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1. Complete the following DEFinitions: (20)

a. The vectors vy, Vg, ..., V, are linearly independeft and only if

b. The vectors vy, Vy, ..., vV, form a basis for the vector space V iff

c. The dimensiomf a vector space is

d. The null spacékernel) of a linear transformation T:V » W is

2. Complete andprove: L (40)
a. If the matrix Q is orthogonal, then det Q = + !
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b. If A is invertible, then AX = 0 has only the solution m& .
A¥X =2
A x=ATE
L X = d
Y o=



c. If the vectors vy, vy, ..., v, are linearly dependent, then at least one
can be written as a linear combination of the others.
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d. The range of the linear transformation T:V -» W is a subspace of M :
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3. Are the following vectors in R* linearly independent? Justify. (10)
(1,2,1,2), (1,1,0,0), (2,-1,0,1),(0,1,0,1) Py
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For the following matrix: i (20)
1 2 2 0 -9 7 Q0 1
A = 0 c 2 7 2 8 0 1
0O 0 0 3 &6 7 1 Q0
L0 O 0 0O 1 2 3
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a. The row space is a 4- dimensional subspace of ff?;
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b. The column space is a _“~_ dimensional subspace of £

c. The rank is ﬁ_. .
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d. The null space of T(x) = AX is a i dimensional subspace of _}_’g_*‘__ :

ve. Find a basis for the solution space of Ax = 0. c?m:.a o
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a. Give an example of such a matrix [~ ; 2 ”{ ' x&/‘,w’
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b. Verify that this set is a subspace of My,.
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c. Find a basis for this subspace. What is the dimension?
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8. Find the least squares line for the data: ) (10) 7
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8. If the linear transformation T((x, y)) is a"rotation clockwise of 10/4
about (0,0}, write the matrix form for T. (5)
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9. Find the inverse of the matrix (if ang (10)
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10. Find a basis for the space spanned by the vectors (2,1,1,0,1}, (4,3,5,0,2),
(-2,2,2,1,-3), (0,1,1,0,0). What is the dimension of this subspace?(10)
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11. Show that the foll o@vmg”as a linear tré"”nsformatlon from Mss to P3:(10)
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12. Find the eigenvalues and eigenvectors of

T

(10)
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