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Show Your Work

1. Determine which of the following sets are linearly independent:
(@){(1,3,2), (2,6,4)}
(b){(4,2,1), (2,6,4), (0,0,0)}
(0){(1,2,1), (2,3,1), (-1,2,-3)}
(D{2,5,1), 1,1,-1), (0,2,3), 2,2,3)}
(9){(7,1,2,0), (8,0,1,-1),(1,0,0,-2)} (15%)
2. LetS={(1,3,2,-1), (-2,-6,-4,2), (2:4,-1,0), (0,1,0,-1), (1,3,1,-1)}. If W = spén(S),
find a subset B of S that is a basis for W. (10%)
3. Prove that there exists a basis for any vector space. (10%)
4, LetT: V-W bea linear transformation of vector spaces. If dimV=n <,
~ prove that n = dim (ker T) + dim (im T), where im 7T is the i image of T.

(10%) ' ‘
5. Find the minimal solution to the system
x+2y+z = 4
X- y+2z =-11
x+5y - =19 (10%)

6. Let T be the linear operator on C? defined by T(a, b) = (2|a+ 3b, a-4ib).
Find T" (a, b), where i =/~ 1. (5%)
7. LetV and W be finite-dimensional vector spaces over a field F of dimension

n and m, respectively. Let L(V,W) denote the set of all linear transformations

from V into W, Prove that L(V,W) is a vector space over F of dimension mn.

(10%) '
3 1 =2 ‘
8. Find the Jordan canonical form forA {~1 0 5 |. (10%)
-1 -1 4
0 -2 -3
9. ForA= |1 3 3 |, find a matrix P such that P AP is diagonal. (10%)
’ 0 0 1

10. Let V be an inner product space, and T be a normai operator on V. Prove
“ that ‘

s

KTGHN = 1T (3)). (10%)




