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NTHU MSc Program MH Excarn, ﬁpﬁl.lﬂ 0L
Linear Algebra (Applied Math Program}

Total exam time: 100 minutes. Total 100 points.

(1) (8 %} Let l» be the vector space of bounded sequences with usual addition and sealar
multiplication. Which, if any, of the following seis are bases for 1,7 Explain.

| [3) E={[l,ﬂ,[],---},{ﬂ,l,ﬂ,ﬂ,---),---(ﬂ,*--,ﬂ,l,ﬂ,---),---}
(b} F={[1,1,1,---].,{ﬂ,1,1,1,*"},[{],“,1,1,1,"'],"'}

(2) (12%) Denote by M:,g'tl;te vectar space of all 2 x 2 matrices and P € Mu.a fixed
matrix. Let T : AMzz —3 Maa be the linear mapping defined by T(A) = PA. Prove
that trace(T) =2 trm:e{P)

{(3) et AB¢ M“ﬁ. Show that

(a) (la%}rcrwrankquB{mwmnknfB .
(b} (E%JUEE[a}mshQWthat[mwrankﬂfAB TﬂWIEﬂkDfB}]fAEHD ar.

(4) {15%) Let A € Mumym, B € Mupn a0d C € My 5. Show that

A A

det. ( I ) = (dat A){det C)

{5} (15%) Let Abearealn X n matrix with real eigenvalues A, < Ay & --- < A,. Denote
the corresponding left and right eigenvectors by 4 and r;, ¢ = 1,-- ,n. respeciively.
Show that ¥ 5, :l; is 2 nonsingular matrix.

(6} (15%) Classify all 9 x 9 matrices with minimal polynomial (x — 2)*(x ~ 4)* according
to their Jordan canonical f-::-nus Shnw your work.

(7) (15%) Let A, B be real n x n matrices with A and AB symmetzic. In addition, A is
positively definite, Show that-the eigenvalues of B are real.



