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Let A:(6 3]. Find an orthogonal matrix C such that CAC is diagonal. (20%)

Let A bean nxn matrix overafield F,thatis, Ae M, (F).Provethat A isinvertible if
andonly if AB=1 forsome BeM_ (F),where | isthe identity matrix. (15%)

If T:V—>W isalinear mappingand N isthe kernel of T . Prove that
(@ T({Tx))=x+N, forall xeV; (10%)
(b) V/N=T(V), viathe mapping x+N —Tx. (10%)

Let A beacomplex nxn matrix such that A®-2A% - A—6l =0, where | is the identity
matrix.

(a) Determine whether A is invertible or not. Explain the reason. (10%)

(b) Determine whether A is diagonalizable or not. Explain the reason. (10%)

(@) Let A and B betwo complex nxn matrices. Show that A isan eigenvalue of AB if
and only if A isan eigenvalue of BA. (10%)

(b) Let A and B betwo complex nxn matrices such that AB =BA.Showthat A and B
have at least one eigenvector in common. That is, there isa nx1 vector v suchthat v is

not only an eigenvector of A but also an eigenvector of B. (10%)

Let V be a finite-dimensional complex vector space and T :V —V a linear transformation.
Suppose that W is a subspace of V . Show that there is a nonzero complex polynomial
k .
f(x)=> ax suchthat f(T)W W, where f(T)=aT"+a T +-+aT+a]l and | is
i=0
the identity transformationon V . (5%)




