1.

1~-2 20 3~6 15 100
Let A BeM_ (F).Wesaythat B~ A if thereexistsaninvertible Q suchthat B=QAQ.
(@). Provethat “ ~*“ isan equivalence relation. 5
21 0 0 -1 0
(b).Let A=|1 1 -1| and B=|2 4 1 |.Is A~B?Explainyour answer. 5
0 3 0 8 6 -1

(c).Assume A~B.Is tr(A) =tr(B) ? (Proveit or give me acounterexample) 10

For each linear operator T on the vector space V, find an ordered basis for the T -cyclic
subspace generated by the vector z.
(@. V=R* T(ab,cd)=(a+bb-c,a+c,a+d),and z=¢. 5

(). V=P,R). T(f)=f",and z=x*. 5

. (01
©.V=M,,R), T(A=A,and z_(l Oj'

@. V=M,,R), T(A):[; ;jA,and z:[g ;] 5

(a). State the definition of vector subspace over afield F . 5

(b). Let V:{(x,y)eR2 | 2X+ y:k} for some keR. Find al k such that V is an one

dimensional vector subspace of R* over R. Please explain your answer. 10

4.

Let C betheclassical adjointof Ae M

(a). det(C) =[det(A)]"". 5

(b). C' istheclassical adjoint of A'. 5

(©). If A is an invertible upper triangular matrix, then C and A are both upper triangular
matrices. 5

(F). Prove the following.

nxn

-6 -6 5
Let A=| 4 2 -1|.
—6 -4 3

(). Find the characteristic polynomial of A. 2

(b). Find al eigenvalues and eigenvectors of A. 5

(c). Let T bealinear operator on avector space V andlet 4 betheeigenvalueof T.
Prove that: veV is an eigenvector of T corresponding to A iff v=#0 and
veN(T-4l) 8

Let T and U be positive definite operators on an inner product space V . Prove the following.
(@. T+U ispositive definite. 5

(b). If ¢>0,then cT ispositive definite. 5

(c). T ispositive definite. 5



