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[1]. (10%)  [fhT-88%¥T ]

b a
(a) Show that W={ la, bER } is a subspace of R*? and also find a basis of 7.
-a b

(b) Let S={(x1, X2, ..., Xn)'| x1#x2+...+x,=0 } CR", Find a basis of the orthogonal complement
of §
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(b)S=ker[1,1,..,1]
St=(ker[1,1,.., 1 ])*=RSP( 1, 1,..,1])" (GeRF8WCHI117H:2R123)
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[2]. (10%)  [fh-88%r ]

Consider the following augmented matrix of a linear system in R" :

1 a 3 | 2
1 2 2 | 3

1 3 a |at3

Detrmine all the possible value of a for the following cases:
(a) This linear system has infinite solutions. (4%)
(b) This linear system has no solutions. (3%)

(c) This linear system has a unique solution. (3%)
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1 a 3 2 0 a2 1 -1
1 2 2 3 ~ 1 2 2 3
1 3 a a+3 0 1 a2 a

0 0 —(a3)a-1) | —(a-1) 1 0 —2at6
~| 1 0 -2at6 3 ~1 0 1 a-2

0 1 a2 a 0 0 —(a=3)a-1) | —(a-1)
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1 0 —2a+6 3 1 0 4 3

~1 0 1 a2 a =1 0 1 -1 1
0 0 —(a3)a-1) | —(a-1) 0 0 0 0

RIS x1=3-41, x=1+1, x=t, t5h{= %i’aﬁfj‘%r

Ef}’aeé {1,3}]33]‘ , Al YIS
1 0 —2a+6 3 1 0 2at6 3

~1 0 1 a2 a ~|1 0 1 a2 a
0 0 —(a3)a-1) | (a1 0 0 1 (a-1)/(a-3)
1 0 0 1

~l0 1 o0 —2/(a-3)

0 0 1 (a—1)/(a-3)

#eEl x1=1, x,==2/(a=3), x3=(a—1)/(a-3).

[3]. (10%)  [fh-88%¥T ]

Given B = [v}, vy, ..., v5] to be an ordered basis of vector space V. Let

Bo=[vi+vy, votvs, ., v v, vty

Show that if n is odd then B, is also an ordered basis

of V, otherwise, B, is not an ordered basis of V (that is, n is even).
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[4]. (10%)  [fi-88%YT ]
(a) Let 4 be a singular matrix. Show that adj(4) is also singular. (5%)
(b) Let 4 be a square matrix with entries in C (complex number). If AA =0, show that

A=0, where A'=A" and O is the zero matrix. (5%)
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(i) (a) =157, 2 detd=0. (A CHALENT)
PR R adj(4) T A
adj(4) EL i 2, Fl

4 EA adj(4) (adj(4)) "
= (detd)! (adj(4))"! GHRBLCHA 1 7)
=01 (adj4))'=0.
FERLFEAH A adj(4)=0 GikfELCHA 5 16,CH45:10)

HOTTst, #F=7.
(b) fjd=lag], 4"=[ by], A4™=[ i J=O
\v i, 0= Cii= Zaijbji: Zaij ;lij = % | aij |2
J J
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[5]. (10%)  [fli-88%Y" ]
As we known, any real symmetric matrix can be diagonalized and all its eigenvalues are
real. Use this hint to show that there exists a real number & such that A+k/ is positive

where A4 is real symmetrix, / is the identity matrix.

[Note: A matrix is called positive if it is symmetrix and all its eigenvalues are positive.]
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