>
¥
N

-
ok
3

B S Calll S NG T RI88E p.l

7R R PSS R S A )

1. (25%) [:I‘LEI88”F3‘:ﬁE;[]
Determine if the inverse of the square matrix 4 exists in the following conditions.

State your reason; or you won’t get any credit.

0 0 0 1 0 1 1 |
0 0 1 0 10 1 |
0 .. 100 11 0 |
(i) A= (i) A=
1 0 0 0 111 0
1 0 .. 0 1 - — 100
0 1 0 1 2 3
(i) A= ﬁ (iv) A=]0 1 2
00 .. 1 |1
1 3 5
| TS T L .

(v ) A=I-B. Where B"=0 (zero matrix) for some positive integer m.

LF7Y 4 RIC —iv) R JI104B. 5% BRkACHARATT.
R S EEEI02B, IO R,
L) (i) A4 "ot

o det(A)=t1£0, .. A GilsSLCHAEI17)
(i) A 7
0 1 1 1
1 0 1 1
1 10 1
det(4) =
1 11 .0

(3 5% 5
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1 1 1 1
0 1 1
1 1 0 1
=(n-1)
1 1 1 0
=(-1)"'(n-1)=0
0 -1 -1
1 0 -1
1 -1 0
=t(n-2)#0

FE 74K, R EF
n—-1 n-1 n-1 n—1
1 0 1
1 1 0
1 1 1
(5= FfS-11% 9 450D
1 1 1 1
0 -1 0 0
0O O 1 0
=(n-1)
O 0 O -1
o AR
(i) A"
1 0 0 1
0 1 0
det A= )
0 0 1 1
1 1 ... 1 1
(e SIFo-LEE 0 531D
0 -1 -1 0
-1 0 -1 .
det A= :
-1 -1 0 0
1 1 1 1
0 1 1
1 0 1
—+
1 1 0
S AT

(iv)A_lTTi}'?i.
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B _ 100 B _ 100
12 3 12 3
det(4)=det 0o 1 2 =|det |O 1 2
1 3 5 1 3 5
B _ 100
1 2 3
= |det O 1 2 =0'"=0
0 1 2
o AT,

(v) ATt
fjC=I+B+B*..+B™ . ]
AC=(I-B)(I+B+B*+..+B ™ " )=[-B™=].
CA=(I+B+B*+..+B ™ ' \(I-B )=I-B"=I.
o AR S T CRU .

1°%188F] p.3

2.(15%)  [47%[88753H]]

Evaluate the determinant of the following nxn matrix.

2 1

1 2 1

(73471 R JE7104B. 2 BRERCHARAS,
FEE BT T [N GRRCHAIIE13.3)
L] Gelaps
det(A1x1)=2, det(Aa)=3,
r23H Y BT det(Ana)=2det(Aq 1y 1)-det(An 21 2).



B X CaleSor NG (ol 1R854 p4
. det(4sx3)=2 - det(Aazx2)—det(41x1)=2 - 3-2=4.
. det(A4xa)=2 + det(A4sx3)—det(Arx0)=2 - 4-3=5.
p‘ MR ERA R ] det(Ana)=nt] .
(FIF0] + RRH I, [ B o 50, B AR i At
3. (15%)  [47%[887%3p]]
Find the closed-form solution for the following matrix function
A2
e=I+At+ — £+ ...
2!
where
-5 3 1

Hint: A=-1, -1, —1.

(7371 7 R R 16B. i
L] Graps

55 CH 1 6551518

AtI= |4 3 1 |, A+]))*=0.

e'=exp((At)i-lt)=e" « (IHAHDHAH i+ ) ="

=e'(| 0 1 0 |+¢]4 3 1 |)

- (IHA+)t)
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e “Ate' 3t te’!
= —4tet e H3tet e

—4te 3tet e Hte!
— - #

4.(15%)  [7[887:p]]

Find the coefficients of the polynomial f(x)= ag+ax+asx® such that the following is

minimal.

1
J [ /(x) — sinzx]* dx
-1

Hint: Use Gram-Schmidt process and projection.

