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1.(15%) Assume that Aisa nxn symmetric matrix. Also x and y are vectors in
R" with the properties that Ax=Ax and 4y=71,y where 4 #4, .Prove

that x and y are orthogonal and linearly independent
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2. (15%)If 4= [a,.jlb(4 Sl 5 p p and suppose the cofactor ofa, ;is C,,,
_C C2 C3 C4 |

j=1,2,3,4.
(1) Find det(A).
(2)Findb-C,, +b*-C,, +b°-C,, +b*-C
3.(/1$%) Consider the bases B={u,u,,u;} and B ={v,v,,v} for R’ , where
u, = (-3,0, -3) u, = (-3,2,-1) and u, =(1,6,-1) ’
v, = (—-6,—6,0)’ , Vv, = (—2,-6, 4)’ ,and Vv, =(-2,-3, 7)’
a. Find the transition matrix from B to B '

b. Compute the coordinate matrix [W]; + where W= (- 5 8 =5)’
and use transition matrix to compute :

4. (15%) suppose T is a linear transformation from ¥ intoW . Let dim(¥)=#» and
dim(W)=m. Suppose S={v,..,v.} where 0<r<n isa basis of null space of T.
and §'=SU{,,,....,v,} isabasisof V.Show that |

(@) {T(v,,),...T(v,)} is a basis of range(T).

5. (10%)Suppose that 4 isa 5x4 matrix and B isa 4x5 matrix. Prove that 4B is

not invertible.

- 0 2 -l
6 (15%)Given 4={2 3 -2
-1 =2 0

(1) Find an orthogonal U that diagonalizes A.

(2) Find the eigenvalues and bases for the eigenspaces of 4%
7_.(15%) Let C[-m,7] be the real vector space of continuous real valued function on [-7,7].

For two function f,g in C[-7z,7] define aninner productby < f, g>= f f(x)g(x)dx

(a) Find the angle between conx and sinx .

1 1 1 1
(b) If we know that §=¢ CONX,—= CON2X,—= con3x,—==condx} is an orthonor-mal set
T e S

: . . 3 cos2x cos4dx
inC[-7,]. Determine the values of j sin* xcos2xdx. (note:sin’x==- + )
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