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L BIENER. 2 FAMMAFE  HHER - RIER

1. For the following, mark True or False. Justify your answer with a graph if true, or with a

counterexample if false. (BAE » RIEEGFIET  HAHSE » REKRH)
True The span of any two nonzero vectors in R? is all of R2.

Solution :

Similar with 1-1 problem 39, (f)(g).

2. Find ¢ such that ¥ = [¢,c + 2,¢ — 1] is parallel to the vector v = [9, 15, 6].
Answer: ¢ = __ 3

Solution :

c=9r
c+2=15r = r=1/3, ¢=3
c—1=606r
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3. Let ¥ and w are any two vectors in R™, and let r be any scalar in R. Please prove the following
property.

r(V+W)=rd+rv.
Solution :

Similar with example 4 from 1-1. Notice that the order of ' and @ is not the same on both
sides of the equation.

Let U = [v1, va,..., v,] and W = [wy, wa, ..., wy].

LHS =r(v + w)
= r([v1, v, ..., Vu] + (w1, wo, ..., wy])
= r[v; + wy, vy + W, ..., Uy + Wy by Definition of Vector addition
= [r(vy + w), r(vg + wa),..., 7(v, +w,)] by Definition of Scalar multiplication
= [rvy + rwy, rvg + rws, ..., rU, + rwy,)
= [rvy, V9, ..., TU) + [rwy, TWe, ..., Tw,] by Definition of Vector addition
= r[v1, Vo, ..., Up| 4+ rwy, wa, ..., wy] by Definition of Scalar multiplication
=7rv +rw
=rw+rv =RHS by A2

Definition 1.1: Vector Algebra in R"
Let v = [v1,v9,...,v,] and W = [wy, ws, . .., w,] be vectors in R™. Let r is any scalar. We define
the following:

Vector addition/subtraction: v+ w = [v; £ wy,vo +ws, ..., v, £ wy,)

Scalar multiplication: rv = [rvy,rvg, ... 70,)

Theorem 1.1: Properties of Vector Algebra in R"
Let u,v, and w be any vectors in R", and let » and s be any scalars in R.
Properties of Vector Addition

Al: (u+v)+w=u+ (v+w) A3: 0+v=v
A2: v+w=w+vV Ad: v+ (—v)=0

Properties Involving Scalar Multiplication

SL: r(v+w) =rv+4rw S3: r(sv) = (rs)v
S2: (r+s)v=rv+sv S4: lv=v

page 2 OfE



