Linear Algebra 2270-2
Due in Week 3

The third week [inishes the [irsi hall ol the work [rom chapter 2. Here's the lisi ol problems, [ollowed by
problem notes and a [ew answers.

Section 2.1. Exercises 9, 10, 21, 29, 34
Section 2.2. Exercises 5, 9, 12, 13, 32

Section 2.3. Exercises 3, 13, 19, 25, 27, 28

Problem Notes

Resolution ol issues lor Sirang’s problems will appear here in response o communications. II there is a
dilliculty, like a missing delinition or incomplete information, then please wrile email, call 581-65879, or visit
JWB 11.3.

2.1-29. A mairix A is Markov il each column sum is one and the entries are posilive. Il is known thal Ax has
positive componenis Lthal add Lo one, provided the same is true lor 2. An important example is Lhe market
share matrix A lor three telephone companies AT'T, MUCI, SPRINT. IL helps Lo solve Lthe problem by maple
assist.

Some Answers

2.1. Exercises 29, 34 have answers in Lthe Ltexibook. Reproduced here.
2.1-9. (a) Az = (18,5,0) and (b) Az = (3,4, 5,5).

2.1-10. Multiplying as linear combinations ol the columns gives the same Ax. By rows or by columns: 9
separale mulliplications for 3 by 3.
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2.1-21. R = 7 (

i ) The entries are sines and cosines ol 45 degrees.
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2.1-29. u, = ( 3 ) and wg = ( ,.:: ) The components add to 1. They are always posilive. wu-, v, w- are
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all close Lo ( ) Their components still add to 1.
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2.1-34. A = 0 —1 2 _3 and Af = 3 has solulion £ = 8
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2.2, Exercises 5, 9, 12, 13, 32 do nol have textbook answers. Below [or answers.

2.2-5. br+ 4y is 2 Limes 3x + 2y. There is no solution unless the right side is 2 x 10 = 20. Then all the
points on the line 3z + 2y = 10 are solutions, including (0,5) and (4, —1). (The two lines in the row piclure
are Lhe same line, containing all solutions).

2.2-9. On the lelt side, 6x — 4y is 2 times 3z — 2y. Therelore we need b = 20 on the right side. Then there
will be inlinitely many solutions (two parallel lines become one single line).



2.2-12, Elimination [irst gives an upper Lriangular sysiem

2r+3y+z = 8B
y+3z = 4
Bz = 8

Back-substitution sorls oul Lthe answer.

2.2-13. Whalever Lthe elimination details, x =3, y =1, z = (.

2.2-32. The question deals with 100 equations Ax = 0 when A is singular. (a) Some linear combination of
Lhe 100 rows is Lthe row of 100 zeros.

(b) Some linear combination of the 100 columns is the column ol zeros.

(¢} A very singular matrix has all ones: A = eye(100). A betler example has 99 random rows (or the numbers
1 ..., 100¢ in those rows). The 100th row could be the sum of the lirst 99 rows (or any other combination of
those rows wilth no zeros).

(d) The row picture has 100 planes meeling along a common line through 0. The eolumn picture has 100
veclors all in Lthe same 99-dimensional hyperplane.

2.3. Exercises 3, 25, 27, 28 have a lexitbook answer.

2.3-13. (a) E times the third column of B is the third column of EB. A column thatl staris al zero will slay
al zero. (b) E could add row 2 (o row 3 Lo change a zero row Lo a nonzero row.

2.3-19. Any swap elementary malrix § satislies 52 = T.



