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Problem 1:

Let
! € éod u
S=ixx=ag2g+bglga,bi Ay,
] oy & b

find the orthogonal complement spaceof S, S” (I A?), and determine an orthonormal basis and

dimensionfor S” . For x :[1 2 3]T(T A®). And find its direct sum representation of
x=x, A x,,suchthat x, T S,x,1S".
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Problem 2:
Let V = F?, and let F bethefield of rational polynomials. Determine the representation of
1 T

v:gs+2 S Zg in (V, F) with respect to the basis {vl,vz,vs} , where

vi=[t -1 0 v?=[1 0 -4 v*=[0 1 .
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Problem 3:

2 345
3412
4 5 0 OH

What are the rank and nullity of the above linear operator, A ? And find the bases of the range
spaces and the null spaces of the operator, A ?

eniy ey enid

A=

CE?) %CD) 3\
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Problem 4:
Show that the determinant of the m”~ m matrix

=~
3

és -1 0 -0 0 u
e Kp.1 u
é 0 S -1 -~ 0 0 G
e 0 0 sz .0 0O u
é : : : : : a
g 0 0 0 eogle -1 3
8,(S) byi(s) by,(s) - by(s) s +by(s)g
isequa to

s" +b,(s)s" " +b,(s)s" K+ +b _(5)
where n =k, +k,+---+k_and b, (s) are arbitrary polynomials.
(hint: proof by induction)
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