SECTION TwoO.I.1: VECTOR SPACES (CONT.)

We (or the book) proved that the following are vector spaces:
o V= { [ﬂ Py = 290} under regular vector addition and scalar multiplication.

e Vo={f:R—=R: f(z)+3f'(z) =0} under regular function addition and scalar multiplication.
o V3 = {asr?+a1z+ag : as,a1,a0 € R} under regular polynomial addition and scalar multiplication.

Explain why the following examples are not vector spaces. Try to find as many reasons as you can.

1. V= { [ﬂ Cy=x+ 2} under regular vector addition and scalar multiplication.
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22.V={f:R—=R: f(x)+3f'(x) = 1} under regular function addition and scalar multiplication.
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3. V= {agz +ai1z+ap : az,a1,a0 € Z} under regular polynomial addition and scalar multiplication.
The symbol Z denotes all integers: ... — 2, —-1,0,1,2,3,4, ...
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Lemma 1.16Inany.‘lector§aceVand for any v € Vandre]R,o.s: —\7 — ﬁ, .'\7 (l03
¢ = YoOT ; N
© \L_ C.)> ) P =@+o) V ('Pm?-fﬁk)
o —| 4+ = = N
vy =4Vxy D
+ €:0=0 L= ey @
=
Now, V +W = v+ W +O0V, @@)©
- = W mvey
So O = OV,

SECTION TwO.1.2: SUBSPACES AND SPANNING SETS

Definition: LL“" Ve O\\Ie-cl‘or Space . A SUJQSEJ(‘ W 0{: \/ 1S Oc

Qubspace. of V1§ W is Hslk a vecky sSpace.

Example: Let V = R?, the vector space of 3-dimensional real-valued vectors under the usual vector and

T

scalar operations. Let W = { |:y

z

] : x+yz0}.ShowWisasubspaceofV.
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Example: Let V = R?, the vector space of 3-dimensional real-valued vectors under the usual vector and
T
y] crty—z= O} . Show W is a subspace of V.

scalar operations. Let W = {
z

Theve is o different way +o demonstraty Wis a subspace
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