Math 2135 - Assignment 2

Due September 14, 2024

(1) Is b a linear combination of the vectors aj, ay?

1 -2 1
a; = 2 ,Ad9 = -3 ,b = —2
1 3 3
(2) Is b € Span{a;, ay, a3z} for
1 -2 —06 11
a; = 0 , g — 3 ,a3 — 7 7b: -5 |7
1 —2 5 9
(3) For which values of a is b in the plane spanned by v; and v5?
1 -2 a
V] = 0 , Vg = 1 ,b = -3
-2 7 -5

(4) Find vectors vy,...,vy € R3 that span the plane in R? with equation z —
2y + 3z = 0. How many do you need?

Hint: Write down a parametrized solution for the equation.
(5) Are the following true or false? Explain your answers.

(a) For every A € R**3 with 2 pivots, Az = 0 has a nontrivial solution.

(b) For every A € R**3 with 2 pivots and every b € R?, Ax = b is consis-
tent.

(c) The vector 3v; is a linear combination of the vectors vy, vs.

(d) For vi, vy € R3, Span(vy, vy) is always a plane through the origin.
(6) [1, cf. Section 1.5, Ex 17] Let

2 2 4 8 0
A=|-4 -4 —8|, b=|-16|, 0= |0
0 -3 -3 12 0

Solve the equations Ax = b and Ax = 0. Express both solution sets in

parametric vector form. Give a geometric description of the solution sets.
(7) (a) Which of the vectors u, v, w are in the nullspace of A, Null A?

1
0 0 ) 0 0 2 4
O 40 2| -3 6 27

0 —2 1

(b) Solve Ax = 0 and give the solution in parametric vector form.

(c) Find vectors vy, ..., v, € R* such that Null A = Span{vy, ..., v}
(8) Show the following;:

Theorem. Suppose Ax = b has a solution p. Then the set of all solutions
of Ax =b is

p+NullA={p+v|veNulA}



Hint: For the proof suppose Ax = b has a solution p and use 2 steps:
(a) Show that if v is in Null A, then p + v is also a solution for Ax = b.
(b) Show that if q is a solution for Ax = b, then q — p is in Null A.
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