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MATH2040A /B Homework 2 Solution

Ans: (e) True (g) True
Ans: V(z1, 22, 23) € F3, we may assume
y1(17 17 O) + y?(la 07 1) + 93(07 17 1) = (xh x2, 373)

and solve the system of linear equation. We got

1

Y1 = 5(331 — x2 + T3),
1

Yo = 5(301 + x9 — x3),

1
Ys = 5(—$1 +x9 + 3)

Ans: To prove it’s sufficient we can use Theorem 1.5 and then we know W = span(W) is
a subspace. To prove it’s necessary we can also use Theorem 1.5. Since W is a subspace
contains W, we have span(W) C W. On the other hand, it’s natural that W C span(W).

Ans: Vz € span(Sy), xz = Z?:l a;e;, where eq,- -+ , e, are in S and so in Sy, so x € span(Ss),
which means span(S7) C span(Sz2). Since Sy C V, by Theorem 1.5 we have span(S2) C V.
We also know V' = span(Sy) C span(Ss3), so V = span(Ss).

Ans: Vz € span(S1NS2), x = Y., ae;, where e1,- -+ , e, are in S1 NSy, so x is in span(S7)
and also in span(Ss), which means = € span(S;) N span(Sz). Let S; = {(0,1)}, S2
{(1,0)}, so span(S; N S3) = {(0,0)} = span(Sy) Nspan(Sy). Let S; = {(0,1),(1,0)}, S2 =
{(7170)7 (Oa 71)}’ S0 Span(sl N SQ) = {(070)} # R? = Span(sl) n Span(SQ)'

Ans: (d) Linearly dependent. (h) Linearly independent. (j) Linearly dependent.

Ans: It’s sufficient since if u = tv for some ¢t € F then we have ©v — tv = 0 . While it’s also

necessary since if au + bv = 0 for some a,b € F with at least one not zero, then we may

assume a # 0 and then u = —gv.

Ans: By the definition it’s easy to prove the sufficiency. Now we are going to prove the
necessity. If S is linearly dependent, S can be {0}. Let S # {0} is linearly dependent, then
we have agug + a1u1 + - -+ 4+ anu, =0, 80 v = ug = a—lo(alul + o aptiy).

Ans: We can prove it by contrapositive statement.

=: If there is a finite subset {uy,us, -+ ,un} C S is linearly dependent, then there are some
not all zero a1, a9, ,a, € R such that

arur + agug + - -+ apty = 0,

Then S is also linearly dependent.

«<: If S is linearly dependent, then there exist vectors ui,us, -+ ,u, € S and some not all
7€ro a1,0a9,- - ,a, € R such that

aiuy + asus + -+ - + apt, =0,

Then finite subset {uy,ug, - ,u,} C S is also linearly dependent.



(Sec 1.5 Q19) Ans: If there are some scalars a1, as, -+ ,a, € R such that
a1 AL 4 as AL+ - - anAfl =0,
then we have (a1 A;+agAa+- - -+anA,)' = 0, which is equals to a1 A +ag As+- - -+a, A, = 0.

Since {A;, Aa, -, A,} is linearly independent, we know that a3 = az = --- = a, = 0 and
{AL, AL, -+ AL} is linearly independent.



