x;,; <x; foreach ;.

(D) All convergent sequences: the x; have a limitas j—o.

(E) All geometric progressions (xl,kxl,kle,...) allowing all £ and x;.

3. Find a best approximation to y=x" by a straight line between x=-1 and x=1.
(20%)

4. Find orthogonal vectors A4, B, C by Gram-Schmidt process from a =(1,-1,0,0),
b=(0,1,-1,0), ¢=(0,0,1,-1). (10%)

5 Find the eigenvalues and eigenvectors of

0 —i 0
A=|i 1 1i].(10%)
10 —i 0
(5 4 i . . T - . .
6. A= 4 5 and show A is positive definite. If x Ax =1, draw the tilted ellipse and

find the half-lengths of its axes. (20%)
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A : A
OXRFT: ITRBFER(THE) BB : wEREB)
1.
2 1 0 0 . ) 2 -1 0 O
o2 o] M2) o 2 o
““lo a1 2 4 2
0o -1 2 -1
0 0 -1 2 o 1 2
2 -1 0 0] 200
3
2 3 -z
st(?} 0 é -1 0 R34(Z) 0 2 Lo
_—> 2 _— > 4 =U
4 0 0 — -1
0 0 -1 2 0 0 O &l
L . | 4 |
1 2 3
54 (3)
A U
w33 )A(3)
2 23 3 34 4
A< U
-1 -2 -3
A=ER,,| — |-ERy;| — |- ERyy| — (U =LU
o5 ) v 2 ) (7]
0 0 O
1 0 0
-1 -2 -3 -1 2
00 _—3 1
4
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1 0 0 0] 2 -1 0 0]
_—1 1 0 0 0 2 -1 0
2 2
L= — , U= , A=LU
0 —2 1 0 0 0 i -1
3 3
0o o0 _—31 0 0 O >
L 4 J L 4
0
U ) S
Ax=b, b= 5 | LUx=b, my=Ux, ¥Ly=>
-1
1 0 0 0] » =0
-1 0 -1
— 1 0 0ollNn —»n+y»=0 , »=0
2 2
) Y2 _ 0 )
0 ? 1 0 3 3 ?y2+y3=3 , 323
Y4 -1
-3 3 5
o 0 — 1 =ity ==1, ==
I 4 | 4)/3 Y4 Y4 4
KA Ux=y
2 -1 0 0] 2x—x, =0
0
2 ol 10 2
4 21=]3
0 0 — -1« T Ixy-x, =3
3 x3 5 37Xy
. 2
00 o 2 4l 5,23
L 4 | 4

x, =1, x3=3, x,=2, x =1
2. (A)U={(a,0,a,0,..)}, B f =(a,0,a,0,..)=a(1,0,1,0,...), 15(1,0,1,0,...)

BU R, U R R™ H—if 1220

(B)U={(x1,x2,...,xj_1,0,0,...,O)}, ‘v’x=(x1,xz,...,xj_l,O,...,O)eU
x=x(1,0,0,..)+x,(0,1,0,..)+++x;,(0,0,...,0,1,0,..) €U
{(1,0,0,...),(0,1,0,...),...,(0,0,....0,1,0,..)} BB U FJE,
U FAERIE, U BIR&EZEH, dimU=j-1
U 55 R” /1 (j—1) #EF2=2H]

O U ={(x, X3, 00y X, Xy oen Xy o2 )}
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M x=(2,10,0,..,0,.)eU, 2x=(-4,-2,0,0,..) g U
U Tz &2 BB BN, IEEBAMERST, U AR a2,
UZ:NER ?IFEﬁ

D) U ={(x, x5,...,x;,..0}, x; =k as j—oo, k isfinite

Y ;c=(x1,x2,...,xj,...)eU, ;=(y1,y2,...,yj,...)eU

limx; =k, limy, =«

X+y =+ Y, X%+ Vs X+ Y;5000)
cx = (cxp, €xy, ..., cxj,...), ¢ 1S constant

lim x; +y;, =k+a isfinite, lim cx; is finite
J—>®© Jjoo

;c-i-y eU, cxeU, U H[a & s gt B e
U 55 R” 1722w

(B) U ={x,(1,k, k*,k>,...), k, x, € R}
Wx=0,22%2%.)eU, y=(1,3,3%3%.)eU
x+y=(2,513,35,..)¢U,
U Hm s B IIEEPAYE, U A2 M s ZeH],
U & R” 172

A)Y

Bk y =" FATEE (x, v), v, =x BIEER y = ax+b 2 y JiRFEEEE 1R,
Al y = ax+ b B335 0B KR

frs= Y (ax,+b-x)", MEERZ BEZ AR, BRTESY

—l<x;<1

S=Il (ax+b—x5)2dx, s =s(a,b)

Hin]:

Z——I —(ax+b x)dx 0
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1
%:I_la—i(ax+b—x5)2dx=0, s Fai/)N

1 5 1 5
I_IZ(ax+b—x ) xdx=0, j_l Aax+b—x")dx =0

za[§ﬁn_;J=o,a=7ob:o,<%y=§x%ﬁﬁmﬂw§ﬁ

4. Fig=a=(1,-1,00), |4 |*=2 ° @:B—ég%a

0110t Lo e
# =(0,1,-1,0) 2(1, 1,0,0) 2(1,1, 2,0), [l |l 5
) )

=c-T=—xh—T7—— %

(#.8)" (606)
_ — 11 1
¢3=(0,0,1,—1)—0@—?5(1,1,—2,0)7(1,1,1,—3)
2

FA=¢ =(01,-1,0,0), E:@:%a,l,—z,m, E:@:%(l,l,l,—_x)

Il {4, B, C} B 1EAL A &

5. Ax=Ax, (A-ADx=0
-4 - 0 | x
i 1= i |x|=0, |A-Al|=-A(A-2)(A+])
0 - A x
R A =-1, 2, =0, =2

B =-1 eigenvectors
1 =i 0} x i
i 2 ilx =0, ;c:cl 1 26171
0 =i 1| x i
#1,=0
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Ha =2
-2 —i 0 |x i
i =1 i|x =0, ;c=c3 -2 =c3z
0 - 2|x i
At

(0. 55) =06 % =0, (%, 05)= 0 X =0, (5, 0) = 5 T =0
X, X, X, BIERkH R

6. Au=Au, (A-ADu=0

s=4 4wl -, o [! o o o[t
= . =1, u= . = . u =c
4 5-2|u ' L) R 1

AT =4, H A ZFHHEARE, A F5IERE R

11
HUS = ‘E *15 , ST=s7, D=[(1) g}, A=SDS™' BIERE AL
V2 2

4x=Sy AT Ax=1, (S sDS-S7=1, 5 STSDy =1

T

—-T —_ 1 0 N 1

el H [ Ml 0y, =1, PRI
by 0 90» 3

lu V2

y=5"x=5"
[P g =—i-17
[yl}zi{l—lxl N V2 2
vl 21 1| x| 1 1 B P BT
=—=Xt+t—=X e =—F7=Ii+—F—=
V2 \/5 1 > 2 2 > 2]
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