MATH 3A: HOMEWORK 2

Due Tuesday, October 11, at the beginning of your discussion session

1. Write down vectors a,b,c,d,w,x,y,z as linear

combinations of u, v, using the lines for reference:

2. In Problems 2 and 3, determine if b is a linear
combination of aj,as,as. If yes, find the coeffi-
cients of the linear combination.

I 0 5 2
ag=|-2|,a=|1|,aa=]|—-6|,b=| -1
0 2 8 6
3. | -2 —6 11
ap= | 0 | ap= 3 |.a3= 71,b=1| -5
1 -2 5 9
4. 1 =2 h
Letv) = 0Ol,v:= 1 |,andy = | —3 [. For what
2 7 =5

value(s) of /1 is y in the plane generated by v; and v,?

5. Constructa3 x 3 matrix 4, with nonzero entries, and a vector
b in R? such that b is nor in the set spanned by the columns
of A.

6. True or false? Explain your answers.

a. When u and v are nonzero vectors, Span {u, v} contains
only the line throngh u and the origin, and the line through
v and the origin.

b. Any list of five real numbers is a vector in R°.

c. Asking whether the linear system corresponding to
an augmented matrix [a; a, as; b] has a solution
amounts to asking whether b is in Span {a;, a,. as}.

d. The vector v results when a vector u — v is added to the
vector v.

e. The weights c...., ¢, in a linear combination
€1Vy + «++ + ¢,v, cannot all be zero.

1 0 -4 4
Let A = 0 3 -2 | and b= | Denote the
-2 6 3 —4

columns of A by a;, a,, a3, and let W = Span {a;.a, a3}.
a. Isbhin{aj,a;, a3}? How many vectors are in {a;, a,, a3}?
b. Is b in W? How many vectors are in W?

c. Show that a; 1s in W. [Hin/: Row operations are unnec-
essary.]

A mining company has two mines. One day’s operation
at mine #1 produces ore that contains 30 metric tons of
copper and 600 kilograms of silver, while one day’s operation
at mine #2 produces ore that contains 40 mefric tons of

; : 3
copper and 380 kilograms of silver. Let v| = |: 608i| and

vy = |: 2; 0 :| Then v, and v, represent the “output per day”

of mine #1 and mine #2, respectively.

a. What physical interpretation can be given to the vector
5vy ?

b. Suppose the company operates mine #1 for x| days and
mine #2 for x, days. Write a vector equation whose
solution gives the number of days each mine should
operate in order to produce 240 tons of copper and 2824
kilograms of silver. Do not solve the equation.



9. Rewrite matrix equations as vector equations, and

10.

11.

12.

vice versa.
2
b 1 2 =3 | 1| |-
-2 -3 1 —I :I 1 [ | :|
i —~]
- 2 -3 —21
3 2 21
8§ —5 [ 5:| | —49
| =2 1 11
-5 7 6
X1 ~1 + X2 3 -+ X3 .- = —~8
7 el =5 0 0
—4 | 2 —7

3 bg
Ax = b does not have a solution for all possible b, and
describe the set of all b for which Ax = b does have a
solution.

LetA = [_; .- } ndb = [b' ] Show that the equation

4 ) 5 —1
letu=| —1 |andA= | O —1 |. Iswin the subset
4 1 0

of B? spanned by the columns of A? Why or why not?

=

" 1 O—I 1
Let vy = _(1) . V2= 7‘; N — 3 . Does
L 0 1 J —1

1¥1, Va2, V3| span R*? Why or why not?

13. True or false? Justify the answers:

a. Every matrix equation Ax = b corresponds to a vector
equation with the same solution set.

b. If the equation Ax = b is consistent, then b is in the set
spanned by the columns of 4.

c. Any linear combination of vectors can always be written
in the form Ax for a suitable matrix 4 and vector x.

d. If the coefficient matrix A has a pivot position in every
row, then the equation Ax = b is inconsistent.

e. The solution set of a linear system whose augmented
matrix is [a; a; az b ]is the same as the solution set
of Ax=h,if A=[a; a; a:].

f. If A is an m x n matrix whose columns do not span R™.
then the equation Ax = b is consistent for every b m R".



