Thu, Aug. 11, 2011 MATH 462, Midterm 2 Prof. V. Panferov

Name: (print)

CSUN ID No. : &4(%‘0}7\5" .

This test includes 6 questions in the main part (48 points in total) and one bonus question
worth an extra 6 points. Please check that your copy of the test has 7 pages. The duration of

the test is 60 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 total

Important: The test is closed books/notes. Graphing calculators are not permitted. Show

all your work.

1. (6 points) Compute the determinant:

1 n+1 ... n2—n+1
D 2 n+2 ... n*P—n+2
n 2n ... n?

(all integers from 1 to n? arranged sequentially into columns of an n X n matrix).

2 cases . o= & 1 =~ ( . — ’
- P — /
n=3 - S Etracs tle first Co€ieren ]ZY"-’“* TCle reiarniay
‘ Ge2 §
{ n o an V\,(u-v\
‘_D = 2' "L 1.’1 " »(.'V-'\‘ ) Srrce
n n_ 2 - w(n-r) Cobecrmns 2y 3. ..
art m.a.lﬁp.@
of eaet offer.
02 reotiee % S‘u.!,f»,,ac,,gl.ﬁj vz Aot rowo-
1 ny 2nt ... nla—) 4
— / ! / { _
'D - 2 =2 2 = -
'7.—' 'i'~l ""I - - - n'_,

S/hce youws ;2]3,, . are m,u.{f‘():—elf %ew ofber.



Page 2

2. (8 points) Let V and W be finite-dimensional vector spaces and let T : V. — W be a
linear transformation. Suppose that 3 is a basis of V. Prove that T is an isomorphism

if and only if T(3) is a basis of W.
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3. (10 points) (a) Let V be a finite-dimensional vector space and let T : V' — V be linear.
If rank(T?) = rank(T) prove that V = R(T) & N(T').
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4. (8 points) If A and B are n x n matrices prove that det(AB) = det(A) det(B).
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5. (8 points) Define T : Mayo(F) — Maxo(F) by T(A) = A'. Diagonalize T' by finding a
basis 8 and a diagonal matrix D such that [T]g = D.
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6. (8 points) State which of the following statements are true or false. (You do not need
to show your work.)

Notations V and W are used for vector spaces over a field F'; T denotes a linear trans-

formation, and A and B denote matrices.

(a) If [T]g = I (the n x n identity matrix) for some basis 8 then T is the identity
operator.

(b) If V is a vector space over C then every linear operator 7' : V' — V has at least one
eigenvalue.

(c) AB = I implies that A and B are invertible.

(d) The matrices A and B are similar if B = Q*AQ.

(e) The determinant of a lower triangular matrix is a product of its diagonal entries.

)
)
(f) If U is an upper triangular matrix then the diagonal entries are eigenvalues of U.
(g) Similar matrices always have the same characteristic polynomials.

)

(h) The sum of two eigenvectors of an operator T is always an eigenvector of T
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7. (bonus: 6 points) Let T be a linear operator on an n-dimensional vector space V', with

the matrix

0 0 0

0 1 0
A= L

0 0 1

0 0 0

Find a vector v € V such that the set {v,T'(v),...,T" ! (v)} is a basis of V.
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The end.



