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1. Let W be the subspace of R* spanned by the vectors u; = (1,-2,5,-3), u; = (2,3,1,—4), us = (3,8,-3,-5).

(a) Find the basis and dimension of W. (8%)
(b) Extend the basis of W to a basis of R%. (7%)

sina sin?f siny
2. Show that [cosz a cos’f cos?y| isnotinvertible for any values of a, B, and y. (5%)

1 1 1
51 -12 -21
3. Suppose an operator matrix is {60 —40 —28|.1f48 and 24 are eigenvaiues of this matrix, find the third eigenvalue. (5%)
: 57 —-68 1

4. Find the volume V(S) of the parallelepiped S in R* determined by the following vectors, u; = (1,—2,5,—1), u, =
(2,1,-2,1), uz = (3,01, -2),uy = (1,—1,4,-1). (5%)

5. Given A = [_}2 ﬂ find exp(4). (10%)

4 -2 2 3 -2 2
6. Let A= [6 -3 4] and B=|4 -4 4‘. The characteristic polynomial of both matrices is A(t) = (t — 2)(t — 1)?.
3 -2 3 2 -3 5
Find the minimal polynomial m(t) of each matrix. (20%)
: 1 -3 2
7. Let A=|-3 7 ~—5|.Find a non-singular matrix P suchthat D = PTAP is diagonal (10%), and the signature of A
2 -5 8

(10%).
8. The vectors u, = (1,1,0), u, = (1,2,3), uz = (1,3,5) form a basis for Euclidean space R3. Find the matrix A that
represents the inner product in R3? relative to this basis S. (10%)

9. Find an orthogonal matrix P whose firstrow is u; = G,-z;,g) (10%)
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