Math 250, Homework 2, Due 02/04/05

Rados Radoicié

January 28, 2005

You do not have to do the bonus problems.

Problem 0 Do the following problems from the book:

Section 1.6 : 20,28, 37, 39, 42, 45, 47.

Problem 1 Find the vector z from 3(a; — )+ 2(a2 +x) = 5(a3z + ), where a; = (2,5,1, 3),
as = (10,1,5,10), and a3 = (4,1,—1,1).

Problem 2 Solve the following system of equations:

6x1 + 3z9 + 223 + 3x4 + 4z5 = 5
4y + 29 + 3 4+ 234 + 3x5 = 4
dry + 229 + 323 4+ 24 + x5 = 0
21 4+ xy 4+ Trs + 3x4 + 225 = 1
Problem 3 Find the rank of the following matrix:

4 3 -5 2 3

8 6 -7 4 2

4 3 -8 2 7

4 3 1 2 -5

8 6 -1 4 —6

Problem 4 Find values A such that the matrix has the smallest possible rank:

31 1 4
A4 10 1
1 7 17 3
2 4 3

Problem 5 Determine if the following vectors are linearly independent: a; = (1,0,0,2,5),
as = (0,1,0,3,4), az = (0,0,1,4,7), and as = (2,3, 4,11, 12).



Problem 6 Find all the values of A for which b = (1,3,5) is in the span of the following
vectors: a1 = (3,2,5), as = (2,4,7), ag = (5,6, \).

Problem 7 Find all the maximal linearly independent subsets of the following set of vectors:
a1 = (4,-1,3,-2), as = (8,-2,6,—4), a3 = (3,—1,4,—2), and a4 = (6,—2,8,—4).

Bonus problem 1: worth 5 other problems Discuss the existence and the number of
solutions of the following system depending on the values of parameters a, b, ¢, and d.

zr + y 4+ =z =1
ax + by + cz =
a’r + by + 2z = d?

Bonus problem 2: worth 3 other problems Prove that rank(A+B) < rank(A)+rank(B),
for every two m X n matrices A and B.



