Introduction to Linear Algebra 2270-1
Final Exam Fall 2007

Instructions. The time allowed is 120 minutes. The examination consists of five problems, one for each of
chapters 3, 4, 5, 6, 7, each problem with multiple parts. A chapter represents 25 minutes on the final exam.

sach problem represents several textbook problems numbered (a), (b), (e), ---. Please solve enough parts to
make 100% on each chapter. Choose the problems to be graded by check-mark | X |; the eredits should add
to 100,

Caleulators, books, notes and computers are not allowed.

Answer checks are not expected or required. First drafts are expected, not complete presentations.
Please submit exactly five separately stapled packages of problems.

Keep this page for yvour records.
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Ch3. (Subspaces of ™ and Their Dimensions)

(1 01 1 0]
: [30%] Ch3(a): Let A ? : é 4 g . Find bases for the image and kernel of A.
4 2 2 0 0]

[40%] Ch3(b): Let vi, va2, va the columns of the matrix A . Define T'(x) = Ax.

l—l-l—l-l;:;l

e R

Find the matrix of T relative to the hasis v; + va, vo 4+ Vg, ¥1 + Vo,

| [30%] Ch3{e): Let V be the vector space of all continuously differentiable functions f(z) defined
on 0 <z <1. Let S be the subset of V' defined by f(1) f"{ﬂ}+fnl fi(z)z3dz, f'(1/3) = f(1/3). Prove
that 5 is a subspace of V.

| [30%] Ch3(d):

(1) [10%] Prove that the kernel of a matrix defines a subspace 5§ of K™,

(2) [10%] Find a basis for the subspace 5 — span{e®,sinz,1 —sinT,2+ 7,3+ 7}, in the linear space V'
of all functions on the real line.

(3) [10%] Prove that the intersection of two subspaces 5, and S, is also a subspace.

. f
| [40%] Ch3(e): Let V' be the vector space of all data packages v ( To |, where [ is a continuous

o
function defined on 0 < 2 < 1 and x,, yp are real values. Define | + | and [-] componentwise. Let S be

the subset of V' defined by f(0) = f(1), f(1/2) + yo = 0. Prove or disprove: S is a subspace of V.

Please start your solutions on this page. Staple on additional pages.
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Ch4. (Linear Spaces)

1
: [30%] Chd{a): Let x 1

(0
Let V' be the linear space of all 3 x 3 matrices. Let 5 be the set of all 3 x 3 matrices A such that x
helongs to the kernel of A. Prove or disprove: S is a subspace of V.

: [40%] Ch4(b): Let V be the linear space of all funetions f(r) = ep + &1 + ezx®. Define T'(f)
ez(1 — )* from V to V. Find bases for the image and kernel of T" and report the rank and nullity of 7.

: [30%] Chd(c): Let V be the linear space of all real 3 x 3 matrices M. Let T be defined on V hy

T'(M) = N where N = M except for the lower triangle, which is all zeros. Find bases for the image and
kernel of T.

] [40%) Cha(d): Let A= o ©

B =0isin X, because AS = SB implies AS = 0 and then A = 0, a false statement.

. Find the set X of all matrices B not similar to A. For example,

Please start your solutions on this page. Staple on additional pages.



