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[1]. (10%)  [fhr-89%y ]

Detrmine true or false for the following problems:

(a) If matrix 4 has repeated eigenvalues, then A4 is not diagonalized.

(b) If matrix A4 has different eigenvalues, then A is invertible.

(c) If V'and W are both subspaces of a given vector space, the (VN W) and (VU W) are
still subspaces, but (V+W) is not a subspace.

(d) The mapping 7(xi, x2)=(x;+x2—1, x1—x,) is not a linear mapping.

(e) The dimension of W={(x1, x2, X3, X4, X5, X¢c)| X1Fx31+x5=0, x2+x4+x6=0 } is equal to 2.

[#97] % ffi(a)f~diagonalized'fEsd> i diagonalizable.
(5347 4 [(a) B FEE12A. 2 BFECHI27H2R21
4 ) BAFEE 12A. SRIFHFHCH14EE2b, CH127E2123
7+ JE(c) T EEI05B. 3 BFHHCHS £21122,24,07.
FREQ) B REEI0TA. SRR CHT 7.
7 () B RERI08E. %2 [575CHBE 79.
[#%£] (a) False, (b) False, (c) False, (d) True, (e) False.
(V1] (a) ™ B1UNA=0, Heigenvaluesthl, 11, (LI 5™, (STEFE](7)
(b) ™ [jli[i4=diag(2, 0), * eigenvalue£’2,0. [FI] ' 3.
(c) TA%\F:%%L_: (VN W) and (V+W) are still subspaces, GGFERCH52F122, CH5E2E127)
but (VU W) is not a subspace. GHEBLCHS AT [Y]22a, CH5EE124)
(d) 7(0,0) T E47(0,0).
(e) _'AJ T(x1, x2, X3, X4, X5, X6)=(X1X3+x5, X2Hx4tX6), F[|
W=KerT,
dim KerT = 6-dim Im(7) (FEASLCHS 2£18)
=6 dimR* =4
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[2]. (10%)  [F1-89%YT ]
Let A€ R™™. As we know, 4 is invertible(non-singular) if and only if the linear system
AX=0 has only trivial solution. Find other five equivalent conditions which are equivalent

to “4 is invertible ”’

[o347] 4 RERpF RERI08E. 2 RliksCHs L7,
U] 4 2 BRERECHS R T 1 SR AT

[3]. (10%)  [fhT-89%¥T ]

I -1 1
Let4=| 4 0 -1

(a) Diagonal 4.
(b) Find det(mA*™—nA>") where m,n< N.

[5347] 4 [i(a) B FEE]12C. ﬁ%éfﬁﬁiﬂ%mcmzﬁ‘c?ﬁm.
4O RET16B. G5 BRKSCHI6:212.
[i#] (a) det(d—xD)=...= —(x-2)(x—1)(x+1)
#(A-2T)v=o, T2 BN, 1,2,
He(A-Tyv=o, T 1[ITH BEI[1, 2, 21,
i ATv=0, TH—1{7H BATfEI[0, 1,17,

fp= |1 21 , HIP'4P=diag(2,1,-1)
2 2 1

(b) det(mA*™—nA4™)
=det(m(Pdiag((2,1,~1))P ") *™—n(Pdiag((2,1,-1))P")*")



g X fw 89IE*® i .doc 3/16/2003 = 3 =
=det ( P ( mdiag(2,1,-1)*-ndiag((2,1,-1)*™")P") GiERBLCH1672F12)
=det ( mdiag(2,1,~1)""—ndiag((2,1,-1)**) (iR CHT H2E122)
=det ( mdiag(2*™, 1™ (=1)*™)-ndiag((2*,1*",(=1)*)) GiHBLCH2 2R 14b)

=det ( mdiag(2*™,1,1)-ndiag((2*",1,1))
=det diag(m2*™—n2",m—n,m—n)
=(m2™"n2”")m-n)’ (FHAECHA T 4a)

[4]. (10%)  [fHT-89%¥T ]

Let T: V—W be a linear transformation. Show that 7" is one-to-one <—> ker(T)={0} where
ker(T)={x& V| T(x)=0}.

(347 4 R REEI08A. o A CHS L2217,
U] R Rk CHB R, 1 T L

[5]. (10%)  [fl11-89%¥ ]

(a) Show that {1, cosx, cos2x, ..., cosnx} is an orthogonal set.

(b) Find an orthonormal set based on the orthogonal set stated in (a).

(5347 R EE100A. i CHORIT6.
(i) IRk CHOMION S~ JI0, 17 2B =,




