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1.(4%) [ & ~87%&[]

Find a P"LU decomposition for the following matrix.

1 0 O
2 1 0
3 4 5

[5347] 2 B %] 03E.
i) P=I, L="RUil1, U=L.

2.(4%) [ A87evR[]

Find a QR decomposition for the following matrix.

[5347) R+ JEE109D.
L] Gias)
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3.(4%) [ <877 []

Find the Jordan form 4=0JQ ' for the following matrix.

32 -172
-1/2 372

(i) 4 JEHESTRLf! Ry Jordan form, (FIETECRLE"S5FE AV E !, v REE12C.
SRR REET, |4l #RE IE?F“%E#&
€ NE i

4.8%) [ & ~87%%[]

Let C[-x,x] be the real vector space of all real-valued continuous functions on the interval

[—7, 7] with the inner product:

(f(x).g(x)) = J J)g(x)dx

(A) Give the Schwarz inequality with respect to this inner product.
(B) Find the angle between 1 and X%
(C) Consider the subspace Vo=span{1,x,x*}, find an orthonormal basis for V.

(D) Find the orthogonal projection of sin x onto the subspace V5.

(3471 7 RECA) B ERI09A, 2 REHCHI L.
7 JE(B) B REE]09A, 7‘? B EFRELCHI %4,




BAREE 4 AR -— 3 —

7 JE(C) i E#]09C, ﬁﬁéﬁ&ﬂﬁﬁﬁ@H%‘cﬂﬂl 8.
7+ (D) FPREEI09B, ﬁ%"‘éfﬁﬂw’%ﬁ”ﬁCH9 2.
T ROV EEAE Tff H [ %[lintegration-by-part:

stinx dx =— Jx dcosx =—[ x cosx — J cosx dx |

PYIE, HBE IR RTEGET B -

T T T

J g(x)dx =0, J h(x) dx =2 J h(x) dx

-7 - 0

[i]
(A) (j Aogyd )’ < j (f(X))deJ (8(x) e

B) (1,x*)Y=..=Q3) 7, (1,1 )=..=27, (XA x*)=..=Q/5~.
O=cos ({1, x )/ ({ 1,1)2(x* x*)*) )y=cos (5"%/3)
(C) I')Gram-Schmidt processf'I 1, x, x* ELN T BUK:

H)=1, Sfo=C(L1)= J ldx=27x

T

<x,fl>=<x,1>=J < dx=0

L&) =x=(x i)/ {fuhNfi=x. (f.f)= J X de=2713
<x2,f1>=J X de=27/3. <x2,f2>=J X dx=0

A== (VAN (L)Y o= =713
(fo, f3) = J (X2 =(77/3) Y’dx = 87°/45

Ao 7 orthonormal basisth{ (272) "2, 27°/3) 2, (877°/45) A(x*=7/3) }
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(D) (sinx,fl>='[ sinx dx =0, (sinx,f2>='[ xsinx dx =27

{ sinx, f3) = J (x*—77/3)sinx dx = 0
.. AtV projection £

( sinx, fi ) / (fi, i DS+ (sinx, f2) 1 fo, o Do + ((sinx, f3) /(f, 5 )3
=(2n)/Q713)x = (3/7)x .

5.(5%) [ A87evR[]

(A) Let T be the linear transformation mapping R into R?, which rotates each vector
by an angle #in the counter clockwise direction, Find the matrix representation

of T with respect to the standard basis.

1 0 1/2 —JT/2

(B) Let By= ; ,Br= ;
0 1 J 3 /2 1/2

be two bases in Rz, Find the change of basis matrix form B, to B,

53471 HIEA) BHIERITC. 2 bwaedi D22,

T+ RE(B) T IEE106D. i % BFHHCHOTR33.

“the change of basis matrix”/[&}:L“the change-of-basis matrix”, ﬂfﬁ,@k AR
(2] (A)

cosf —sind

sind cosd

(B) t@%{ﬁﬁ? [vIs,=P[v]s, BB GHFBLCHOE2EI33)
A
5

1 1/2 —H/z
= +b
0 ’ H/z 1/2
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0 1/2 —H/Z
=c +d
1 J?/Z 1/2

R =172, b=-V3 2, =430, @
2 V3 n
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i an

6. (5%) [ & A87evR[]

How many inversions of the sequence 1,3,4,7,8,2,6,9,5 are there ?

(o347 4 ERA T, ﬁ%f‘x;rl% FESCHAE 10 CHART 2845 =
(i1 f(D=1,£(2)=3,(3)=4, f(4)=T7,£(5)=8, f(6)=2, f(7)=6, f(8)=9, f(9)=5.
PIFGREFEE, 2R A - 356, fi i, = A)=A0)
B 14(2,6), (3,6), (4,6), (5.6),
(4.9), (4,7), (7.9), (5,7), (5.9),
(8,9)
5105

7.6%) [ <87 ]

Calculate the rank of the matrix

1 0 0 1 4

0
0
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(5347 7 g 08B,

(] GE'aPs)  rankE:3

8. (5%) [T ~87e7A]
2 1 0 3 1 2

Let A= I 1 2 B=| 3 -2 4 |.Compute AB-BA.
-1 2 1 -3 5 1

(347 A R RERI02A, ERHL 4 SR BT
L) flIsFiieg 1 BT

AB-BA=

[\ R - N )
LOO

0
4

9.(5%)

Let

o o O

[+ A87%Y%|])

3 5 7
1 2 3
0O 1 2
0 0 1

apl

a1

asi

a4

an

a

as2

as

a3

az3

a43

a4

a4

as4

R Find an.

(5317] 4 IR EEI03D. i 4 it a5
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10.(5%) [ % A87+Y%[]
Find the coordinate of (1, 2, 1, 1) if the basis is E;=(1, 1, 1, 1), E>=(1, 1,-1,-1),
E3:(1a_1: 15_1)7 E4:(15_1:_15 1)

(53471 7 Jpe JE706D.
[EJZ'_J*] I;%U(l,2,1,1)ZX1E1+)C2E2+X3E3+X4E4.
E’ﬂifiﬁ?urf H x1=5/4, x,=1/4, x3= —1/4, x4= —1/4.

CFEREL [5/4 14 —-1/4 —1/47"