[o3Fr) A B 21098, = 2 [Z[REE[09C. ﬁ%féfﬁaﬂﬁﬁﬁ'\CH9?&%12BCH9§ﬁﬁjl4.
H%‘% BE D 87EYE|[4].
N %E;fﬁ %ﬁ | Umtegratlon -by-part:

J‘ xsinzx dx = (—1/7) xdcos;zx (-1/7) [ x cosmx | —J‘lcosmcdx]
o 1 d
DAY, AU v i%?‘[ﬁiffﬂﬁ@:
180 KL FITRE A E lﬁﬁlﬁr Hll
J] g(x) dx =0, J h(x) dx =2 th(x) dx
] Hi FL;’F SRSV RN A ) 0
(&)= J‘l J(x)g(x) dx
[ W=span{l, x, X}, A Hsin (o) SO TERY, (GHASLCHIEZE13)

“I_I') Gram-Schmidt processf1 1,x, x* L] Wi B
1

H)=T, Sf=C(L1)= J ldx=2

-1
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1
(x,fy=(x,1)= J xdx=0
-1 1
L) =x-x, /) {fhiDh=x  (f.f2)= J‘xzdx=2/3
-1
1 1

(X% i) = J‘ x*dx=2/3 (X2, o) = J‘ X dx=0
-1

-1

S0 =2 = () S i fi = (2 )/ o o o =x" = 13
1
(S5 130 = J (x*~(1/3) Ydx = 8/45
-1

1

~

(sinzmx, fiy= | sinmxdx=0
Y
o1
(sinmx, fr) = | xsinmxdx=2/x

J

1

(sinmx, Y= | (x*-1/3)sinzx dx =0
< -1

L AR R
J&) = ((sinz, fi) /(o i fi + ((sinm, fo) 1 (s 2 )
+((sinzm, f3) /(f3, f3))f3

= (/23 = (3/7)x .

5.(15%)  [1°%[887H3p]]

Find the eigenvalues of the following matrix

1 1 2 2

1 1 2 2
A:

2 2 1 1

2 2 1 1

(53471 4 FER R 12A, S5 HSSICH 124514,




>

(] GEIEiE) eigenvaluestl 0, 0, 6, 2.
CBH T FIIR 1002 T fe T e
det(4—xI)
lx 1 2 2 | |1x 1 2 2

) 1 1-x 0 0 x X
SR EY e BRI e ST IV N .
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6. (15%) [:I‘LEISS’F:%E;[]
Suppose that 4, an nxn complex matrix, is such that A4*=4*4 where A* is the Hermitian

adjoint of 4. Prove that if A%x=o forx eC™, then Ax = o.

(53#7] 2RI R 13D, Al B =S (= R 2+ et i
[#%] *." A%inormal,

. 3 unitary matrix U, iU 'AU=diag(A1, 22, ..., An)=D . (CH137E2E115)
. A=UDU '=UDU"
E“ A’x=0 # UDU"UDU"=0, .. UDDU"x=o.

“-F U D*UMx=o.
T UH)C:[Zl, Zay ey zn ]t VB 4122120, 1:°2,=0, ... , An’z;=0
TF, h=12,...0n,
A0, PIIFFEIN A i A0 .
740, 1% Aa=0 .
. DU"%=0.
. UDU"x=o, H[|tf Ax=0.
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0 -1
1|, = | 1
-3 0

1 Callaw 00 NG (el

0 O
-1 0
0 -1

e “=exp(tPJP")=P exp(tJ) P’
exp(1]) = exp((($2:981)—tl3) = exp((Sx—12)) © exp(H(Si—1))

exp(t(Sa—1))=e ‘exp(tSy)=e ' (I+1Sy) =€

exp(1(Si—1)))=exp(~tl))=e "

exp(tJ) =

=e'( 0

et 0 0
et et 0
0 0 ¢

0O O
1 0 | +¢
0 1

= €7t13 + l‘eﬁt(Sz@SO

1-%(88FE] p.8



