MATH 332
Final Exam // Ve
December 13, 1994 Name AL ; 1s-y 7.1
a
" I. Give complete definitions for each g{:_{/m‘y' s
a. The set of vectors vy, Vs, ..., Vn is lineariy independent 1// ’ ’
b. The null space of the matrix A is
c. The vectors by, by, ..., bn form a basis for a vector space V if and oniy if

d. The dimension of a vector space V is

e. The scalar A is an eligenvalue of the matrix A if and only If

f. The rank of a matrix A is




[1.Prove TWO (AND fili~in where necessary):
a. Nul(A) = Nul(ATA).

b. The span of (or set spanned by) the vectors Vq, V,, ... . Vp in a vector space V is a '
subpace of V.

c. If by, by, ... . bn is a basis for a vector space V., then every vector v in V can be
written as a linear combination of by, by, ..., bn in a unigue way.
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d. The null space of the matrix A is a subspace of R@;/ /
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The row space of A is a
The column space of A is a

The rank of A is
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the row space of A:
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Find a basis for the column space of A:
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f. The nulispace of A is 2 _< dimensional subspace of /{Z" .

Find a basis for the null space of A:
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3. The rank of the following

matrix is:
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4. Find a basis for the space_.spanned by the vectors (1,2,0,3, 4) (-4,-8,1,-10,-18), and
(2.4 -1,4,10). This is a fof dimensional subspace of %
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5. Find all sclutions for the system of equations ¥; + 3xy - X4 = 5, X; = 3Xz + Xg = 3.
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7. 1s {1,4, -6) in the span of (1,2 ,0), (2,5,-4) and (-3,-5,-4)? /}b
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8. Find the eigenvalues and eigenvectors for the matrix N,
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9, Use matrix methods to find the equation of the least squares straight line through the

points (-1, 1.2), (0, 2.5), 3.1) }/ﬁ-/m:ﬁ“{é‘x [
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10. The vectors (1, 2) and {2,1) form a basis for R2.

a, Justify this statement.
. Write the coordinates of the vector (-1, 4) relative fo this basis.
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11. Find the equation of the curve of the form y = a + bx + ¢ eX which passes through the

points (0, 2), (1, 3) and (3, 5). (Set up only! Do not carry out calculations.) 6
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12. Let P4 be the set of ail polynomials of degree 4 or less. s ol {5

% 3. Give a basis for this space. What is the dimension? & te
A b, Are 1 -x+xt 1 +x+x3% and 1 + x linearly mdependen? (4) ek "“W"f’%‘“f“”‘

, c. Let'D fe the transformation S(p) = derivative of p.

. /1. What is D(3x2 + 3x -2)7 @{yj{,
/{ {i. Explain why this {s a linear transformation from to S &
Py

(e~ v il Is this transformation one-to-one?  Justify.
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